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MD
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GALVANISED DUCTWORK
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MD
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FIRE RATED DUCTWORK

DETAIL 1

WALL MOUNTED SMOKE
EXTRACT LOUVRE WITH

ELECTRIC ACTUATOR

NTS
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BE PAINTED MATT BLACK
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STRUCTURAL OPENING WIDTH = 800mm

GRILLE FLANGE WIDTH = 845mm

CLEAR DAMPER THROAT WIDTH = 726mm

OVERALL GRILLE WIDTH = 845mm

STRUCTURAL OPENING WIDTH = 800mm

OVERALL DAMPER WIDTH = 796mm
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USE OPENABLE WINDOW FOR FRESH AIR
MAKEUP 0.8m² TOTAL FREE AREA. ARCHITECT TO RELOCATE
CORRIDOR DOOR SET SO WINDOW CAN BE USED TO PROVIDE
MAKE UP AIR DIRECT INTO LOBBY

WALL MOUNTED LOUVRE WITH
ELECTRICALLY ACTUATED DAMPER

1600X800mm
SMOKE EXTRACT
FIRE RATED DUCTWORK

SOR

DOOR TO BE RELOCATED
BY ARCHITECT

SMOKE EXTRACT FANS TO BE LOCATED AT THE TOP OF THE
SMOKE EXTRACT RISER. FANS SET UP IN A DUTY/STANDBY
ARRANGEMENT (DUTY 3m³/s @ 350PA)

SMOKE EXTRACT IS VIA FIRE RATED DUCTWORK RISER
WHICH WILL HAVE A LOBBY LOUVRE WITH AN
ELECTRICALLY ACTUATED DAMPER FITTED. SEE DETAIL
NO.1

LOUVRE TO BE MOUNTED AT HIGH LEVEL ON THE WALL
JUST BELOW THE CEILING.

FRESH AIR MAKE UP PROVIDED BY WINDOWS, WINDOWS
TO HAVE ELECTRICAL ACTUATERS FITTED BY THE WINDOW
MANUFACTURER FOR AUTOMATIC OPENING BY SMOKE
EXTRACT CONTROL SYSTEM.

THE MAIN PANEL AS INDICATED ON THE DRAWING IS TO BE
SUPPLIED VIA A 35mm² T,P&N FIRE RATED CABLE FED
FROM THE LOCAL SECTION BOARD PROTECTED VIA A 50A
MCCB CIRCUIT

EACH ACTUATOR (ONE No. AT EACH FLOOR) OR
MOTORISED DAMPER TO BE SUPPLIED VIA A 4mm² FIRE
RATED CABLE FED FROM THE LOCAL DISTRIBUTION
BOARD. A 20A TYPE B MCB WILL PROTECT THE CIRCUIT.

ALL POWER FIELD WIRING INCLUDING:

• WIRING FROM THE MOTORISED DAMPER TO THE PANEL.
• WIRING FROM THE SPUR TO THE ACTUATOR
• WIRING FROM THE SPUR TO PANEL
• WIRING FROM THE PANEL TO THE BREAKGLASS AT TOP
FLOOR
• WIRING FROM THE SPUR TO THE MOTORISED DAMPER
• WIRING FROM THE PANEL TO THE FIRE SERVICE
CONTROL SWITCHES
• WIRING FROM THE PANEL TO THE ACTUATORS
• ALL CONTROLS WIRING
• ALL CABLING TO THE WIRING CENTRE

SHALL BE THE SPECIALIST INSTALLERS RESPONSIBILTY.

DUTY & STANDBY FANS SHALL BE PROVIDED FOR THE
SYSTEM AND THE ELECTRICAL CONNECTIONS SHALL BE
PROVIDED AS REQUIRED.

THE SYSTEM SHALL BE CONNECTED VIA FIRE ALARM
INTERFACE TO THE MAIN FIRE ALARM PANEL.

ALL CONNECTIONS TO THE LOCAL FIRE DETECTION HEADS
SHALL BE BY THE SPECIALIST CONTRACTOR.

ALL BATTERIES, ACTUATORS REQUIRED FOR THE SYSTEM
SHALL BE THE SPECIALIST CONTRACTORS
RESPONSIBILITY.
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DETAIL 1
WALL MOUNTED SMOKE
EXTRACT LOUVRE WITH

ELECTRIC ACTUATOR
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SOR

1600X800mm
SMOKE EXTRACT
FIRE RATED DUCTWORK

SMOKE EXTRACT FANS TO BE LOCATED AT THE TOP OF THE
SMOKE EXTRACT RISER. FANS SET UP IN A DUTY/STANDBY
ARRANGEMENT (DUTY 3m³/s @ 350PA)

SMOKE EXTRACT IS VIA FIRE RATED DUCTWORK RISER
WHICH WILL HAVE A LOBBY LOUVRE WITH AN
ELECTRICALLY ACTUATED DAMPER FITTED. SEE DETAIL
NO.1

LOUVRE TO BE MOUNTED AT HIGH LEVEL ON THE WALL
JUST BELOW THE CEILING.

FRESH AIR MAKE UP PROVIDED BY WINDOWS, WINDOWS
TO HAVE ELECTRICAL ACTUATERS FITTED BY THE WINDOW
MANUFACTURER FOR AUTOMATIC OPENING BY SMOKE
EXTRACT CONTROL SYSTEM.

THE MAIN PANEL AS INDICATED ON THE DRAWING IS TO BE
SUPPLIED VIA A 35mm² T,P&N FIRE RATED CABLE FED
FROM THE LOCAL SECTION BOARD PROTECTED VIA A 50A
MCCB CIRCUIT

EACH ACTUATOR (ONE No. AT EACH FLOOR) OR
MOTORISED DAMPER TO BE SUPPLIED VIA A 4mm² FIRE
RATED CABLE FED FROM THE LOCAL DISTRIBUTION
BOARD. A 20A TYPE B MCB WILL PROTECT THE CIRCUIT.

ALL POWER FIELD WIRING INCLUDING:

• WIRING FROM THE MOTORISED DAMPER TO THE PANEL.
• WIRING FROM THE SPUR TO THE ACTUATOR
• WIRING FROM THE SPUR TO PANEL
• WIRING FROM THE PANEL TO THE BREAKGLASS AT TOP
FLOOR
• WIRING FROM THE SPUR TO THE MOTORISED DAMPER
• WIRING FROM THE PANEL TO THE FIRE SERVICE
CONTROL SWITCHES
• WIRING FROM THE PANEL TO THE ACTUATORS
• ALL CONTROLS WIRING
• ALL CABLING TO THE WIRING CENTRE

SHALL BE THE SPECIALIST INSTALLERS RESPONSIBILTY.

DUTY & STANDBY FANS SHALL BE PROVIDED FOR THE
SYSTEM AND THE ELECTRICAL CONNECTIONS SHALL BE
PROVIDED AS REQUIRED.

THE SYSTEM SHALL BE CONNECTED VIA FIRE ALARM
INTERFACE TO THE MAIN FIRE ALARM PANEL.

ALL CONNECTIONS TO THE LOCAL FIRE DETECTION HEADS
SHALL BE BY THE SPECIALIST CONTRACTOR.

ALL BATTERIES, ACTUATORS REQUIRED FOR THE SYSTEM
SHALL BE THE SPECIALIST CONTRACTORS
RESPONSIBILITY.

1.

2.

3.

NOTES

4.

5.

6.

7.

8.

9.

10.

G11

H05

H06

G13

E09

J001

J02

G14

P06

M08

G15

J04

H04

H02

H01H00

E10 E13

G16

P03

P04

H03

E093

P02

P01P00

P05

F03

1600X800mm
SMOKE EXTRACT
FIRE RATED DUCTWORK
VENTILATION RISER

WALL MOUNTED LOUVRE
WITH ELECTRICALLY
ACTUATED DAMPER

MAKE UP AIR PATH

USE OPENABLE WINDOW FOR
FRESH AIR MAKE UP 0.8m² TOTAL
FREE AREA. WINDOW TO BE
ELECTRICALLY ACTUATED

EXRACT FANS TO BE MOUNTED ON CURB
TO RAISE THEM ABOVE INLET LOUVRE
LEVEL (SEE DETAIL 2)

SOR

SYSTEM WIRING &
CONTROL PANEL CP01 & 02

FRESH AIR INLETFAI -

LEGEND

MOTORISED DAMPERMD -

AIR PATH-

SYSTEM OVERIDE SWITCH-
SOR

CONTROL PANEL-

SMOKE EXTRACT DUCTSED -

FIRE RATED DUCTWORK-

CP02

CP01

FIRE SIGNAL BMS LINK

SMOKE EXTRACT
CONTROL PANEL

FANS POWER PANEL

SMOKE EXTRACT CONTROL
PANELS SCHEMATIC

NTS

i

!

N Notes

Re-provision of RHSC
and DCN at Little
France

Check all dimensions on site.  Do not scale from this drawing.
Report any discrepancies and omissions to drawing originator.

This Drawing is Copyright ©

Project

Client

Title

Drawing No. Revision

Scale @ A0 Date

Revisions

1:12508 06 04 02 0

M 1:500/1:2501 0  5 1 5   5  1   2   3   4   6   7   8   9
1:200/1:100  4  2   6   1   2   3
1:50/1:200. 5   1 1. 5 0. 5

1:
12

50
8 

0
6 

0
4 

0
2 

0

M
1:

50
0/

1:
25

0
1 

0
  5

1 
5

  5
  1

  2
  3

  4
  6

  7
  8

  9
1:

20
0/

1:
10

0
  4

  2
  6

  1
  2

  3
1:

50
/1

:2
0

0.
 5

  1
1.

 5
0.

 5

Indicates a Residual Risk requiring a Compulsary Action

Indicates a Residual Risk for Information

Indicates a Residual Risk requiring a Prohibitive Action

Indicates a Residual Risk as a Warning

Status

Designer Identification of Hazard Risk

Origin Zone Level Type Content Sequential

A

As indicated

CORE 2 - SHEET 2
BED LOBBY SMOKE EXTRACT
VENTILATION SYSTEM
LEVELS 03 & 04

WW-SZ-SL-PL-524-002

CONSTRUCTION

FEB. 2016

1 09/03
2016

T1 RDD ISSUE DM/
SJ

BR/
MM

A 25/08
2016

ISSUED AT REVISION A DM/
AW

BR/
MM

 1 : 100
1 LEVEL 03 PLAN

 1 : 100
2 LEVEL 04 PLAN,- ___ _ 

,_j 

' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

' 

71ft -: ·:;.1 

I 

,
I 

I 

I 

/-

" 
" 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_J 
' 

_]' 

-, ,; 

- -
l",I 
' 

/ 

\1 

-

~ 

' ' ' 

-
f 
' 

-- -

-

I 
I 

---i-

.. , 

' --
r -

,, 

. 

' 0 ,_ - ' 

~,;;;-:=,c='::::::-,~---._,=· ==::::::::::~~~-~-9'' .-' -; 

I 

- - - -

-

L 
/ 

r 

--1 
I 

I 

-

-- +
I 

=== 
\ 

== == = 

0 

' \ 

' \ 
' 

' ·,-. 
-.....______...,_ 

- I 

I/ I ---

1/ f / 
I• 1> 
1/ i 
Ii I -
I I 1---
1, .·· / 
1/i;> / 

- - - -- - - - - - ~:,;! - "'-' - - -
·-If!:/ 
I ' I ---- - I 1,//( 

--...,....-l_ __________________________ L _______________ cJ ____ - _ ~--~,_, 

1

1: / 
·---- - -. -- - ----- - ·~ .. -- - -··- .• ·-- ·~ -.• ·~ -·-- -- ·~ -·----- ••..•. - ·• •• •-- "'· .,__ 'I · -; , :-· - , ' · - ·- ,( - - : -- -•- :· ,,- ·· · • ··"---•- ·r- ··- ·•• ··•-•• ·- i ,--- 'Ji/ ii 

: ' I ' ' I ' I ' 'I ' ' 111 I' I 
I I ' _.- --
/' > I 

I I ' I I I ' ' ' ' ' . ' 
' ' '' ' ,,, "t ' ' I ,, 'I I I " 

' ' " " 1, 'I, ' ' ' I ' I, ,' ' 11 I I ' I 
' ,, '/ ' I I I ' I 

,'I I c_-Jl /1 I 1j, 1- - ,- • ,. I ' ' ' I I• 1' 
,-,-- ·•- ---- ·- .. , ' '' ,, ' ' 

- ~ - - - ,, _____ ~--- ~---~--- ~--- ~---,- ~------- -1------ e - ' - - - _/ _l,tL-,,._'<c.,,._~~"'cG--3-""-3C--~'$'-~~3---~""-""-~= ._! jl --< - ·---, ----- -- . --- . . -. ------ .... - ·-- -.,... .. -. ~-- ---' -_. ' /, · .. ·--, 
. i·<· • . ,-r -• •'"',-- I • ! - ' / I- . - , , l ,. / 

·- -- ' I 
•, - - · I I 

, . .,1., ' <, ' ' --L. . C ·-· ' ' 

c_c __ , ___ --,L, ,, '- "''"'~-", L. :&,..... -•=c _. ---~. :c-.," ,-•:. ------i..- •,.. , ___ <-f'.,.;&C.C,_ 
8, ~ ~/·----•------ -------- "·-•-1·~-~-;~----------~~~~ ~--. '' ' . • ' -- ' " . -· '"1 

' I ' 11 -, - ·-. •-. I ,' I,,' I ', 
" ' ' - ,, ,,c/ ---

' : 11r····--·-·--1-~ -_" , __ 
llj ••-~,• 
/ -· ~ - I M _.---f 

/~/1,_-=:_c;:"__::_c_c;Jec,10:-=~}- · - - - - - - -
··1r1r -- - -- - )- - -,"-~11 

ROD COMMENTS 

ITEM COMMENT RESPONSE 

N THE BRE SHAFT DESIGN 
DESIGN CRITERIA IS BASED Oh UNE 20oz, AS REFERENCED 

PLEASE CONFIRM DESIGN CRITERIA FOR SMOKE EXTRA.CT 

REPORT 79204 ISSUE DA~~L~l:G STANDARDS TECHNICAL 

1. 

WITHIN THE SCOTTISH B 
VENTILATION SYSTEM. 

HANDBOOK. 

I/ " I 
1r ,''1 1i1 

\!f I *: t✓ce-· < 
\ I 

-zs ~ /, / 

ZONE LOCATION PLAN 
NTS. 

-~ 
·01 
-§11 
-~ 

,Nt'S,, 
Lothian 

Page 8

A47224882



SMOKE EXTRACT FANS TO BE LOCATED AT THE TOP OF THE
SMOKE EXTRACT RISER. FANS SET UP IN A DUTY/STANDBY
ARRANGEMENT (DUTY 3m³/s @ 350PA)

SMOKE EXTRACT IS VIA FIRE RATED DUCTWORK RISER
WHICH WILL HAVE A LOBBY LOUVRE WITH AN
ELECTRICALLY ACTUATED DAMPER FITTED. SEE DETAIL
NO.1

LOUVRE TO BE MOUNTED AT HIGH LEVEL ON THE WALL
JUST BELOW THE CEILING.

FRESH AIR MAKE UP PROVIDED BY WINDOWS, WINDOWS
TO HAVE ELECTRICAL ACTUATERS FITTED BY THE WINDOW
MANUFACTURER FOR AUTOMATIC OPENING BY SMOKE
EXTRACT CONTROL SYSTEM.

THE MAIN PANEL AS INDICATED ON THE DRAWING IS TO BE
SUPPLIED VIA A 35mm² T,P&N FIRE RATED CABLE FED
FROM THE LOCAL SECTION BOARD PROTECTED VIA A 50A
MCCB CIRCUIT

EACH ACTUATOR (ONE No. AT EACH FLOOR) OR
MOTORISED DAMPER TO BE SUPPLIED VIA A 4mm² FIRE
RATED CABLE FED FROM THE LOCAL DISTRIBUTION
BOARD. A 20A TYPE B MCB WILL PROTECT THE CIRCUIT.

ALL POWER FIELD WIRING INCLUDING:

• WIRING FROM THE MOTORISED DAMPER TO THE PANEL.
• WIRING FROM THE SPUR TO THE ACTUATOR
• WIRING FROM THE SPUR TO PANEL
• WIRING FROM THE PANEL TO THE BREAKGLASS AT TOP
FLOOR
• WIRING FROM THE SPUR TO THE MOTORISED DAMPER
• WIRING FROM THE PANEL TO THE FIRE SERVICE
CONTROL SWITCHES
• WIRING FROM THE PANEL TO THE ACTUATORS
• ALL CONTROLS WIRING
• ALL CABLING TO THE WIRING CENTRE

SHALL BE THE SPECIALIST INSTALLERS RESPONSIBILTY.

DUTY & STANDBY FANS SHALL BE PROVIDED FOR THE
SYSTEM AND THE ELECTRICAL CONNECTIONS SHALL BE
PROVIDED AS REQUIRED.

THE SYSTEM SHALL BE CONNECTED VIA FIRE ALARM
INTERFACE TO THE MAIN FIRE ALARM PANEL.

ALL CONNECTIONS TO THE LOCAL FIRE DETECTION HEADS
SHALL BE BY THE SPECIALIST CONTRACTOR.

ALL BATTERIES, ACTUATORS REQUIRED FOR THE SYSTEM
SHALL BE THE SPECIALIST CONTRACTORS
RESPONSIBILITY.
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DETAIL 1
WALL MOUNTED SMOKE
EXTRACT LOUVRE WITH

ELECTRIC ACTUATOR

NTS

ELECTRICAL ACTUATOR

FRONT FACE OF DAMPER TO
BE PAINTED MATT BLACK

FRONT FACE ELEVATION

SECTION A-A THROUGH DAMPER WIDTH
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STRUCTURAL OPENING WIDTH = 800mm

GRILLE FLANGE WIDTH = 845mm

CLEAR DAMPER THROAT WIDTH = 726mm

OVERALL GRILLE WIDTH = 845mm

STRUCTURAL OPENING WIDTH = 800mm

OVERALL DAMPER WIDTH = 796mm
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MOTORISED DAMPERMD -

AIR PATH-

SYSTEM OVERIDE SWITCH-
SOR

CONTROL PANEL-

SMOKE EXTRACT DUCTSED -

FIRE RATED DUCTWORK-

CP02

CP01

FIRE SIGNAL BMS LINK

SMOKE EXTRACT
CONTROL PANEL

FANS POWER PANEL

SMOKE EXTRACT CONTROL
PANELS SCHEMATIC
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DETAIL 1

WALL MOUNTED SMOKE
EXTRACT LOUVRE WITH

ELECTRIC ACTUATOR

NTS

ELECTRICAL ACTUATOR

FRONT FACE OF DAMPER TO
BE PAINTED MATT BLACK

FRONT FACE ELEVATION

SECTION A-A THROUGH DAMPER WIDTH
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STRUCTURAL OPENING WIDTH = 800mm

GRILLE FLANGE WIDTH = 845mm

CLEAR DAMPER THROAT WIDTH = 726mm

OVERALL GRILLE WIDTH = 845mm

STRUCTURAL OPENING WIDTH = 800mm

OVERALL DAMPER WIDTH = 796mm

DETAIL 3
STAIRWELL FRESH AIR INLET

NTS

OVERALL BASE LENGTH = 1659mm

OVERALL BODY LENGTH = 1471mm

OVERALL THROAT WIDTH = 1326mm

15
0m

m
 M

IN
. H

E
IG

H
T

MINIMUN CURB WIDTH = 150mm

VENTILATOR BASE TO BE
BEDDED ON SILICONE SEALANT

WEATHERED UPSTAND

SUITABLE FIXINGS
WITH NEOPRENE SEALING
WASHERS @500 C/C

SMOKE EXTRACT FANS TO BE LOCATED AT THE TOP OF THE
SMOKE EXTRACT RISER. FANS SET UP IN A DUTY/STANDBY
ARRANGEMENT (DUTY 3m³/s @ 350PA)

SMOKE EXTRACT IS VIA FIRE RATED DUCTWORK RISER
WHICH WILL HAVE A LOBBY LOUVRE WITH AN
ELECTRICALLY ACTUATED DAMPER FITTED. SEE DETAIL
NO.1

LOUVRE TO BE MOUNTED AT HIGH LEVEL ON THE WALL
JUST BELOW THE CEILING.

FRESH AIR MAKE UP PROVIDED BY WINDOWS, WINDOWS
TO HAVE ELECTRICAL ACTUATERS FITTED BY THE WINDOW
MANUFACTURER FOR AUTOMATIC OPENING BY SMOKE
EXTRACT CONTROL SYSTEM.

THE MAIN PANEL AS INDICATED ON THE DRAWING IS TO BE
SUPPLIED VIA A 35mm² T,P&N FIRE RATED CABLE FED
FROM THE LOCAL SECTION BOARD PROTECTED VIA A 50A
MCCB CIRCUIT

EACH ACTUATOR (ONE No. AT EACH FLOOR) OR
MOTORISED DAMPER TO BE SUPPLIED VIA A 4mm² FIRE
RATED CABLE FED FROM THE LOCAL DISTRIBUTION
BOARD. A 20A TYPE B MCB WILL PROTECT THE CIRCUIT.

ALL POWER FIELD WIRING INCLUDING:

• WIRING FROM THE MOTORISED DAMPER TO THE PANEL.
• WIRING FROM THE SPUR TO THE ACTUATOR
• WIRING FROM THE SPUR TO PANEL
• WIRING FROM THE PANEL TO THE BREAKGLASS AT TOP
FLOOR
• WIRING FROM THE SPUR TO THE MOTORISED DAMPER
• WIRING FROM THE PANEL TO THE FIRE SERVICE
CONTROL SWITCHES
• WIRING FROM THE PANEL TO THE ACTUATORS
• ALL CONTROLS WIRING
• ALL CABLING TO THE WIRING CENTRE

SHALL BE THE SPECIALIST INSTALLERS RESPONSIBILTY.

DUTY & STANDBY FANS SHALL BE PROVIDED FOR THE
SYSTEM AND THE ELECTRICAL CONNECTIONS SHALL BE
PROVIDED AS REQUIRED.

THE SYSTEM SHALL BE CONNECTED VIA FIRE ALARM
INTERFACE TO THE MAIN FIRE ALARM PANEL.

ALL CONNECTIONS TO THE LOCAL FIRE DETECTION HEADS
SHALL BE BY THE SPECIALIST CONTRACTOR.

ALL BATTERIES, ACTUATORS REQUIRED FOR THE SYSTEM
SHALL BE THE SPECIALIST CONTRACTORS
RESPONSIBILITY.
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Corridor
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Item Comment Response  
1. Operational mode 1. – sketches show lobby between MRI &  

theatre, please amend to show true layout.  Lobby entrance 
to be shown in theatre and doors open into theatre. 

Operation mode 1 sketch amended to reflect current 
layout. 

2. Operational mode 3. – MRI temp control from MRI control 
room, theatre on set back conditions.  Confirm setback 
conditions when neither room is in use. i.e. setback air 
volume and temperature. 

Operating theatre set back conditions: 50% of air volume 
(12.5 ac/hr), air volume (12.5 ac/hr) 150C temperature in 
line with SHTM 03-01. Intra Operative MRI Room set back 
conditions: 50% of air volume (12.5 ac/hr), 15°C 
temperature. In line with SHTM 03-01. 

3. OM 3 – Neither room in use, both rooms in setback condition, 
ac/hr and temperature. 

Refer to point 2 above. 

4. OM 3 – Theatre taken into use, no MRI, theatre AHU ramps 
up to 25 ac/hr and temperature to MRI setpoint. 

Agreed. 

5. OM 3 – MRI taken into use, no theatre, MRI AHU ramps up 
to 15 ac/hr and temperature to theatre setpoint. 

Agreed. 

6. OM 3 – Each room in separate use, each has respective 
ventilation and temperature. 

Agreed.  Refer to operational mode 2 sketch and 
description. 

7. OM 3 – Both areas to be combined, MRI AHU ramps up to 
25 ac/hr and adopts theatre temperature setpoint. 

Agreed.  Refer to operational mode 1 sketch and 
description. 

8. OM 3 – MRI emergency extract set to automatic at all times.  
If emergency extract is triggered, the air pressure stabilisers 
and AHU extract damper shall be spring closed and if in 
theatre mode, supply air to drop to 15 ac/hr.  System to have 
facility to signal automatic closure of door if fitted by turnkey 
or staff to manually close link doors. 

Emergency extract fan to be set to automatically operate 
at all times.  
AHU extract damper to close positon. 
Supply from AHU drops to I5 ac/hr. 
Air pressure stabiliser will automatically close via a 
motorised damper. 

9. Confirm that this should be carried out by PCo. Door closure controls and procedure by others in principal 
we agree with philosophy.  
Confirmed.  Relevant sections in report updated. 

 

We aim to be the pre-eminent provider of quality building services solutions 
and the best to work with, in the view of our clients, partners and colleagues.  
We believe in a sustainability led approach to design for the benefit of our 
clients and the world we live in. 
It is our ultimate goal to work closely with our fellow professionals and clients 
to minimise carbon emissions and to deliver a better environment for us all 
to live in.  

-· ' 1SO9001 
ISO 14001 UKAS 

OHSAS 18001 MANAC.lMENT 

~ .. , 
'" 
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1.0 Introduction  
 

Following the recent M&E Workshop held on site we now detail our revised understanding of the services 
strategy required to meet the user requirements for these areas. This report has been compiled due to the non-
existence of specific SHTM/ SHPN or HTM guidance on this type of controlled area. 
 
Design Concept 
 
At present the MRI Room (1-P1-064) is served from a branch off the common supply system for the department. 
In this instance the supply branch is the first taken from general departmental system. The ductwork branch 
serving the MRI Turnkey area shall be increased to allow for 25 ac/hr air flow and the installation of a secondary 
heater battery and HEPA filter shall be provided, and then capped off for the turnkey specialist fit out to the MRI 
area. By introducing a combination of motorised and constant volume dampers to the supply system, this will 
allow the AHU via variable volume control to increase the air flow rate to the desired 25 ac/hr under pressure 
control when in ‘Operating Theatre’ (OT) mode with the secondary heater battery lifting the air temperature to 
the required design conditions. Under normal operational conditions (not in ‘OT’ mode) the system shall remain 
as is, with air the secondary areas incorporating constant volume dampers as part of the turnkey works. 
 
The proposal will require the existing AHU to be upgraded to Operating Theatre specification in accordance 
with SHTM 03-01. This includes run/ standby fans, and a blank section for future humidifier installation, and an 
increased supply air volume. This also avoids the need for the substantial associated costs involved with the 
inclusion of an additional AHU within an already busy Level 02 Plantroom. 
 
The MRI control room will be provided with a control panel capable of operating the controls to the heating and 
ventilation systems.  

  
Environmental Conditions  
 
Temperatures  
 
Theatre, Corridor/Lobby and MRI Room shall be maintained at the same temperature when in ‘OT’ mode’. At 
other times rooms can be individually temp controlled.   
 
Air Pressurisation  
 
Theatre, Corridor/Lobby and MRI Room to be at same pressure (+25Pa) and positively pressurised to adjacent 
corridors.  Air pressure stabilisers (APS) will be installed within the MRI room to maintain the pressure regime. 
 
Air Change Route  
 
In accordance with SHTM 03-01 we would propose: - 
 

� Operating Theatre (1-P1-155): 25 ac/hr minimum via UCV canopy 
� MRI Room (1-P1-064): 15/25 ac/hr minimum via ceiling mounted diffusers 

 
 
Plant  
 
We have reviewed options for the installation of separate plant for the MRI room and theatre area and now 
believe that separate plant serving both these areas is optimum solution. 
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Operation  
 
We have indentified the following 4 operational modes. 
 

1. Operating Theatre and MRI Room operating as single space – common temperature throughout 
controlled from surgeon’s panel, located within Operating Theatre (1-P1-155) with sensors in each 
area linked via the BMS system.  Ventilation would be provided to both areas to achieve (+25Pa) 
positive pressure to adjacent spaces.  This from the two separate ventilation plants.  
 

2. Operating Theatre and MRI Room as two separate spaces – Operating Theatre will react to whatever 
temperature is selected at surgeon’s panel. MRI local setting sensor will be enabled via BMS.  
Ventilation would be provided to the Operating Theatre to provide (+25Pa) positive pressure. The MRI 
Room (1-P1-064) would operate at normal MRI room conditions at 15 ac/hr. 

 
3. MRI Room only, Operating Theatre not in use - MRI Room temperature would be controlled to normal 

MRI Room conditions at temperature of 21ºC.  Ventilation would operate as per all other MRI areas 
at 15 ac/hr.  Operating Theatre goes to set back mode, ie ventilation air volume reduced to 50% and 
temperature maintained at 150 

 
4. MRI room and Operationg Theatre both not in use – both rooms go into set back mode. 

Operating Theatre – Ventilation 50% (12.5 ac/hr) @ 150C)  
 MRI Room – Ventilation 50% (12.5 ac/hr) @ 150C) 

 
Quench Pipe 
 
The MRI Quench pipe shall rise vertically to the Level 02 roof level adjacent to the Level 02 plantroom where 
it shall discharge to atmosphere. 
 
Filtration 
 
To maintain the MRI Room at the same standard of filtration as Operating Theatre (1-P1-155), high efficiency 
particulate air filters (HEPA/absolute) graded to H14 will be provided on the main supply air branch serving the 
MRI turnkey area.  
 
Emergency Extract Installations 
 
An emergency extract air system shall be provided to extract 15 ac/hr in the event of quench pipe discharge 
failure. During this event the wall mounted air pressure stabiliser shall be shut off by a motorised damper. 
Supply to the room shall continue to operate at a minimum of 15 ac/hr. 
 
The emergency extract system will be activated from the MRI control room via manual/ off/ auto selector switch. 
 
When in ‘auto’ mode, an extract duct mounted O2 sensor shall, on sensing oxygen depletion, activate an alarm 
in the room and activate the system.  
 
The MRI Room emergency ventilation when activated will assume the closure of the intervening door by staff 
or by automatic closure if fitted by Turnkey contractor. 
 
 
Installation   
 
This solution will allow full Turnkey fit out of the MRI Room associated areas.  
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Service Arrangements  
 
We have appended sketch to this report detailing the suggested Pressure regimes and air paths etc. 
 
Action going forward  
 
In order to finalise the design strategy and conditions for this area we require NHS to acknowledge this report 
and advise if any amendments are required prior to their agreement and acceptance of these proposals. 

 
 
 
Operational Modes (Sketches) – Temperatures / Ventilation  
 

1. Operating Theatre and MRI Room operating as single space 
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2. Operating Theatre and MRI Room as two separate spaces 
 

 
N.B. – Intermediate corridor can be installed or omitted to suit final layout.  

 
 
 

3. MRI Room only, Operating Theatre not in use.  
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4. MRI Room & Operating Theatre not in use.  
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NOTES 
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THE BNS SYSTEM. 
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We aim to be the pre-eminent provider of quality building services solutions 
and the best to work with, in the view of our clients, partners and 
colleagues. We believe in a sustainability led approach to design for the 
benefit of our clients and the world we live in. 

It is our ultimate goal to work closely with our fellow professionals and 
clients to minimise carbon emissions and to deliver a better environment for 
us all to live in. 

RDD Comments 

ITEM COMMENT RESPONSE 

1 
The approximate pipe lengths to be stated to ensure Pipe lengths have been added lo the document. 

design option used, as agreed with the board. 

The specification used for the chillers ought to be 

2 
worst case scenario in terms of weight, requirements 

Refer to Appendix 1, info received from board. 
etc. PCO to confirm this has been presented in this 

report. 

The board is to confirm whether pipework sizes are 
3 ac ·• .... • " -•-.. facturers and will come back Noted 

v--- toPCu ----- ~ -
If the quench pipeworks are running in sets of two. ~landing is that for safety, both machines--. 

[) 4 
Confirm the implication of someone working on one fleeted if work is being carried out on one 
set of quench pipes and the other machine will not q ch pipes. However, please confirm with 

be effected. '-- specialist. -------

5 
PCO please confirm the pipework will be accessible Pipework will be accessible along its route. 

all along its route. 

The 1/0 MRI chiller pipework was 41 m in the original 
option, the report now states it is within 1 OOm 

agreed with NHS please note this has not been 
with the board. PCO to confirm overall 

agr ••• 
- ~ 

G-01-059~m b \ M ~ It is our understanding that the chiller location and 

G-G1-136-~ q R ~ pipework route has been agreed with board at 
previous meetings. See item 1 above. J 

6 -
I-P1-064.\.tLn b \ W\ / G-O1-092~ b'\ 1M J. 
G-Q1-110~m ::J-1, N'\ 

G-01-123-~ 84W'\ 
G-O1-134-Rm "tSM 

Please refer to paragraph 2-4 - ' Local electric 
supplies for trace heating will be provided on the 

7 
PCO to confirm that the external riser pipework is MRI and CT external pipework, the trace heating to 

fi tted with trace heating tape. be provided by the specialist fit out contractor, who 
will also provide glycol for the individual chilled water 

systems·. 
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1.0 Introduction 

1.1 Overview 

In the radiography department on the ground floor of the RHSC & DCN, there are four MRI rooms including 
associated rooms and two CT rooms including associated rooms. 

In order for these rooms to function safely and efficiently, it 1s essential that certain requirements are met with 
regard to cooling, ventilation and quench requirements. In the summer of 2015 dialogue started between NHSL 
and the design team in order to establish the parameters, equipment and routes required for these items. This 
dialogue went on for several months with various solutions highlighted which were either rejected or accepted in 
principle by the board. 

This report is the culmination of these discussions and is to highlight the final proposed solution for each of 
these services for sign off by NHSL. 

It should be noted that whilst installation of all quench pipes and chiller pipework currently sit with the board, 
discussions are being held for the project construction team to carry this out. 
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2.0 Ground Floor MRI Rooms 

2.1 Emergency Ventilation 

Extract 

The individual rooms shall be provided with an emergency exhaust system which wm provide a duty of 34m'/min 

(0.566m'/s) as requested and confinned by NHSL. to,.J,C-tt2~ ,A.If? 0,./"faJ(;,~ f?,f.7e.s, ()MIS .PRCN1t::>~ 
This system is activated either automatically by the MRI alann panel or manually by a wall mounted switch, 
located in the MRI Control Room. The general extract to the room shall be shut off whenever the emergency 
extract fan is activated. 

Each MRI room shall have its own dedicated emergency extract system. 

This system shall be fire rated, both ductwork and fan. 

Ductwork rises vertically up into the Level 02 Ventilation Plant Room and is discharged via a wall louvre. t'bJV1-11?H / ~ ~-,..HJ/V ()F (/'/.ll.:S ASC,.,l'l-(2{iC. 
Supply 

Supply ventilation will be provided by the department air handling unit. This umt will continue to provide 1 Sac/hr 
to the MRI Scanning Room when the emergency exhaust system is activated. 

Upon activation of the emergency extract system the motorised control damper on the general extract ductwork 
to the affected MRI Room will automatically close, with the general supply ventilation only being provided to the 
room in this situation by the department air handling unit. 

2.2 Room Pressure Relief 

Over pressure relief shall be provided via a ceiling mounted grille connecting the room to the ceiling void. This 
arrangement has been confinned as suitable by NHSL installers. 
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2.3 Chiller Locations 

The MRI chillers are located at Level 04 on the level 03 roe , wit in e cou f • h' th rtyard between grid lines P11 and 
P14. 

A representation of the location and setting out is shown in Figure 2. 3a. 

Refer to the architectural drawings for the detailed layout showing the new external pipework riser. 

. . he ecification of the chillers, a chiller has been utilised for the 
Whilst no informat10n is currently kn?wn a~out t 'th s~HSL that appears to suit the potential requirements of the design process by IHSL based on d1scuss1ons wI 
MRI machines. 

The longest pipe run taken from the MRI room to the furthest unit is 107m. 

The data sheet for this chiller is attached in Appendix 1 and model 090 has been used. 

I I 

-, I - - -- -r --:- · - l .;_ I 

--..., ___ _ 
• 

- - !_ - I - -- - __j__ 

~ I 
I ' 

- - ------

Figure 2.3a _ Chillers Compound on Roof 
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Chilled Water Route ?G, ~ (l t? c-::- ,?D-.J St,) L ,t ,-OR 717,4 ct ~/<t9 hµy- Pif;klt'-I( 

The chiller pipework has been sized indicatively at 65mm ID (76mm OD) plus 40mm insulation giving an overall 
diameter of 156mm. Guidance has been received from a potential MRI supplier which ties in with our 
estimation. Local electric supplies for trace heating wlll be provided on the MRI and CT external pipework, the 
trace heating to be provided bv the specialist fit out contractor. who will also provide glycol '"' •tie individual 
chilled waters~ s. 

The space al:ocated within the pipework routes matcnes this size including maintenance access so no MRI 
manufacturer should be procuring the r chillers based on a larger size than this. 

A new riser has been formed external to the building to allow the MRI chilled water pipework run from the level 
03 roof to the level 00 roof where it enters the building into the ceiling v01d. 

The chiller pipework routes from the MRI drop in each equipment room into the basement where they run along 
the back wall of the plant room, shower rooms. works room, equi ment room, etc. Once the pipework 
reaches the sprinkler room, it moves south to avoid th s rinkler tan s oca o and continues along the inside of 
the corridor wall to riser V3 where it enters and nses to e . 

A,/lt:J 74,AJ~S., CX>l'S 7ft.i£~1FOR< ~- Pov~ 
Once the pipework reaches ground floor, it exits riser V3 into corndor (G-COR-009) and then into Staff Room 
(G-A3-001) where it rises to above through Level 01 floor slab into the new external riser. 
See Figures 2.4a - 2.4b for routing. 

The external pipework riser and any cladding enclosing the chilled water pipework will be fully accessible along 
its enfire length. 
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Figure 2.4a - Basement Pipework Route 
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Figure 2.4b - Ground Floor Pipework Route 
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2.5 Quench Pipe Route 

In order to limit the risk factor of quench pipe downtime due to failures of quench pipes in close proximity of each 
other, the quench pipes for the ground floor MRI machines have been grouped into two groups of two for the 
rise to the quench location. MRI rooms G-Q1-134 and G-01-123 have been grouped together and G-01 -110 
and G-O1-099 have been grouped together. 

The quench pipe has been indicatively sized at 400mm with a 75mm insulation installed at 1 degree angle. 

The quench pipework route for rooms G-O1-134 and G-01-123 exits the MRI rooms and run across the ceiling 
void to the dedicated riser 1-T2-018. The quench pipework then rises through the full height of the building to 
the rooftop discharge point. See Figures 2.5a- 2.5e for details. 

The quench should be designed by a specialist and should include for all expansion bellows, supports, 
Insulation, etc. as required. 

thro' c 
li::::::==-tabove 

tl lol -,U J,r.J' 
1•~0 .-:i 

LA.J 

Riser above dotted -
sized to take 2 no. 

uench Pipe.s . . , ~-

Existing Provision -
full height riser 

Figure 2.5a - Ground Floor Quench Route 1 

Figure 2.5b - First Floor Quench Route 

Riser carries 2 no. 
Quench Pipes to 
rooftop discharge 
point 

Figure 2.5c - Second Floor Quench Route 

es 

• • • • • • • •••••• 

C. 

>...... 
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Riser carries 2 no. 
Quench Pipes 

Figure 2.5d - Third Floor Quench Route 

Riser carries 2 no. 
Quench Pipes to 
rooftop discharge 
point 

Figure 2.5e - Fourth Floor Quench Route 
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1"' •- .,.~• - ., ,_ G.01-110"" G.Q1~92 "" lhe MRI"""'"" ruos aaoo• U,, oor"' ..,, 
_, ... "'' """''"' '""'"' .. - "'"" ,...., • """"""'"'",ml "'-. "' ••• ""' 
top discharge point. 
Too - In °'"'"' al,... loo< Is W 00 """""' as _,., by NHSL ,ml .. s,eci.Ol ,_ """"~"- 5" 

Figure 2.5f- 2.5j for details. 
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Figure 2.51- Ground Floor Quench Route Two (crossover occurs at L04) 
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Figure 2.5g - Roof Level Quench Route Discharge Point 
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3.0 First Floor MRI Room (Intra Operative) 

3.1 Emergency Ventilation 

Extract 

Refer to the separate Intra-Operative MRI Room/ Theatre Ventilation Report. 

Supply 

Refer to the separate Intra-Operative MRI Room/ Theatre Ventilation Report. 

3.2 Room Pressure Relief 

Over pressure relief shall be provided via a ceiling mounted grille connecting the room to the ceiling void. This 
arrangement has been confirmed as suitable by NHSL installers. 
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3.3 Chiller Locations and Chilled Water Route 

The second floor external plant walkway has been selected to locate the Intra Operallve machine chiller unit due 
to its ease of access and proximity to the MRI room. 

Space has been allocated for the Intra Operative MRI and two CT chiller units within this area. A representation 
of the location and setting out is shown in Figure 4.1a. This location is as agreed with NHSL. 

This layout is indicative only at present as ii still needs input from the installation contractor. 

Whilst no infonnation is currenUy known about the specification of the chillers, a chiller has been selected by 
IHSL based on discussion with NHSL that appears to suit the otential r uirements of the MRI machines. 

The data sheet for this chiller is attached in Appendix 1. 

b 
---+-

--+----

{!'£::::.a.: 
, i-\ 

-~- --- ---~ -
I 

4' I ~ __ !_ .--,;.-----:r--- i--; 
1 11 I ' " , i'- e- I I I 

! : I 1 I 
I I ; I 

_ _J 

Flgure 4.1a- lntraoperative MRI Chiller Layout 

The chiller pipework has been sized indicatively at 65mm ID (76mmOD) plus 40mm insulation giving an overall 
diameter of 156mm. Guidance has been received from a potential MRI supplier which lies in with our estimation. 

The space allocated within the pipework routes matches this size including maintenance access so no MRI 
manufacturer should be procure their chillers based on a larger size than this. 

The chiller pipework from the L01 MRI rises to high level and passes through the Level 2 floor slab into the 
ventilation plant room. Once the pipework enters this plantroom it rises to high level and makes 1ls way across 
the plantroorn where 1I drops down to low level and passes through the external wall louvre and onward over the 
roof to the MRI Chiller. 

Please refer to the Architects access strategy drawings for all accessibility infonnation. 

The chiller pipework has been routed around the air handling units within the p an 
100m maximum agreed with NHSL. 
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3.4 Quench Pipe Route 

The quench pipework route for the Intra Operative rises to the ceiling void, runs across to the preparation room 
where it nses to the level 2 plantroom walkway where ii discharges. See Figures 3.5a and 3.5b for details. 

I 
I 

- +-- -

Figure 3.5a - Quench Pipe Route 

- - - -

~ 

I ~ .. 
V 

I 1 

~ I 
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I 

- - - - - - - +-

I INmAOPERATIVE 400mm111 / 
QUENCH PIPE CIW 75mm 

I INSlJLAn ON RISES FROM / -f- BELOW TO ROOF, I OUENCH PIPE RISES ABOVE/ 
FLAT ROOF PARAPET FOR 
DISCHARGE, I 

, _ - ► I, I 

' 
Figure 3.5b - lntraoperative Quench Pipe 
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4.0 CTRooms 

4.1 Chiller Locations and Chilled Pipework Route 

The chiller pipework has been sized indicatively at 65mm ID (76mm OD) plus 40mm insulation giving an overall 
diameter of 156mm. Guidance has been received from a potential CT supplier which ties in with our estimation. 

The space allocated within the pipework routes matches this size including maintenance access so no CT 
manufacturer should be procuring their chillers based on a larger size than this. 

The chiller pipework routes from the CT rooms on the ground floor. across the ceiling vmd and exits into the 
building overhang before rising through the Level 01 slab into lhe nser (see Figure 4.2b). Pipework is then run 
within the Level 01 ceiling void and again rises through a builderswork slab opening onto the Level 01 roof 
where it connects to the chillers (see Figure 4.2a). 

The longest pipe run taken from the CT to the furthest unit Is 122m. 

Figure 4.2a shows the location of the chillers on Level 01 roof. 

Figure 4.2a - CT Chillers on Level 01 Roof 
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Appendix 1 Chiller Data Sheet 

Model 090 used for comparison. 

Hyperchill 
Industrial Process Chillers 
for Precision Cooling 

01, n .•,r: ,jni .. ifi,( C'"',I 1J ~, 

H. 1 r)tl f"I ur~ .ai; rr ... o.ra'f• , ... :ir.!rof 
A\' •, r ~alll'X''.J~;,Jm 

- ;J mocl~I ~J:•·~,1 it,,.J f,:,, .lf,. and 
ro,1 b1onJ11,0'1nu, 1l')PY.,111.an:x., 
\·ukl,·; ,n1.l1·o-.:.. h:~;~ l ~ 
If).) llt/41 rn .t · l u lill"S ,.r(. 

011<1 :h D ,l 11 ,• C,t ,.1 \\' 10 'l.fl(i!; ,·/ 

... i:,~C::: . . '1,U.. rend Cµt!Cll 

S1ci1 1;cJ-,,cJ,. : 'iypc:c, urt1 
• :,;~ 1r• \' t • 11.' ;_~ [)'.i:3fi,l;i• , 

l:'!i;C. r oP1, ,·tf . .fl CTl!l cl..11 ,,. 

ill \' )I',.! r. C 1-c 

Process cooling applications: 
• t..uerTechnofogy 
• Cxtrudcn 
• Surface Procmsing 
• Wdd,ng Eng,nocnng 
• Blow Mould Mochlncn 
• Printing Sy,itomo 

Philosophy 
Pwt#Hlnl1~ ft ffllllii'lo,1U~an:I ----"'91- ...... ___... ......... ,_.,. 
pm,cl'~.~-t6N:a..toWllllaa-1 -s--w...., .... __,..._...,_ _,, ...... ~ud~----, • ....,,.., 
..,..__.,__".......,,_ bis ...... _... .. 
_..__ ......... ~ . ............... t.-

...., .......... ~ ..... .......,,.....""' ... "---_ _......_.,oo,-......,.1..._a.,p1,._.., -e__,_._,._.., __ a.m.---...v-...,,..,1111 ..... ___ ....,_,..,. .. _..,., ---

---~ 
• Coaling Systems 
• Chorrwool ond PharmocoulK:41 
• Plasbcs Proces,ing 
• Thcrmoforrn Moch1no:, 
• Plo3ma Co:lt1n9 
• Modica.I lmo.g1ng 

Product Features: 
Complete ■olulion. HIY to 
Install and manage 
• ~ c lralt• W;d8f tri. lmtn91"18d 

...-.pc:rnto,, pump #th bypaSS prcM;Ht11 
compm::t and ttMY 10 Inst.II N!Mon 

• £J9c:ttonlc CCf1UDOWW; IMUt ~ 

ccft.-.'21111 sirowtcocc•~tcialthc~ 
of.,. lntl and albw special rnsnaoem,nt 
... ..,. __ 

• A'loiltble with '9fMI• monlt0rfng 
• ~ Ccin6gur.:lble~hffllff'ICJ)tl0nl 

Af'V1 Wfll kt th many htarJriM _.,.,,,. ...... 
• CormnHr fltttt 
• lndePtndtnt ~ plerun 
• futlo.:cc=and&ayN~doSIQl"I 

• Food & Sev•age Industry 
• ln1oction Moulding 
• Cuttmg Machine Tools 
• Eloctroplatong Batho 
• Biocnorgy 

• Comprooood "" 

HiQh reliability and b;ick-uo 
ollmlnate downtime 
• UIQl'V!latWWlk.salowmlMl'Ulfl 

C0fflp,9U(Weydmg and JftCl!la 
lvnpe,ollute c;on!n:,( 

• Ocw.lble~fndgeelrctSts 
(f,,mla:070) 

• 2 COfflPl'8uonfrarnlCE:miand_. 
~ ~ tCEl~ ""1tl M11CWN1Hc 

'""'""' • Cb.Ible Sl.l!r'ld.tJy ..-..i.r pump,9 .,MUM 
• MaxfffllJffl ambterd t~ 

uplel•~ (. 

lowest enerv, consumption 
In th• market 
• Oter1.l:Nd enndensera ond wacw..,.,. 
• UM of Compiam mcrol C011'1pl9U0'1 

{Imm ICl,022) 

@;}fl : iJ • Hiross ENGINEERING YOUR SUCCESS. 

\fa1er and refrigtirnnl 
munmnelers pcrtllll foll cm11rol 
of the workmg condltions. 

Mlcrnpn.cr~1ors: allow C"Otnpltle 
1..ontrol nfthe UJUI par.1111eten.. 
rropnctary softWll rt' from IC Eu I:; 
nmvanlo; aUmvs n w1tlc range 
or progranunmg iUld remote 
1rn>nltorlng oprlofl'-

Cuu1pliant Kroll c<.101pre1suoi 

Irrom IC[022 onw;u-ds) ,\ lth lcs.,i;, 
movmg parL"i mad compliant 
technology pmYidc accUtnt 
efficR:IK.)', high rclmlidnv, .11KI 
\'t'n" low noasc lt",·cls. 

Air coolL"<I whh JU.la) ran.Iii: 
s1 111ahle for uuldoor 11u1allAU011, 
mi need for pmlt!c1lon 

Ven;lons, 
• Alr cooled with ccntnfugol 

fons ( ICE Dl5-230J, ideal 
fur uut.1Uauou m cudusrJ 
t'mironmcnts. f'..an be duct ~t 
for air n~ntmc:, ot heal ttcmer\. 

• Wnlcr t'noled 
( IC[ 015-230 ahen'-111\ c 10 the 
uir c110led,·erslun'i J· C.htol1&1ul>t' 
wndL"tlSL"fS \\1111 pre~Sf.allC 

nh·es. 

Options: 
• \\.slcr ftfl lut111 pl"a..~11rt1e1.I. 

automauc or nmb1cnc manual 
'-.It \, for " •llCr filling 111 DIIV 
111.stallauon. 

• Remote conlml kll:11 huM• 
\'"en ion for remote OS 10 FI' 
nnd gencml nlarm rnom1orh1t,t. 

Waler pump (,atandard Jbnr) : Me.h mren: (from IC C.111 1, 
d1Cforent htad•prcs."imes a\uil-1hlr onward) condcn.~er pro1cc1ion 
to mcc-t tbc rcquircn1cnts of from dirt and contarninntion, 
~prciOc applicntion'.i. Conf1g11rnbl.- re,l11ces nmhncnancc C"rJSts nnc l 
a"> a t\\-111•5\'S lrrn for 100~. bad; ut>. the r1skof dow1111111e. 

• Lnw ambienl lelllpt"r,1111,~ fm 111 
ICE007 mtwnrd'i): uilditlonal 
comh .. 'lllln l{ cunimJ for 
r onllm1ous OjK!mtio11 iii 
1 olJ ;a111IJ1e11t!i i11ecatw1: 
1em1,era1urcJ Availnhlc for air 
cooled. axial fon wuls. 

• Low "'n,er 11•mp,ra1urc 
(fmm ICE.oo; 01w .. ,mls l lnr 
negath:,:, water tcmperamre 
conlrol, dO\..,,n In , JO •c {Lnw 

l j 

Ad,·am:r cl version fo r com11lctc 
re1note uni1 manai;rmenl. 

• \\'hcrl• [ICE()()'; - ICEOIO)· 
for ea !-e ol trnnspun. 

• Waler flhcn: ror c1rcuil 
cleanl111es~ ;md maclunerv 
prorcction. 

Evaporator; located inside th, 
waler tan~ ~ rt'dUCl!S l11t' U\'crnll 
dlmcnsions, l.ncrcuses the 
cniri"1ll"\ oncl lmprO\'r\ 
tc-mpcranue control 

Water hy • pu:i,■ : l>rOlt'CIS che pum11 
and ~uµphefi comlanl fkm 
to the e\-':'lipornror n,·oktlng al.,mts 
mKI lret!Zmg 

Water 1.an.k1 gcnemLnlr 
dimcnsiom•d 10 gunmnl'°e high 
rr-halnluy ant.I unpr\J\ed 
temperolurc ro,urol. 

amb1r111 lt'mprr,111u.- 01Hion 
recommend NI). 

• PrechJnn cnntn,1 
( ICE 01 :;.1CC!JO): for 11rrcbc ,,·nfrr 
1e111pttalure, outrol I J 0,5 ·t i 

• Nun ferrou!I (fnun 1CE007 
onward~); ~1au1lro;s 'iltd 
tan k. lllllTI(J, mKI hyUmulk: 
l OITIJXIIICllh,, 

• Blo•nergy: rpOX} coating 
on nil exposed copper ll !I 
pm1~c11011 against agg,r .. !11,·c 

emirnnment1.. 
• SpL-clnl oml rnulOple pnmps1 

higher (P, o-, barl or lowor IP15· 
J,5h., r) he.id pn-ssure n\·a1lnhh.• 
to suit different hydrnuhc 
n m111c.. Double 'itmul-1)\' 1mmJ1 
for lugh rehab,luv. 

• Anrlfrl'l"''LC heoring ffmm tcr.oo, 
1mward!<J: m:mJs fn.-ezmg whrn 
thr unit" switched otf and 
f[i)col l!-1101 used . ~ 

Page 39

A47224882



11 

.. • ., ., " " It
 

II
 

i 
o 

, 
II

 
ii 

II
 

~ 
• 

0 
Ii 

II 
I 

B
 

a 
a 

ii 
It 

B
 

II 
II 

I! 
II 

<
 ii 

i 
i! 

!
l
l
l
l
l
i
s
i
i
i
!
 

R
:
i
R

a
s
i
i
l
 

:1
1

:,
~

e
r
i 

a
a
a
1

1
~

1
re

 
l
l
i
Q

l
l
-
.
i
i
i
l
 

a 
I 

a 
a 

~ 
i 

I 
II 

a 
a 

a 
n 

~ 
i 

• 
II 

A
 li 

A
 § 

~ 
t 

I 
A

 

ii 
ii
i!

 S
U

I 
Ii 

B
 

fi
ll
5

B
H

l!
iD

 

n
H

ii
O

~
fi

ll
ll

l 

! 
~ 

! 
i 

i 

iq
;q

~
 

g 
I 

!I 
s 

: 
l 

5 
I 

S 
a 

H
1

!l
i

c 

n
n

• 
g 

f 
u 

C
 

n 
n 

s 
~ 

n 
n 

1 
t 

9 
i
n

 C
 

ll
n

n
r: 

n
n

c: 
u

n
c
 

n
u

=
 

3
U

P
 

• 
il

A
•i

li
i6

 
~

t
!
l
t
 

i!
D

•i
li

if
t 

,n
!l

e 

tJO
Ni

9:
JW

H
 

..
..

 
_

,
 ..

 _
,
 _

_
 •

• 
M

il
) 

-
-
.
,
·
~

 

.,::
 ::

:::
:..

~ .
. =

.~
 . .-~

.~
 

S
S

O
H

IH
 

:)L
O

tc
l 

1?
\'IJ

!:
;1 J

~
J1

2f 
v.

r;
 JV

 X
'l.

.i 
J\

._
i!

S
3~

J 
'.il

O
S~

1d
d 

a
·1

~
r 

X
•H

 
J~

m
.f

f,
tt

 W
~

l
l/M

ld
•
ll

 
11

'.M
I 1

 
]

01
. v

e:
;;.

31
 

.t
fl

B
k
V

 
j:

:J"
.V

c:I
 

n
s~

/J
l'i'

I::
 l)

~~
gl

 

P.:
::::

::::
::::

:::5
1 T

 

'f.
tf

tt 
V

l'f
fr

N
t'i

i 
]'.

JY
th

'J
U

J 
i:J

:'I
 

~
 

Ll
•
i 

""' 
t;

G
 •

! 
C2

I! 
ra

 •
 :? 

l'
J)

U
 

(J
J)

".
:~

JJ
!I

 
C

ll
:N

 
•J

:w
~ 

cs
.,

 
~

n
tJ

 
L'"

!'.C
lt

\ 
lN

't!
!f;

lH
l!

I ii 
l 

v 
'v

V
 

'v 

~
 

i 
i 

C
 

e 
I 

" 
II 

I 
: 

R
 I

 ~
 
-

e 
B

 " 
u 

i 
.. 

II 
II 

a 
I 

n 
B

 ► 
I 

j 
M

 

I 
I 

-
ii 

I 
M

 

ii 
Ii 

fi
:;

 

i 
I! 

ii 
~ 

I 
; 

i t 

'! 
s 

l l 

v
' 

V
 

V
 

u
ll
ll

•
~

=
a

 
1

c
t:

c
c
e
 

a 
e 

~ 
e 

11 

l',
ee

n 
ie

~e
c

, 
" 

=
 e e

 e
 • 

!! 
~ 

~ 
i! 

• 

I! 
a 

! 
e •

 -· n DJ
 - C. G
I ,...
 

DJ
 

Page 40

A47224882



Appendix2 Quench Indicative Calculations 

Quench Pipe Calculation MRI Room (G-Q1-092) 
Project Name 

Project No. 

Project Stage 

Date 

Notes: 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1. No pressure drop allowance has been made for final connection to the MRI machine. 

2. Pressure drop calculations are based on information provided from Phillips lngenia 3.0T range. 

3. A maximum fall of 1" has been allowed for over the full honzontal length of the quench pipe run. 
4. Pressure drop calculations are indicative only and subject to final equipment specificabon and manufacturers 
approval. 
5. Final quench pipe size to be calculated by specialist. 

RHSC&DCN 

G1547 

Construction 

30.09.2015 

Straight Length 
1000mm 

46-90" Bend 
Straight Length 

1000mm 
1-45" Bend 

Straight Length 
1000mm 

46-90" Bend 
Straight Length 

1000mm 
46-90" Bend 

Straight Length 
1000mm 

1-45" Bend 
Vertical Top Hat 

Rain Guard 

400mm 0.5 0.5 
400mm 2.5 2.5 

400mm 1.5 
0.5 0.8 

400mm 1.5 1.5 

400mm 
0.5 

5.5 2.8 
400mm 2.5 2.5 

400mm 0.5 
11 5.5 

400mm 2.5 2.5 

400mm 0.5 
20 10.0 

400mm 2 1.5 3.0 

400mm 
2.5 

2.5 

Total (mBar) 34.0 Maximum Allowable pressure Drop = 50mBar 
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Quench Pipe Calculation MRI Room {G-Q1-110) 

Project Name 

Project No. 

Project Stage 

Date 

Notes; 

2 

3 

4 

5 

6 

7 

8 

9 

1. No pressure drop allowance has been made ror final conneclton to the MRI machine. 

2. Pressure drop calculations are based on 1nfonmabon provided from Phillips lngenia 3.0T range. 

3. A maximum rail or 1° has been allowed ror over the run honzontal length of the quench pipe run. 
4. Pressure drop calculabons are indicative only and subject to final equipment specificalion and manufacturers 
approval. 
5. Final quench pipe size to be calculated by specialist. 

RHSC& 
DCN 

G1547 

Construction 

30.09.2015 

Straight 
Length 

1000mm 
46-90' Bend 

Straight 
Length 

1000mm 
1-45" Bend 

Straight 
Length 

1000mm 
46-90" Bend 

Straight 
Length 

1000mm 
1-45" Bend 
Vertical Top 

Hat Rain 
Guard 

400mm 
0.5 0.5 

400mm 2.5 2.5 
2.5 

400mm 
0.5 1.3 

400mm 1.5 1.5 
0.5 

400mm 
5.5 2.8 

400mm 2.5 2.5 
0.5 

400mm 
20 10.0 

400mm 2 1.5 3.0 
2.5 

400mm 
2.5 

Total (mBar) 26.5 Maximum Allowable pressure Drop = SOmBar 
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Quench Pipe Calculation MRI Room (G-Q1-123) 

Project Name 

Project No. 

Project Stage 

Dale 

Notes: 

2 

3 

4 

5 

6 

1. No pressure drop allowance has been made lor final connection to the MRI machine. 

2. Pressure drop calculations are based on mlonnation provided lrom Phillips lngema 3.0T range. 

3. A maximum fall of 1 • has been allowed for over the lull honzonlal length ol lhe quench pipe run. 
4. Pressure drop calculations are indicative only and subJect to final equipment specification and manufacturers 
approval. 
5. Final quench pipe size to be calculated by specialist. 

RHSC& 
DCN 

G1547 
Construction 

30.09.2015 

Straight 
Length 

1000mm 
46-90° Bend 

Straight 
Length 

1000mm 
46-90" Bend 

Straight 
Length 

1000mm 
Vertical Top 

Hat Rain 
Guard 

400mm 
0.5 0.5 

400mm 2.5 2.5 
4 

400mm 
0.5 2.0 

400mm 2.5 2.5 
0.5 

400mm 
20 10.0 

2.5 
400mm 

2.5 

Total (mBar) 20.0 Maximum Allowable pressure Drop = 50mBar 
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Quench Pipe Calculation MRI Room (G-Q1-134) 

Project Name 

Project No. 

Project Stage 

Date 

2 

3 

4 

5 

6 

7 

8 

Notes: 

1. No pressure drop allowance has been made for final connection to the MRI machine. 

2. Pressure drop calculations are based on information provided from Phillips lngenia 3.0T range. 

3. A maximum fall of 1 • has been allowed for over the full honzontal length of the quench pipe run. 
4. Pressure drop calculations are 1ndicat1ve only and subject to final equipment spee1fication and manufacturers 
approval. 
5. Final quench pipe size to be calculated by specialist. 

RHSC& 
DCN 

G1547 
Construction 

30.09.2015 

Straight 
Length 

1000mm 
46-90° Bend 

Straight 
Length 

1000mm 
46-90° Bend 

Straight 
Length 

1000mm 
46 -90° Bend 

Straight 
Length 

1000mm 
Vertical Top 

Hat Rain 
Guard 

400mm 
0.5 0.5 

400mm 2.5 2.5 
9 

400mm 
0.5 4.5 

400mm 2.5 2.5 
2 

400mm 
0.5 1.0 

400mm 2.5 2.5 
0.5 

400mm 
20 10.0 

2.5 
400mm 

2.5 

Total (mBar) 26.0 Maximum Allowable pressure Drop = SOmBar 
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Quench Pipe Calculation MRI Room (1-P1-064) 

Project Name 

Projec:tNo. 

Project Stage 

Date 

Notes: 

2 

3 

4 

5 

6 

1. No pressure drop allowance has been made for final connect1011 to the MRI machine. 

2. Pressure drop calculations are based on information provided from Phillips lngema 3.0T range. 

3. A maximum fall of 1° has been allowed for over the full honzontal length of the quench pipe run. 
4. Pressure drop calculations are 1nd1cative only and subJect to final equipment spec,ficabon and manufacturers 
approval. 
5. Final quench pipe size to be calculated by spee1alist. 

RHSC& 
DCN 

G1547 
Construction 

30.11.15 

Straight 
Length 

1000mm 
46-90" Bend 

Straight 
Length 

1000mm 
46-90" Bend 

Straight 
Length 

1000mm 
Vertical Top 

Hat Rain 
Guard 

400mm 
0.5 0.5 

400mm 2.5 2.5 
6 

400mm 
0.5 3.0 

400mm 2.5 2.5 
3 

400mm 
0.5 1.5 
2.5 

400mm 
2.5 

Total (mBar) 12.5 Maximum Allowable pressure Drop = 50mBar 
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r- -

I- -,---------

I- -- ~;;.;;;;,_;;..;;;;,,,;;;;.;;;;-=-;;;;,.;;;i r----------

LEVEL02 

LEVEL 01 

0 MAIN PLANT 
LOCAL 
CONTROL 
PANEL 

CONTROL ROOM - CT/MRI 
(G-01-135) 

GENERAL NOTES 

---------------------------------------------------------------------------------~ 1. EACH MRI CONTROL ROOM TO BE EQUIPPED WITH A MAIN PLANT LOCAL CONTROL PANEL 
TO ALLOW USER CONTROL OF THE VENTILATION SYSTEM TO THE ALL MRI ROOMS. --------------------------------------------------------------------------------7 
THE CONTROL PANEL WILL ALLOW FOR OVERRIDE ON/ OFF CONTROL OF THE 
EMERGENCY EXTRACT SYSTEM. EACH MRI ROOM WILL ALSO BE PROVIDED WITH AN 
EMERGENCY OVERRIDE SWITCH. 

-------------------------~ 
- 7 

- ~ --------------------, 

- :::;-, ----------------11 

300mm0 FIRE RATED EMERGENCY 
EXTRACT DUCT 
0.566m3/s 

300mm0 FIRE RATED EMERGENCY 
EXTRACT DUCT 
0.566m3/s 

I I 
I I 

I I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I I 

I 

I 

ZONE 3 - LEVEL 02 PLANTROOM 
(REFER TO DRAWING WW-23-02-PL-520-003) 

X mm 800 800 FIRE RATED ED 
3.877m3/s 

~ 2 

-- --

-

800x800mm FIRE RATED SD -

l-t-1 ------ 300mm0 FIRE RATED EMERGENCY 
EXTRACT DUCT 
0.566m3/s 

4.141m3/s 

RISER VS (1-T2-014)-

CSFD CSFD 
-- --

I I I 
I I 

I I I L ___________ 
I I 1..:--------r ---, 
I L ___________ 
L: _________ _ lil 

il 

I : 

I : 

I : 

I : 

800x800mm FIRE RATED SD -------+-'-l 
4.141m3/s 

800x800mm FIRE RATED ED ----------t-h-'"-1 
3.877m'/s 

7 

2. GENERAL SUPPLY AND EXTRACT DUCTWORK BRANCHES TO EACH MRI ROOM TO BE 
INSTALLED AND TERMINATED 300mm SHORT OF THE MRI ROOM BY SERVICES 
CONTRACTOR. A VOLUME CONTROL DAMPER WILL BE PROVIDED IN ORDER TO AID 
COMMISSIONING. 

3. ROOM HEATING WILL BE PROVIDED TO THE MRI ROOMS VIA WARM AIR PROVIDED BY 
LOCATING A LOW PRESSURE HOT WATER (LPHW) HEATER BATTERY WITHIN THE 
INDIVIDUAL SUPPLY DUCTWORK BRANCH TO THESE ROOMS. SUPPLY AND INSTALLATION 
SHALL BE THE M&E CONTRACTOR'S RESPONSIBILITY. 

4. ROOM COOLING WILL BE PROVIDED TO THE MRI ROOMS VIA COOL AIR PROVIDED BY 
LOCATING A CHILLED WATER (CHW) COOLING BATTERY WITHIN THE INDIVIDUAL SUPPLY 
DUCTWORK BRANCH TO THESE ROOMS. DESIGN, SUPPLY AND INSTALLATION SHALL BE 
THE M&E CONTRACTOR'S RESPONSIBILITY. 

5. 

6. 

THE SPECIALIST CONTRACTOR SHALL BE RESPONSIBLE FOR THE INTERNAL 
INSTALLATION DESIGN AND INSTALLATION OF THE SUPPLY AND EXTRACT DUCTWORK 
FROM THE TERMINATION POINT PROVIDED BY SERVICES CONTRACTOR. ALL DUCTWORK 
INSTALLED BY THE SPECIALIST CONTRACTOR SHALL BE ACOUSTICALLY LAGGED TO 
PREVENT NOISE BREAK OUT TO THE ROOMS BELOW. 

INDIVIDUAL EMERGENCY EXTRACT SYSTEMS SHALL BE PROVIDED TO EACH MRI ROOM 
TO ACHIEVE A DUTY OF 34m3/min (0.566m3/s) UNDER QUENCH PIPE ACTIVATION/ FAILURE. 
EXTRACT DUCTWORK AND FANS SHALL BE INSTALLED BY THE SERVICES CONTRACTOR 
AND SHALL TERMINATE 300mm SHORT OF THE MRI ROOM. IT SHALL BE THE 
RESPONSIBILITY OF THE SPECIALIST CONTRACTOR TO DESIGN AND INSTALL THE 
EMERGENCY EXTRACT SYSTEM TO THE MRI ROOM FROM THE TERMINATION POINT. 

I 300mm0 FIRE RATED EMERGENCY-----+--+++-mf-+I 

EMERGENCY 
OVERRIDE 
SWITCH 

MRI ROOM 
(G-Q1-134) 

400x300mm SD 
0.462m3/s 

400x30Dmm ED 
0.462m3/s 

9 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

i=-------l ::.J 

HB CB VG□ 
05 01 

EQUIPMENT 
ROOM 

(G-Q1-133) 

-----RISER QP (1-T2-018) 

EXTRACT DUCT 
0.566m3/s 

L-----------------------------------~ 
~-----------------------------------71 

L-------
L:: -

400x300mm SD --~ 
0.462m3/s 

400x300mm ED --~ 
0.462m3/s 

EQUIPMENT 
ROOM 

(G-Q1-124) 

FD 

FD 

I 

I 

I 

I 

EMERGENCY 
OVERRIDE 
SWITCH 

MRI ROOM 
(G-Q1-123) 

800x400mm SD ---
1.432m3/s 

600x400mm SD ________ __,, VCD 

0.970m3/s 

400x300mm SD 
0.470m3/s 

HB 
06 

CB VCD 
02 

600x400mm E□ --------..i., 
0.970ma/s 

400x300mm ED 
0.470m3/s ' MD 

CVD 
00-02 

VGD CB 
03 

VG□ 

/ 
CVD 
00-03 

HB 
07 

MD 

[sJ 
0 MAIN PLANT 

LOCAL 
CONTROL 
PANEL 

CONTROL ROOM - MRI 
(G-Q1-111) 

800x400mm SD ---
1.432m'/s 

400x300mm SD 
0.500m3/s 

400x300mm ED 
0.500m3/s 

800x400mm ED--~ 
1.432m'/s 

MRI ROOM 
(G-Q1-110) 

FD 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

CSFD CSFD 

VCD VCD 

VCD 

FD 

-----RISER V6 (1-T2-014) 

ILL------------t..: ____________ _ 

VCD 

EQUIPMENT 
ROOM 

(G-Q1-100) 

-----®------@--1 

CVD ./ 
00-05 ? 

1000x400mm ED 
1.975m3/s 

CB HB 
01 02 

(MRI DEPARTMENT) 

EQUIPMENT 
ROOM 

(G-Q1-099) 

400x300mm SD 
0.470m'/s 

400x300mm ED 
0.470m'/s 

EMERGENCY-----i[sJ 
OVERRIDE 
SWITCH 

MRI ROOM 
(G-Q1-092) 

0 MAIN PLANT 
LOCAL 
CONTROL 
PANEL 

CONTROL ROOM - MRI 
(G-01-086) 

--------------------------------------------------------------------------------------------T---

LEVEL 00 

REFER TO DRAWINGS WW-23-00-PL-524-001 & 002 
FOR VENTILATION LAYOUT WITHIN THE 

EQUIPMENT AND CONTROL ROOMS. 

1 

I 

I 

I 

I 

I 

I 

I 

I 

1200x400mm SD 
2.239m'/s 

(MRI DEPARTMENT) 

RECOVERY BAY 
(G-Q1-098) 

L _____________ _ 

N 
m 

M 

' 
m 

ON 

• 
M 

N 

LEVEL 01 

LEVEL00 

Notes 

i Check all dimensions on site. Do not scale from this drawing. 
.... Report any discrepancies and omissions to drawing originator. 

0 

This Drawing is Copyright© 

Designer ldentiflcation of Hazard Risk 

-{j] Indicates a Residual Risk requiring a Compulsary Action 

-@indicates a Residual Risk for Information 

~ Indicates a Residual Risk requiring a Prohibitive Action 

~ Indicates a Residual Risk as a Warning 

LEGEND 

SUPPLY DUCT 

EXTRACT DUCT 

EMERGENCY EXTRACT DUCT 

FIRE RATED DUCT 

SD SUPPLY DUCT 

ED EXTRACT DUCT 

DE DIRTY EXTRACT DUCT 

AHLI AIR HANDLING UNIT 

EEF EMERGENCY EXTRACT FAN 

FD FIRE DAMPER 

CSFD COMBINED SMOKE & FIRE DAMPER 

VGD VOLUME CONTROL DAMPER 

HB HEATER BATTERY 

CB COOLING BATTERY 

MD MOTORISED DAMPER 

CVD CONSTANT VOLUME DAMPER 

rn3Jmin METRES CUBED PER MINUTE 

m3/s METRES CUBED PER SECOND 

03/02 ISSUED FOR INFORMATION 
2017 
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DISCHARGEQ 
TO 

EXTERNAL 

FRESH AIR r-"--. 
IN L,_/ 

LEVEL 02 

LEVEL 01 

ULTRACLEAN----✓ 

VENTILATION 
CANOPY (UVC) 

BY OTHERS 

, l 

AHU's SERVING OPERATING THEATRES 
Not to Seate 

D 

' ' 
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SUPPLY GRILLE 

EX l'RACT GRILLE 

DIRTY E>CTRACT GRILLE 

VOLUME co.,offROL DAMPER 

FIRE DAMPER 

r~OTOAISED DAMPER 

COMBINED SMOKE&. FIRE DAMPER 

EXTP-ACT DUCT 

SUPPLY DUCT 

DIRTY EXTRACT 

KI TCH:N EXTP.ACT DUCT 

FRESH AIR INTAKE 

E:XHAUST 

CROP FROM ABOVE 

DROP TO BELOW 

DROP TO LOW LEVEL 

RISE TO HIGH LEV:L 

RISE FROM BELOW 

RISE TO A80Vi= 

OFFSET [UP OR DOWN:, 

ATT:NUATO=t 

CROSS TALK ATTENUATOR 

ltEATERBATTERY 

COOLING BATTERY 

FIRE COLLAR 

1. GENERAL DUCTWORK INSTALLATION TO 
COMPLY WITH DW144. 

2. KITCHEN DUCTWORK INSTALLATION TO 
COM~L Y WITH DW172. 

3. COM:lltl ED SMOKE & FIRE DAMPERS TO BE 
LOCATED AS SHOWN. ALL DUCTWORK 
PENETRATIONS PASSING THROUGH FLOOR 
LEVEL STRUCTURAL SLABS SHALL ALSO BE 
PROVIDED WITH A COMBINED SMOKE & FIRE 
DAMPER. 

4. ALL NEW G'IILLES T::> BE 11\STALLEC 
COMFLETE WITH PLENU\.I BOX WITH SIDE 
ENTRY SPIGOT. 

5. ALL GRILLES TO BE POLYESTER POWDER 
COATED TO BS OR FIAL COLOUR APPROVED 
BY AP.CHITECT. 

S. ALL DIMENSIONS SHO\NN ARE l\j 
MILLIMETRES. 

7. ALL WOF!KS & COMMISSIONING T O BE 
CA9RIED OlJT IN ACCOPDANCE WITH THE 
SPECIFIC/1.TION. 

6. PROPOSED VENTILATION WORKS HAVE BEEN 
DESIGNED AND WILL 3E INSTALLED. TAKING 
COONISANCE OF 7 HE EFFICIENCY 
REQUIREMENTS OF SECTION 6 CF THE 
TECHNICAL STANDARDS. 

9. ALL FINAL CONNECTIO,-..iS T O GRILLES TO BE 
FLEXIBLE CONNECTION 
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INSTALLED WITH ANTI \IIBR/1.TION MOUNTS 
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(~PVC) CO.\.IPL YING WITH HVCA DOCUMENT 
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H. ALL FUME CUPBOARDS TO BE SUPFLl:O BY 
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ETC. IN LIN:' WITH THE ARGHITECTS 
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14175. 
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TYPICAL DETAIL 1
FLEXIBLE CONNECTION TO GRILLE PLENUM BOX

NTS

NB:-
DIFFUSERS TO BE
FLUSH WITH CEILING

DUCTWORK

FLEXIBLE DUCTWORK SECURED
WITH WORM DRIVE CLIPS

PLENUM SPIGOT

PLENUM BOX

GENERAL DUCTWORK INSTALLATION TO
COMPLY WITH DW144.

KITCHEN DUCTWORK INSTALLATION TO
COMPLY WITH DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE
LOCATED AS SHOWN. ALL DUCTWORK
PENETRATIONS PASSING THROUGH FLOOR
LEVEL STRUCTURAL SLABS SHALL ALSO BE
PROVIDED WITH A COMBINED SMOKE & FIRE
DAMPER.

ALL NEW GRILLES TO BE INSTALLED
COMPLETE WITH PLENUM BOX WITH SIDE
ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER
COATED TO BS OR RAL COLOUR APPROVED
BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN
MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE
CARRIED OUT IN ACCORDANCE WITH THE
SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN
DESIGNED AND WILL BE INSTALLED. TAKING
COGNISANCE OF THE EFFICIENCY
REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE
FLEXIBLE CONNECTION.

ALL DUCT MOUNTED FANS MUST BE
INSTALLED WITH ANTI VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1
METRE IN LENGTH IN ACCORDANCE WITH
HTM 03-01/SHTM 03-01.

FUME CUPBOARD DUCTWORK AND
COMPONENTS SHALL BE MANUFACTURED
FROM UNPLASTICISED POLYVINYL CHLORIDE
(uPVC) COMPLYING WITH HVCA DOCUMENT
DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY
OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE
STOPPED VIA INTUMESCENT COLLARS AS
REQUIRED, THROUGH BOTH WALLS & SLABS
ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO
ATMOSPHERE SHALL BE 3000mm ABOVE
ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.
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GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL ALSO
BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE
FIRE RATED TO ENSURE CONTINUOUS  OPERATION DURING
FIRE ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION
SUITE SHALL BE FITTED WITH A COMBINED SMOKE AND FIRE
DAMPER AT ENTRY TO THE LOBBY TO BE UTILIZED FOR
SHUTTING THE ROOM DOWN FOR CLEANING AND
MAINTENANCE.

FUME CUPBOARD DUCTWORK AND COMPONENTS SHALL BE
MANUFACTURED FROM UNPLASTICISED POLYVINYL
CHLORIDE (uPVC) COMPLYING WITH HVCA DOCUMENT
DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH
WALLS & SLABS ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A - DESIGN
AND VALIDATION.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

NOTES

i

!

N
Notes

Re-provision of RHSC
and DCN at Little
France

Check all dimensions on site.  Do not scale from this drawing.
Report any discrepancies and omissions to drawing originator.

This Drawing is Copyright ©

Project

Client

Title

Drawing No. Revision

Scale @ A0 Date

Revisions

1:12508 06 04 02 0

M
1:500/1:2501 0  5 1 5   5  1   2   3   4   6   7   8   9
1:200/1:100  4  2   6   1   2   3
1:50/1:200. 5   1 1. 5 0. 5

1
:1

2
5
0

8
 0

6
 0

4
 0

2
 0

M
1
:5

0
0
/1

:2
5
0

1
 0

  
5

1
 5

  
5

  
1

  
2

  
3

  
4

  
6

  
7

  
8

  
9

1
:2

0
0
/1

:1
0
0

  
4

  
2

  
6

  
1

  
2

  
3

1
:5

0
/1

:2
0

0
. 

5
  

1
1
. 

5
0
. 

5

Indicates a Residual Risk requiring a Compulsary Action

Indicates a Residual Risk for Information

Indicates a Residual Risk requiring a Prohibitive Action

Indicates a Residual Risk as a Warning

Status

Designer Identification of Hazard Risk

Origin Zone Level Type Content Sequential

K

As indicated

ZONE Z3 - LEVEL 00
VENTILATION DISTRIBUTION
SHEET 1 OF 2

WW-Z3-00-PL-524-001

CONSTRUCTION

JULY. 2015

1 03/07
2015

T1 RDD ISSUE DM/
SJ

JS/
BR

A 13/11
2015

ISSUED AT REVISION A DM/
SJ

LM/
BR

B 10/12
2015

ISSUED AT REVISION B DM/
SJ

JS
BR

C 18/01
2016

ISSUED FOR BUILDING WARRANT DM/
SJ

JS/
BR

D 05/02
2016

ISSUED AT REVISION D DM/
SJ

JS/
BR

E 08/08
2016

MRI ROOM. EMERGENCY EXTRACT DUCTS
ADDED. HEATER BATTERY REFRENCES
ADDED. BOARD COMMENTS ADDRESSED.

AM/
AW

LM/
BR

F 19/08
2016

DRAWING UPDATED IN LINE WITH
CURRENT FIRE STRATEGY DRAWING.
CSFD'S & FD'S ADDED. MRI ROOM
VENTILATION UPDATED

AW/
SJ

JS/
BR

G 03/02
2017

UPDATED TO REFLECT CLIENT
REQUIREMENTS.

DM/
SJ

JS/
BR

H 17/03
2017

UPDATED TO REFLECT CLIENT
REQUIREMENTS.

SJ/
DM

JS/
BR

I 18/10
2017

MRI DUCTWORK REROUTED VIA THE MAIN
HOSPITAL STREET/CORRIDOR INLINE
WITH CLIENT REQUIREMENTS.

AW/
SJ

BR/
JS

J 15/05
2018

UPDATED TO REFLECT CURRENT FIRE
STRATEGY. 2 NO. OFF FD'S CHANGED TO
CSFD'S. 1 NO. OFF CSFD CHANGED TO A
FD. REFER TO REVISION CLOUDS FOR
LOCATIONS.

DM/
SJ

BR/
MM

K 27/08
2018

DRAWING UPDATED INLINE WITH THE
ARCHITECTS CURRENT FIRE STRATEGY
CSFD'S ADDED / FD'S REMOVED.

SF/
RF

BR/
MM

 1 : 100
1

LEVEL 00 PLAN

FOR CONTINUATION
REFER TO ZONE Z4

SHEET 1 OF 2
DRAWING NO.

WW-Z4-00-PL-524-001

FOR CONTINUATION
REFER TO ZONE Z2

DRAWING NO.
WW-Z2-00-PL-524-001

FOR CONTINUATION
REFER TO ZONE Z3

SHEET 2 OF 2
DRAWING NO.

WW-Z3-00-PL-524-002

K

K

QC) 

c, 

Q 

I 

.• 

' 
, 

' ,.. ,• -·-
, ,• 

, 

0 
' 

' .. \ .. 
,~ 

- U 1/, N• FD • > • " •F ' U F ,,-,, F ,._, ,o ' ,-, ,> • Nh - ' , • - > ,> •, ,_, 
' mn >UV ' • .; L-.,,<' ~ • -

., - _ : -

• 

-----:~:,:. _:::-__,~r _-_-_-4~ !i___; I 

I ' 
\ ' 
\ \ 

OQ Q 

o · • 

.. ,, ~,;,::;,i ¼-- ,,/ 'i'o/½1//W' ½1////fc!{½1/'"-"/Z;t1///1/1////7////,1//,/,¼/}W4if0WWf L' : . . -~~ · - · m . • 
C) Ii 1w#"~ 

\ . ·· ··•· ,%• /'' ,/; i/':/i,p'/7,W/0:;///4;./h,;:1/1////f//0 ,-J,i 1//1/$: /:'~ ~ / _; ,, ' .. ,, ~ .~ I " ;::=::::I- Jll,. . 
,,···.·',- · - , ~ C=:2p:=:d 6 lfW@@%/ /~// 

• , 1/ " , , • , 
- , , ,, n • , " -, , " = , '· • ' ~~ .,..., ~t'\ ~l'f""',l,. .--;i:<=' ,e, , ~ \ ,,,,. - ,___ &] -S~r:::::::::(u! / , / / 1/ / 

o J"'i'/( c=:i · v-"\~ » ----'11__,;=1._11 -,;2-~!JL .. ----
Vf C) ', ·, 

: - .. C/ 

½/ j/1//;{%/;//

1 

/~~0%i~¼~%:f:!;;/%~ 'Y/j~ \ ' I ~ I • • . J) 
___..,- ~~~~F.;~}t~d_ •· 0 

~-- '··-·• 

' 1 <;11-~ •c// /, /j/j/j½.,; ·f%" 

W½!'.~~ .. YJ:?WfW :.' . .' ; .,; . ,C' · " ,-<' 
C) ,' \ Y-- . 

1

" \\ w ~\A~ ;;.!J i c,; i . 
1 

- :,,c; · c~ :1~;;%)£~ 

~•~½/%~1/@~/;//:i@~~0,,,;;./7~ ~' -, , ;::.,-,--. cc , 1,.¢:::!P\ c=:i "' '(:.5 . -1.1 c, - l,'.1 - . ;.:f:!;;/w1~;;;tn01, 

-,///./' 1///,,.,/,{f////P•J•W/, ' ~ - V 
I ~ 

1 C) ' • ~~~ ~~ 11 ,1,,,; 
• ~!.._ ~ -. • " 

1

\ , 
////// /jj/:,;;//C//// I 

... , , , i •• /,, -½~/////111 ,_, . , .. " - " ,. .. , , 

' , 

" 
c;c0:1:;;:-\~--:-"w 

.. , 
////1//(/ // ' 

• 

1

/ /,%1/////// ~- . ,......--
·'\, _____ ,,-::IP\'P ~/\<' 

. 
. . ,... 

• 
AniU =-~ -= 

, ' ////// ✓ ///1

1 

;:?~ /;;,;/;;;.; . .- "' ' 
<I ,._,.'-----' ' 

.-
• 1 -;::::[I:!> 

i ~~g~~ ~ 
I 

.. .,µ.J. 
'.,

1 

½1//l;j'/ 

1 1 

0':f P~• _. • .. \\\ ~;:_-::=f;;:; 
IC 

• 1n- r.v 
1 

.. F 
..f,,1(,4 .-'-'0-, , 

" , ,, .... , C) /#///'I 

1 ¾. :..r ">•, ..... --<~Y\\ , _ 
. , ,-- r-o...«P"". · I . , 1: =-- ==I ~ ~ i-••lf"=t.:.ll tc,oO:fLP., , cc;;:i C ) , ;ti'.~!- · -C 

1/•/ ~d<%/Y, . \, ~ \\,.#'('; \ • .. -'' ··) \ \Y'X, ::;;._... .>-r--'c=:i, \\,!:tr'_,-- •· r . . . c•· \ f CJ _.r-\ \ \ c=:i ...:~ 
tkr.J . - I -.,,;,JI 

,T----16= . . .. -·. ;1/1%@%111 

•

1

1//1//%fi//i% o'"' , ...-:5' ------ _\ i~ r' :- • 
' - , 1 

.
\ -..->-- ·, ' ~ ?J,-b-':h-h 

I c'=j 'I ~ :'. ~ 
. II 

' ~~ 1/i~½t%;;; 

" ·\l "' . v:::;~ ---'""U\)l"\ ,~ 
c.LL.L,+L.L) , u ~ICLL) 

,11,1,-,---' .,- -- ~~~~~!91-.'::i - // 

I .... . : ~ p - :.-' . A '.,., ' :tZ~ -- I ' ·1 J,,d I ..... l -- . ' i.:,: 

\ °\ ,;r'_ . '· i~~~~i~~~~ ,,, ,<A~ -"-- .i.L ;;;iL.b: , .. · • 
, ., 

., \ ·E":5 

~ 

• " 

=• >aw 

--
I I 

\ \\\ 
&::Ii ~~~ ;t1.,_,tl-1=:Vn -__.p..-

i:;i:=:;:;=:;:: Q 

~1/ 1//////

1

//01jW~/ Jl//

1

/1;1/ ///,:cj',;14 . 
.,,, -~~C:2 , '·a le 

C) 
- • ' i/;!1/#' ' 0 •/'~J//'.//1/~//~f/ ½;'.; 

,.,////, 1//,,;,;1/k/,1///' '!:""""""" ~ 
' rt-~ ~ ;-

' --"~V-' c:::2,-11'-/4 ""'= - *r,;;: 
[0 

'"' 
/½// "II I /~¥# //¾/l~//.1//,.;· 

~;t;'.-%2'.1/ ;:y-~ . ::..,:_""""'"" .. ~ -,,,.>-::. 
--, -" •. I). ~l r..--__J ' ~ 

,L · .... · cll..-.u~ ];ff~; ~ ';'..~½1/-

11////j ½i0/:.;:;#%/f;/1~;1 

7

••~~ 
.,.,.,-...._, ~ / (.,«- £-'--: ,A"' 

c->L...c c:-i ~:J=;i! "-<1'.l ..... ~_ ·Q I-;'--~ - ~L]j 
...... 1: -7- ~.c!""7 ;// . ,,1 . / / ~.Yf/;/1////1 %/)?;'.;:. 

• ,
., \ ,_ 

" ~ " ' • , IIHb,l,," 
' 

IJ /di .. ,- i ,,-, • pelt· ' 

; /½/1///J0 // 'l/ './/// ;; .. . ~ /4.[/7/ ~\ 
_,,,_,, ,;:;,,.. ..--.:'---'- 1~~;.;1!~~ -•·';1J:::--<-~ I1/,; 9~~tt=i ±d ' ____., "'=~ :,;/ / / 1//0,;,;.77// w c;:;y/ /½;/ /// / // ½ // 

:f:!;;:f:!;;$;:f:!;;t:f:!;;w:f:!;;%:f:!;;%i;///'..c'.W30///~%½~i . ~~~~ / .. - -~ ~ 
-..I~ "' ;-1--11-1. ·= , 

II ~~I ! 

1 ~ w r:}Jj:;~~f@;:f:!;;1/W&~i~0~ 7o/fa:; --

1 #7 "'"';:;,:,:«:/:'/.;://' . . . , ,,/ / ,/ :4-f:, ,7,;:; . .t 

1 
1 __ , . . - .. ,.....,.- ~ ~ iJ:LI ',, c=:i _., :;'§a c, " · {/ / · 1/" :!f-"///1 /fffh" J ///" / • • 1/, • ,1 

• 

' • 4'F~ 5 U,t-;::1~::-: ....,,~.:: 
7 

{) i:;==-= • , ~ 1 

1 /N,-,/W 
1

1 

"-'I-'---' 

,,/' 
// 

• c=:i 

' 

-- / 

u 

' ' 

---

,, 

/ 

I 

~-ccc~.~ -~ 

-

- - =--==--= =------ .. . -- -- -===~--- -

~~~~ l,~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~~~~~~J I ----t------------------- -------------------____ J ------------------ -------------------~ 

--------------~ 

ZONE LOCATION PLAN --------------

------------------------ ----------------------

-----------------------· ----------------------------------------------- ----------------------
-----------------------------------------------------------------------------------------------------------------------------------------------------------------
-----------------------

-----------------------

~N':'~ 
Lothian -----------------------

-----------------------

-----------------------

------------------------

IHS LOTHIAN IN TEGRA1ED HEAL1 H SOLU110NS 

Page 56

A47224882



Page 57

A47224882



if 

,....,... 
C(lt,IWEMT __ ..,, ___ ..... ___ .. _.. ... -• 
:::::::.::::::::: .. -_,-.... =::::::-· ... _ .... ____ , ......... 

;---""--FORC()N'T\NUATIOti 
, RE.FER TO ZONE Z3 

SHEET20F2 
oAAWlNGNO, 

ww-?3-01..f'\.·!!12-'-002 

.:.. ..... --

-------·--

-----------_ ..... ....-

. . _. ........... ~-----·._ .. ....--"" --·-
=-:,y,---$--.. 

·...-~-.,,...r_r·
•,..~-~...:.,.er'°• 
..... ..---.. --,~~_;.1',:-..,. .. 

•;;;;::~-=-
·~'°-... ----~------
.......... ¥),,,:i-•• •-"' "~--..... ---... --___ .;;.;JJ:f" ___ _ 

~e=:-e::-
.. ~~~.:-
..... ---... --.. -
71:Z"_::-..:--=~ 

,.:r,:=-J'""""T",C..=""rt· 

.. ::::..:e=c---

Re--provislon of RHSC 
and oCN at Little 

France 

~~ 
Lothian 

ZONE Z3 · LEVEL 01 
veNTILAT1oN OISTRIBUTION 
SHEET l OF2 

.,,.. - -----
WW-Z3•01-PL-524-001 

As indicated JULY, 2015 

CONSTRUCTION 

Page 58

A47224882



Page 59

A47224882



C03

G11

E35

H14

H12

H09

H17

H11

H18

G02

G07

E33

H15

G13

P09

P20

P17

G14

A00

B27

P15

G15

B26

E34

G00

H10

E21

C97Y

C97Y1

D97Y1

E32E29

E31

E30

H13

E22

E23
E24

E27

E25
E26

H16

G01

G03

G05

G04

G06

E28

G08

G10

G12

G09

E20

P12P11

P10

P14

F02

F03

F01

F00F001

REFER TO DRAWING No.
WW-SZ-02-PL-524-001 TO 003

FOR PLANT ROOM

Corridor
2-S5-001

Riser
2-T2-022

Corridor
2-S5-006

Riser
2-T2-015: V6

Riser
2-T2-014: M3

STAIR 07
2-Z1-007

Meeting Room - 4 person
2-R1-045

Treatment Room
2-M3-002

IT Node Room
2-T1-002

Lift 14
2-BD-005

Lift 13
2-BD-004

Lift 12
2-BD-003

Lift 11
2-FM-005

Lift 10
2-FM-004

Lift 9
2-PA-006

Lift 8
2-PA-005

Riser
2-T2-010: E3

Riser
2-T2-009: V10

Riser
2-T2-011: V3

Disposal Hold (small)
2-N2-004Corridor

2-N2-001

DSR
2-N2-005

Male Staff Changing , Shower, WC & Lockers
2-S5-004

Female Staff Changing , Shower, WC & Lockers
2-S5-005

DSR
2-S5-003

Bay for Token Machine
2-S5-002

IT Node Room
2-T1-003

Corridor
2-COR-008

STAIR 03
2-Z1-003

Corridor
2-COR-007

Riser
2-T2-008: V5

Theatre Plant Room
2-PLANT-001

VCD

VCD

250x250mm SD

VCD

20
0x

20
0m

m
 E

D

VCD

VCD

20
0x

20
0m

m
 E

D

VCD

20
0x

20
0m

m
 E

D

80
0x

80
0m

m
 E

D

90
0x

90
0m

m
 S

D

VCD

25
0x

20
0m

m
 E

D

VCD

300x200mm ED

25
0x

20
0m

m
 E

D

VCD

250x200mm EDVCD

30
0x

30
0m

m
 E

D

15
0x

10
0m

m
 E

D

CSFD

VCD

20
0x

20
0m

m
 S

D

35
0x

20
0m

m
 S

D

250x250mm SD

VCD

250x250mm SD
300x250mm SD

VCD
VCD

90
0x

40
0m

m
 E

D

90
0x

40
0m

m
 S

D

1000x600mm SD
1000x500mm SD

350x200mm SD
VCD

10
00

x5
00

m
m

 E
D

300x200mm ED

VCD

20
0x

20
0m

m
 D

E

150x100mm DE 150x150mm DE

VCD

250x250mm SD

300x200mm ED CSFD
VCD

VCD

250x200mm ED 250x200mm ED

VCD

25
0x

20
0m

m
 D

E

150x100mm DE

VCD

200x200mm DE

150X100mm DE

25
0x

20
0m

m
 D

E

45
0x

25
0m

m
 D

E

150x100mm DE
250x200mm DE

200x200mm DE 15
0x

10
0m

m
 D

E
15

0x
10

0m
m

 D
E

150X100mm DE BRANCHES

FD

CSFD

FD
FD

CSFD
CSFD

EG01

EG02

EG03

EG04

EG05

EG06

EG07

EG08

EG09

SG01 SG02 SG03

SG04

SG05
SG06

SG07

SG08

DEG01 DEG02 DEG04DEG03

DEG06 DEG07
DEG08 DEG09

DEG10

DEG12DEG13

DEG14

DEG15DEG16DEG17
DEG18DEG19DEG20

DEG21

300x250mm SD350x300mm SD

250x200mm DE

20
0x

20
0m

m
 S

D

VCD

VCD

20
0x

20
0m

m
 S

D

250x200mm SD

10
00

x4
00

m
m

 E
D

25
0x

20
0m

m
 E

DCSFD

CSFD
CSFD

DEG05

150X100mm DE BRANCHES

250x250mm SD

DEG11

CSFD

VCD

CSFD

250x250mm SD

CSFD

VCD

DEG2280
0x

40
0m

m
 E

D

90
0x

40
0m

m
 S

D

REFER TO DRAWING.
WW-Z3-SL-DT-630-002
FOR CONTINUATION OF
SERVICES AND RISER DETAILS

REFER TO DRAWING
WW-Z3-SL-DT-630-007
FOR CONTINUATION OF
SERVICES AND RISER DETAILS

REFER TO DRAWING.
WW-Z3-SL-DT-630-004
FOR CONTINUATION OF
SERVICES AND RISER DETAILS

10
00

x6
00

m
m

 S
D

60
0x

50
0m

m
 E

D

80
0x

40
0m

m
 E

D

80
0x

40
0m

m
 S

D

CSFD
CSFD CSFD

CSFD

CSFD

CSFD

CSFD

VCD

RTH/L

RFB

RTA

DTL/L

DTB

-

-

-

-

-

DIRTY EXTRACT

SUPPLY DUCT

EXTRACT DUCT

KITCHEN EXTRACT DUCT

FRESH AIR INTAKE

EXTRACT GRILLE

VOLUME CONTROL DAMPER

SUPPLY GRILLE

ED

KED

DFA

FAI

SD

DE

VCD

EG

SG

-

-

-

-

--
-

-

-

-

-

OS -

MOTOR CONTROL DAMPERMD -

RISE TO ABOVE

RISE TO HIGH LEVEL

DROP TO LOW LEVEL

DROP TO BELOW

DROP FROM ABOVE

ATTENUATOR

OFFSET (UP OR DOWN)

RISE FROM BELOW

LEGEND

COMBINED SMOKE & FIRE DAMPERCSFD -

DIRTY EXTRACT GRILLEDEG -

EXHAUSTEX -

CTA - CROSS TALK ATTENUATOR

FIRE DAMPERFD -

AIR PRESSURE STABILISERAPS -

DIRTY EXTRACT FANDEF -

AIR HANDLING UNITAHU -

ISO DE DIRTY ISOLATION EXTRACT-

MD MANUAL DAMPER-

HB HEATING BATTERY-

CVD CONSTANT VOLUME DAMPER-

DTG DOOR TRANSFER GRILLE-

FIRE RATED DUCTWORK-

INTUMESCENT FIRE COLLARFC -

DOOR TRANSFER GRILLEDTG -
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COMPLYING WITH HVCA DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH
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TYPICAL DETAIL 1
FLEXIBLE CONNECTION TO GRILLE PLENUM BOX

NTS

NB:-
DIFFUSERS TO BE
FLUSH WITH CEILING

DUCTWORK

FLEXIBLE DUCTWORK SECURED
WITH WORM DRIVE CLIPS

PLENUM SPIGOT

PLENUM BOX

VOLUME CONTROL
DAMPER

(Not to Scale)

TYPICAL AIR HANDLING UNIT HEATING
& CHILLED WATER BATTERY

CONNECTION

FLOW

RETURN

BATTERY

STIV

IV

DOC

DOC

PICV

NC/IV

RTH/L

RFB

RTA

DTL/L

DTB

-

-

-

-

-

DIRTY EXTRACT

SUPPLY DUCT

EXTRACT DUCT

KITCHEN EXTRACT DUCT

FRESH AIR INTAKE

EXTRACT GRILLE

VOLUME CONTROL DAMPER

SUPPLY GRILLE

ED

KED

DFA

FAI

SD

DE

VCD

EG

SG

-

-

-

-

--

-

-

-

-

-

OS -

MOTOR CONTROL DAMPERMD -

RISE TO ABOVE

RISE TO HIGH LEVEL

DROP TO LOW LEVEL

DROP TO BELOW

DROP FROM ABOVE

ATTENUATOR

OFFSET (UP OR DOWN)

RISE FROM BELOW

LEGEND

COMBINED SMOKE & FIRE DAMPERCSFD -

DIRTY EXTRACT GRILLEDEG -

EXHAUSTEX -

CTA - CROSS TALK ATTENUATOR

FIRE DAMPERFD -

AIR PRESSURE STABILISERAPS -

DIRTY EXTRACT FANDEF -

AIR HANDLING UNITAHU -

ISO DE DIRTY ISOLATION EXTRACT-

HB HEATING BATTERY-

CVD CONSTANT VOLUME DAMPER-

DTG DOOR TRANSFER GRILLE-

FIRE RATED DUCTWORK-

HTG HEATING-

CHW CHILLED WATER-

F&R FLOW & RETURN-

IV ISOLATION VALVE-

CS COMMISSIONING SET-

DOC DRAIN OFF COCK-

PICV PRESSURE INDEPENDANT CONTROL VALVE
AND AUTOMATIC BALANCING VALVE
WITH TAPPING POINTS

-

ST STRAINER-

NC/IV NORMALLY CLOSED ISOLATING VALVE-

GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED
AS SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL
ALSO BE PROVIDED WITH A COMBINED SMOKE & FIRE
DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO
BS OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN
DESIGNED AND WILL BE INSTALLED TAKING
COGNISANCE OF THE EFFICIENCY REQUIREMENTS OF
SECTION 6 OF THE TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH
ANTI VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

SYSTEM LTHW TEMPERATURES TO BE 80°C FLOW & 60°
C RETURN FOR CT CIRCUIT SERVING AHU's.

AUTOMATIC AIR VENTS TO BE FITTED AT ALL HIGH
POINTS IN THE SYSTEM & DRAIN COCKS AT ALL LOW
POINTS IN THE SYSTEM.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

CONTRACTOR TO MAKE ADEQUATE PROVISION FOR
EXPANSION & CONTRACTION OF PIPEWORK.

NOTES
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

E22

E23

E24

E27

E25

E26

E28

E29

E31 E32

E33

E30

F01

F02

F03

G00

G01

G02G03

G04
G05

G06

G07

H18H17H16H15H14H13H12H11

AHU
02-18

AHU
02-17

AHU
02-20

AHU
02-19 AHU

02-16

AHU
02-15

AHU
02-25

AHU
02-24

AHU
02-26

AHU
02-27

(AHU 02-19)
600x600mm FAI TRANSFORMS
ONTO 1000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU 02-17)
600x600mm FAI TRANSFORMS
ONTO 1000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU 02-18)
600x600mm FAI TRANSFORMS
ONTO 1000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

600x600 FAI

6
0
0
x
6
0
0
 F

A
I

600x600 FAI

600x600 FAI

6
0
0
x
6
0
0
 F

A
I

1400x700 FAI
600x600mm FAI DT L/L

600x600mm EX RT H/L

6
0
0
x
6
0
0

 E
X

H
A

U
S

T

(AHU 02-19)
600x600mm EX TRANSFORMS ONTO
1000mm (W) x 800mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU 02-18)
600x600mm EX TRANSFORMS ONTO
1000mm (W) x 800mm (H) PLENUM
CONNECTION TO LOUVRE

1100x1000mm FAI DT L/L

OS
UP

(AHU 02-20)
1400x700mm FAI TRANSFORMS
ONTO 3000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

1000x900mm EX RT H/L

1200x700 EXH
AUST

OS
DN

(AHU 02-17)
600x600mm EX TRANSFORMS ONTO
1000mm (W) x 800mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU 02-20)
1200x700mm EX TRANSFORMS ONTO
3000mm (W) x 1000mm (H) PLENUM
CONNECTION TO LOUVRE

600x600mm FAI DT L/L

600x600mm EX RT H/L 600x600 EXHAUST

RF
L/L

600x600mm FAI DT L/L

600x600mm EX RT H/L

600x600 EXHAUST

OS
DN

OS
UP

1300x600mm FAI DT L/L

OS
DN

(AHU 02-25)
1300x600mm FAI TRANSFORMS
ONTO 2000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

RF
L/L

RF
L/L

1000x700mm FAI RT H/L

1
0
0
0
x
7
0
0
 E

X
H

A
U

S
T

(AHU 02-25)
1000x700 EX TRANSFORMS ONTO
3000mm (W) x 700mm (H) PLENUM
CONNECTION TO LOUVRE

1
0
0
0
x
5
0
0
 E

D

1
0
0
0
x
6
0
0
 S

D

8
0
0
x
8
0
0
 E

D

9
0
0
x
9
0
0
 S

D

OS
DN

900x900mm SD RF L/L

(AHU 02-15)
600x600mm FAI TRANSFORMS
ONTO 1000mm (W) x 1250mm (H)
PLENUM CONNECTION TO LOUVRE

DT
L/L

60
0x

60
0 

EX
H
AU

ST

RT
H/L

DT
L/L

RT
H/L

OS
UP

(AHU  02-15)
600x600mm EX TRANSFORMS ONTO
1000mm (W) x 800mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU  02-16)
600x600mm EX TRANSFORMS ONTO
1000mm (W) x 800mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU 02-16)
600x600mm FAI TRANSFORMS
ONTO 1000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

OS
UP

60
0x

60
0 

EX
H
AU

ST

8
0
0
x
8
0
0
 F

A
I

DT
L/L

RT
H/L

OS
DN

(AHU  02-24)
800x800mm FAI TRANSFORMS ONTO
1750mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU  02-24)
700x500mm EX TRANSFORMS ONTO
1200mm (W) x 700mm (H) PLENUM
CONNECTION TO LOUVRE

DT
L/L

800x
80

0 
FAI

RT
H/L

800x500 EXHAUST

OS
DN

(AHU  02-27)
800x800mm FAI TRANSFORMS ONTO
1750mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU  02-27)
800x500mm EX TRANSFORMS ONTO
2500mm (W) x 800mm (H) PLENUM
CONNECTION TO LOUVRE

(AHU  02-26)
1300x800mm FAI TRANSFORMS ONTO
3000mm (W) x 1250mm (H) PLENUM
CONNECTION TO LOUVRE

1000x1000
EXHAUST

(AHU  02-26)
1000x1000mm EX TRANSFORMS ONTO
3000mm (W) x 1000mm (H) PLENUM
CONNECTION TO LOUVRE

ATT

ATT
ATT

DEF
02-08

DEF
02-04

(DEF  02-04)
400x300mm DE EX TRANSFORMS ONTO
1000mm (W) x 400mm (H) PLENUM
CONNECTION TO LOUVRE

(DEF  02-08)
450x250mm DE EX TRANSFORMS ONTO
1000mm (W) x 400mm (H) PLENUM
CONNECTION TO LOUVRE

ATT

1400x700 FAI

DT
L/L 6

0
0
x
6
0
0

 E
X

H
A

U
S

T

6
0
0
x
6
0
0

 E
X

H
A

U
S

T

OS
UP

OS
UP

300mmø E/M ED TRANSFORMS ONTO
1000mm(W) x 500mm (H) PLENUM TO
EXTERNAL LOUVRE

OS
DN

DT
L/L

1
3

0
0
x
8
0
0
 F

A
I

OS
UP

OS
UP

OS
UP

7
0
0
x
5
0
0

 E
X

H
A

U
S

T

DT
L/L

1
3

0
0
x
6
0
0
 F

A
I

4
5
0
x
2
5
0
 D

E

4
0
0
x
3
0
0
 D

E

OS
DN

OS
DN

1
0
0
0
x6

0
0
 S

D

6
0
0
x5

00
 E

D

DT
L/L

300mmø
E/M ED

6
0

0
x
6
0
0
 F

A
I

6
0

0
x
6
0
0
 F

A
I

400x300mm DE
DT L/L

CSFDCSFD

CSFD CSFD

CSFD

ATT

ATT

EEF
05

E22

E23

E24

E27

E25

E26

E28

E29

E31 E32

E33

E30

F01

F02

F03

G00

G01

G02
G03

G04
G05

G06

G07

H18H17H16H15H14H13H12H11

AHU
02-19

AHU
02-20

AHU
02-17

AHU
02-18

AHU
02-15

AHU
02-16

AHU
02-26

AHU
02-27

AHU
02-24

AHU
02-25

500x400 ED

800x800 ED

900x900 SD

8
0
0
x
8
0
0
 E

D
9
0
0
x
9
0
0
 S

D

(AHU 02-15)
700x700mm SD TRANSFORMS TO
1000x400mm DTB
600x400mm ED RFB TRANSFORMS TO
500x500mm ED
FD`s AT LEVEL 02
SLAB

(AHU 02-16)
700x700mm SD TRANSFORMS TO
1000x400mm DTB
600x400mm ED RFB TRANSFORMS TO
500x500mm ED
FD`s AT LEVEL 02
SLAB

400x300mm DE RFB
TO H/L
CSFD AT LEVEL 02 SLAB

OS
DN

(AHU 02-27)
800x800mm SD RT H/L
800x800mm ED DT L/L

(AHU 02-17)
500x500mm ED RFB
600x600mm SD DTB
TO TRANSFORM TO
1000x400mm SD
FD`s AT LEVEL 02
SLAB

(AHU 02-18)
500x400mm ED RFB
600x600mm SD DTB
FD`s AT LEVEL 02 SLAB

600x600 SD

(AHU 02-19)
600x400mm ED RFB
1000x400mm SD DTB
CSFD AT LEVEL 02 SLAB

RT
H/L

RT
H/L

DT
L/L

600x400 ED

1000x400 SD

(AHU 02-25)
900x900mm SD RT H/L

(AHU 02-20)
800x800mm ED RFB
900x900mmSD DTB
FD AT LEVEL 02 SLAB

(AHU 02-26)
900x900mm SD RT H/L

500x500 ED

500x500 ED

700x700 SD700x700 SD

DT
L/L

RT
H/L

OS
UP

500x500 ED

500x500 E
D

600x600 S
D

600x600 SD

DT
L/L

RT
H/L

DT
L/L

6
0
0
x
5
0
0
 E

D

RT
H/L

OS
UP

DT
L/L

9
0
0
x
9
0
0
 E

D

800x400 ED

OS
DN

8
0
0
x
4
0
0
 E

D

900x400 SD

800x400 SD

OS
UP

600x600mm FAI RT H/L

600x600mm EX DF H/L

1100x1000mm FAI RT H/L

1000x900mm EX DF H/L

600x600mm FAI RT H/L

600x600mm EX DF H/L

600x600mm FAI RT H/L

600x600mm EX DF H/L

600x600mm FAI RT H/L

600x600mm EX DF H/L

600x600mm FAI RT H/L
600x600mm EX DF H/L

800x800mm FAI RT H/L

700x500mm EX DF H/L

800x800mm FAI RT H/L

800x500mm EX DF H/L

1300x800mm FAI RT H/L

1
3

0
0
x
6
0
0
 F

A
I

1300x600mm FAI RT H/L

RT
H/L

300mmø E/M ED RFB

VCD

VCD

VCD VCD

CSFD CSFD

CSFD

E22

E23

E24

E27

E25

E26

E28

E29

E31 E32

E33

E30

F01

F02

F03

G00

G01

G02
G03

G05

G06

G07

H18H17H16H15H14H13H12H11

AHU
02-18

AHU
02-17

AHU
02-20

AHU
02-19

AHU
02-16

AHU
02-15

AHU
02-25

AHU
02-24

AHU
02-26AHU

02-27

CS/IV

50mmø CHW F&R
DTB

100mmø CHW F&R

50mmø CHW F&R
DTB

CS/IV

CS/IV

CS/IV

CS/IV

CS/IV

65mmø CHW F&R
DTB

CS/IV
50mmø CHW F&R
DTB

100mmø CHW F&R

CS/IV

CS/IV CS/IV

65mmø CHW F&R

50mmø CHW F&R
DTB

50mmø CHW F&R
DTB

50mmø CHW F&R
DTB

CS/IV

CS/IV

50mmø CHW F&R
DTB

65mmø CHW F&R
DTB

50mmø CHW F&R

50mmø HTG F&R

100mmø HTG F&R

40mmø HTG F&R
DTB

40mmø HTG F&R
DTB

50mmø HTG F&R

32mmø HTG F&R
DTB

32mmø HTG F&R
DTB

90mmø HTG F&R

CS/IV

CS/IV

32mmø HTG F&R
DTB

32mmø HTG F&R
DTB

40mmø HTG F&R
DTB

40mmø HTG F&R
DTB

90mmø HTG F&R

65mmø HTG F&R

40mmø HTG F&R

32mmø HTG F&R
DTB

25mmø HTG F&R
DTB

50mmø HTG F&R 25mmø HTG F&R
DTB

32mmø HTG F&R
DTB

40mmø HTG F&R

32mmø HTG F&R
DTB25mmø HTG F&R

DTB

65mmø HTG F&R

40mmø HTG F&R

32mmø HTG F&R
DTB

25mmø HTG F&R
DTB

65mmø HTG F&R

65mmø HTG F&R

CS/IV

CS/IV

40mmø HTG F&R
DTB

CS/IV

40mmø HTG F&R
DTB
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Notes

Re-provision of RHSC
and DCN at Little
France

Check all dimensions on site.  Do not scale from this drawing.
Report any discrepancies and omissions to drawing originator.
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ZONE 3 - LEVEL 02
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SHEET 4
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LEVEL 02 PLANTROOM - HIGH LEVEL VENTILATION
 1 : 100

LEVEL 02 PLANTROOM - LOW LEVEL VENTILATION

 1 : 100

LEVEL 02 PLANTROOM - HEATING & CHILLED WATER PIPEWORK LAYOUT
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D03

D04

G11

H08

H05

H07

H09
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G13

E09

E06

J001

G14

A01
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D041

A00

B27B05B03B00

P06

E082

G15

B01 B26
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E10

E14

E12
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E13

E15

G00

H10

E16

E17

E18

B97Y

E21

C97Y

C97Y1

D97Y

D97Y1

G03

P03

P04

H03

B04

E07

B02

E19
E20

P02

P01P00

B97Y1

B97Y3

F02

F03

F01

F00F001
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EXTRACT DUCTWORK
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VCD
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MOTOR CONTROL DAMPERMD -

RISE TO ABOVE

RISE TO HIGH LEVEL

DROP TO LOW LEVEL

DROP TO BELOW

DROP FROM ABOVE

ATTENUATOR

OFFSET (UP OR DOWN)

RISE FROM BELOW

LEGEND

COMBINED SMOKE & FIRE DAMPERCSFD -

DIRTY EXTRACT GRILLEDEG -

EXHAUSTEX -

CTA - CROSS TALK ATTENUATOR

FIRE DAMPERFD -

AIR PRESSURE STABILISERAPS -

DIRTY EXTRACT FANDEF -

AIR HANDLING UNITAHU -

ISO DE DIRTY ISOLATION EXTRACT-

HB HEATING BATTERY-

CVD CONSTANT VOLUME DAMPER-

DTG DOOR TRANSFER GRILLE

-

FIRE RATED DUCTWORK-

INTUMESCENT FIRE COLLARFC -

DOOR TRANSFER GRILLEDTG -

-

CVB CONSTANT VOLUME BOX

SPECTACLE PLATESP -

GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL ALSO
BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE
FIRE RATED TO ENSURE CONTINUOUS  OPERATION DURING
FIRE ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION
SUITE SHALL BE FITTED WITH A COMBINED SMOKE AND
FIRE DAMPER AT ENTRY TO THE LOBBY TO BE UTILIZED
FOR SHUTTING THE ROOM DOWN FOR CLEANING AND
MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS
SHALL BE MANUFACTURED FROM UNPLASTICISED
POLYVINYL CHLORIDE (uPVC) COMPLYING WITH HVCA
DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH
WALLS & SLABS ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A -
DESIGN AND VALIDATION.
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ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO
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ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.
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GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL ALSO
BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE
FIRE RATED TO ENSURE CONTINUOUS  OPERATION DURING
FIRE ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION
SUITE SHALL BE FITTED WITH A COMBINED SMOKE AND
FIRE DAMPER AT ENTRY TO THE LOBBY TO BE UTILIZED
FOR SHUTTING THE ROOM DOWN FOR CLEANING AND
MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS
SHALL BE MANUFACTURED FROM UNPLASTICISED
POLYVINYL CHLORIDE (uPVC) COMPLYING WITH HVCA
DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH
WALLS & SLABS ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A -
DESIGN AND VALIDATION.
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GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL
ALSO BE PROVIDED WITH A COMBINED SMOKE & FIRE
DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.
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NOTES
ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN LENGTH IN
ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE FIRE RATED
TO ENSURE CONTINUOUS  OPERATION DURING FIRE ALARM
ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION SUITE
SHALL BE FITTED WITH A COMBINED SMOKE AND FIRE DAMPER AT
ENTRY TO THE LOBBY TO BE UTILIZED FOR SHUTTING THE ROOM
DOWN FOR CLEANING AND MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS SHALL
BE MANUFACTURED FROM UNPLASTICISED POLYVINYL CHLORIDE
(uPVC) COMPLYING WITH HVCA DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH WALLS &
SLABS ETC. IN LINE WITH THE ARCHITECTS CURRENT FIRE
STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE 3000mm
ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN 14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND WILL BE
INSTALLED IN ACCORDANCE WITH SHTM 03-01 `VENTILATION IN
HEALTHCARE PREMISES`, PART A - DESIGN AND VALIDATION.
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SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL ALSO
BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
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LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE
FIRE RATED TO ENSURE CONTINUOUS  OPERATION DURING
FIRE ALARM ACTIVATION.
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SUITE SHALL BE FITTED WITH A COMBINED SMOKE AND
FIRE DAMPER AT ENTRY TO THE LOBBY TO BE UTILIZED
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MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS
SHALL BE MANUFACTURED FROM UNPLASTICISED
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ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
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WALLS & SLABS ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A -
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LTHW HEATER BATTERY
(SIZES MAY DIFFER DEPENDING ON
FINAL MANUFACTURER SELECTION).

HATCHING INDICATES
DUCTWORK TO BE FIRE RATED

FIRE RATED DUCTWORK EXTENDS 300mm
INTO ISOLATION LOBBY.

TOP ENTRY SUPPLY
GRILLE/ HEPA FILTER
UNIT.

CEILING MOUNTED
MAINTENANCE
ACCESS HATCH

FIRE RATED SUPPLY DUCT
(REFER TO LAYOUT DRAWING FOR DUCTWORK SIZE)

DUCTWORK TRANSFORMS ONTO
HEATER BATTERY.HB

CVB
SEALABLE  DOP
INJECTION TEST POINT
FOR HEPA FILTER.

MECHANICALLY SELF POWERED
CONSTANT VOLUME BOX

SPECTACLE PLATE TO BE UTILISED FOR ISOLATION/
SHUTTING THE SUPPLY DUCTWORK TO THE ROOM
FOR CLEANING AND MAINTENANCE.

LOBBY

AIR PRESSURE
STABILISER

APS

SP

NO VENTILATION. VENTILATION ADDED TO ROOMS NOTED.1.

RESPONSECOMMENTITEM

2. DIFFUSERS NOT SHOWN. DETAIL DIFFUSER TYPE. DIFFUSERS ADDED. REFER TO SCHEDULES FOR DIFFUSER

DETAILS.

3. EXTRACT DUCT NOT FIRE RATED ON

WW-Z4-01-PL-524-002.

FIRE RATING REMOVED.

* COMMENTS BASED ON WW-Z4-01-PL-524-002 Rev F - STATUS A.

4. NO COMMENT. NO ACTION.
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Riser Plant

1-T2-017:V

Spare

1-T2-021

Mini Kitchen

1-G3-008

Touchdown Base

1-L1-055

Switch Cup

1-L1-107

Disposal Hold

1-B1-061

Equipment Service Room

1-B1-007

Hoist Bay

1-L1-078

PH Mea

1-L1-108

Touchdown Base

1-L1-109

Touchdown Base

1-L1-089

Touchdown Base

1-L1-008

Riser

1-T2-011: V3

Riser

1-T2-010: E3

Recovery (8 bays)

1-P1-109

Lobby

1-L1-104

Clean Utility

1-L1-047

Single Bedroom 1 (Adult)

1-L1-093

Changing Cubicle

1-P1-127

Admissions Lounge

1-P1-128

Consulting, Examination & Changing Room

1-P1-118

Switch Cup

1-L1-106

Staff Room

1-L1-052

Storage Equipment

1-L1-086B

Scrub-up 5 (RHSC)

1-P1-148

Corridor

1-L1-105

Operating Theatre 5 (RHSC)

1-P1-140

Riser

1-T2-007: M2

Riser

1-T2-012

Shower Room:en-suite Bedroom 1

1-L1-094

Single Bedroom 2 (Adult)

1-L1-091

Shower Room:en-suite Bedroom 3

1-L1-087

Single Bedroom 3 (Adult)

1-L1-088

Dirty Utility

1-L1-033

Single Bedroom 6 (Adult)

1-L1-066

Treatment

1-L1-103

Lift 14

1-BD-005

Lift 13

1-BD-004

Corridor

1-B1-001

4 Bedroom(Adult)

1-L1-097

Shower Room:en-suite Bedroom 7

1-L1-099

4 Bedroom(Adult)

1-L1-100

Shower Room:en-suite Bedroom 6

1-L1-067

Shower Room:en-suite Bedroom 5

1-L1-069

Shower Room:en-suite Bedroom 7

1-L1-101

Consulting/Examination Room

1-L1-031

Consulting/Examination Room

1-L1-030

Consulting/Examination Room

1-L1-029

IPS Room

1-P1-117

Reception, administration office & communication base:
4 staff

1-P1-119

Corridor

1-P1-126

Seminar Room

1-B1-060

Corridor

1-L1-001

Riser

1-T2-016: M3

STAIR 03

1-Z1-003

Single Bedroom 1 (Adult)

1-L1-002

Single Bedroom 2 (Adult)

1-L1-006

Single Bedroom 3 (Adult)

1-L1-010

Single Bedroom 4 (Adult)

1-L1-015

Touchdown Base

1-L1-036

WC-Wheelchair accessible (Visitors)

1-L1-014

WC-Wheelchair accessible (Visitors)

1-L1-026

Mobile X-Ray Bay

1-L1-085

Receiving/Resuscitation Area

1-L1-005

Disposal Hold

1-L1-004

Waiting / Vend, relatives

1-L1-012

Patient Waiting Area

1-L1-027

Single Bedroom 5 (Adult)

1-L1-017

En-suite Shower / WC / WHB Bedroom 5

1-L1-018

Single Bedroom 6 (Adult)

1-L1-021

Consulting/Examination Room

1-L1-032

Single Bedroom 7 (Adult)

1-L1-024

En-suite Shower / WC / WHB Bedroom 7

1-L1-025

En-suite Shower / WC / WHB Bedroom 8

1-L1-035

Single Bedroom 8 (Adult)

1-L1-034

Single Bedroom 10 (Adult)
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En-suite Shower / WC / WHB Bedroom 10
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En-suite Shower / WC / WHB Bedroom 9
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Teaching Room
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Multi-Disciplinary Office

1-L1-053

Dirty Utility
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Relatives Overnight Stay Room

1-L1-082

Shower Room:en-suite Bedroom 4
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Single Bedroom 4 (Adult)
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Staff Base

1-L1-075

WC - Staff
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WC - Staff

1-L1-072

Storage Equipment

1-L1-086A

Staff Base
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WC - Wheelchair accessible

1-L1-080

WC - Staff

1-L1-079

Multi-Disciplinary Office / Reception

1-L1-028

Single Bedroom 9 (Adult)

1-L1-038

Storage Consumables
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IT Node Room

1-T1-002

Corridor

1-G3-001
Inter/Relatives Quiet Room

1-L1-070

En-suite wheelchair-accessible WC, Shower & wash

1-L1-077

Staff Room

1-B1-003

Interview/Relatives Quiet Room

1-L1-037

En-suite Shower / WC / WHB Bedroom 1

1-L1-003

En-suite Shower / WC / WHB Bedroom 2

1-L1-007

En-suite Shower / WC / WHB Bedroom 3

1-L1-011

En-suite Shower / WC / WHB Bedroom 4

1-L1-016

En-suite Shower / WC / WHB Bedroom 6

1-L1-022

Disposal Hold
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En-suite Shower / WC / WHB Bedroom 2

1-G3-005

En-suite Shower / WC / WHB Bedroom 3

1-G3-007
On-Call Bedroom 2

1-G3-004

DSR

1-G3-009
En-suite Shower / WC / WHB Bedroom 1

1-G3-003

On-Call Bedroom 1

1-G3-002

Riser

1-T2-008: V5

Interview, Counselling & Quiet Room

1-P1-121

Corridor
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Corridor

1-COR-009

Corridor

1-COR-011

Corridor

1-COR-012

Ward Management Office (2 person)

1-L1-046

Resuscitation Trolley Bay

1-L1-074

Linen Bay (1 trolley)

1-L1-071

DSR

1-L1-095

Storage Stationery

1-L1-090

Shower Room:en-suite Bedroom 2

1-L1-092

Courtyard Terrace

1-CT-011

Green Roof

1-CT-010

On-Call Bedroom 3

1-G3-006

Ward Kitchen

1-L1-054

Riser

1-T2-014: V6

Linen Bay (1 trolley)

1-L1-019
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DIRTY EXTRACT

SUPPLY DUCT

EXTRACT DUCT

KITCHEN EXTRACT DUCT

FRESH AIR INTAKE

EXTRACT GRILLE

VOLUME CONTROL DAMPER

SUPPLY GRILLE

ED

KED

DFA

FAI

SD

DE

VCD

EG

SG

-

-

-

-

--

-

-

-

-

-

OS -

MOTOR CONTROL DAMPERMD -

RISE TO ABOVE

RISE TO HIGH LEVEL

DROP TO LOW LEVEL

DROP TO BELOW

DROP FROM ABOVE

ATTENUATOR

OFFSET (UP OR DOWN)

RISE FROM BELOW

LEGEND

COMBINED SMOKE & FIRE DAMPERCSFD -

DIRTY EXTRACT GRILLEDEG -

EXHAUSTEX -

CTA - CROSS TALK ATTENUATOR

FIRE DAMPERFD -

AIR PRESSURE STABILISERAPS -

DIRTY EXTRACT FANDEF -

AIR HANDLING UNITAHU -

ISO DE DIRTY ISOLATION EXTRACT-

HB HEATING BATTERY-

CVD CONSTANT VOLUME DAMPER-

DTG DOOR TRANSFER GRILLE

-

FIRE RATED DUCTWORK-

INTUMESCENT FIRE COLLARFC -

DOOR TRANSFER GRILLEDTG -

-

CVB CONSTANT VOLUME BOX

SPECTACLE PLATESP -

GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL ALSO
BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE
FIRE RATED TO ENSURE CONTINUOUS  OPERATION DURING
FIRE ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION
SUITE SHALL BE FITTED WITH A COMBINED SMOKE AND
FIRE DAMPER AT ENTRY TO THE LOBBY TO BE UTILIZED
FOR SHUTTING THE ROOM DOWN FOR CLEANING AND
MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS
SHALL BE MANUFACTURED FROM UNPLASTICISED
POLYVINYL CHLORIDE (uPVC) COMPLYING WITH HVCA
DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH
WALLS & SLABS ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A -
DESIGN AND VALIDATION.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

NOTES

TYPICAL DETAIL 1
FLEXIBLE CONNECTION TO GRILLE PLENUM BOX

NTS

NB:-
DIFFUSERS TO BE
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EXTRACT DUCTWORK
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DIRTY EXTRACT GRILLEDEG -

EXHAUSTEX -

CTA - CROSS TALK ATTENUATOR

FIRE DAMPERFD -

AIR PRESSURE STABILISERAPS -

DIRTY EXTRACT FANDEF -

AIR HANDLING UNITAHU -

ISO DE DIRTY ISOLATION EXTRACT-

HB HEATING BATTERY-

CVD CONSTANT VOLUME DAMPER-

DTG DOOR TRANSFER GRILLE

-

FIRE RATED DUCTWORK-

INTUMESCENT FIRE COLLARFC -

DOOR TRANSFER GRILLEDTG -

-

CVB CONSTANT VOLUME BOX

SPECTACLE PLATESP -

GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL ALSO
BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE
FIRE RATED TO ENSURE CONTINUOUS  OPERATION DURING
FIRE ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION
SUITE SHALL BE FITTED WITH A COMBINED SMOKE AND
FIRE DAMPER AT ENTRY TO THE LOBBY TO BE UTILIZED
FOR SHUTTING THE ROOM DOWN FOR CLEANING AND
MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS
SHALL BE MANUFACTURED FROM UNPLASTICISED
POLYVINYL CHLORIDE (uPVC) COMPLYING WITH HVCA
DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH
WALLS & SLABS ETC. IN LINE WITH THE ARCHITECTS
CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A -
DESIGN AND VALIDATION.
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SHOWN. ALL DUCTWORK PENETRATIONS PASSING
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BE PROVIDED WITH A COMBINED SMOKE & FIRE DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.
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ACCORDANCE WITH THE SPECIFICATION.
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EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.
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THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND
WILL BE INSTALLED IN ACCORDANCE WITH SHTM 03-01
`VENTILATION IN HEALTHCARE PREMISES`, PART A -
DESIGN AND VALIDATION.
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RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED AND
WILL BE INSTALLED. TAKING COGNISANCE OF THE EFFICIENCY
REQUIREMENTS OF SECTION 6 OF THE TECHNICAL
STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN LENGTH IN
ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE
RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE FIRE
RATED TO ENSURE CONTINUOUS  OPERATION DURING FIRE
ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION SUITE
SHALL BE FITTED WITH A SPRING-CLOSED GAS TIGHT DAMPER
AT ENTRY TO THE LOBBY IN ACCORDANCE WITH SHPN O4-
SUPPLEMENT 1.

DUCTWORK AND COMPONENTS SHALL BE MANUFACTURED
FROM UNPLASTICISED POLYVINYL CHLORIDE (uPVC)
COMPLYING WITH HVCA DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH WALLS
& SLABS ETC. IN LINE WITH THE ARCHITECTS CURRENT FIRE
STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE
3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN
14175.
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LEVEL (SIZE TO BE CONFIRMED
BY SPECIALIST).
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GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED
AS SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL
ALSO BE PROVIDED WITH A COMBINED SMOKE & FIRE
DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO
BS OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN
DESIGNED AND WILL BE INSTALLED. TAKING
COGNISANCE OF THE EFFICIENCY REQUIREMENTS OF
SECTION 6 OF THE TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH
ANTI VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN
LENGTH IN ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE
FIRE RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO
BE FIRE RATED TO ENSURE CONTINUOUS  OPERATION
DURING FIRE ALARM ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH
ISOLATION SUITE SHALL BE FITTED WITH A COMBINED
SMOKE AND FIRE DAMPER AT ENTRY TO THE LOBBY
TO BE UTILIZED FOR SHUTTING THE ROOM DOWN FOR
CLEANING AND MAINTENANCE.

DUCTWORK AND COMPONENTS SHALL BE
MANUFACTURED FROM UNPLASTICISED POLYVINYL
CHLORIDE (uPVC) COMPLYING WITH HVCA DOCUMENT
DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED
VIA INTUMESCENT COLLARS AS REQUIRED, THROUGH
BOTH WALLS & SLABS ETC. IN LINE WITH THE
ARCHITECTS CURRENT FIRE STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL
BE 3000mm ABOVE ROOF LEVEL IN ACCORDANCE WITH
BS EN 14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED
AND WILL BE INSTALLED IN ACCORDANCE WITH SHTM
03-01 `VENTILATION IN HEALTHCARE PREMISES`, PART
A - DESIGN AND VALIDATION.
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TYPICAL DETAIL 1
FLEXIBLE CONNECTION TO GRILLE PLENUM BOX
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NB:-
DIFFUSERS TO BE
FLUSH WITH CEILING

DUCTWORK

FLEXIBLE DUCTWORK SECURED
WITH WORM DRIVE CLIPS

PLENUM SPIGOT

PLENUM BOX

VOLUME CONTROL
DAMPER

TYPICAL DETAIL 2
ISOLATION ROOM POSITIVE PRESSURE

BED ACCESS LOBBY VENTILAION
LAYOUT

NTS

GENERAL DUCTWORK INSTALLATION TO COMPLY WITH
DW144.

KITCHEN DUCTWORK INSTALLATION TO COMPLY WITH
DW172.

COMBINED SMOKE & FIRE DAMPERS TO BE LOCATED AS
SHOWN. ALL DUCTWORK PENETRATIONS PASSING
THROUGH FLOOR LEVEL STRUCTURAL SLABS SHALL
ALSO BE PROVIDED WITH A COMBINED SMOKE & FIRE
DAMPER.

ALL NEW GRILLES TO BE INSTALLED COMPLETE WITH
PLENUM BOX WITH SIDE ENTRY SPIGOT.

ALL GRILLES TO BE POLYESTER POWDER COATED TO BS
OR RAL COLOUR APPROVED BY ARCHITECT.

ALL DIMENSIONS SHOWN ARE IN MILLIMETRES.

ALL WORKS & COMMISSIONING TO BE CARRIED OUT IN
ACCORDANCE WITH THE SPECIFICATION.

PROPOSED VENTILATION WORKS HAVE BEEN DESIGNED
AND WILL BE INSTALLED. TAKING COGNISANCE OF THE
EFFICIENCY REQUIREMENTS OF SECTION 6 OF THE
TECHNICAL STANDARDS.

ALL FINAL CONNECTIONS TO GRILLES TO BE FLEXIBLE
CONNECTION.

1.

2.

3.

4.

5.

6.

7.

8.

9.

NOTES
ALL DUCT MOUNTED FANS MUST BE INSTALLED WITH ANTI
VIBRATION MOUNTS.

FLEXIBLE DUCTING SHALL NOT EXCEED 1 METRE IN LENGTH IN
ACCORDANCE SHTM 03-01.

ISOLATION ROOM DIRTY EXTRACT DUCTWORK TO BE FIRE RATED.

SUPPLY DUCTWORK SERVING ISOLATION ROOMS TO BE FIRE RATED
TO ENSURE CONTINUOUS  OPERATION DURING FIRE ALARM
ACTIVATION.

SUPPLY DUCTWORK BRANCH SERVING EACH ISOLATION SUITE
SHALL BE FITTED WITH A COMBINED SMOKE AND FIRE DAMPER AT
ENTRY TO THE LOBBY TO BE UTILIZED FOR SHUTTING THE ROOM
DOWN FOR CLEANING AND MAINTENANCE.

FUME CUPBOARD EXTRACT DUCTWORK AND COMPONENTS SHALL
BE MANUFACTURED FROM UNPLASTICISED POLYVINYL CHLORIDE
(uPVC) COMPLYING WITH HVCA DOCUMENT DW154.

ALL FUME CUPBOARDS TO BE SUPPLIED BY OTHERS.

ALL PENETRATIONS TO BE SUITABLY FIRE STOPPED VIA
INTUMESCENT COLLARS AS REQUIRED, THROUGH BOTH WALLS &
SLABS ETC. IN LINE WITH THE ARCHITECTS CURRENT FIRE
STRATEGY.

FUME CUPBOARD DISCHARGE TO ATMOSPHERE SHALL BE 3000mm
ABOVE ROOF LEVEL IN ACCORDANCE WITH BS EN 14175.

THE DUCTWORK INSTALLATION HAS BEEN DESIGNED AND WILL BE
INSTALLED IN ACCORDANCE WITH SHTM 03-01 `VENTILATION IN
HEALTHCARE PREMISES`, PART A - DESIGN AND VALIDATION.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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ZONE Z4 - LEVEL 00
VENTILATION DISTRIBUTION
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CONSTRUCTION

JULY. 2015

1 16/07
2015

T1 RDD ISSUE DM /
SJ

JS/
BR

A 07/10
2015

ISSUED AT REVISION A DM/
SJ

WT/
BR

B 21/10
2015

ISSUED AT REVISION B DM/
SJ

WT/
BR

C 15/01
2015

CAMHS DEPARTMENT UPDATED TO
REFELECT NEW ARCHITECTS LAYOUT

DM/
SJ

JS/
BR

D 18/01
2016

ISSUED FOR BUILDING WARRANT DM/
SJ

JS/
BR

E 04/03
2016

ISSUED AT REVISION E AW/
SJ

JS/
BR

F 23/06
2016

VENTILATION DUCTWORK REVISED WITH
ALTERNATIVE ISOLATION ROOM
VENTILATION SCHEME.
INDIVIDUAL SUPPLY BRANCH TAKEN TO
ISOLATION SUITE.
COOLING BATTERIES ADDED.
BOARD COMMENTS ADDRESSED.
BED LIFT LOBBY VENTILATION OMITTED -
REFER TO DRAWING WW-SZ-SL-PL-524-001
FOR DETAILS.

DM/
AW

JS/
BR

G 08/08
2016

MRI ROOM. EMERGENCY EXTRACT DUCTS
ADDED. HEATER BATTERY REFRENCES
ADDED. BOARD COMMENTS ADDRESSED.

AM/
AW

LM/
BR

H 19/08
2016

DRAWING UPDATED IN LINE WITH
CURRENT FIRE STRATERGY DRAWING.
CSFD'S & FD'S ADDED.

DM/
SJ

JS/
BR

I 18/11
2016

DRAWING UPDATED INLINE WITH
CURRENT FIRE STRATEGY. ISOLATION
LOBBY UPDATED & DEPT J2 VENT
UPDATED. CAMHS OPEN SPACE
VENTILATION UPDATED TO SUIT
PROPOSED VAULTED CEILING (ATD17.1)

DM/
AW

JS/
BR

J 18/10
2017

MRI DUCTWORK REROUTED VIA THE MAIN
HOSPITAL STREET/CORRIDOR INLINE
WITH CLIENT REQUIREMENTS. CSFD`s
REMOVED ON TRANSFORMER ROOM
SUPPLY AND EXTRACT DUCTWORK.
DUCTWORK CHANGED TO FIRE RATED
FOR FINAL RUN TO EXTERNAL LOUVRES.

AW/
SJ

BR/
JS

K 01/05
2018

GENERAL EXTRACT VENT INTRODUCED
INTO ROOMS G-A2-054 & G-A2-046 TO
ACHIEVE A ROOM BALANCE.

DM/
SJ

BR/
MM
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LEVEL 00 PLAN

FOR CONTINUATION
REFER TO ZONE Z2
SEE DRAWING NO.
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FOR CONTINUATION
REFER TO ZONE Z3

SHEET 1 OF 2
SEE DRAWING NO.
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FOR CONTINUATION
REFER TO ZONE Z4

SHEET 2 OF 2
SEE DRAWING NO.

WW-Z4-00-PL-524-002

REFER TO DRAWING WW-Z3-SL-DT-630-001
FOR CONTINUATION OF SERVICES AND RISER DETAILS.

FOR CONTINUATION
REFER TO ZONE Z3

SHEET 1 OF 2
SEE DRAWING NO.
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Updated to suit 

accommodation schedule 

issued 03/08/2016 Rev 4 • 

General mechanical 

services updated in line 

with current drawings. 

lighting updated as per 

table 1 and table 2. 

WW-XX·XX-OC-XXX-001 

Rev 07 

19th September 2016 

Royal Hospital for Sick Children and Department for 
Clinical Neurosciences - Edinburgh 

RHSC / DCN RDS Environmental Matrix 

Dept Code Index 

- Cover 
~ Guidance Notes 
- Room Function Reference Sheet 
~ Occupancy & Eauioment Load Allowances 

A1 -A4 Front Door - A&E / Assessment Ward 
81 Critical Care / HDU / Neonatal Suraery 

C1- C5 RHSC In Patient Pathway/ Ward Care 
D1 - D10 RHSC Ambulatory Care 

E1 Pod 
F1 Child and Adolescent Mental Health 

G2-G3 Clinical Support 
H1 - H3 Academic 

11 - 12 Facilities / Infrastructure Support Services 
J1 - J2 Patient / Familv Suooort 
K1 - K2 Family Facilities 
L1 - L2 DCN In Patient Pathway / Ward Care 
M1-M4 DCN Suooort Space 

N1 DCN Out Patient Departments 
P1 Combined Theatres 
01 Combined Radioloav 

R1 - R2 Office / Admin Suooort Services 
S1 - S7 Combined Facilities/ Infrastructure Support Services 

T1 Plant 
U1 Shelled Space 
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Rev 7. The following table indicates Board Comments, initial response together with the Environmental Matrix to reflect the following Board comments. 

L1 Updated to suit accommodation schedule issued 03/08/2016 Rev 04' Crl!CfJt./1 l<OIIJ A~~l'fS ~ /AJ C'~vc,~p IIIV 7[../{" Wl/.?RIX. 
2 General mechanical services updated in line with current drawings. ~U S'rtzlltt'es s:'µ/f~t U IIPP"J'iCO 7t::> ee,-c~cr Bf2e.. 
3 Lighting updated as per table 1 and table 2. 41 ,ill. i,C VP{)IJ'i { D To et:Ft. lC,T f!:c(2~, 

Table 1 Amendments 
Room Function Matrix LG2 Comment Resolution 

1 Body Viewing room 300 50/100 Higher than LG2 Reduce output via KNX com missioning 

2 Cellular/Ward Offices 400 300 Higher than LG2 Reduce output via KNX commissioning 

3 Shower 200 100-150 Higher than LG2 Reduce output via KNX commissioning 

4 Linen Bay 200 100 Higher than LG2 Reduce output via KNX commissioning 

5 Multi-disciplinary Office 400 500 Higher than LG2 Reduce output via KNX commissioning 

6 Open plan office 400 300 Higher than LG2 Reduce output via KNX commissioning 

7 Operating Theatre 500 1000 Higher than Matrix Amend Matrix 

8 Resuscttation Bay 200 500 Higher than LG2 Amend Matrix at patient treatment bays to 500lux, general bays 
to be 200Iux (As schedule below) 

9 Workshop 300 3001500 Compliant with both. As matrix 

10 Staff Base 200/300 300 Compliant with both. As Matrix 

11 Tea making 200 100 Higher than LG2 Reduce output via KNX commissioning 

Tab.le 2 Resuscitation Trolley/Bay 

Room light level (Lux) 
3.C1.2.029 Resuscitation Trolley Bay 200 
1.D6.060 Resuscitation Bay 500 
3.D9.005 Resuscitation Trolley Bay 200 
1.l1 .0054 Resuscitation Bay 500 
1.L1 .074 Resuscitation Trolley Bay 200 
2.L2.020 Resuscitation Trolley Bay 200 
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Rev 6. The following table indicates Board Comments, initial response together with the Environmental Matrix to reflect the following Board comments 

Item Initial Response Feed back Recornciliation 

1 Update the Environmental Matrix shall by updated by Individual room numbering being applied. OK Agreed 
Project Co to reflect all the rooms and room types in 
the proposed Facili ty, this should be based on an 
updated Schedule ot Accommodation that has been 
commented on separately by the Board. This also 
needs to retlect the names and room numbers in the 
GSU table. 

2 Include the requirements contained in the Clinical We have made reference to the figure of 31 •c in the Temperature control in theatres is covered in the This statement is now incorporated within the 
Output Specification including but not limited to the Guidance Notes. 'Theatre temperatures are to be Operational Design Notes VS 14th Oct2014 for RHSC guidance notes of the matrix 
requirement that thealre temperatures are to be able able to be raised to 3 t •c tor certain operations.' Theatres 1 & 2. Operating theatres t -P1 -032 and 1-
to be raised to 31 •c tor certain operations.' P 1-044 shall operate normally as detailed in the 

Environmental Matrix. These rooms shall be provided 
with a manual control to raise the temperature to 
31 •c within a period ot 2 hours. This manual control 
function shall be logged in the BMS and the 
temperature requirements ot the Environmental 
Matrix shall not apply for the duration of the elevated 
temperature operation. THIS HOWEVER IS NOT 
NOTED ANYWHERE 

3 Measures shall be assessed, modelled and The Temp (max) column within the table has been OK Agreed 
implemented to demonstrate that the internal air updated to 25°C tor the agreed rooms 3. 1 • 3.5 above. 
temperature of the following room types to reduce the 
temperature control from 28°C to 25°C- Treatment 
Rooms, Consulting Rooms; Laboratory ; 
Physiotherapy Studio, Recovery. 

These room shall not exceed the maximum 
acceptable level of 2s•c for more than 50 hours per 
annum 

4 Detailed proposal awaited on bedroom ventilation to The single bedrooms have had their ensuite extract NOTE 26 AND VENTILATION TYPE HAVE NOT Refer to Matrix 
achieve balanced/ negative pressure relative to increased to achieve a balance within the room , lhis BEEN ALTE RED. 
corridor., has been noted wilhin the matrix. 

5 Colour rendering all stated as 80 where certain areas Amended. NEEDS TO BE CHECKED FOR ALL Refer to Matrix 
should be 90 

6 There also need to have a consistent approach e.g. The figure of 25·8 is now reflected within the matrix. OK Matrix now amended. See item 7 below. 
guidance notes and ED body view room stated as 28 
8, bereavement suite body view room stated as 25 -8. 

7 Further discussion is required on the minimum Awaiting confirmation on this one from the client, NHSL confirm following discussion with users that the Matrix amended to minimum temperature of 18°C 
temperate requirement for the Body View Room. however discussion at the meeting on the 11/1 1/14 use of a cooling blanket or cooling cot for the body is 

in place of 8°C. was that rather than take the room temperature down appropriate and therefore there is no requirement to 
to 8°C which would require specialist cooling lhey have the room at 8 degrees and 2s•c is acceptable 
woufd look at providing a cold blanket for the body 
and room temperatures would be retained as a 
normal room. 
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RHSC &DCN 
Environmental Matrix Cormlenls 
Second Batc:ti 

NHSL Reference 

2 

4A 

4B 

5 

6 

8 

9 

NHSL Comment Responff 

Technical Submittal MER-XX-SL-TS-015 appears to contradict environmental note Nole 13 has been deleted from the matrix and Mercury's lechnlcal submittal takes 
13 by way of radiant panel controls. precedent. 

1-B1-010 medical gas cytinder store, SHTM 02-01 slates internal cylinders stores 
may require mechanical ventilation, please confirm no ventilation provided. 

IPS room max/min temperatures staled as "Manufacturer Dependanr, this is not 
acceptable, lemperanrres to be slated. Room has 3ac/h mechanical extract 

therefore healing type should be Adjacent space transfer air and temperatures 
accordingly. 

Isolation cubicles and bedrooms are not shown with any extract ventilation. 

Gowning lobby, supply staled as "in line with SHPN 04' and extract staled as "To 
match total bedroom air votume•, design development review required. 

Techlllcal Submittal MER-XX-SL-TS-015 shows room 1-81-057 with a radiant 
panel which contradicts Environmental Matrix room 1-B1-057 warm air reheat 

battery. 

Where ventilation rates 10Vs per person are stated, room occupancy to be detailed 
and ventilation rates calculated. 

1-81-063 Staled as supply air 4ac/h, extract via eo-su~e. this room does not have 
en-suite facilities. 

1-81-090 has an area of Bm2 which is not stated in the matrix. PCo lo populate 
areas. 

3-C f .2-036 review ventilation type, only showing supply when 4ac/h supply and 
extract. 

Extract ventilation has been provided. Matrix updated and drawings where 
appropriate. 

The air is healed by a heater battery which is BMS controlled as per the matrix. 

These particular areas have been designed based on occupancies; occupancy 
figures and ventilation rates have been added to these areas to provide clarity. 

A review will be calTied our and any blank GIFA rates wiM be noted - Updated 
schedule of aocommodation required for this item. 

Environmental 
lhltrix Status 

Now updated. 

Now updated. 

No action req~ired 

Now updated 

Now updated 

Drawing Implication 

✓ 

" 

)( 

" 

" 

Wallace Whittle 

FCComment Post FC Comment 

✓ 

)( ✓ 

)( ✓ 

✓ 

" ✓ 

)( ✓ 

)( ✓ 

✓ 

✓ 

✓ 
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RHSC &OCN 
Environmental Mattix Comments 
Second Balch 

NHSL Reference 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

NHSL Comment 

Room 1-G3-003/00S/007 bathroom temperatures staled as 28120 with adjacent 
space transfer a~ from area with temperatures of 28 118. 

Similarly isolation bedroom 3-Cl.4-040, temperatures stated as 28 I 21 with 
adjacent space transfer air from area with temperatures of 28 I 18, ventilation 

described as "balanced". 

3-C1.7-003, 004, 005 supply and extract io suit location" not acceptable. 

G-02-006 supply and extract 'to suit location", statement "to suil location· is not 
acceptable. 

Theatre ventilation staled as "in line with SHTM 03-01", correct, this is a BCR 
requirement. However dental surgeries are not mentioned in SHTM 03-01, I would 

suggest SHPN 36 par1 2. The requ~ed ventilation to be designed and detailed. 

1-H2-021 is CU1TenUy labelled a single bedroom but tt is an isolation room, review 
ventilation. 

1-P1-003 and 005 are bedrooms, not bathrooms. 

Kllehen states ow172 dependant. actual design detail to be added. 

Complete Estates SOA areas. 

Room S..S3-002 and 005 staled in Environmental Matrix as Adjacent Space 
Transfer Air, however shown with radiant panel on drawing. 

Wal laca WhJulo 

Response 
Environmental Drawing Implication FC Comment Post FC Comment 
Matrix Status 

These bathrooms have their own radiant panel. Now updated I( I( ✓ 

The adjacent area; Lobby 3-C1.4-039 is healed via heater battery and will be at 

least 21•c . Mattix has been updated. 
Now updated " JC ✓ 

/!Jr change rates wiU be noted and the 'to suit location" will be removed. Now updated I( I( ✓ 

Air change rates wiU be noted and the "to suit location' will be removed. Now updated I( I( ✓ 

In line wi1h the SHTM 03-01 removed and air change rates added. Now updated I( I( ✓ 

This room function was RFl'd and has been designed as an isolation room (matrix 
Now updated " I( ✓ 

has been updated). 

Bathroom changed to bedroom. Now updated I( " ✓ 

Design details will be noted and ·ow172" will be removed. Now updated I( I( ✓ 

A review will be carried out and any blank GIFA rates wiU be noted. Now updated I( I( ✓ 

Matrix will be updated with radiant panel noted. Now updated I( I( ✓ 
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RHSC&OCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

NHSL Comment 

AOB code reference should be confifmed. 

Last column nol titled. What does it refer lo? 

B-S3-002 & B-S4-001 can min temp be incfeased to 187 

Disposal hold -can min temp be reduced to 16. 

During a recent PG it was made clear that due to the nature of the research being 
carried out in the Clinical Resean:h Department in rooms H2-013, 014, 016 and 

020 the temperature cannot al any time exceed 25°C. 

Further to the recent discussion regarding hepa filtration in the isolation rooms the 
matrix should have been updated to reflect this. 

G-F1 Bedrooms with 6ac/h where most bedrooms are taken as 4aclh. 

B-S4-004. no supply air. 

G-56-016, Cooling- Yes, Cooling Type - None. 

G-01--007, Cooling -No, Cooling Type - Comfort cooled fresh air. 

Response 

AOB code reference is an unnecessa,y column for the use of this matrix so the 
column will be deleted from the environmental matrix. 

This column lo the JET grouping but this column ha.s now been superseded by the 
categorisation document. Column wiU be deleted from the environmental matrix. 

Temperature w~I be allered to 18°C 

Sensor could be set to 16°C rather than 18°C but the reduction to the maximum 

temperature from 28°C to 25°C is problematic though so if required, cooling will be 

need to be added • Coofinned at meeting that 28°C is to be retained. 

Cooling has been provided in H2-014, H2-016 and H2-020. H2-013 requires 
cooling. Matrix has been updated to reflect this bu1 drawing requires updating. 

The matrix doesn\ note HEPA filter requ~ements but all isolation rooms have the 
capability of HEPA tilters being installed. 

This is a CAHMS bedroom so 6 AC/H has been utilised, reference to natural 
ventilation will be removed. 

SUppty air reference will be added. 

Comfort cooled fresh air is now noted. 

Cooling note removed. 

Wallace Whittle 

Environmental 
Drawing lmpllcaUon FCComm,nt Post FC Commtnl 

Matrix Status 

Now updated " " ✓ 

Now updated " " ✓ 

Now updated I( I( ✓ 

Now updated " I( ✓ 

✓ " ✓ 

No action required " " ✓ 

Now updated " " ✓ 

Now updated )( " ✓ 

Now updated " " ✓ 

Now updated " " ✓ 
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RHSC&OCN 
Environmental Matrix Comments 
Second Balch 

NHSL Refarenc• 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

NHSL Comment 

G-01 -161. Heating type - Adjacent space transfer air, supply at 10 Vs/p positive 
pressure. Diagnostic rooms. "To suit location" 

G-A 1-004, supply 4 ac/h extract 3 ac/h positive, different to other diagnostic 
rooms. 

Confi,m where natural ventilation, i.e. 1-81-06310651067. 

3-Cl .3-018, supply 4 ac/h exlract 3 ac/h positive , different to other offices. 

1-L 1--005 Resus area 30m2 with extract at 3 ac/h. 

G·A 1 ·028/029, Resus area with central general extract with supply at 10 ac/h 
extracl at 6 aclh. 

Coosider absence detection to all offices, meeting rooms and node rooms. 

1-03-002 Circulation Equipment Storage Bays, aU others are presence detection. 

Disposal hold, LG2 recommends 200 rux. 

JPS 1ooms no,mal lux stated as n/a. 

Response 

This room is part of corridor and shares heating and venmauon with corridor. 

We have treated this room like an office. 

Extent of ventilation clarified on S<:hedule. 

/>Jr change rates utilised afe in Une with cellular offices 

This room has been updated on the matrix. 

Venblation type for these rooms has been updated in line with design. 

The lighting control has generally been described In the malJi)r. as either presence 
or switched. If this is causing confusion the reference lo presence could be 

renamed automatic. As a a general note, automatic detection has been used in all 
suitable afeas. 

Automatic controls added. 

100 lux will be changed to 200 lux. 

200 lux will be added to the matrix. 

Environmental 
Matrbc Status 

No action required 

No action required 

Now updated 

No action required 

Now updated 

Now updated 

No action required 

Drawing Implication 

IC 

IC 

IC 

IC 

IC 

IC 

" 

)( 

Wallaco Whmto 

FC Comment Post FC Comment 

IC ✓ 

✓ 

IC ✓ 

IC ✓ 

IC ✓ 

✓ 

IC ✓ 

✓ 

" ✓ 

/( ✓ 
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RHSC &DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Rlftrtn« 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

NHSL Comment 

G-F1--028, 030, 053, 045 and 1-l1--028 are described as offices but have local !ux 
of 1000. 

Anaesthetic rooms, LG2 recommends local lux 1000 and Ra 80. 

Theatre exit bays (transfeis), LG2 recommends normal lux 300 local lux nol 
requirad and Ra 80. 

Preparation rooms and saub up, LG2 does not require local lux 10,000- 100,000, 
or Ra 90. 

Theatre utility rooms, LG2 recommends local lux 100 - 150 and does not require 
local lux 10,000 -100,000, or Ra 90. 

Recovery areas, LG2 does oot require local lux 1000 but does recommend Ra90. 

Nur.;e/touchdown bases not shown to have night lighting, confirm this achieved by 
dimming. 

Resus trolley bay 1-01-009 to be as other trolley bays, Ra 80 and presence 
detection. 

Review colour rendering, e.g. theatre suite, prep, anaesthetic, scrub utility, exit bay 
all Ra 80. Review consulll examination rooms lo have Ille higher colour rendering 

of Ra 90. All to be as CIBSE LG2. 

No absence detection or daylight control detailed includ&d from dcawings. 

R11ponH 

Local lux figures to be removed. 

Ra 80 has been noted in the envlronmental matrix and 1000 lux is for local lighting 
but 500 lux is for general; aU as noted in the environmental matrix. 

500 lux will be dtopped to 300 lux, Ra 90 will be raduced to Ra 80 and local lux wUI 
be removed. 

Ra 90 wilt be reduced to Ra 80 and local lux will be removed. 

500 lux wiU be dropped to 150 lux, RA 90 will be reduced to Ra 80 and local lux 
will be removed. 

RA 80 will be Increased to Ra 90 and local lux wiU be removed. 

All night Ughting is achieved by dimmable fittings. 

1-01--009 will be updated to reflect other trolley bays. 

RA 90 is currendy shown in theatres, preparation rooms, scrub rooms, u!Uily 
rooms and exil bay. Anaesthetic room will be changed to Ra90 from Ra80. We 
feel that the COOSUltant room are general treatment rooms so should remain as 
Ra80; where Ra90 is required, it wiU be achieved via the examinalion luminaire. 

The lighting control has generally been described in the matrix as either presence 
or switched. If this is causing confusion the reference lo presence could be 

renamed automatic. As a a general note, automatic detection has been used in an 
suilable areas. 

Wallace Whmlo 

Dlllwing lmplicatlon FC Comment Post FC Comment 

✓ 

" " ✓ 

✓ ✓ 

✓ IC ✓ 

✓ IC ✓ 

✓ ✓ 

No action required )( )( ✓ 

To be updated IC IC ✓ 

✓ IC ✓ 

No action required " " ✓ 
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RHSC&DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

50 

NHSL Comment Response 

Medical location column states ·see Guidance Notes' for every entry and not This has been superseded by the risk profile document which sets out the medical 
mentioned in those guidance notes. grouping and classification. Column has been removed. 

Wallace Wh,uto 

Environmental Drawing lmpllcaUon FC Comment Post FC Comment 
Matrix Status 

Now updated 1' 1' ✓ 
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Document highlighted 
it ems amended inline 
with NHS comments. 

26th November 2015 & 
11th February 2016 

26th November 
comments in red and the 
11th Febraury 
comments in amber 

WW-XX-XX-DC-XXX-001 
Rev OS 

Royal Hospital for Sick Children and Department for 
Clinical Neurosciences - Edinburgh 

RHSC / DCN RDS Environmental Matrix 

Dept Code Index 
~ Cover 
~ Guidance Notes 
~ Room Function Reference Sheet 
~ Occupancy & Equipment Load Allowances 

A1 -A4 Front Door - A&E / Assessment Ward 
81 Critical Care I HOU / Neonatal Surgery 

C1-C5 RHSC In Patient Pathway / Ward Care 
D1 • D1O RHSC Ambulatory Care 

E1 Pod 
F1 Child and Adolescent Mental Health 

G2-G3 Clinical SUDDOrt 
H1 • H3 Academic 

11 - 12 Facilities / Infrastructure Support Services 
J1 - J2 Patient / Family Suooort 
K1 - K2 Family Facilities 
L 1 • L2 DCN In Patient Pathway / Ward Care 
M1-M4 DCN Suooort Space 

N1 DCN Out Patient Departments 
P1 Combined Theatres 
01 Combined Radioloay 

R1 - R2 Office / Admin Suooort Services 
S1 - S7 Combined Facilities / Infrastructure Suooort Services 

T1 Plant 
U1 Shelled Space 
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The following table indicates Board Comments, initial response together with the Environmental Matrix to reflect the following Board comments 

Item Initial Response Feed back Reconciliation 

1 Update the Environmental Matrix shall by updated by Individual room numbering being applied. OK Agreed 

Project Co to reflect all the rooms and room types in 
the proposed Facility, this should be based on an 
updated Schedule of Accommodation that has been 
commented on separately by the Board. This also 
needs to reflect the names and room numbers in the 
GSUtable. 

2 Include the requirements contained In the Clinical We have made reference to the figure of 31 °C in the Temperature control In theatres is covered in the This statement is now incorporated within the 

Output Specification including but not limited to the Guidance Notes. 'Theatre temperatures are to be Operational Design Notes VS 14th Oct2014 for RHSC guidance notes of the matrix 

requirement that theatre temperatures are to be able able to be raised to 31°C for certain operations.' Theatres 1 & 2. Operating theatres 1-P1-032 and 1-
to be raised to 31 °C for certain operations.' P1 -044 shall operate normally as detailed in the 

Environmental Matrix. These rooms shall be provided 
with a manual control to raise the temperature to 
31 °C within a period of 2 hours. This manual control 
function shall be logged in the BMS and the 
temperature requirements of the Environmental 
Matrix shall not apply for the duration of the elevated 
temperature operation. THIS HOWEVER IS NOT 
NOTED ANYWHERE 

3 Measures shall be assessed, modelled and The Temp (max) column within the table has been OK Agreed 
implemented to demonstrate that the internal air updated to 25°C for the agreed rooms 3.1 - 3.5 above. 
temperature of the following room types to reduce the 
temperature control from 28°C to 25°C- Treatment 
Rooms, Consulting Rooms; Laboratory; 
Physiotherapy Studio, Recovery. 

These room shall not exceed the maximum 
acceptable level of 25°C for more than 50 hours per 
annum 

4 Detailed proposal awaited on bedroom ventilation to The single bedrooms have had their ensuite extract NOTE 26 AND VENTILATION TYPE HAVE NOT Refer to Matrix 
achieve balanced/ negative pressure relative to increased to achieve a balance within the room, this BEEN ALTERED. 

corridor., has been noted within the matrix. 

5 Colour rendering all stated as 80 where certain areas Amended. NEEDS TO BE CHECKED FOR ALL Refer to Matrix 
should be 90 

6 There also need to have a consistent approach e.g. The figure of 25-8 is now reflected within the matrix. OK Matrix now amended. See item 7 below. 
guidance notes and ED body view room stated as 28 
8, bereavement suite body view room stated as 25 -8. 

7 Further discussion is required on the minimum Awaiting confirmation on this one from the client, NHSL confirm following discussion with users that the Matrix amended to minimum temperature of 18°C 
temperate requirement for the Body View Room. however discussion at the meeting on the 11/11/14 use of a cooling blanket or cooling cot for the body is 

in place of 8°C. 
was that rather than take the room temperature down appropriate and therefore there is no requirement to 
to 8°C which would require specialist cooling they have the room at 8 degrees and 25°C is acceptable 
would look at providing a cold blanket for the body 
and room temperatures would be retained as a 
normal room. 
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t 

RHSC & DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

1 

2 

3 

4A 

48 

5 

6 

7 

8 

9 

NHSL Comment 

Technical Submittal MER-XX-SL-TS-015 appears to contradict environmental note 
13 by way of radiant panel controls. 

1-81-010 medical gas cylinder store, SHTM 02-01 states internal cylinders stores 
may require mechanical ventilation, please confirm no ventilation provided. 

IPS room max/min temperatures staled as "Manufacturer Dependant", this is not 
acceptable, temperatures to be stated. Room has 3aclh mechanical extract 

therefore heating type should be Adjacent space transfer air and temperatures 
accordingly. 

Isolation cubicles and bedrooms are not shown with any extract ventilation. 

Gowning lobby, supply stated as 'in line with SHPN 04" and extract stated as 'To 
match total bedroom air volume·, design development review required. 

Technical Submittal MER-XX-SL-TS-015 shows room 1-81-057 with a radiant 
panel which contradicts Environmental Matrix room 1-81-057 warm air reheat 

battery. 

Where ventilation rates 10l/s per person are stated, room occupancy to be detailed 
and ventilation rates calculated. 

1-B1-063 Stated as supply air 4aclh, extract via en-suite, this room does not have 
en-suite facilities. 

1-81-090 has an area of 8m2which is not stated in the matrix. PCo to populate 
areas. 

3-C1 .2-036 review ventilation type, only showing supply when 4aclh supply and 
extract. 

G) 
Wallace Wh1nlc 

Response 
Environmental Drawing Implication FC Comment Post FC Comment 
Matrix Status 

Note 13 has been deleted trom the matrix and Mercury's technical submittal takes 
Now updated. )( )( ✓ 

precedent. 

Extract ventilation has been provided. Matrix updated and drawings where 
Now updated. ✓ )( ✓ 

appropriate. 

The manufactures maximum temperature guidelines are higher than 30'C. It does 
No action required 

not appear reasonable to indicate heating to a cupboard. 
)( )( ✓ 

Pl.EASE uPOATE THE.MATRIX 

Refer to the design drawings for details. Generally, the extract is via the en-suite 
which is in line with SHPN 04. Where no ensuite is present, extract is via the No action required )( )( ✓ 

room. 
PLEASE. 0£TA!L M:00~ EXTRACT ANO uPDATE MATRIX 

Actual figures will be noted and the note referring to the SHPN will be removed. Now updated )( )( ✓ 

1 e1.01~ TO BE AS t 61 -018 

The air is heated by a heater battery which is BMS controlled as per the matrix. No action required )( )( ✓ 

These particular areas have been designed based on occupancies; occupancy 
Now updated )( )( ✓ 

figures and ventilation rates have been added to these areas to provide clarity. 

Refer to the design drawin~s for details. Generally, the extract is via the en-suite 
which is in line with SHPN 04. Where no ensuite is presenl, extract is via the No action required )( )( ✓ 

room. 
PLEA& UPDATE MATRIX 

A review will be carried out and any blank GIFA rates will be noted - Updated 
Now updated )( )( ✓ 

schedule o! accommodation required for this item. 

The matrix shows 4 air changes supply and extract. No action required )( )( ✓ 

PLEA.Sf UPOATE VE'illlAltON TYP{ 
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RHSC & DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

NHSL Comment 

Room 1-G3-003/005/007 bathroom temperatures stated as 28 / 20 with adjacent 
space transfer air from area with temperatures of 28 / 18. 

Simila~y isolation bedroom 3-C1.4-040, temperatures stated as 28 / 21 with 
adjacent space transfer air from area with temperatures of 28 / 18, ventilation 

described as "balanced'. 

3-C1 ,7-003, 004, 005 supply and extract ·to suit location' not acceptable. 

G-D2-006 supply and extract "to suit location' , statement "to suit location' is not 
acceptable. 

Theatre ventilation stated as "in line with SHTM 03-01' , correct, this is a BCR 
requirement. However dental surgeries are not mentioned in SHTM 03-01, t would 

suggest SHPN 36 part 2. The required ventilation to be designed and detailed. 

1-H2-021 is currently labelled a single bedroom but it is an isolation room, review 
ventilation. 

1-P1-003 and 005 are bedrooms, not bathrooms. 

Kitchen states DW172 dependant, actual design detail to be added. 

Complete Estates SOA areas. 

Room B-S3-002 and 005 stated in Environmental Matrix as Adjacent Space 
Transfer Air, however shown with radiant panel on drawing. 

e 
Wallace Whinlc 

Response 
Environmental 

Drawing Implication FCComment Post FC Comment 
Matrix Status 

These Jathrooms have their own radiant panel. Now updated )( )( ✓ 

The adjacent area; Lobby 3-C1 .4-039 is heated via heater battery and will be at 
least 21'C. Matrix has been updated. 

Now updated )( )( ✓ 

Air change rates wil be noted and the "to suit location" will be removed. Now updated " " ✓ 

Air change rates will be noted and the 'to suit location" will be removed. Now updated " " ✓ 

In line with the SHTM 03-01 removed and air change rates added. Now updated )( " ✓ 

This room function was RFl'd and has been designed as an isclalion room (matrix Now updated 
has been updated). " " ✓ 

Bathroom changed to bedroom. Now updated )( " ✓ 

Design details will be noted and 'DW172." will be removed. Now updated " " ✓ 

A review will be carried out and any blank GIFA rates will be noted. Now updated " " ✓ 

Matrix will be updated with radiant panel noted. Now updated " )( ✓ 
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RHSC & DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

0 
Wol ace Wt11ttlc 

NHSL Comment Response Environmental 
___M_iliix Status 

Drawing Implication FC Comment Post FC Comment 

ADB code reference should be confirmed. 

Last column not tilled. What does ii refer lo? 

B-S3-002 & B-S4-001 can min temp be increased to 18? 

Disposal hold - can min temp be reduced to 16. 

During a recent PG it was made clear that due to the nature of the research being 
carried out in the Clinical Research Department in rooms H2-013, 014, 016 and 

020 the temperature cannot at any time exceed 25°C. 

ADB code reference is an unnecessary column for the use of this matrix so the 
column will te deleted from the environmental matrix. 

This column to the IET grouping but this column has now been superseded by the 
categorisation document. Column will be deleted from the environmental matrix. 

Temperature will be altered to 18°C 

Sensor could be set to 16'C rather than 18°C but the reduction to the maximum 

temperature from 28'C to ,5°C is problematic though son required, cooling will be 

need to be added - Confirmed at meeting that 28'C is to be retained. 

Now updated 

Now updated 

Now updated 

Now updated 

Cooling has been provKled in H2-014, H2-016 and H2-020. H2-013 requires updated awaiting 
Environmental Matrix I/ 

cooling. Matrix has been updated to reflect this but drawing requires updating. (I instruction to update 
~ drawing. 

Further to the recent discussion regarding hepa filtration in the isolation rooms the I The matrix doesn't note HEPA filter requirements but all isolation rooms have the 
matri• should have been updated to reflect this. capability of HEPA filters being installed. 

r I ~)._17 
No action required 

G-F1 Bedrooms with 6aclh where most bedrooms are taken as 4aclh. 

B-S4-004, no supply air. 

G-S6-016, Cooling - Yes, Cooling Type - None. 

G-O1-007, Cooling-No, Cooling Type - Comfort cooled fresh air. 

This is a CAHMS bedroom so 6 ACIH has been utilised, reference lo natural 
ventilation will be removed. 

Supply air reference will be added. 

Comfort cooled fresh air is now noted. 

Cooling note removed. 

Now updated 

Now updated 

Now updated 

Now updated 

){ ){ ✓ 

'/( '/( ✓ 

'/( '/( ✓ 

'/( ){ ✓ 

THIS IS bcRs / LG2 Cct,1PLIANCE, NC 

✓ I 'J( I ✓ 
JNSTRU(CTION FROM l]HE BOARD REPUIRED 

'/( '/( ✓ 

'/( '/( ✓ 

'J( 'J( ✓ 

'/( 'J( ✓ 

'J( 'J( ✓ 
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RHSC& DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

NHSL Comment 

G-O1-161 , Heating type -Adjacent space transfer air, supply at 10 Vs/p positive 
pressure. Diagnostic rooms, "To suit location" 

G-A 1-004, supply 4 ac/h extract 3 ac/h positive, different to other diagnostic 
rooms. 

Confirm where natural ventilation, i.e. 1-81-063/065/067. 

3-C1 .3-018, supply 4 ac/h extract 3 aclh positive , different to other offices. 

1-L1-005 Resus area 30m2 with extract at 3 ac/h. 

G-A 1-028/029, Resus area with central general extract with supply at 10 ac/h 
extract at 6 ac/h. 

Consider absence detection to all offices, meeting rooms and node rooms. 

1-03-002 Circulation Equipment Storage Bays, all others are presence detection. 

Disposal hold, LG2 recommends 200 lux. 

IPS rooms normal lux stated as n/a. 

Response 

This room is part of corridor and shares heating and ventilation with corridor. 

We have treated this room like an office. 

Extent of ventilation clarified on schedule. 

Air change rates utilised are in line with cellular offices 

This room has been updated on the matrix. 

Ventilation type for these rooms has been updated in line with design. 

The lighting control has generally been described in the matrix as either presence 
or switched. If this is causing confusion the reference to presence could be 

renamed automatic. As a a general note, automatic detection has been used in all 
suitable areas. 

Automatic controls added. 

100 lux will be changed to 200 lux. 

200 lux will be added to the malrix. 

Pl.EASE UPDATE fHE MATRIX 
~ 

0 
Wallace Whittle 

Environmental Drawing Implication FC Comment Post FC Comment 
Matrix Status 

No action required " " ✓ 

No action required " " ✓ 

Now updated )( )( ✓ 

No action required )( " ✓ 

Now updated )( )( ✓ 

Now updated )( )( ✓ 

No action required )( )( ✓ 

' '( '( 

I>-
I'>- To be updated l )( )( ✓ 

I'>- \ 
I>-

' I>-

1>- To be updated I..< )( )( ✓ 

I, 

I , 

To be updated 
' , 

)( )( ✓ 
, 

' 
I.. ~ 
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RHSC & OCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

NHSL Comment 

G-Fl-028, 030, 053, 045 and 1-U-028 are described as offices bul have local lux 
ol 1000. 

AnaesthetK: rooms, LG2 recommends local lux 1000 and Ra 80. 

Theatre exit bays (transfers), LG2 recommends normal lux 300 local lux not 
required and Ra 80. 

Preparation rooms and scrub up, LG2 does not require local lux 10,000- 100,000, 
or Ra 90. 

Theatre utility rooms, LG2 recommends local lux 100-150 and does nol require 
locallux 10,000-100,000, or Ra 90. 

Recovery areas, LG2 does not require local lux 1000 but does recommend Ra90. 

Nursenouchdown bases not shown 10 have night lighting, confirm this achieved by 
dimming. 

Resus trolley bay 1-01-009 lo be as other trolley bays, Ra 80 and presence 
detection. 

Review colour rendering, e.g. theatre suite, prep, anaesthetic, scrub utility, exit bay 
all Ra 80. Review consulU examination rooms to have the higher colour rendering 

of Ra 90. All to be as CIBSE LG2. 

No absence detection or daylight control detailed included from drawings. 

Cr) 
W.Jllacc Whittle 

Response 
Environmental 

Drawing Implication FC Comment Post FC Comment 
Matrix Status 

Local lux figures lo be removed. To be updated K K ✓ 

PUAS£ UPDATE TH£. MAlF IX 

Ra 80 has been noted in the environmental matrix and 1000 lux is lor local lighting 
No action required K K ✓ 

bul 500 lux is for general; all as noted in the environmental matrix. 

- -
>- Environmental Matrix ) 

500 lux will be dropped to 300 lux, Ra 90 will be reduced to Ra 80 and local lux )"ill updated awaiting A 
✓ )C ✓ 

be removed. >- instruction to update A 

I drawings. >- A-,;:: 

>- Environmental Matrix A ~ >- updated awaiting -< 
Ra 90 will be reduced to Ra 80 and local lux will be removed. 

( instruction to update -< rn(s IS BC Rs / L~ COM )LIANC'E, NO 
drawings. -< 

I 

,_. Environmental Matrix 1 INSTRUCT ON FROM THI BOARD REQlU 
500 lux will be dropped to 150 lux, RA 90 will be reduced to Ra 80 and local Ii ~ updated awaiting 

:; ✓ / 
K ✓ 

will be removed. instruction to update 

t >- drawings . A) 
.... 

IRED 

>- Environmental Matrix • 

✓/ RA 80 will be increased to Ra 90 and local lux will be removed. >- updated awaiting -< )C ✓ 
,.. instruction 10 update -< 
>- drawings. 

.Jr... A A_l. 

I All night lighting is achieved by dimmable fittings. No action required K ✓ 

1-01-009 wil be updated 10 reflect other trolley bays. To be updated j K K ✓ 

r '( V -

"'~. =••"- ;, '"""" """""-- ~-·· ""3 Environmental Matrix 

J✓ rooms and exit bay. Anaesthetic room will be changed to Ra90 from Ra80. updated awaiting 
)C ✓ 

leel that the consultant room are general treatment rooms so should remain as instruction to update 
Ra80; where Ra90 is req~ired, it will be achieved via the examination luminaire. drawings. 

The lighting control has generally been described in the matrix as either presence 
'---'- ~ ' ' ' LJ or switched. If lhis is caJsing confusion the reference to presence could be 

No actkln required K K ✓ 
renamed automatic. As a a general note, automa!K: detection has been used in all 

suitable areas. 
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RHSC & DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

50 

NHSL Comment Response 

Medical localion column states ·See Guidance Notes' for every entry and not This has been superseded by the risk profile document which sets out the medical 

mentioned in those guidance notes. grouping and classification. Column has been removed. 

e 
Wi'.lllacc Whmle 

Environmental 
Drawing Implication FC Comment Post FC Comment 

Matrix Status 

Now updated )( )( ✓ 
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Updated to suit 
accommodation schedule 
issued 03/08/ 2016 Rev 4• 

General mechanical 
services updated in line 
with current drawings. 

Lighting updated as per 
table 1 and table 2. 

WW-XX·XX-DC-XXX-001 
Rev07 

19th September 2016 

Royal Hospital for Sick Children and Department for 
Clinical Neurosciences - Edinburgh 

RHSC / DCN RDS Environmental Matrix 

Dept Code lnde.x 
~ Cover 
~ Guidance Notes 
~ Room Function Reference Sheet 
~ Occuoancv & Eauioment Load Allowances 

A1 -A4 Front Door - A&E / Assessment Ward 
81 Critical Care / HOU / Neonatal Suraerv 

C1- CS RHSC In Patient Pathway/ Ward Care 
D1 - D10 RHSC Ambulatory Care 

E1 Pod 
F1 Child and Adolescent Mental Health 

G2-G3 Clinical Suooort 
H1 · H3 Academic 

11 · 12 Facilities / Infrastructure Sunnort Services 
J1 - J2 Patient/ Family Suooort 
K1 - K2 Familv Facilities 
L1 - L2 DCN In Patient Pathwav / Ward Care 
M1-M4 DCN Sunnort Scace 

N1 DCN Out Patient Deoartments 
P1 Combined Theatres 
Q1 Combined Radioloav 

R1 - R2 Office I Admin Support Services 
S1 - S7 Combined Facilities / Infrastructure Sunnort Services 

T1 Plant 
U1 Shelled Space 

Page 1 
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Rev 7. The following table indicates Board Comments, initial response together with the Environmental Matrix to reflect the following Board comments. 

1 Updatedtosuitaccommodationschedule issued03/08/2016Aev04' Cre(CJl.,1?tOIV -!2Zl"/S ~ /AJC'~l.l~P tl'V 'ii-le /../'47/?IX. 
2 General mechanical services updated in line with current drawings. ~ >f'~"tl'tS. ~IJ/l~t U uPP'9"i£P 1t, P£f'£t!"<:r Ba2.J 
3 Lighting updated as per table 1 and table 2. #,J ,1tl. f>C llf'{)lf) { 0 TO etFl ll:;T f!:c(Z~. 

Table 1 Amendments 
Room Function Matrix LG2 Comment Resolution 

1 Body Viewing room 300 50/100 Higher than LG2 Reduce output via KNX commissioning 

2 Cellular/Ward Offices 400 300 Higher than LG2 Reduce output via KNX commissioning 

3 Shower 200 100-150 Higher than LG2 Reduce output via KNX commissioning 

4 Linen Bay 200 100 Higher than LG2 Reduce output via KNX commissioning 

5 Multi-disciplinary Office 400 500 Higher than LG2 Reduce output via KNX commissioning 

6 Open plan office 400 300 Higher than LG2 Reduce output via KNX commissioning 

7 Operating Theatre 500 1000 Higher than Matrix Amend Matrix 

8 Resuscitation Bay 200 500 Higher than LG2 Amend Matrix at patient treatment bays to 500Iux, general bays 
to be 200Iux (As schedule below) 

9 Workshop 300 300/500 Compliant with both. As matrix 

10 Staff Base 200/300 300 Compliant with both. As Matrix 

11 Tea making 200 100 Higher than LG2 Reduce output via KNX commissioning 

Table 2 Resuscitation Trolley/Bay 

Room Light level (Lux) 
3.C1 .2.029 Resuscitation Trolley Bay 200 
1.06.060 Resuscitation Bay 500 
3.D9.005 Resuscitation Trolley Bay 200 
1.L1 .0054 Resuscitation Bay 500 
1.L 1.074 Resuscitation Trolley Bay 200 
2.L2.020 Resuscitation Trolley Bay 200 
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Rev 6. The following table indicates Board Comments , initial response together with the Environmental Matrix to reflect the following Board comments 

Item Initial Response Feed back Reconciliation 

1 Update the Environmental Matrix shall by updated by Individual room numbering being applied. OK Agreed 
Project Co to reflect all the rooms and room types in 
the proposed Facility, this should be based on an 
updated Schedule of Accommodation that has been 
commented on separately by the Board. This also 
needs to reflect the names and room numbers in the 
GSU table. 

2 Include the requirements contained in the Clinical We have made reference to the figure of 31 °C in the Temperature control in theatres is covered in the This statement is now incorporated within the 
Output Specification including but not limited to the Guidance Notes. 'Theatre temperatures are to be Operational Design Notes VS 14th Oct2014 for RHSC guidance notes of the matrix 
requirement that theatre temperatures are to be able able to be raised to 31 ' C for certain operations.' Theatres 1 & 2. Operating theatres 1 ·P1 ·032 and 1 • 
to be raised to 31 °C for certain operations.' P1 •044 shall operate normally as detailed in the 

Environmental Matrix. These rooms shall be provided 
with a manual control to raise the temperature to 
31 °C within a period of 2 hours. This manual control 
function shall be logged in the BMS and the 
temperature requirements of the Environmental 
Matrix shall not apply for the duration of the elevated 
temperarure operation. THIS HOWEVER IS NOT 
NOTED ANYWHERE 

3 Measures shall be assessed, modelled and The Temp (max) column within the table has been OK Agreed 
implemented to demonstrate that the internal air updated to 25°C tor the agreed rooms 3.1 · 3.5 above. 
temperature of the following room types to reduce the 
temperature control from 28°C to 25°C· Treatment 
Rooms, Consulting Rooms; Laboratory; 
Physiotherapy Studio, Recovery. 

These room shall not exceed the maximum 
acceptable level of 25°C for more than 50 hours per 
annum 

4 Delailed proposal awaited on bedroom ventilation to The single bedrooms have had !heir ensuite extract NOTE 26 AND VENTILATION TYPE HAVE NOT Refer to Matrix 
achieve balanced/ negative pressure relative to increased to achieve a balance within the room, this BEEN ALTERED. 
corridor., has been noted within the matrix. 

5 Colour rendering all stated as 80 where certain areas Amended. NEEDS TO BE CHECKED FOR ALL Refer to Matrix 
should be 90 

6 There also need to have a consislent approach e.g. The figure of 25-8 is now reflected within the matrix. OK Matrix now amended. See item 7 below. 
guidance notes and ED body view room staled as 28 
8, bereavement suite body view room stated as 25 -8. 

7 Further discussion is required on the minimum Awaiting confirmation on this one from the client, NHSL confirm following discussion with users that the Matrix amended to minimum temperature of 18°C 
temperate requirement for the Body View Room . however discussion at the meeting on the 11/ 11/1 4 use of a cooling blanket or cooling cot for the body is 

in place of 8°C. was that rather than fake the room temperature down appropriate and therefore there is no requirement to 
to 8°C which would require specialist cooling they have the room at 8 degrees and 25°C is acceptable 
wou ld look at providing a cold blanket for the body 
and room temperatures would be retained as a 
norm al room. 
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RHSC&DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

4A 

4B 

5 

6 

8 

NHSL Comment Responst 

Teclmical Submittal MER-XX-Sl-TS--015 appears to C011tradict environmental note Note 13 has been deleted from the matrix and Mercury's technical submittal takes 
13 by way ol radiant panel C011trois. precedent. 

1-B1-010 medical gas cylinder store, SHTM 02-01 states internal cylinders slllres 
may require mechanical ventilation, please C011finn no ventilation provided. 

IPS room max/min temperatures staled as 'Manufacturer Dependanr, lhis is not 
acceptable, temperatures to be staled. Room has 3ac/h mechanical extract 

therefore heating type shoold be Adjacent space transfer air and temperatures 
accordingly. 

Isolation cubicles and bedrooms are not shown with any extract ventilation. 

Gowning lobby, supply stated as 4n line with SHPN 04' and extract stated as ·To 
match total bedroom air volume', design development review required. 

Technical Submittal MER-XX-Sl-TS--015 shows room 1-B1-057 with a radiant 
panel which contradicts Environmental Matrix room 1-B1-057 warm air reheat 

battery. 

Where ventilation rates 10!/s per person are stated, room occupancy to be detailed 
and ventilation rates calculated. 

1-B1-063 Stated as supply air 4ac/h, extract via eo-suite, this room does not have 
eo-suite facilities. 

1-B 1-090 has an area of 8m2 which is not stated in the matrix. PCo to populate 
areas. 

3-C1 .2-036 review ventilation type, only showing supply when 4ac/h supply and 
extract. 

Extract ventilation has been provided. Matrix updated and drawings where 
appropriate. 

The air is heated by a heater battery v.nich is BMS oontrolled as per the matrix. 

These particular areas have been designed based on oc,;upancies; oc,;upancy 
figures and ventilation rates have been added to these areas to provide clarity. 

A review will be carried out and any blank GIFA rates will be noted - Updated 
schedule of accommodation required for this ttem. 

Environmental 
Matrix Status 

Now updated. 

Now updated. 

No action required 

Now updated 

Now updated 

Drawing Implication 

✓ 

)( 

)( 

)( 

)( 

)( 

)( 

Wallace Whittle 

FCComment Post FC Comment 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 

✓ 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 
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RHSC &DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

NHSL Comment 

Room 1-GJ-003/005/007 bathroom temperatures stated as 28 / 20 with adjacent 
space transfer air from area with temperatures of 28 / 18. 

Similarty isolation bedroom 3-C1 .4-040, temperatures stated as 28 I 21 with 
adjacent space transfer air from area with temperatures of 28 I 18, ventilation 

described as "balanced". 

3-C1 .7-003, 004, 005 supply and extract io suit location· not acceptable. 

G-D2-006 supply and extract ·to suit location·, statement 1o suit location' is not 
acceptable. 

Theatre ventilation stated as "in line with SHTM 03-01 ', correct, this is a BCR 
requirement. However dental surgeries are not mentioned in SHTM 03-01, I would 

suggest SHPN 36 part 2. The required ventilation to be designed and detailed. 

1-H2·021 is currently labelled a single bedroom but ii is an isolation room, review 
ventilation. 

1-P1-003 and 005 are bedrooms, not bathrooms. 

Kitchen states DW172 dependant, actual design detail to be added. 

Complete Estates SOA areas. 

Room B-S3-002 and 005 stated in Environmental Matrix as Adjacent Space 
Transfer Air, however shown with radiant panel on drawing. 

Wallace Whittle 

Response 
Environmental 

Drawing Implication FCComment Post FC Comment 
Matrix Status 

These bathrooms have their own radiant panel. Now updated )( )( ✓ 

The adjacent area; Lobby 3-C1 .4-039 is heated via heater battery and will be at 

least 21°C. Matrix has been updated. 
Now updated )( )C ✓ 

Air change rates will be noted and the "10 suit location· will be removed. Now updated )( )( ✓ 

Air change rates will be noted and the "to suit location' will be removed. Now updated )( )( ✓ 

In line with the SHTM 03-01 removed and air change rates added. Now updated )( )( ✓ 

This room function was RFl'd and has been designed as an isolation room (matrix 
Now updated )C )/ ✓ has been updated). 

Bathroom changed to bedroom. Now updated )( )( ✓ 

Design details will be noted and "DW172' will be removed. Now updated )( " ✓ 

A review will be carried out and any blank GIFA rates will be noted. Now updated )( )( ✓ 

Matrix will be updated with radiant panel noted. Now updated )( " ✓ 
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RHSC &DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Refaran~ 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

NHSL Comment 

ADB code reference should be confirmed. 

Last column not titled. What does ft refer to? 

B-S3-002 & B-84-001 can min temp be increased to 18? 

Disposal hold - can min temp be reduced to 16. 

During a recent PG tt was made clear that due to the nature of the research being 
carried out in the Clinical Research Department in rooms H2-013, 014, 016 and 

020 the temperature cannot at any time exceed 25°C. 

Further to the recant discussion regarding hepa futration in the isolation rooms the 
matrix should have been updated to reflect this. 

G-F1 Bedrooms with 6ac/h where most bedrooms are taken as 4ac/h. 

B-84-004, no supply air. 

G-86-016, Cooling• Yes, Cooling Type-None. 

G-01-007, Cooling - No, Cooling Type -Comfort cooled fresh air. 

Response 

ADB code reference is an unnecessary column for the use of this matrix so the 
column will be deleted from the environmental matlix. 

This column to the IET grouping but this column has now been superseded by the 
categorisation document. Column wiU be deleted from the environmental matrix. 

Temperature wiU be altered to 18'C 

Sensor could be set to 16' C r2ther than 18°C but the reduction to the maximum 

temperature from 28'C to 25°C is problematic though so ij required, cooling will be 

need to be added - Confirmell at meeting that 28'C is to be retained. 

Cooling has been provided in H2-014, H2-016 and H2-020. H2-013 requires 
cooling. Matrix has been updated to reflect this but drawing requires updating. 

The matrix doesn't note HEPA filter requirements but all isolation rooms have the 
capability of HEPA filters being installed. 

This is a CAHMS bedroom so 6 AC/H has been utilised, reference to natural 
ventilation wiU be removed. 

Supply air reference will be added. 

Comfort cooled fresh air is now noted. 

Cooling note removed. 

Wallace VVhittle 

Environmental Drawing Implication FCComment Post FC Comment 
Matrix Status 

Now updated "/( "/( ✓ 

Now updated "/( "/( ✓ 

Now updated "/( )( ✓ 

Now updated )( ){ ✓ 

✓ IC ✓ 

No action required "/( ){ ✓ 

Now updated IC ){ ✓ 

Now updated "/( "/( ✓ 

Now updated "/( "/( ✓ 

Now updated ){ "/( ✓ 
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RHSC &DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

NHSL Comment 

G-Q1-161, Heating type-Adjacent space transfer air, supply at 10 I/sip positive 
pressure. Diagnostic rooms, ·ro suit location· 

G-A1-004, supply 4 ac/h extract 3 ac/h positive, different to other diagnostic 
rooms. 

Confirm where natural ventilation, i.e. 1-81-063/065/067. 

3-C1.3-018, supply 4 ac/h extract 3 ac/h positive . different to other offices. 

1-L 1--005 Resus area 30m2 with extract at 3 ac/h. 

G-A 1-0281029. Resus area with central general extract with supply at 10 ac/h 
extract at 6 ac/h. 

Consider absence detection to all offices. meeting rooms and node rooms. 

1-DJ-002 Circulation Equipment Storage Bays. all others are presence detection. 

Disposal hold. LG2 recommends 200 lux. 

JPS rooms normal lux stated as n/a. 

Response 

This room is part of corridor and shares heating and ventilation with corridor. 

We have treated this room like an office. 

Extent of ventilation clarified on schedule. 

Nr change rates utilised are in line with cellular offices 

This room has been updated on the matrix. 

Ventilation type for these rooms has been updated in line with design. 

The lighting control has generally been described in the matrix as either presence 
or swi1ched. If this is causing confusion the reference to presence could be 

renamed automatic. As a a general note, automatic detection has been used in all 
suitable areas. 

Automatic controls added. 

100 lux will be changed lo 200 lux. 

200 lux will be added to the matrix. 

Environmental 
Matrix Status 

No action required 

No action required 

Now updated 

No action required 

Now updated 

Now updated 

No action required 

Drawing Implication 

" 

" 

" 

)( 

)( 

)( 

)( 

Wallace Whittle 

FCCommenl Posl FC Comment 

" ✓ 

" ✓ 

)( ✓ 

" ✓ 

)( ✓ 

" ✓ 

" ✓ 

)( ✓ 

✓ 

✓ 
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RHSC&DCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

NHSL Comment 

G-f 1-028, 030, 053, 045 and 1-L 1-028 are described as offices but have local lux 
of 1000. 

Anaesthetic rooms, LG2 recommends local lux 1000 and Ra 80. 

Theatre exit bays (transfers), LG2 recommends normal lux 300 local lux not 
required and Ra 80. 

Preparation rooms and scrub up, LG2 does not require local lux 10,000 - 100,000, 
or Ra 90. 

Theatre utility rooms, LG2 recommends local lux 100 - 150 and does not require 
local lux 10,000- 100,000, or Ra 90. 

Recovery areas, LG2 does not require local lux 1000 but does recommend Ra90. 

Nurse/touchdown bases not shown lo have night lighting, confirm this achieved by 
dimming. 

Resus trolley bay 1-D1-009 to be as other trolley bays, Ra 80 and presence 
detection. 

Review colour rendering, e.g. theatre sutte, prep, anaesthetic, scrub utility, extt bay 
all Ra 80. Review consul!/ examination rooms to have the higher colour rendering 

of Ra 90. All to be as CIBSE LG2. 

No absence detection or daylight control detailed induded from drawings. 

Response 

Local lux figures to be removed. 

Ra 80 has been no1ed in the environmental malfix and 1000 lux is fol local lighting 
but 500 lux is for general; au as noted in the environmental matrix. 

500 lux will be dropped 10 300 lux, Ra 90 will be reduced to Ra 80 and local lux will 
be removed. 

Ra 90 will be reduced to Ra 80 and local lux will be removed. 

500 lux will be dropped lo 150 lux, RA 90 will be reduced to Ra 80 and local lux 
will be removed. 

RA 80 will be inaeased to Ra 90 and local lux will be removed. 

All night tighting is achieved by dimmable fillings. 

1-01-009 will be updated to reflect other trolley bays. 

RA 90 is currently shown in theatres, preparation rooms, scrub rooms, utility 
rooms and exit bay. Anaesthetic room will be changed to Ra90 from Ra80. We 
feel that the consultanl room are general treatment rooms so should remain as 
Ra80; where Ra90 is required, it will be achieved via the examination luminaire. 

The lighting control has generally been described in the matrix as either presence 
or switched. If this is causing confusion the reference lo presence could be 

renamed automatic. A$ a a general note, automatic detection has been used in all 
suttable areas. 

No action required 

To be updated 

No action required 

Wallace Whittle 

Drawing Implication FC Comment Post FC Comment 

)C ✓ 

)C ✓ 

✓ X ✓ 

✓ ✓ 

✓ ✓ 

✓ ✓ 

)C ✓ 

)C )C ✓ 

✓ ✓ 

)C ✓ 
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RHSC&OCN 
Environmental Matrix Comments 
Second Batch 

NHSL Reference 

50 

NHSL Comment Response 

Medical location column states ·see Guidance Notes" for every entry and not This has been superseded by the risk profile document which sets out the medical 
mentioned in those guidance notes. grouping and classification. Column has been removed. 

Wallace Wh1ttle 

Environmental Drawing Implication FC Comment Post FC Comment 
Matrix Status 

Now updated " " ✓ 
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Updated to suit 
accommodation schedule 
issued 03/08/2016 Rev 4 • 

General mechanical 
services updated in line 
with current drawings. 

Lighting updated as per 
table 1 and table 2. 

WW·XX-XX-DC-XXX-001 
Rev07 

19th September 2016 

Royal Hospital for Sick Children and Department for 
Clinical Neurosciences - Edinburgh 

RHSC / DCN RDS Environmental Matrix 

Dept Code Index 
~ Cover 
~ Guidance Notes 
~ Room Function Reference Sheet 

- Occupancy & Equipment Load Allowances 
A1 -A4 Front Door - A&E / Assessment Ward 

81 Critical Care / HOU / Neonatal Surgery 
C1- C5 RHSC In Patient Pathway / Ward Care 

D1 - D10 RHSC Ambulatory Care 
E1 Pod 
F1 Child and Adolescent Mental Health 

G2-G3 Clinical Suooort 
H1 - H3 Academic 

11 - 12 Facilities / Infrastructure Support Services 
J1 - J2 Patient / Family Suooort 
K1 - K2 Family Facilities 
L1 - L2 DCN In Patient Pathway / Ward Care 
M1-M4 DCN Suooort Space 

N1 DCN Out Patient Departments 
P1 Combined Theatres 
01 Combined Radioloay 

R1 - R2 Office / Admin Support Services 
51 - S7 Combined Facilities/ Infrastructure Suooort Services 

T1 Plant 
U1 Shelled Space 
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Rev 7. The following table indicates Board Comments, initial response together w ith the Environmental Matrix to reflect the following Board comments. 

~ Updatei:I to surt accommodation schedule issued 03/08/2016 Rev 04• CieCfJt.,1 ltO,v .,/,P~lf> /Vr:7'T /Iv e',l,.V~p tN 71-lc /-1'4? ~t,IC, 
2 General mechanical services updated In line with current drawings. ~ fr'21Jf('~~ ~~t U tlPP/f/'il:O 7l::> ~,.£t!"CT ~ 
3Lightingupdatedaspertable1andtable2. I~ 'lfU />C IJPl)IJr"£O '10 e~lCCT f3ctz~. 

Table 1 Amendments 
Room Function Matrix LG2 Comment Resolution 

1 Body Viewing room 300 50/100 Higher than LG2 Reduce output via KNX commissioning 

2 Cellular/Ward Offices 400 300 Higher than LG2 Reduce output via KNX commissioning 

3 Shower 200 100-150 Higher than LG2 Reduce output via KNX commissioning 

4 Linen Bay 200 100 Higher than LG2 Reduce output via KNX commissioning 

5 Multi-disciplinary Office 400 500 Higher than LG2 Reduce output via KNX commissioning 

6 Open plan office 400 300 Higher than LG2 Reduce output via KNX commissioning 

7 Operating Theatre 500 1000 Higher than Matrix Amend Matrix 

8 Resuscitation Bay 200 500 Higher than LG2 Amend Matrix at patient treatment bays to 5001ux, general bays 
to be 2001ux (As schedule below) 

9 Workshop 300 300/500 Compliant with both. As matrix 

10 Staff Base 200/300 300 Compliant with both. As Matrix 

11 Tea making 200 100 Higher than LG2 Reduce output via KNX commissioning 

Table 2 Resuscitation Trolley/Bay 

Room light level ( Lux) 
3.C1 .2.029 Resuscitation Trolley Bay 200 

1.D6.060 Resuscitation Bay 500 

3.D9.005 Resuscitation Trolley Bay 200 
1.L 1.0054 Resuscitation Bay 500 

1.L1 .074 Resuscitation Trolley Bay 200 
2.L2.020 Resuscitation Trolley Bay 200 
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Rev 6. The following table indicates Board Comments, initial response together with the Environmental Matrix 10 reflect the following Soard comments 

Item Initial Response Feed back Reconciliation 

1 Update the Environmental Matrix shall by updated by Individual room numbering being applied. OK Agreed 
Project Co to reflect all the rooms and room types in 
the proposed Facility, this should be based on an 
updated Schedule of Accommodation that has been 
commented on separately by the Board. This also 
needs to reflect the names and room numbers in the 
GSU table. 

2 Include the requirements contained in the Clinical We have made reference to the figure of 31 •c in the Temperature control in theatres is covered in the This statement is now incorporated within the 
Output Specification including but not limited to the Guidance Notes. 'Theatre temperatures are to be Operational Design Notes V5 14th Ocl2014 for RHSC guidance notes of the matrix 
requirement that theatre temperatures are to be able able to be raised to 31 •c for certain operations.· Theatres 1 & 2. Operating theatres 1-P 1 -032 and 1-
to be raised to 31 •c for certain operations.' P 1-044 shall operate normally as detailed in the 

Environmental Matrix. These rooms shall be provided 
with a manual control to raise the temperature to 
31°C within a period of 2 hours. This manual control 
function shall be logged in the BMS and the 
temperature requirements of the Environmental 
Matrix shall not apply tor the duration of the elevated 
temperature operation. THIS HOWEVER IS NOT 
NOTED ANYWHERE 

3 Measures shall be assessed, modelled and The Temp (max) column within the table has been OK Agreed 
implemented to demonstrate that the internal air updated to 25°C for the agreed rooms 3.1- 3.5 above. 
temperature of the following room types to reduce the 
temperature control from 28°G to 25°C- Treatment 
Rooms, Consulting Rooms; Laboralory ; 
Physiotherapy Studio, Recovery. 

These room shall not exceed the maximum 
acceptable level ot 25°C for more than 50 hours per 
annum 

4 Detailed proposal awaited on bedroom ventilation to The single bedrooms have had their ensuite extract NOTE 26 AN D VENTILATION TYPE HAVE NOT Refer to Mat rix 
achieve balanced/ negative pressure relative to increased to achieve a balance within the room, lhis BEEN AL TEAED. 
corridor., has been noted within the matrix. 

5 Colour rendering all stated as 80 where certain areas Amended. NEEDS TO BE CHECKED FOR ALL Refer to Matrix 
should be 90 

6 There also need to have a consistent approach e.g. The figure of 25-8 is now reflected within the matrix. OK Mat rix now amended. See item 7 below . 
guidance notes and ED body view room stated as 28 
8. bereavement suite body view room stated as 25 -8. 

7 Further discussion is required on the minimum Awaiting confirmation on this one from the client, NHSL confirm following discussion with users that the Matrix amended to minimum temperature of 18°C 
temperate requirement for the Body View Room. however discussion at the meeting on the 11/11/14 use of a cooling blanket or cooling cot for the body is 

in place of a0 c. was that rather than take the room temperature down appropriate and therefore there is no requirement to 
to a•c which would require specialist cooling they have the room at 8 degrees and 25°C is acceptable 
would look at providing a cold blanket for the body 
and room temperatures would be retained as a 
normal room. 

Page 230

A47224882



RHSC&OCN 
Enwonmental Mattix Comments 
SerondBalch 

NHSL R1ftre1Ke 

2 

3 

4A 

4B 

5 

6 

8 

NHSL Comment ResponH 

Technical Submittal MER-XX-SL-TS-015 appears to contradict environmental note Note 13 has been deleted from the matrix and MerCIJIY's technical submittal takes 
13 by way of radiant panel controls. precedent. 

1-B1--010 medical gas cylinder store, SHTM 02--01 siales internal cylinders slores 
may require mechanlcal ventilation, please confirm no ventilation provided. 

IPS room max/nm tempera11lres stated as "Manufadurer Dependanr, lhis is not 
acceptable, 1emperatures to be slated. Room has 3ac/h mechanical extract 

therefore healrlg type should be Adjacent space transfer air and temperatures 
accordingly. 

Isolation cubicles and bedrooms are not shown with any extract ventilation. 

Gowning lobby, supply stated as 'in line with SHPN 04' and exlrad stated as "To 
matdl total bedlOom air 'I/Olume', design development review required. 

Extract ventilation has been provided. Matrix updated and drawings where 
appropriate. 

Environmental 
Matrix Statu1 

Now updated. 

Now updated. 

Technical Submittal MER-XX-SL-TS--015 shows room 1-B1--057 with a radiant 
panel which C011lradicls Environmental Malrix room 1-81--057 warm air reheat 

battery. 
The air is heated by a heater battery which is BMS controlled as per the matrix. No ac1ion required 

Where ventilation rates 10Vs per person are stated, room occupancy to be detailed These particular areas have been designed based on occupancies; ocrupancy 
and ventilation rates calculated. figures and ventilation rates have been added lo these areas lo provide ciarily. 

1-81--063 Stated as S\lpply air 4ac/h, extract Ilia en-suite, this room does not have 
en-suite facilities. 

1-81--090 has an area ol 8m2 wllich is not staled in the maro:. PCo lo populate 
areas. 

3-C 12--036 review ventilation type, only showing supply when 4ac/h supply and 
exlrad. 

A review will be came<I out and any blank GIFA rates will be noted • Updated 
schedule of accommodation required for this ijem, 

Now updated 

Now updated 

Wallace Whinlo 

Drawing Implication FCCommtnt Post FC Comment 

" " ✓ 

✓ " ✓ 

" " ✓ 

" " ✓ 

✓ 

/( ✓ 

" ✓ 

✓ 

" " ✓ 

/( ✓ 
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RHSC &OCN 
Environmen1al Matrix Comments 
Second Batch 

NHSL Reference 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

NHSL Comment 

Room 1-G3-003/005/007 bathroom temperatures stated as 28 / 20 with adjacent 
space transfer a[ from area with temperatures of 28 I 18. 

Simlla~y isolation bedroom 3-C1.4-040, temperatures stated as 28 / 21 with 
adjacent space transfer air from area with temperalures of 28 I 18, ventllation 

described as "balanced". 

3-C1.7-003, 004, 005 supply and exlract 1o sua location" not acceptable. 

G-02-006 supply and ex1rac1 "to suit location' , statement io suit location• is not 
acceptable. 

Thealre ventilation staled as 'in Une with SHTM 03-01", correc~ this is a BCR 
requirement. However dental surgeries are not mentioned in SHTM 03-01, I would 

suggest SHPN 36 part 2. The requ[ed ventilation to be designed and detailed. 

1-H2-021 is CU1Tentiy labeUed a single bedroom but t is an lsolallon room, review 
ventilation. 

1-P1-003 and 005 are bedrooms, not bathrooms. 

Kitchen states DW172 dependant, actual design detail to be added. 

Complete Estates SOA areas. 

Room B--53-002 and 005 stated in Environmental Matrix as Adjacent Space 
Transfer Air, however shown with radiant panel on drawing. 

Wal lace W hitt /G 

Response 
Environmental 

Drawing Implication FCComment Post FC Comment 
Matrix Status 

These bathtooms have their own radiant panel. Now updated X X ✓ 

The adjacent area; lobby 3-C1 .4-039 is heated via heater battery and will be at 

least 21'C. Matrix has been updated. 
Now updated X )C ✓ 

Air change rates wiU be noted and the io suit locafon" will be removed. Now updated X X ✓ 

Air change rates wiU be noted and the ,o suit location' will be removed . Now updated X X ✓ 

In line wi1h the SHTM 03-01 removed and air change rates added. Now updated X X ✓ 

This room function was RFl 'd and has been designed as an isolation room (matrix 
Now updated X X ✓ 

has been updated). 

Balitroom changed to bedroom. Now updated X X ✓ 

Design details wiA be noted and ·ow112· win be removed. Now updated )C )C ✓ 

A review will be carried out and any blank Gtf A rates wiA be noted. Now updated )C X ✓ 

Matrix will be updated wi1h radiant panel noted. Now updated X X ✓ 

Page 232

A47224882



RHSC&DCN 
Environmental Matrix Comments 
Second Balch 

NHSL R,f,rtnce 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

NHSL Comment 

AOB code reference should be confirmed. 

Last column not titled. What does it refer to? 

B-S3-002 & B-54-001 can min temp be incl'eased to 18? 

Disposal hold- can min temp be reduced to 16. 

During a recent PG tt was made clear that due to the nature of the research being 
carried out in the Clinical Research Department in rooms H2-013, 014, 016 and 

020 the temperature cannot al any time exceed 25°C. 

Further to the recent discussion regarding hepa fillration in the isolation rooms the 
malrix should have been updated to reffed this. 

G-F1 Bedrooms wtth 6aC/h where most bedrooms are taken as 4aC/h. 

8-54-004, no supply air. 

G-56-016, Cooling-Yes, Cooling Type - None. 

G-01-007, Cooling - No, Cooling Type - Comfort cooled fresh air. 

Response 

AOB code reference Is an unnecessaiy column for the use of this matrix so the 
column will be deleted from the environmental matrix. 

This column to the IET grouping but this column has now been superseded by the 
categorisation dorumenl. Column will be deleted from the environmental matrix. 

Temperature will be altered to 16'C 

Sensor could be set to 16"C rather than 18' C but the reduction to the maximum 

temperature from 28'C to 25°C is problematic though so if required, cooling will be 

need to be added • Confirmed at meeting that 2s•c is to be retained. 

Cooling has been provided in H2-014, H2-016 and H2-020. H2-013 requires 
cooling. Matrix has been updated to reflect this but drawing requires updating. 

The matrix doesnl note HEPA filter requirements but all isolation rooms have the 
capability of HEPA filters being installed. 

This is a CAHMS bedroom so 6 AC/H has been utilised, reference to natural 
ventilation wiM be removed. 

Supply air reference will be added. 

COflOOlt cooled fresh air is now noted_ 

Cooling note removed. 

Wallace WhittlO 

Environmental 
Drawing 1mpllc1Uon FCComm,nt Post FC Comment 

Matrix Status 

Now updated 1' 1' ✓ 

Now updated 1' 1' ✓ 

Now updated 1' 1' ✓ 

Now updated 1' 1' ✓ 

✓ IC ✓ 

No action required " 1' ✓ 

Now updated 1' 1' ✓ 

Now updated 1' 1' ✓ 

Now updated " " ✓ 

Now updated 1' 1' ✓ 
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RHSC &DCN 
Environmental Matrix Comments 
Second Balch 

NHSL Reference 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

NHSL Commtnt 

G-01 -161, Heating lype- Adjacent space transfer air, supply at 10 Vs/p positive 
pressure. Diagnostic rooms, 'To suit location' 

G-A 1-004, supply 4 ac/h extract 3 ac/h positive, different !O other diagnostic 
rooms. 

Coofim1 where natural venlilation, i.e. 1-81-063/065/067. 

3-C1.3-018, supply 4 ac/h extraci 3 aGlh positive , different to other offices. 

1-L 1-005 Resus area 30m2 with eKlract at 3 adh. 

G-Al-028/029, Resus area with central general extract with supply at 10 acJh 
extract at 6 acill. 

Consider absence deteciion to all offices, meeting rooms and node rooms. 

1-03-002 Circulation Equipment Storage Bays, all others are presence detection. 

Disposal hold. LG2 recommends 200 lux. 

IPS rooms nom1al lux stated as nla. 

Response 

This room is part of corridor and shares heating and ventilation with corridor. 

We have treated this room like an office. 

Extent of venlilalion clarified on schedule. 

Air change rates utiUsed are in line with cellular offices 

This room has been updated on the matrix. 

Ventilation type for these rooms has been updated in line with design. 

The lighting control has genera~y been described in the matrix as either presence 
or switched. If this is causing confusion the reference lo presence could be 

renamed automatic. As a a general note, automatic delection has been used in all 
suitable areas. 

Automatic controls added. 

100 lux will be changed to 200 lux. 

200 lux will be added to the matrix. 

Environmental 
Matrix Status 

No action required 

No action requ~ed 

Now updated 

No action required 

Now updated 

Now updated 

No action required 

Drawing Implication 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

)( 

Wallace Wh1n lo 

FCCommenl Post FC Comment 

)( ✓ 

✓ 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 

)( ✓ 

✓ 
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RHSC&OCN 
Enwonmental Matrix Comments 
Second Batch 

NHSL R•f•r•nc• 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

NHSL Comment 

~ 1--028, 030, 053, 045 and 1-L 1--028 are described as offices but have local !ux 
or 1000. 

Anaesthetic rooms, LG2 recommends local lux 1000 and Ra 80. 

R11ponse 

Local IUl( figures to be removed. 

Ra 80 has been noted in the envl/Onmental matrix and 1000 lux is for local Ughting 
but 500 lux is tor general: au as noted In 1he environmental matrix. 

Theatre exit bays (transfers). LG2 recommends normal lux 300 local lux not 500 lux Will be dropped to 300 lux. Ra 90 will be reduced lo Ra 80 and local lux w~I 
required and Ra 80. be removed. 

Preparalion rooms and saub up, LG2 does not require local lux 10,000 - 100,000, 
or Ra 90. 

Theatre utility rooms, LG2 recommends local lox 100 -150 and does ool require 
local lux 10,000 - 100,000, or Ra 90. 

Recovery areas, LG2 does not require local lu.x 1000 but does recommend Ra90. 

Nurse/touchdown bases not shown lo have night lighting, confinn tills adlieved by 
dimming. 

Resus trolley bay 1-D1-009 to be as other trolley bays, Ra 80 and presence 
detection. 

Review colour rendering, e.g. theatre suite, prep, anaesthetic, scrub utility, exit bay 
all Ra 80. Review C011sult/ examination rooms to have the highef colour rendering 

of Ra 90. AU lo be as CIBSE LG2. 

No absence detection or daylight conlrol detailed included from drawings. 

Ra 90 will be reduced lo Ra 80 and local lux will be removed. 

500 lux wiU be dropped to 150 lux, RA 90 wiU be reduced lo Ra 80 and local tux 
wiU be removed. 

RA 80 will be increased to Ra 90 and local lux will be removed. 

AU night tighting is actileved by dirnmable fittings. 

1-D1--009 wil be updated to reflect other trolley bays. 

RA 90 is currently sho\\fl in theatres, preparation rooms, scrub rooms, utility 
rooms and exit bay. Anaesthetic room wiU be changed lo Ra90 from Ra80. We 
feel that the consultant room are general treatment rooms so should remain as 
Ra80; where Ra90 is required, It will be achieved via Ille examination luminaire. 

The lighting CO!llrol has generaUy been described in the matrix as either presence 
or switched. If this is causing confusion the reference lo presence could be 

renamed automatic. k, a a general note, automatic detection has been used in an 
suitable areas. 

Wallace WhllllO 

Drawing lmplk:atlon FC Comment Post FC Comment 

✓ 

" " ✓ 

✓ ✓ 

✓ " ✓ 

✓ " ✓ 

✓ ✓ 

No action required ✓ 

To be updated " " ✓ 

✓ )I ✓ 

No action required " )( ✓ 
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RHSC&OCN 
Environmental Mattix Comments 
Second Balch 

NHSL Reference 

50 

NHSL Comment Response 

Medical location ~lurm states ·see Guidance Notes· for every entry and nol This has been superseded by !he risk profile document which sets oul Iha medical 
mentioned in lhose guidance noles. grouping and classification. Column has been removed. 

W allace Wtuttlo 

Environmental 
Drawing tmpllcaUon FC Comment Post FC Comment 

Matrix Status 

Nowupdaled " " ✓ 
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Updaled lo incorporate 
Board Comments from 
meeting on 17/01/2017 

WW-XX-XX-DC-XXX-001 
Rev09 

18th May 2017 

As... pi.;~ 
Mf)(-GC

Royal Hospital for Sick Children and Department for 01 ~ 3 5 d- · 
Clinical Neurosciences - Edinburgh 

RHSC J DCN RDS Environmental Matrix 

.JDeptlCooel - Index - -

- Cover 
- Guidance Notes 
- Room Function Reference Sheet 

- Occupancy & Eauipment Load Allowances 
A1 • A4 Front Door - A&E J Assessment Ward 

B1 Critical Care I HOU / Neonatal Suraerv 
C1-C5 RHSC In Patient Pathway f Ward Care 

01 -010 RHSC Ambulatory Care 
E1 Pod 
F1 Child and Adolescent Mental Health 

G2-G3 Clinical Suooort 
H1 • H3 Academic 

11 -12 Facilities I Infrastructure Support Services 
J1 -J2 Patient I Family Suooort 
K1 - K2 Family Facilities 
L1 - L2 DCN In Patient Pathway J Ward Care 
M1-M4 DCN Suooort Space 

N1 DCN Out Patient Departments 
P1 Combined Theatres 
01 Combined RadioloaY 

R1 - R2 Office I Admin Suooort Services 

·---- - - - ---

51 -57 Combined Facilities / Infrastructure Suooort Services 
T1 Plant 
U1 Shelled Space 

P:\61547\Calcs\Spreadsheels\General\Environmental MatriK rev 09.KISK 

ROD 
t\ev<e1,11-:,,t,le 02s;gr. O/dta 

Secuoe 5 er S.:heds'.c :aa,: 6 

Name B C'vr<ll1t-
~le It-
SIJTI 

l avcl I> 

,Or2 {t7-H/,v.is, 

~Fi!/2 To 
:_ l#Y- . -{)o::£)_7_2,_ 

I.ti ,: ~ on:-.:-• , .,,,:f- 1t-t ?"~t ., · r., ~ 1• r.~ ' 
Etfe.tt c~ ?r:-~1"' .ar:c )d:-tcl.i-E' I-an a I , . .,. ,,., 
PrOttet.te)T 

li!!•~ A ~o (cn--r.e;t 
t '\:Y!I- 3 Prci?'!c 11..t: e:ct to /.';"; f, C-r.ert a r t:I•" 
t!'Ve-JC :Ji.:C::_etl10itr.ercn-e, 1 i!'!.r~n-c 
lP'lt'f D Re: i!C'C-C 

Brookfield l BM 
MULTIPLEX 
Built to outperform. · · 

Contractor Doauncnt Review 
RHSC & OCN Edinburgh 

A □ N~C"""""fll 

B ~ :..-dS<.qft:! '"~•· 
,,,.,,,,..-~ •'-' 7 """"'"" lll•1s 

C C ~ rr-......,.~,~r.ii1 winun7b!K:fl r 'i-\ 
d.o,·, 

5,xlif~k: \!'~ ~.J. ~-'ii :C-: H. r a. ?b.che :t i? CJ \ .. P'~r"-

cf r,1 ~-:::c:,. ~ ~::. UXICf"~ ~tc.:ri.::rrnc. M.t·t" 
c'h:'r C~ -ifC ~\. ~'"'a:-::r i ce51gr ;re ·t1• 
i:;, .. ec: ~~ C~~ ~~t"'l ;:re. ;h t:s' ct.:: r zrc 
rcr P'"1i\,.!'IC'j tt'i: =t-P"f" C'l'" re c.r.1t,g ~i:tn. Ci!tHE..,.;;f C1. 

trc:~g"5:.e,.-;:if1, ::: r i;r::-rS.•.:t5 "'rtv- :.t-1\c:t..r.:i:r ,:., te~1,;f'-tr i: iirc 1 

ir: ~•t~r ;:......,r .::--r _-r,1r · 
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Rev 6. The followmg table indicates Board Comments, iniliat response logelher wilh the Environmenlal Malrix lo retlecl the following Board comments 

llem Initial Response Feed back Reconciliallon , Update lhe Environmental Malnx shall by updated by Individual room numbering being applied. OK Agreed 
Pro1ect Co to reflect all the rooms and room types in 
the proposed Facility, this should be based on an 
updated Schedule of Accommodation that has been 
commented on separately by the Board. This also 
needs lo reflecl the names and room numbers 1n lhe 
GSUtable. 

2 Include the requirements contained in the Clinical We l'lave miiGe reference lo the ligure of 31"C in the Temperature conlrol m lhealres is covered tn the Tl:lis statement is now incorporatect wilnin the 
Oulpul Specllicalion including bul not I miled lo the Guidance Nole$,. Theatre lemperalureG are lo be Operallonal Design Notes VS 141h Oct2014 for RHSC gu1d;mce notes of Iha malnx 
requ1remen1 lhal lhealre temperatures are lo be able able to be raised 10 31 C for certain operations.' Theatres t & 2. Operaling theatres 1-Pl-032 and 1. 
10 be raised 10 31 •c for eertam operations .' Pl -044 , ha I operale normally as detailed in lhe 

Environmental Malrix These rooms sha be provided 
with a manual control lo raise the 1empera1ure to 
31 •c within a period of 2 hours. Th1s manual control 
function shall be logged 1n lhe BMS and the 
temperature requirements of the Environmental 
Matrix shall not apply for lhe duration of the elevated 
temperature operalion. THIS HOWEVER IS NOT 
NOTED ANYWHERE 

3 Measures shaij be assessed. modelled and The Temp (max) column within lhe ta1>.1e has been OK Agreed 
imptemenled lo demonslrale lhal lhe internal air updated lo 25'C for the agreed rooms 3.1 • 3.5 above. 
temperature Of lhe loll0W1ng room lypn lo reduce lhe 
temperature conlrol from 2B'C lo 25"C- Treatmenl 
Rooms, Consulling Rooms : Laboratory; 
Physiotherapy Studio. Recovery. 

These room shall nol exceed the maximum 
acceplable level of 2s•c for more than 50 hours per 
annum 

4 Oeta,led proposal awaited on bedroom venmat1on to The single bedrooms have had their ensu,te e• tract NOTE 26 ANO VENTILATION TYPE HAVE NOT Refer to Maldx 
achieve balanced/ negative pressure relahve to mcreased lo 11ehieve a balance within the room, this BEEN ALTERED 
corridor . has been noted within the matrix. 

5 Colour rendering all stated as 80 where certain areas Amended. NEEDS TO BE CHECKED FOR ALL Refer to Matrix 
should be 90 

6 There also need lo have a consistent approach e.g. The figure of 25-8 1s now reflected within the matrix , OK Matrix now amended. See item 7 below. 
guidance notes and ED body view room stated as 28 
B, bereavement suite body view room slated as 25 •B. 

7 Further discussion is required on the minimum Awa11mg confirmation on this one from the client. NHSL confirm lollowing discussion wilh users that lhe Matrix amended to minimum temperature of 18°C 
temperate requirement lor the Body View Room. however discussion at lhe meeting on the 11111114 use ol a cool ng blankel or cooling cot lor !he body is 

1n place of a~c. was thal rather lhan take lhe room temperature down appropriate and therefore lhere is no requirement 10 
to B"C which would require specialist cooling they have lhe room al 8 degrees and 25"C 1s acceplable 
would look at providing a cold blankel for the body 
and room lemperalures would be retained as a 
normal room. 

P·\G1547\Calcs\Spreadsbeets\General\Environmental Matrix rev 09.xlsx 
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RHSC&DCN 
En'lironmenlal Matrix Comments 
Second Batch 

NHSL Reference 

I 

2 

J 

4A 

48 

5 

6 

1· 

3 

9 

NHSL Commenl 

Technical Submittal MER-XX-SL-TS-015 appears to contradici environmental note 
13 by way of radiant panel controls 

1-B 1-010 med,cal gas cylinder store, SHTM 02-01 stales internal cylindl!fS stores 
may require mechamcal ventilation please confirm no venhlabon pnmded 

IPS room ma:xlmin temperatures stated as "Manufacturer Dependant', this Is nol 
ao;eptable. temperatures to be staled. Room has Jac/h mechamcal exlrae1 

therer01e heating type should be Adjacent space transfer air and temperatures 
accordmgly 

lsolatiOn aibides and bedrooms are nol shown with any extrae1 ventilation 

Gowning lobby, supply slated as 1n lmewith SHPN 04' and extrae1 stated as "To 
match tolal bedroom air lfl>.Ume", design development reVl8W required. 

Technical Submittal MER-XX-SL, TS-0I5 shows room 1-B 1-057 with a rad1ant 
~net which mntradie1s Enwonmentat Matrix room 1-01-057 warm air reheat 

batlel)' 

Where venlilation rates 1Dl/s per person are stated. room occupancy to be detailed 
and ventilation rates calculated 

1-81-063 Staled as supply air 4aclh, extrae1 Via en•suile, 1h15 room does not have 
en-suile facilalles. 

1-B 1-090 has an area of 8m2 which 15 11111 stated 111 the matnx. PCo lo populate 
.~ as. 

3-C 1.2-036 review venblation type, only showing supply when 4aclh supply and 
extract. 

P:\G1547\Calcs\Spreadsheets\Gen ral\Environmental Matrix rev 09.xlsx 

Response 

Nole 13 has been deleted from the matnx and Merairy's lechn,cal submittal takes 
precedent. 

Extrae1 ventilation has been Pf[)Vlded Matnx updated and drawings where 
appropnate. 

Room temperatures have been added Adia,cent space transfer air added into 
hea~ng type. 

Extract rate and oote added 

Note removed and extract rate added. 

The air 1s healed by a heater baltel)' which Is BMS conllolled as per the matnx. 

These particular areas have been designed based on occupanoes. occupancy 
figures and venhlation rates have been added to these areas to provide clarity 

Room extract rate added 

A review WIii be earned out and any blank GIFA rates will be noted - Updated 
schedule of accommodabon required for thls item 

Ven~lation lype note amended to 1ncorpoane extract 

Envlronmental 
Dfawlng lmplfcatlon 

Matrix Slalus 

Now updated. Ii 

Now updated. ✓ 

Now updated " 

Now updated " 

Now updated " 

No acbon required II 

Now updated It 

Now updated " 

Now updated It 

Now updated " 

FCCommenl 

Ii 

II 

" 

/l 

II 

" 

" 

It 

){ 

/t 

~ 
'1fl' 
Wallaca Whillle 

Posl FC Comment 

✓ 

✓ 

✓ 

I 

✓ 

✓ 

✓ 

✓ 

,I 

✓ 
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RHSC&OCN 
Enwonmenta Matnx Comments 
Second Baldi 

NHSL Refanmce 

10 

It 

12 

IJ. 

, .. 

·~ 
I 

11 

ta 

19 

NHSL Comment 

Room 1-Gl,000/005/007 bathroom temperatures slated as 28 r 20 with adjacent 
space transfer air from area w,lh temperatures of 28 J l 8. 

Similarly iSolation bedroom 3-C 1.4-040 temperatures slated as 28 r 21 with 
adjacent space transfer a .. rrom area with temperatures of 28 118. venblatlOII 

descnbed as "balanced' 

3-C1 7-003, 004, 005 supply and extract 1o suit location" not acceptable 

G-02-006 supply and extract ·10 suit location", statement 10 suit locaooo" is not 
acceptable. 

Theatre ventilation staled as ·1n !me wiln SHH.I OJ.Of . cooecl. th!S IS a BCR 
requrement. However dental surgenes are nol menboned III SHTM 03-01 I would 

suggest SHPN 36 part 2. The requ~ed ~-en~lalion to be designed and detailed 

-

1·H2-021 ,s CUn'enuy labelled a single bedroom but 1l 1s an 1sota110n room. reVleW 
venlilalion 

l ·Pl-003 and 005 are bedrooms, nol bathrooms 

-

Kllthen slates OW172 dependant actual design detail to be added 

Complele Estates SOA areas. 

Room B-S3-002 and 005 stated 1n Envm:inmental Malnx as Adjacent Space 
Transfer Ax. haNever sho\\n Mill radiant panel on drawing 

P:\G1547\Calcs\Spreadsheets\General\Environmenta1 atrix rev 09J s-

Wallace Wh,nle 

Response Environmental Drawing lmplleatlon FCComment Post FC Comment 
Matrii Status 

These bathrooms have their own fa~ nt pan Now updated JI " I 

The adjacent area. L.obtry 3-Cl 4-039 IS healed via healer battery andwiB be at 

least 21•c Matnx has been ijpdated 
Now updated "' " ✓ 

c.11 rates wil be 110led and the •to su,t location" will be removed Now updated /t " ✓ 

Alr change rates will be noted and the ·10 su~ location" will be removed Now updated JC " I 

In line ..;Jh the SHTM 03-0 I removed and air change rales added Now updated Jt .11 ✓ 

This room function was RFl'd and has been designed as an isolation room (matnx 
Now updated " ,II ✓ 

has been updated! 

Bathroom changed to bedroom Now updated //{ X ✓ 

Oes,gn del.ails will be noted and '0W172' w,11 be re~M. Now updaled I( It ✓ 

~ review wiO be earned out and any blank GIFA rates will be noted. Now updated ~ • ✓ 

Malnx will be updated with radiant panel noled. Now updated " JC ✓ 
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RHSC&DCN 
Enl/llOllmental Malnx Comments 
S&On!IBatch 

NHSL Refenmte 

20 

11 

22 

23 

24 

25 

t~ 

11 

18 

29 

NHSL Comment 

ADB code ,eference should be confirmed. 

Last column not tilled Whal does ii refer to7 

B-SJ.002 & B-54-001 can min temp be tncreased to 187 

Disposal hold can min temp be reduced to 16. 

Dunng a recent PG tt was ma~ dear that due to the nature of the research bemg 
earned out m the Clime.at Research Department in rooms H2-013, 014 , 016 and 

020 lhe temperature cannot at any time exceed 25"C. 

Further to the reamt diSCUSSIOII regarding hepa F~lralion m the isolation rooms the 
matrix should have been updated to reflec1 this, 

G-F1 Bedrooms with 6aCl11 where mosl bedrooms are taken as 4ac/ll. 

B-54-004 no supply air 

G-56-016, Coohng. Yes, Cooling Type - None 

G-O1-007, Cooling - No, Cooling Type• Comfort cooled fresh air 

.P:\G1547\Caks\Spreadsheets\General\En\lironmenlal Matrix rev 09.xlsx 

Respon$e 

ADB code reference 1s an unneces,ary column for the use of this matnx so the 
column wi1 be deleted from the environmental matnx 

This column 10 the IET groupng but this column has now been superseded by the 
categonsation document. Column will be deleted from the enwonmental matnx 

Temperature will be allered to 1a•c 

Senw could be set to 16°C rattier than 18'C but the 1eduction lo the max,mum 

temperature from 28°C 10 2$' C IS prol)lemabc thOugh SO 11 required, tootmg WIii be 

need to be added - Confirmed at mee~ng that 2a•c ,s 10 be retamed. 

Cooling has been provided in H2-014, H2-0l6 and H2-020, H2-013 requires 
cooling, Malnx has been updated lo 1ellect this bul drawing ,equires updating_ 

The matnx doesn't note HEPA filler requirements but all isolation rooms have the 
capability of HEPA fiHers being installed. 

This is a CAHMS bedroom so 6 ACIH has been utilised. reference to natural 
ventilation will be removed. 

Supply a,, reference wil be added. 

Comfort cooled fresh air ,s now noted 

Cooling note removed 

Wa11aos Wh11lls 

Environmental Drawing lmpllcatlon FCCommenl Posl FC Comment Matrix Slatus 

Now updated ,t " ✓ 

Now updated K K ✓ 

Now updated K • ✓ 

Now updated • • ✓ 

Environmental Matrix 
updated and drawing ✓ " ✓ 

to be updated 

No action requited JC " ✓ 

Now updated )l " ✓ 

Now updated 11 " ✓ 

Now updated 11 IC .I 

Now updated /IC /IC ✓ 

Page 280

A47224882



RHSC&DCN 
Environmental Matnx Comments 
Second Balch 

NHSL Reference 

~ 

n 

l2 

" 
34 

15 

311 

J,7 

li8 

:n, 

' 

NHSL Comment 

G-01-161 , Heating lype-Adjacenl space l!ansfer a,r, supply al 1ll l!slp posilrve 
pressure. Diagnostic rooms. -r o suit location· 

G-AHl04, supply 4 ac/11 extract 3 ac/11 poS1hve, drtferent lo other diagnostic 
rooms 

Confirm where natural venlilation, I e, l,B1,063106511167. 

3-C1 3·018, supply4 ac/h extract 3 ac/h positive , drfferent to other offices. 

. 

1-L 1-005 Resus area 30m2 with extract al 3 ac/h 

G,A 1-028/029. Resus area wilh cenl!al general exl!act with supply al 10 ac/h 
exl!act al 6 ac/11 

ConSlder absence detection lo all offices, meeting rooms al\d node rooms. 

t •D3-002 C1rwlation Equipment Slorage Bays, all olhers are presence deted1on 

Disposal hold, LG2 recommends 200 lux 

IPS rooms normal lux staled as nla. 

P;\G1547\Calcs\Spreadsheets\General\Environmental Matrix rev 09.xlsx 

Wallace Wl11ct1, 

Re&ponse 
Environmental 

Drawing lmplica\lon FCCommenl Post FC Comment 
Matrix Status 

Tills room Is part of comdor and shares healing and vennfallan wrth comdor No action reqmred " II( ,I 

We have treale<l lhis room like an office No aellon requ1red )t " ,I 

Extent of ventilation tlanfied on sche<lule. Now updated /t II' I 

AJr change rates utilised are in line with cenurar offices No action required ,. " I 

. 

This room has been updated on the matnx Now updated " I( ✓ 

Ventilation type tor these rooms has been update<! in line with design Now update<! //( I( ✓ 

The lighting control has generally been described in lhe malnx as either IJ(esence 
or SW1tche<I. If 1h1s Is causing conlus10n lhe reference to presence could be 

No action requlfe<I 
renamed automa~c. As a a general note. automatic detecbon has been used mall 

II' /t. ✓ 

suitable areas 

Automatic conlfols added . Now updated )( Ii ,I 

I 

100 lux ~II be changed to 200 lux Now updated I( II' ,I 

200 lux wil be added lo lhe matrix. Now update<! )I' " ✓ 
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RHSC&DCN 
E11wonme11lal Malnx Commenls 

Second Batch 

NHSL Reference 

,ti) 

41 

42 

"3 

.t.t 

4S 

46 

~, 

,t! 

-49 

NHSL COlllmenl 

G-Fl.028. 030, 053, 045 and H.1-028 are descnbed as offices bul have localfux 
of 1000 

Anaesthetic rooms, LG2 recommends local fux 1000 and Ra 80 

Theatre exit bays jtransfersj, LG2 recommends normal lux 300 local lux nDI 
required and Ra 80. 

PreparalJon rooms and scrub up, LG2 does not require local lux 10.000 - UJ0.000 
or Ra 90. 

Theatre utility rooms, LG2 recommends local lux 100 - 150 and does not re11uire 
local lux 10,000-100,000, or Ra 90. 

Reco~""I' areas, LG2 does not require locat tux 1000 but does recommend Ra90. 

Nurse/touchdown bases not shown lo have night lighting. confml lllls achieved by 
dimming. 

Resus lrolley bay 1-01-009 to be as other trolley bays. Ra BO and presence 
detection. 

Review colour rendering, e.g. theatre suite, prep, anaesthetlC, scrub ut~ily, ex~ bay 
am Ra 80. Review consulV e,amination rooms lo have the higher colour rendering 

ol Ra 90. AB 1o be as CIBSE LG2. 

No absence detection or daylight control detailed included from drawings, 

P;\Gl547\Calcs\Spreadsheets\ General\ Environmental Matrix rev 09 ,xlsx 

Response 

Local lux figures to be removed. 

Ra 80 has been noted III the eowonmenlal malnx and 1000 lux Is for local ligh~ng 
but 500 tux IS for general, all as noted III Ille environmental malnx. 

500 lux will be dropped to 300 lux. Ra 90 WIii be reduced to Ra 80 and local lux Y<iQ 
be removed, 

Ra 90 wiU be reduced lo Ra 80 and local lux 'MIi be removed, 

500 tux Y<ill be dropped 1o 150 lux, RA 90 WIii be reduced to Ra 80 and local lux 
will be removed 

RA BO will be increased to Ra 90 and local !ux 'MIi be removed 

Alt mght fighting Is aclueved by d1mmable frttings 

1-01-009 ,,.;n be updaled to reftect other trolley bays 

RA 90 is currently shown ill theatres. preparalion rooms. scrub rooms. utihly 
rooms and exit bay. Anaesthetic room Y<il be changed to Ra90 from Ra80. We 
feel thal the consultant room are general 1tea1menI rooms so should remain as 
RaBO; where Ra90 Is required, ii will be achieved via the examination luminaire. 

The tighbng control has generally been described in lhe matrix as either presence 
or sY<ilched. If this is causrng conluSIOll lhe relereoce lo preseoce could be 

renamed automatic. As a a general note, aulomalic detection has beef! used in all 
suitable areas. 

Wallace Whittle 

Environmental Drawing Implication FC COlllment Post FC Comment 
Mall!• Status 

Now updated )C " I 

No action required )C' " 
., 

Environmental Malnx 
updated and ., 

" ✓ 
drawings lo be 

updated 

EnVlltlrlmenlal Malnx 
updated and 

✓ )C ✓ 
drawings lo be 

updated 

Enviroomeotal Matrix 
updated and 

✓ " ✓ 
drawings to be 

updated 

Enviroomental Matnx 
updated and ., 

" ✓ 
draY<ings to be 

updated 

No actJon required " " ✓ 

To be updated )C " ✓ 

EnV1ronmenlal Malnx 
updated and ., 

" ✓ 
draWUlQS lo be 

updated 

No action required " " ,I 
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RHSC&DCN 
Em'l!t'OIIIMnlal Malnx Commenls 
Second Batch 

NHSL Reference 

so 

NHSL Comment 

Medoeal locallon column stales ·5w Guidance Noles· for every entry and nol 
mentioMd m those guidance noles. 

P:\Gl547\Caks\Spreadsheets\Genera1\Environmental Matrix rev 09.xlsx 

Response 

Th11 has been superseded by the nsl< profile document whldl sets oul the medical 
grouping and dassificabon, Column has been removed 

Wallace Whittle 

Environmental 
Drawing Implication FCComment Post FC Comment 

Matrix Status 

Now updated ~ II ,I 
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Updated to incorporate 
Board Comments and 
revised accommodlton 
schedule. 

WW-XX-XX-OC-XXX-001 
Rev 11 

25th October 2017 

Royal Hospital for Sick Children and Department for 
Clinical Neurosciences - Edinburgh 

RHSC I DCN RDS Environmental Matrix 

Dept Code Index 
~ Cover 
~ Guidance Notes 
~ Room Function Reference Sheet 
~ Occupancy & Eciuipment Load Allowances 

A1 -A4 Front Door-A&E I Assessment Ward 
81 Critical Care I HDU I Neonatal Suraery 

C1-C5 RHSC In Patient Pathway I Ward Care 
01 - 010 RHSC Ambulatorv Care 

E1 Pod 
F1 Child and Adolescent Mental Health 

G2-G3 Clinical Suooort 
H1 - H3 Academic 

11 -12 Facilities f Infrastructure Suooort Services 
J1 • J2 Patient I Family Suooort 
K1 - K2 Family Facilities 
L1 - L2 DCN In Patient Pathway I Ward Care 
M1-M4 DCN Suooort Space 

N1 DCN Out Patient Departments 
P1 Combined Theatres 
01 Combined Radiology 

R1 - R2 Office I Admin Suooort Services 
S1 -57 Combined Facilities / Infrastructure Support Services 

T1 Plant 
U1 Shelled Space 

A~ p~ 
Mf''l<- C"C - l> ~ 8 T \ 

P:\Gl547\Calcs\Spreadsheets\General\20171004 Environmental Matrix Rev 11.xlsx 

ROD -

r,, • re·,~acla oesa;n Data 
Sec;.:oii 5 o1 S,ct.cdli!f: Pert 6 

Board ----~- b - ~ie'lc' 

U~t~ t'J./t, /t9-
-· 
~-it" 

tc~el & 
,_ __ . "'f" e'I" ' • 

f<~FtTI? 7'0 

~-yt'~~~<'3/ 

, .. n ,-t.~r-f<~ a.._ se1 o•.t 11": dau~ .c 
~,:~~~f :~:~~:~~C S(r~L~ ;,~11 8 ~Rtv,ew 

t• . :ec .. r~ 

~· :. \.':! .:.:-cr,.r.,tt' 1 t s roted 
, ~ -L • ..-·-:: ~e-~-: .,,._~ K• 10 A.~rcmtr. a · 
• ;.J;• ( 'S:..c·ec toa.1r.er.c:mer.ta1,row: 

"· ~ . l!~:.,et: 

Brookfield I BM 
MULTIP!LE:X 
Built lo outperform. 

Coniraaor Document Review 
RffSC II. DCN Edinburgh 

A □ ,.,, Conm,m1 

~ l~~t0(Grn'1"'t~nt~-

rPn'iif' ~ ~: ...-.Jhlr: 7 b:J\.i1'1C~'> dJ·,'~ 

C □ ~rd ~ MN1 W".ut;q,,1 ¥1irhm 7 h1ti. ,..,.\, 
a.,,.-. 

~ ~:J:s:;lr, t?u: ~ ~ .. '!: c:.N re; ~hc- :t-e c::r ) . ..l:u· 
cfa~iu:t~=.~rcrl:cr,occ.:rf.::tmr.·1o111:t":t-t 

c::ter C::r ~ .--:c ~ !....tx~r.u:cr s Ci'!.lfr ~re- ~~e 
P:.iG: ~~ ~H"S.~fflE-C:S..2rC ~tir tcs: ~l,;r cri: 

ft::t t!-n..rirJ r/'"c; [f-ttt'- in re ,ir."1t;11~r:Je~ c1~1ec~rc.,u. 

irc:r5:'S3!rtixa ~~ ·Ni.hr :tis eet .. mc-r-· ::, trMer 1: a.re 
~r--. c·r~ cr-5;1· ccc-r\i'r· 
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Rev 6. The 1ollow,ng table 1nd1cales Board Comments, initial response together with lhe Environmenlal Ma1mc to rellect the lollow1ng Board comments 

Item lmtiat Response Feed back Reconc1lla110n 

1 Updale the Environmental Malnx shall by updaled by lnd1vtdual room numbering being app11ed. OK Agreed 
Project Co lo reflect all the rooms and ,oom lypes m 
the proposed Factlily. this should be based on an 
updated Schedule ot Accommodahon that has been 
commented on separately by the Board. This also 
needs lo iellecl the names and room numbers in lhe 
GSUtable, 

2 Include the requirements contained in lhe Cllnicat We have made relerence lo the 1igure of 31 •c in lhe Temperature control m lhealres 1s covered m the This statemenl is now incorporated within the 
Oulpul Speciticalion includmg but nol limited lo the Gu1dance Notes. 'Theatre temperatures are lo be Opera11onal Design Noles VS 14th Ocl2014 lor AHSC guidance noles ot lhe malnx 
requirement Iha\ lhealre temperatures are lo be ab e able to be raised to 31 °C 1or certain operalions.' Theatres 1 & 2. Operating theatres 1 ·P 1 ·032 and 1 • 
to be raised lo 31 •c tor cer1a1n operations.' P 1 •044 sha I operate normally as detailed m lhe 

Env11onmental Malrrx These rooms shall be provided 
wilh a manual control to raise the temperature to 
31•c wilhm a period ol 2 hours. This manual control 
function sha J be logged m lhe BMS and the 
temperature requirements of the Environmenlal 
Malrrx shall not apply tor lhe durallon ol the elevated 
temperature operation. THIS HOWEVER IS NOT 
NOTED ANYWHERE 

3 Measures shan be asses.5ed, modelled and The Temp 1max·1 column within 1he 1able has been OK Agreed 
implemented lo demonstra1e that the internal a r updated to 2s•c tor the agreed rooms 3.1 • 3.5 above, 
temperature ot the tol owmg room lypes to reduce lhe 
temperature conlrol lrom 28 'C to 25 C· Treatmenl 
Rooms, Consul1ing Rooms, laboralory: 
Physiotherapy Sludio. Recovery 

These room shal not exceed the maximum 
acceplable level ol 25'C lor more lhan 50 hours per 
annum 

◄ Detailed proposal awa11ed on bedroom venMallon to The stngte bedrooms have had their ensuite extracl NOTE 26 AND VENTILATION TYPE HAVE NOT Refer to Malm 
achieve balanced/ negalive pressure relative to increased to achieve a balance wilhin lhe room, lh1s BEEN AL TEAED. 
comdor , has been noted wllhin lhe matrix 

5 Colour rendering all stated as BO where cenain areas Amended. NEEDS TO BE CHECKED FOR ALL Refer to Matnx 
should be 90 

6 There also need lo have a consistent approach e g. The figure of 25·8 is now reflecled w11h1n lhe malrrx OK Matrix now amended, See item 7 below. 
guidance noles and ED body view room stated as 28 
8 bereavemenl suile body view room stated as 25 •B 

1 Fur1her discussion is required on the mcrnmum Awailing conlirmalion on this one lrom the client. NHSL confirm following discusscon with users lhat the Matrix amended to minimum temperature of 18°C 
temperate requirement for the Bod~ V111W Room. however discussion at the meeting on1he 1111 l.'14 use ol a cooling blankel or cooling col for the body 1s 

in place of B~C. was thal rather than lake lhe room 1empera1ure down appropriate and lherelore there is no requirement lo 
lo a•c which would require specialist coohng they have lhe room at 8 degrees and 2s•c 1s acceptable 
would look at providing a cold blanket for the body 
and room temperalures would be retained as a 
normal room. 

P:\G 154 7\Calcs \Spreadsheets\General\20171004 Environmental Matm Rev 11 .xlsx 
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RHSC&DCN 
EnV1ronmental Matrix Comments 
Second Balch 

NHSL Relerence 

' 

2 

J 

4.A 

4B 

ij 

6 

1 

ii 

II 

NHSL Comment 

Technical Submittal MER-XX-Sl•TS•015 appears lo conlradict environmental note 
13 by way or radiant panel cootrols. 

1 •111-010 medical gas cylinder store, SHTM 02·01 states internal cylinders stores 
may require mechanical venblalion. please confirm no venblalion provided. 

IPS room max/min temperatures stated as "Manufacturer Dependant", lhis 1s not 
acceptable. temperatures lo be staled. Room has 3atlll mechanical extract 

therefore heating type should be Adjacent space lransfer a,r and temperalures 
aCCOldingly. 

Isolation cubicles and bedrooms are nol shown wilh any exlract ventilation. 

Gowning klbby, supply staled as ·m hne with SHPN 04" and extract stated as 'To 
match tolal bedroom air volume· design development JeVlt!W required, 

Technical Submittal MER-XX-SL•TS-015 shows mom 1-B1-057 wilh a radiant 
panel which coollad,cts EnV1roomental Matrix room 1·01-057 warm air reheat 

battery 

Where venblat,oo rates !Olis per person are slated. room occupancy to be delaifed 
and venblabon rales calculated. 

1-B 1-063 Stated as supply air 4ac/l1, exlracl via en-su,te !his room does not have 
en-suite faolities, 

1·01-000 has an area of 8m2 which 1s nol slated in the matrix. PCo to populate 
areas. 

J.Cl.2-036 reVll!W ventilal1011 lype, only showing supply when 4ac/h supply and 
extract. 

P:\G1547\Calcs\Spreadsheets\General\20171004 Environmental Malri~ Re11 l l .11ls~ 

Walt.ice Whune 

Response 
Environmental 

Drawing lmpllcatlon FCComment Post FC Comment 
Matrix Status 

Note 13 has been deleted from the mat/IX and Mercury's technical submiuat takes 
Now updated 

precedent. 
~ 1 ✓ 

Edracl ven~lat1011 has been proYKled. Maln1 updaled and drawings where 
Now updated ' X ✓ 

approprlale 
. 

Room temperatures have been added. Ad1acent space transfer a,r added mto 
Now updated f, 11 ,( 

heating lype 

Extracl rale and note added Now updated f, 1 ✓ 

Note removed and extract rate added. Now updated /t. X ✓ 

The air is healed by a healer ballery which 1s BMS controlled as per the matrix No action required , X ✓ 

These particular areas have been designed based on occupanoes, occupancy 
Nowupdaled -; )( j 

rigures and venblallOn rates have been added to these areas lo proYKle darity. 

Room exlracl rate added Now updated X )( "' 

A review will be camed DUI and any blank GIFA rales will be noted• Updaled 
Nowupdaled X ~ .,f 

schedule ol accommodation reqUlled for This llem 

Venl,lalioo type note amended to incorpoarte e11rac1 Now updated )( X ✓ 
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RHSC&DCN 
Enl'lroomental Matn• Comments 
Second Batch 

NHSL Relerence 

10 

, 

11 

u 

t4 

·~ 
g 

7 

16 

19 

NHSL Comment 

Room 1-GJ-003/0051007 balhroom temperatures staled as 28 120 wilh adJacent 
space transfer air from area wilh temperatures of 28 1 18 

Simi!a~y ,solabon bedroom J-C1 4-0-IO. temperatures ~aled as 28 121 wilh 
ad1acent space transfer air Imm area with temperatures of 28 , 18. ventilation 

dP. scnbed as ·balanced" 

J-CU--003. 00-I, 005 supply and extract ·10 suit locat,oo· not acceptable 

G-02-006 supply and extract ·to suit localion· statement ·to 1u1t loea 1)0 1s not 
acceptable. 

Theatre veot~abon stated as • in line wilh SHTM 03-01" correct. lh1s 1s a 8CR 
req~irement. However dental surgenes are not mentioned m SHTM 03-01 , I would 

suggesl SHPN 36 p&rt 2 The required ventilabon to be designed and detailed, 

I-H2-ll21 is currenUy labelled a single bedroom but 111s an 1solabon room, review 
venblat1on 

1-Pl-003 and 005 are bedrooms. not balhrooms 

Kitchen stales DW172 dependant. actual oes,gn deta~ to be added. 

Complete Estates SOA areas. 

~oom B-S3-002 and 005 staled •fl Environmental Matnx as AdJacenl Space 
Transfer AJr however shown wilh radiant panel on drawing. 

P·\Gl547\Caks\Spreadsheets\General'20171004 Environmental Matrix Rev 11 ,xlsx 

Wall.,cr. Whl Ule 

Response 
Environmental 

Drawing lmpUi;allon FCComment Post FC Comment 
Matrix Stalus 

fnese bathrooms have their own radiant pa~et Now updated 't t ✓ 

The ad1acent area. Lobby 3-C1 4-039 1s healed l'la heater batlel)' and will be at 

least 21"C Main• has been updated 
Now updated , X ✓ 

~r change rates will be noted and 1/>e ·10 ~uil local1on· v.i!I be removed Now updated t(. X ,I 

Air change rates will be noted and the "lo suit location• wiU be removed Nowupda~ )( X ✓ 

In hne with lhe SHTM 03-01 removed and a,r change rates added Now updated :,. X ·' 

Thls room function was RFl'd and has been designed as an isolation toom (malnx 
Now updated X X ✓ 

has been updated) 

~• room changed lo bedroom fow updated X /( ✓ 

Oes,gn details wiU be note<! and ·ow112· w,U be removed. Now updated X /( ✓ 

A rel'lew win be earned out and any blank GIFA rates will be noted Now updated X )( ✓ 

Matnx will be updated with radiant panel noted Now updated /( /( ✓ 
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RHSC&DCN 
Environmenlal Ma!nx Comments 
Si!cond Balch 

NHSL Relerence 

20 

n 

Z2 

'3 

14 

25 

26 

ll 

lll 

29 

NHSL Comment 

ADB code reference should be confirmed. 

Last column ool tilled Whal does ii refer to? 

B-S3-002 & B-54-001 can min lemp be increa~ d to 13? 

Disposal hold - can min temp be reduced lo 16. 

Dunng a recent PG it was made dear that due lo the nature of the research being 
earned oulm the C~mcal Research Deparunenl III rooms H2-013, 014 016 and 

020 lhe temperalure cannot at any lnne exceed 25'C. 

Further 1o 1he recent d1scusS1011 regarding hepa filtratton m the 1Solalion rooms the 
matrix should have be8II updaled to reflect this. 

G-Ft Bedrooms with 6adh where most bedrooms are taken as4adh. 

B-54-004, no supply air 

G-56-016, Coolillg •Yes.Cooling Type - None 

G-01-007 Coo,ng - No. Coo~ng Type -Comfort cooled fresh air 

P;\G1547\Calcs\Spreadsheeh\General\20171004 Environmental Matnx Rev 11.xlsx 

Response 

ADB code reference 1s an unnecessary column lor the use of llus ma!!lx so the 
column W1I1 be deleted from the enwonmenl.al matrix, 

This column lo lhe tET grouping bul lh1s column has now been superseded by lhe 
categonsation document. Column 'hill be deleted from the environmental malnx. 

Temperature will be altered to lB'C 

Sensor could be sel to 16"C rather than l8'C bul the reduction to lhe maximum 

temperature from 28"C lo 25"C 1s problematic though so 1f reqmed. coohng will be 

need lo be added- Confirmed al meebng that 2B'C 1s lo be retained. 

Cooling has bee11 provxted m H2-014 H2-016 and H2-020 H2-013 requires 
cooling Matnx has been updated to reHect this but draW1ng requires updallllg. 

The matrix doesn't note HEPA ~her requiremen!s bu1 all 1so1ahon rooms have the 
capab lily or HEPA fitters being installed 

This is a CAHMS bedroom so 6 ACIH has been ublised. reference lo nalural 
venblation 'hill be removed 

Supply a~ reference win be added. 

Comfor1 cooled fresh air 1s now noted. 

Cooling note removed 

Wallace \\"luur.:.~ 

Environmental 
Drawing Implication FC Comment Post FC Comment 

Matrix Status 

Now updated 1, i ✓ 

Nowupdaled " /( ✓ 

Now ~pdated /( X ✓ 

Nowllpdated /( " ✓ 

Environmental Matnx 
updated and drawing ✓ X ✓ 

lo be updated 

No action requred I{ 1, ✓ 

Now updared X /C J 

Now updated , )(. ✓ 

Nowupdaled ,c X ✓ 

Now updated ~ X ✓ 
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RHSC&DCN 
Envtronmental Malll• Commen!s 
Second Batch 

NHSL Reference 

l:l 

31 

32' 

Jl 

34 

36 

J6 

J:1 

3l'l 

l3 

NHSL Comment 

G-01-I61 , Heabn9 type - Ad)<lcent space transfer air. supply at 10 ~sip positive 
pressure Diagnostic rooms 'To S1Jilloca . 

G-A 1-004, supply 4 aclh extrad 3 adh positive. different lo other diagnostic 
rooms. 

Confirm v.tiere natural ventilabon 1.e l•Bl-063/0651067 

J.Cl 3·018. supply 4 adh extract 3 adh posJ1ve different lo other offices. 

1-L 1-WS Resus area 30m2 with extract al 3 ac.h 

G-A 1-1I28i029 Resus area with central general extract wilh i upply al 10 adh 
extratl al 6 aoh 

Consider absence detectJon to all offus. meetm~ rooms and node rooms. 

1·03-002 C1rcuta1Kln Equipment Storage Bays, all others are presence detection. 

Disposal hold. LG2 recommends 200 lux 

IPS rooms normal lux stated as n.1a 

P.\G1S47\Calcs\Spreadsheets\General\20171004 Environmental Matrix Rev 11.xls~ 

Wt11facP. Wtutt1e 

Response Environmental 
DrawlniJ lmpllcallon FCCommenl Post FC Comment 

Malri• Slatus 

Thisroom1s of comdor and shares heating and venblaoon w.th comdor No action required ,. ,. J 

We have treated this room like an office. No acbon requ~ed 1', , ., 

Exlent of venblabon danfied on schedule Now updated ,. ,. 
•' 

.. 

Air change rates ubhsed are in hne with cellular olfices No action required ,. ,. 

This room has been updated on the malnx Now updated ,. J( ✓ 

Ventilaoon type for these rooms has been updated m hne with design. Now updated ,. X ✓ 

The lighting control has generally been descnbed in the matrix as either presence 
or switched. 1r this 1s causing conlus,on the reference to presence could be 

No acbon reqwed X " ✓ 
renamed automatic As a a general note, automabc detection has been used in all 

suitable a•eas 

Aulomat,c controls added Now updated X /( ✓ 

100 lux will be changed to 200 tux Nowupdaled X /( ✓ 

200 lux w,~ be added lo the matnx. ow updated X " ✓ 
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RHSC&DCN 
Environmental Matrix Comments 
Second Balch 

HHSL Relerence 

41 

-ti 

(3 

44 

45 

~6 

47 

48 

49 

HHSL Comment 

G·Fl-028. 030, 053. 045 and H 1-028 are descnbed as offices but have local lux 
ol 1000. 

Anaesthetic rooms, LG2 recommends local lux 1000 and Ra 80 

Thealre exil bays (transfers! LG2 recommends normal lux 300 local lux not 
requ·ired and Ra 8D 

Preparation rooms and scrub up. LG2 does not require local lux 10,000 - 100..l)OO, 
or Ra90 

Theatreulillly rooms. LG2 recommends local lux 100 - 150 and does not require 
local lux 10.000- 100 000, or Ra 90 

Recovery areas. LG2 does not require local lux 1000 but does recommend Ra90. 

Nursellouchdowll bases not shown to have night lighting, confinTI this achieved by 
dimming. 

Resus troney bay 1·01·009 lo be as olher lrolley bays, Ra 80 and presence 
detection. 

Review colour rendenng, e.g. theatre suite, prep. anaeslhetic, scrub utility, eXJt bay 
all Ra 80. ReVJew coosult/ examination rooms to have lhe higher colour rendering 

of Ra 90. All to be as CIBSE LG2. 

No absence detection or daylighl control delailed included from draW1ngS. 

P \Gl547\Calcs\Spreadsheets\General\20171004 Environmental Matrix Rev 11.xlsx 

Response 

Local lux f,gures to be removed. 

Ra 80 has beiln no led in the enVJronmenlal main. and 1000 lux Is for local lighting 
but 600 tux Is for general: a as noted ., the enVJronmental malnx 

500 tux will be dropped to )00 lux .. Ra 90 WIQ be reduced to Ra 80 and local IUx will 
be removed 

Ra 9() will be reduced to Ra 80 and local lux will be removed 

500 tux WIil be dropped 10 150 lux, RA 90 WIii be reduced to Ra 80 and local tux 
wm be removed. 

RA 8,0 WIN be mcreased ta Ra 90 and bcal lux WIN be removed 

All n,ghl ligh~ng Is achieved by dimmable fittings. 

1-01-009 will be upda1ed lo rellect olher trolley bays. 

RA 90 Is currenUy shown m theatres. prepara1ion rooms scrub rooms. ut1hty 
rooms and exij bay Anaeslhelic room WIii be changed lo Ra90 from Ra80. We 
feel that the consultant room are general treatment rooms so should remain as 
Ra80, where Ra90 is required, il will be achieved VJa lhe examination luminaire. 

The lighting COlltrol has gflflerally been described in the matrix as either presence 
or switched. If this Is causing confus1D11 the reference to presence could be 

renamed automalK: As a a general note, au!omalle detecoon has been used 111 all 
suitable areas 

Environmental 
Matrix Status 

Now updated 

No action required 

EnVJronmenta Malnx 
updated and 

drawings lo be 
updated 

EnVJronmenla Malnx 
updated and 

drawings to be 
updated 

EnVJronmentat Malnx 
updated and 

drawings to be 
updated 

EnVJn)mnenlat Matnx 
updated and 

draW1ngs lo be 
updated 

No action required 

To be updated 

EnVJronmenlal Malnx 
updated and 

dtawmgs to be 
updaled 

No action requ~ed 

Drawing lmpllcallon Fe Comment 

J( 1-

'I, /I 

✓ J( 

✓ )( 

✓ J( 

✓ J( 

,. J( 

1 X 

✓ J( 

1 X 

~ 
~ 
Walt,1(8 Wl1111le 

Post FC Comment 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

./ 

✓ 

,I 

✓ 
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RHSC&DCN 
EnY1roomental Malnx Comments 
Second Balch 

NHSL Reference 

!iO 

NHSL Comment 

Medical loca~on column states ·see Guidance Notes- fOf every entry and 001 
mentioned ,n \hose guidance notes 

P \G1547\Calcs\Spreadsheets\General\20171004 Environmental Matrix Rev 11.xlsx 

Response 

This has been superseded by the nsk profile document which sets out the medical 
grouping and dassificalioo. Column has been removed. 

Wallace Wt11nle 

Environmental 
Drawing 1mp'lca1ion FCComment Post FC Comment Matrix Status 

Now updated X , 
✓ 
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1. EXECUTIVE SUMMARY 

Multiplex (“MPX”) has provided a design for certain 4-bed areas in accordance with the relevant 
Room Data Sheets (RDS) and Environmental Matrix. The design positively pressurises those areas.  

The Board provided a Reference Design (undertaken by Hulley and Kirkwood) which stated single 
bedrooms, and 4 bed areas would be positively pressurised. 

We have reviewed communications from the Board and now from David Rollason Associates (DRA) 
that take a different view. What seems clear is that there is genuine dispute over the interpretation of 
the various guidance and recommendations surrounding bedroom and ward ventilation. In particular, 
whether the 4- bed areas should be treated as a single bedroom or like a ward. I have tried to use 
the neutral term “area” throughout this report.  

SHTM 03-01 notes that although natural ventilation means that it is almost impossible to maintain 
consistent flow rates, it is normally acceptable for general areas including wards. This implies that 
ward pressure balances and ventilation rates within limits are not critical. There is no reason why 
this would not apply equally to 4 bed areas in my view. 

The implication of SHTM 03-01 Appendix 1 is that general wards can be positively pressurised, and 
there is no reason why 4 bed areas would be treated different unless specifically provided for. 

Should it be deemed that SHPN 04-01 applies to specific spaces, it refers to SHTM 2025 and, by 
implication, SHTM 03-01 for ventilation requirements. It also notes natural ventilation should be 
employed where appropriate and possible. It further notes air movement generally should be clean 
to dirty.  

HBN 23, which is considered ‘Best practice Guidance’ in Scotland, follows terminology as SHPN 04-
01, in that, it refers to SHTM 2025 and, by implication, SHTM 03-01 for ventilation requirements. It 
also notes natural ventilation should be employed where appropriate and possible. It further notes 
air movement generally should be clean to dirty.   

SHFN 30 part A was previously referenced by the Board in communications, but is not by DRA.  The 
requirements relating to ventilation in that guidance are unclear. However, the option to cohort 
patients with the same infection in multi bed rooms is mentioned, but goes on to state that the need 
for this should be considered at the design stage. Presumably if this was the intent, which is what 
DRA now imply, the Board should have made this known prior to Financial Close (FC). 

The RDS and Environmental Matrix at FC stated the multi bed areas in question were to be 
positively pressurised, which aligned with the Reference Design Environmental Matrix. These 
documents were subject to review and approval. I would contend this is the normal way to consult 
with the Board on technical issues and that this was done. DRA are of the view that the Board 
challenged the design during the RDD process. However, in my view, it is to be noted that the 
comments made at the time of Financial Close on the Environmental Matrix related to “bedroom” 
ventilation and not the 4 bed areas now in question. I am reinforced in that regard because following 
that comment, MPX/Project Co responded to confirm that changes had been made to address single 
bedrooms.  No feedback was returned at that time by the Board to say that MPX/Project Co had 
misunderstood the scope of the original comment.  
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2. INTRODUCTION 

I was approached by Brodies LLP on behalf of MPX to review technical issues relating to the design 
and construction of the new Edinburgh Royal Hospital for Sick Children.  I have experience 
designing to the various Scottish Health Technical Memoranda (SHTM), Scottish Health Planning 
Notes (SHPN) and other relevant standards which apply in this case.  

I have been asked for my view on the following question: 

“ Whether is your (DSSR) opinion the ventilation design for certain 4-bed wards is in accordance 
with MPX’s contractual obligations ? “ 

Since the instructions from Brodies LLP I have received a copy of a report by David Rollason of 
David Rollason Associates dated 1 November 2017.  I have taken that document as a guide to what 
the Board now considered to be non-compliant and respond to it in this report.  

This opinion has been written by Lindsay Wood BEng(Hons) CEng MCIBSE. I am a Chartered 
Engineer and an Associate within DSSR, a practice of consulting engineers offering specialist 
mechanical and electrical (M&E) engineering designs and advice. I have over 21 years’ experience 
of design of M&E services systems in hospitals and other buildings. My curriculum vitae is included 
in Appendix A.  
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3. LIMITATIONS OF THE REPORT 

In the production of this report, a number of limitations apply relating to the available information that 
has been used to formulate a professional opinion on the compliance of the ventilation of the 4 bed 
areas. These limitations are detailed below: 

 Detailed design drawings (layouts and schematics) and schedules of the ventilation 
installation have not provided or reviewed. In particular, we have not seen the drawings or 
schedules submitted for RDD purposes, and as such, cannot comment on their content. 

 A Reference Design has been produced by the Board’s Consultants – Hulley and Kirkwood, 
which was used to obtain bids for the Hospital project. Whilst we have not been provided 
with the full content of this reference design, we have been provided with a copy of the 
Reference Design Environmental Matrix Issue 3 (dated 19/09/12), and therefore our 
comments contained herein refer to this Environmental Matrix. 
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4. OUTLINE OF ISSUE 

Reference is made to the report by David Rollason. That report concludes that MPX is in breach of 
its contractual obligations with regard to the design of certain 4-bed areas.  The design by MPX 
positively pressures the areas and David Rollason/Board consider that balanced/negative pressure 
is required.   

4.1. Reference Information 

I have been given access to various pieces of reference material including contract documentation, 
design information and relevant contract correspondence. In addition, I have had access to the 
relevant healthcare standards when considering the issue. 

For completeness, I have listed below the pieces of information that I have used in consideration of 
the technical issue in question. 

4.1.1. Contract Documentation 

Schedule Part 6 Section 3 (Board Construction Requirements) Revision I (herein referenced 
BCR) 

Schedule Part 6 Section 6 (Room Data Sheets), consisting of: 

   HLM-SZ-SL-RD-400-001 Rev 01 (dated 18/09/14) – Room Data Sheets (RDS) 

   WW-XX-XX-DC-001 Env Matrix (no revision) – Environmental Matrix. 

It is understood that the RDS and Environmental Matrix listed above were prepared by Project Co, in 
the response to an Environmental Matrix was produced as part of the Reference Design. 

  Reference Design Environmental Matrix (Hulley and Kirkwood) – 3rd Issue (dated 19/09/12) 

4.1.2. RDD Information 

WW-XX-XX-DC-001 Env Matrix Rev 05 – Environmental Matrix Status B with Board 
Comments dated 15/04/16 

4.1.3. Contract Correspondence 

MPX-GC-017577: Ventilation 4 bedded wards (dated 12/05/17) 

R.A.M.-GC-000273: Re: ventilation – 4 bedded wards (dated 16/05/17) 

R.A.M.-GC-000277: Re: ventilation – 4 bedded wards (dated 23/05/17) 

MM-GC-002926: re: Bedroom Ventilation (dated 05/06/17) 

R.A.M-GC-000278: Fwd: Bedroom Ventilation (dated 15/06/17) 

TUV SUD Design Note – Accommodation Design Criteria – Single rooms and Multi Bed 
Wards (dated 21/02/17) 

TUV SUD Paper – General Ward – Ventilation Amendment Proposal to Achieve Room 
Balance (dated 11/05/17) 
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4.1.4. Reference Documentation (Healthcare Standards) 

SHTM 03-01 Part A – Ventilation of Healthcare Premises Part A (Design and Validation) 

SHPN 04-01 – Adult In-Patient facilities 

HBN 23 – Hospital Accommodation for Children and Young People   

SHFN 30 Part A – Manual – Information for Design teams, Construction teams, Estates & 
Facilities, and Infection Prevention & Control teams 
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5. TECHNICAL DISCUSSION 

5.1. Contractual Requirements 

The BCR states a number of salient requirements as follows:  

2.5 – Hierarchy of Standards. This section defines the hierarchy to be followed where there 
are contradictory standards referenced.  

In particular it notes that “Where contradictory standards / advice are apparent within the 
terms of the Board’s Construction Requirements and the appendices…..then (1) the most 
onerous Standard / advice shall take precedence and (2) the most recent standard / advice 
shall take precedence”. When the more onerous requirement is to be used the Board will 
have the right to decide what constitutes the more onerous requirement”.  

It further notes “In certain instances NHS publications include a number of options or 
alternative solutions. Where the Board has defined their preference specifically, Project Co 
shall adopt these preferences as a mandatory requirement. Where no Board preference is 
stated, Project Co shall engage the Board in the design development process to seek and 
incorporate the Board’s preference within the facilities.  

3.6.3 - Room Data Sheets. This section states that “Project Co shall provide Facilities that, 
as a minimum, meet all the requirements specified in the Room Data sheets included in 
Section 6 (Room Data Sheets) of the Schedule part 6 (Construction matters) of the Project 
Agreement. Room Data Sheets not included in Section 6 (Room Data Sheets) of the 
Schedule part 6 (Construction matters) of the Project Agreement shall be provided through 
RDD. 

8 - Mechanical & Electrical Engineering Requirements. This section opens with the 
statement “Project Co shall provide the Works to comply with the Environmental Matrix”. 

8.2 – Infection Control. States that “Mechanical and Electrical equipment selections and 
designs shall take cognisance of HAI-SCRIBE in its entirety”. 

8.5.2 – States a thermal comfort criteria of maximum temperature 25 deg C for patient and 
staff areas not to be exceeded for more than 50 hours per annum. 

8.5.3 – Air Quality. This section notes that “Project Co shall provide natural ventilation 
wherever possible, except where……e) Clinical requirements, as detailed in the Room Data 
Sheets, do not allow in areas such as isolation rooms, where positive or negative pressure 
are required…”. 

Within the BCR, there does not appear to be specific or explicit reference to pressure regimes within 
the multi-bed areas which are subject to this dispute, nor do there appear to be any statements 
relating to the definition of, and related design criteria for, multi-bed areas, which I would expect to 
see if the Board had explicit requirements for these spaces. In the absence of any specific guidance 
in the BCR or RDS, I understand that MPX/WW have stated their proposed pressure regimes in their 
FC Environmental Matrix and Room Data Sheets.  
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5.2. Reference Design Environmental Matrix 

A Reference Design has been produced by the Board’s Consultants – Hulley and Kirkwood, which 
was used to obtain bids for the Hospital project. 

Whilst we have not been provided with the full content of this reference design, we have been 
provided with a copy of the Reference Design Environmental Matrix Issue 3 (dated 19/09/12). 

Within this document, there is a page which identifies room types and provides a reference template 
for each room type, which is then utilised as the basis for the individual Environmental criteria for 
each individual room. The relevant aspects of this are included below: 

 
Room Function 

Ventilation 

Type Supply  Extract Relative Min 

  ac/hr ac/hr Pressure Filtration 

Bedroom Central Supply Air  4 0 Positive G4 
Multi-bed Wards Central Supply Air  4 0 Positive G4 

 

The Reference Design Environmental Matrix also includes a page of guidance notes which include 
the following statement: 

‘This workbook is prepared for the Reference Design Stage as an easier reference tool to 
replace ADB RDS M&E Sheets for the Environmental Criteria elements as described on 
these sheets.’ 

The Reference Design Environmental Matrix has been used as the basis of the Environmental 
Criteria utilised by MPX and their designers when bidding for the Project. 

It is noted that the information above includes positive pressure to both the single bedroom, and the 
multi-bed wards, which is the room type which has been applied to the 4 bed areas within the 
Reference Design Environmental Matrix. 

It is further noted that the supply air requirements contained within the Reference Design 
Environmental Matrix are lower than those contained within SHTM 03-01 Part A (described in more 
detail in section 5.3.1). 
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5.3. Healthcare Standards Requirements 

5.3.1. SHTM 03-01 Part A – Ventilation for Healthcare Premises – Design and Validation 

This document is referenced by both SHFN 30 and SHPN 04-01 and so is significant in the 
discussion of ventilation configuration. 

Reference is also made in some older SHPN / HBN documentation to SHTM 2025 (or HTM 2025 in 
the case of HBN). However, SHTM 2025 was superseded by SHTM 03-01 in Oct 2011, with the 
latest version available on the HFS website having been published in February 2014. Since SHTM 
2025 (and HTM 2025) have been superseded, the design guidance which would be relevant to be 
applied would be SHTM 03-01. 

In 2.3, SHTM 03-01 notes “As the motivating influences of natural ventilation are variable, it is 
almost impossible to maintain consistent flow rates and ensure that minimum ventilation rates will be 
achieved at all times this variability is normally acceptable for general areas including…general 
wards”. 

Sections 2.6 to 2.9 discuss the use of Extract Ventilation systems, supply only ventilation, and 
supply and extract ventilation. None of these paragraphs reference single bed rooms, multi bed 
rooms or wards specifically, suggesting that a variety of solutions may be acceptable. Paragraph 2.8 
Supply only ventilation does however reference Appendix 1 table A1 with respect to air change 
rates. An extract of table A1 is given below; 

Table A1 
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It can be seen that General Wards can acceptably be provided with supply or natural ventilation, and 
that single rooms can be provided with supply, natural or extract ventilation. General wards have no 
pressure requirements, and single bed wards can be neutral or negatively pressurised. However 
given the statement in 2.3, should a specific pressure regime be critical in either of these room 
types, natural ventilation would not be an appropriate solution.  

5.3.2. SHPN 04-01 – Adult in-patient facilities 

As this document relates specifically to Adult in-patient facilities, its relevance may be subject to 
debate. However, the following items are worthy of note; 

1.5 Presumption of single rooms, unless clinical reason for multi bedded rooms 

1.7  Appear to use the terms “multi-bed rooms” & “multi bed wards” as interchangeable 
terms. 1.8 also refers. 

3.10 This section notes that “The alternative to a single bed room is a multi-bed room. 
These will only occur in…..new build projects where a need has been established”. 

4.19  Ventilation design should be in accordance with SHTM 2025, which is to be 
replaced by SHTM 03-01 

4.20  Air movement induced by mechanical ventilation should be clean to dirty.  

4.77 Where appropriate and possible, natural ventilation should be employed. 

4.79 Energy recovery should be employed when possible and particularly in ventilation 
systems 

5.3.3. HBN 23 - Hospital Accommodation for Children and Young People 

HBN 23 is published for use in England, however, it is noted within the HFS publication list with a 
‘Status in NHS Scotland of ‘Best Practice Guidance’’ and as such is relevant to consider in relation 
to the discussions within this report. The following points are relevant to note; 

3.136  notes number of bed areas and their configuration will depend on size of population 
and local knowledge of health needs 

3.137 notes that 100% single rooms with en-suite offers maximum flexibility. For best 
practice 50% of rooms should be single. 

3.138 Allocation of multiple bed areas is ultimately a local decision 

3.138 Within HBN 23 there are various references to 4 bed wards (for example in the 
context of in-patient accommodation Para 3.138), as well as references to multi-bed rooms. 
As with SHPN04-01, these terms appear to be interchangeable through HBN 23, and 
without clear definition of each term  

5.8 Where appropriate and possible, natural ventilation should be employed. 

5.11 Where economically viable, energy recovery should be used on air conditioning and 
ventilation systems 

5.53 Further reference to the use of natural ventilation 

5.53 HBN 23 references HTM 2025 (since it is an English document), which by implication 
would mean that the relevant, current Scottish guidance would be SHTM03-01.  
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5.58 & 5.59 these infer that air movement induced by mechanical ventilation should be clean 
to dirty. 

5.3.4. SHFN 30 part A 

This document was previously referenced in correspondence from the Board that I’ve been provided 
with but is not relied upon by David Rollason of DRA. I have considered the document and do not 
think it provides the answer one way or another but is in my view more supportive of MPX. Clause 
5.4 notes that “Multi bed rooms can also be used to cohort patients with the same infection…..The 
possible need for this should be considered at the design stage”. There is again no reference to 
pressurisation in this clause. In fact clause 5.2 may be more relevant on this context; “The key to 
effective isolation on general wards is the provision of sufficient en-suite single-bed rooms to prevent 
patients known to be a risk for spreading infections being cared for in open ward areas…… 

Most patients requiring segregation /isolation on general wards can be isolated effectively in en-suite 
single rooms”. The implication here is that isolation of infectious patient is best dealt with in single 
bed rooms.  If a different approach is being taken, and multi bed rooms are now being considered 
for that purpose that should have been considered at design stage, i.e. prior to FC.  

Clause 6.10 notes that “The same basic principle applies for all clinical areas whereby positive 
pressurisation is maintained by providing supply ventilation in cleanest areas cascading to dirty 
areas where negative pressure will be achieved”. Where single and multi-bed rooms are classed as 
clinical areas, we would contend that this principle is achieved, with supply air to rooms providing 
positive pressure cascading to corridors (less clean) and en-suites (dirty). 

Finally it is significant that between 6.11 and 6.12, SHFN 30 notes “See Scottish Health Technical 
Memorandum 03-01 Parts A and B for comprehensive guidance on the design, installation and 
operation management of ventilation systems in healthcare premises”. It is clear that SHFN 30 sets 
very general principles only and that SHTM 03-01 should be referenced for detail. 

5.4. RDD Environmental Matrix 

The RDS and Environmental Matrix submitted at Financial Close align with each other in stating the 
following: 

 Single bedroom 4 ac/h supply ventilation providing balanced ventilation, noting that the 
reduction to 4 ac/h is to accommodate allowance for natural ventilation via openable window  

 Multi bed wards 4 ac/h supply ventilation providing positive pressure ventilation, noting that 
the reduction to 4 ac/h is to accommodate allowance for natural ventilation via openable 
window 

I understand that MPX and their designer WW, have assumed that the 4 bed areas are designed as 
multi-bed ward, and, in the absence of specific guidance, I would concur with this approach.  

I note that the air changes within the WW Environmental Matrix are based on those noted in the 
Reference Design Environmental Matrix. Additionally, the guidance notes on this version of the 
Environmental Matrix also state that this is used to replace the ADB RDS M&E sheet for ease of 
reference. 

There is additional notation (note 25) in the guidance section which highlights that the air change 
rates applied to single bedrooms relates to a mixed mode ventilation strategy which has been 
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applied for physiological benefits to the occupants of the space, and also for energy conservation 
purposes, which I would generally concur with. 

My interpretation of the table contained within SHTM 03-01 Part A is that for single rooms, supply 
and/or natural and/or extract ventilation is appropriate. For general wards, supply and/or natural 
ventilation is appropriate. The implication here is that general wards will always be balanced or 
positively pressurised. Single bedrooms may be balanced or negatively pressurised. 

The Board comment at FC states as follows: 

‘detailed proposal awaited on bedroom ventilation to achieve balanced / negative pressure relative 
to corridor’  

In response to that MPX made alterations to the single bedroom arrangements. In the context of the 
requirement of SHTM 03-01, the details in the RDS and the later feedback returned on MPX’s 
response, it is reasonable to assume that the Board comment was intended at that time to refer only 
to the single bed rooms in the Environmental Matrix and RDS. As above, changes were made by 
MPX to address the comments.  
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6. REVIEW OF THE DRA REPORT 

I have reviewed the observations detailed in the DRA report dated 1 Nov 2017, and would comment 
as follows on the opinions offered: 

Section 1 and 2 of the DRA report appear to be an introduction and summary of the design, 
therefore require no further no comment. 

Section 3makes no mention of the Reference Design Environmental Matrix. It consequently 
takes no account that the Board’s design was to pressurise the 4-bed areas in question.  

Section 3 makes multiple reference to ADB sheets, but does not make any reference to the 
guidance notes within the Reference Design Environmental Matrix or later Environmental 
Matrix that state these documents are to be used in lieu of the ADB content for ease of 
reference. The reference to the PCP’s needs to be read with that in mind, that the ADB 
sheets were being superseded by the engineering matrices.  

Section 3 also make reference to the comment returned by the Board on the Environmental 
Matrix but no explanation is provided about why that comment would have been taken as 
referring to the 4-bed areas. As I have set out, changes were made to the single bedrooms 
in response to the feedback received.  

The DRA report does not appear to make reference to natural ventilation as a part of the 
design solution for these spaces. I believe this to be significant in the issue, and as such 
should be acknowledged. Whilst I have not been party to the full Reference Design content, 
I would expect (given experience on similar projects) that the Reference Design information 
is likely to have had a natural ventilation design strategy embedded within it. Also, the 
healthcare guidance in various locations (eg HBN 23 para 5.8; SHPN para 4.77; SHTM 03-
01 Para 2.3) state that ‘natural ventilation of rooms should be used wherever appropriate’ or 
equivalent wording.  

Similarly, the DRA report does not appear to make reference to HBN 23, which I believe is 
relevant guidance to consider in the context of this facility. 
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7. CONCLUSION 

The parties have taken a different approach to whether the design should reflect that required for a 
single bedroom or a ward. There is nothing specific in the BCR’s to assist with interpretation as to 
whether the area is a ward or bedroom.  

In the absence of explicit requirements on the design criteria for 4 bed areas, I would concur with 
the approach taken by MPX in applying general ward design criteria from table A1 – recommended 
Air Change Rates from SHTM 03-01 Part A to the spaces designated as 4 bed areas, and indeed 
this has been outlined within the Financial Close documentation presented by ProjectCo. 

David Rollason has placed some reliance on the ADB sheets, however, within both the Reference 
Design information, and MPX information, the Environmental Matrix explicitly states that it is being 
used for ease of reference to replace the ADB M&E sheets for environmental criteria. If there is 
conflict between the ADB sheets and RDS/Environmental Matrix then for ventilation requirements I 
would expect MPX to follow what is in the engineering documents. I note that the BCR’s at Section 8 
“Mechanical & Electrical Engineering Requirements” provides that “Project Co shall provide the 
Works to comply with the Environmental Matrix”.  

I do not consider that the NHS Requirements or Good Industry Practice leads to a different view in 
contrast to what is said by David Rollason.  The NHS Requirements do not provide definitive 
guidance and in fact suggest that cohort of infection patients is best dealt with in single bed rooms.   

In my experience the fact that the design of 4 bed areas, as it stands, provides a positive pressure 
to the corridor may be considered beneficial to some patient groups. 
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8. APPENDIX A – CIRRICULUM VITAE : LINDSAY WOOD

 

  Name 
Lindsay Wood 

Current Position 
Associate 

Education and Qualifications 

BEng (Hons), CEng 

Professional Memberships 
Chartered Engineer 
Chartered Institution of Building Services Engineers 
(MCIBSE) Member 
Low Carbon Energy Assessor (LCEA Scotland) 

DSSR Career Summary 
1996 - Present  Project Engineer to 
 Associate 

 
Overview 
Lindsay is an Associate with DSSR. She has a 
mechanical background and has acted as the 
Lead Mechanical Engineer and Project Co-
ordinator in a variety of projects within various 
sectors and has recently been the project co-
ordinator on large scale education and healthcare 
projects. Lindsay has over 21 years experience in 
Building Services with DSSR and a Chartered 
Engineer for 10 Years.  

Having developed expertise in the design of low 
energy educational buildings using IES Modelling 
as a tool to deliver optimum low energy design 
solutions, Lindsay will ensure that this experience 
is utilised for this project to ensure that the results 
influence the building design positively.  

 
Relevant Experience 
 
Bristol & Southmead Hospital 
Project Co-ordinator on the redevelopment of 
existing hospital site with new buildings for Bristol 
and Southmead Hospital PPP 100,000m2 of acute 
medical facilities. 
 
 

NAHSW, Enniskillen 
Mechanical Associate on the 63,000m² New 
Acute Hospital in Enniskillen, Northern Ireland. 
DSSR was responsible for the complete design 
of mechanical and electrical services 
throughout the hospital. The building uses 
passive environmental design to satisfy 
requirements for natural ventilation, access to 
daylight, sunlight and thermal comfort.  With the 
use of low carbon and renewable energy 
systems complete with sophisticated Building 
Energy Management systems, the highly-
efficient design makes the most of every unit of 
energy consumed. 
 
Forth Valley Royal Hospital, Larbert 
Project Co-ordinator responsible for delivery of 
mechanical design packages for new £260m 
Forth Valley Royal Hospital new build PPP 
project, including responsibility for co-located 
M&E design team.  Part of this development 
included a dedicated Learning Centre 
incorporating 150 seat Lecture Theatre, Teaching 
/ Seminar spaces and simulation Theatre & Ward 
Facilities. 
 
Acorn Health Centre, Huntingdon 
Project Co-ordinator and Senior Mechanical 
Engineer on new 5,000m² health facility in 
Huntingdon, comprising consulting space for 
health professionals, along with support offices 
and associated community facilities, including 
seminar / conference spaces. 
 
Beatson Cancer Care Centre, Glasgow :  £45m 
Project Co-ordinator on the £45m Beatson 
Cancer Care Centre new build at Gartnavel 
Hospital, Glasgow with full occupancy achieved in 
2007. 
 
Mid Argyll Community Hospital, Lochgilphead  
Project Co-ordinator on the Mid Argyll Community  
hospital project including Maternity, Geriatric & 
Dementia Care Facilities.  
 
Sapley Sq, Huntingdon 
Project Co-ordinator and Senior Mechanical 
Engineer on replacement shop units and 
community facility adjacent to main Acorn Health 
Facility. 
 
 
 
 
 

DSSR I CONSULTING ENGINEERS Page 406

A47224882



9. APPENDIX B – CIRRICULUM VITAE : BILL CHALMERS

 Name: Bill Chalmers 
 
Current Position:   Partner 
 

 
Education and Qualifications 
BEng (Hons), CEng  
 
Professional Memberships 
Chartered Engineer 
Member of the Chartered Institution of Building 
Services Engineers (MCIBSE)  
Member of the Institute of Corrosion 
 
Career Summary 
1980 - Present  Trainee to Equity Partner 

 
Overview 
Bill was initially employed by DSSR in 1980 as an 
Apprentice Mechanical Engineer, progressing 
through the Firm to become an Equity Partner in 
2007. 
 
His experience in the property and construction 
industry ranges through all sectors. Bill has a 
wealth of experience in managing design and 
reporting teams on fast track projects.  
 
Bill’s key skills and experience are setting up 
resources and leading teams, formulating and 
agreeing project deliverables, responsibility for 
commercial agreements and undertakings and 
monitoring of DSSR service provision against 
agreed parameters, including schedule. 
 
Bill is responsible for the Peer Review, QA and for 
DSSR Performance and Delivery. 
 
Bill has also served as an External Assessor for 
the Building Services Degree Course at Glasgow 
Caledonian University. 
 
Relevant Experience 
Enniskillen Hospital, Ireland 
Overseeing of Project on the 63,000m² New 
Acute Hospital in Enniskillen, Northern Ireland. 
DSSR was responsible for the complete design of 
mechanical and electrical services throughout the 
hospital.  

 
Bristol and Southmead Hospital 
Monitoring of DSSR service provision on key 
elements of the redevelopment of existing 
hospital site with new buildings for Bristol and 
Southmead Hospital PPP 100,000 m2 of acute 
medical facilities. 
 
Forth Valley Royal Hospital, Larbert, Stirling 
Partner responsible for delivery of M&E Services 
on the new £260m Forth Valley Acute Hospital 
new build PPP project. Part of this development 
included a dedicated Learning Centre 
incorporating 150 seat Lecture Theatre, Teaching 
/ Seminar spaces and simulation Theatre & Ward 
Facilities. 
 
Beatson Phase 2 Development – the West of 
Scotland Cancer Care Unit 
Management of Team on £45m New Build at 
Gartnavel Hospital, full occupancy achieved in 
June 2007. 
 
New Glasgow Victoria and Stobhill Hospitals 
Management of Team on £140m new build 
Ambulatory Care and Diagnostics Facility on 2 
sites, plus 60 bed inpatient wards at Victoria 
Hospital. 
 
Ravenscraig Phase 2 
Partner responsible for the Ravenscraig Phase 2 
Masterplan study with specific role of developing 
an energy strategy to support the proposed 
Phase 2 development of up to 1.5 million sq ft of 
mix use development including residential, retail, 
commercial and hotels etc. 
 
Aggreko  
Partner responsible for the new 50,000ft2 state-of-
the-art generator assembly facility for Aggreko 
Ltd. DSSR provided a full mechanical and 
electrical design service including modelling 
analysis for generator test bay environmental 
control and management of major P.U. diversion 
enabling works.  
 
News International  
Partner in charge of the major development for 
News International comprising detail design of 
services and key process interfaces for new press 
halls in Liverpool and London. These projects 
were valued at over £500 million and required 
extensive process design as well as considerable 
HVAC and Power design. 
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AHU Ref: AHU 04-06 
 

Drawing Ref: 
 

WW-Z3-04-PL-520-001 

Location: Zone 2 Level 04 Ventilation Plantroom 3 
 

Areas Served: Zone 4 Level 01 - PICU HDU (B1), Bereavement Suite (J1), Clinical Research Facility (H2) 
 

Manufacturer: TBC 
 

Supply Section 
Components: 

Inlet 
 

c/w motorised damper. Include actuation. 
 

Access 
 

Base panels suitable for internal access. 

Attenuator 
 

Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 
 

LTHW Frost Coil Air On/ Off: -10°C/ 5°C 
Duty: To be provided by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Panel Filter: G4 filter fitted with external manometer. 
 

Rotary Thermal Wheel Winter – On/ Off Coil Temperatures: 5°C/ TBC 
Summer – On/ Off Coil Temperatures: 26°C/ TBC 
Minimum Efficiency: 65% 
Variable speed controlled 
Include purge section 
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Supply Fan Design duty: 5.396m³/s against 600 Pa external static pressure 
Run & Standby Plug Fans to be included in line with SHTM 03-01/ 
SHPN 04 – Supplement 1. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

CHW Cooling Coil Air On/ Off: 26°C/ 18°C 
Duty: To be provide by manufacturer 
CHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

LTHW Heating Coil Air On/ Off: TBC°C/ 18°C 
Duty: To be provide by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 
 

Bag Filter F7 filter fitted with external manometer. 
 

Outlet 
 

c/w combined smoke and fire damper (CSFD). Include actuation. 
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Extract Section 
Components: 

Inlet c/w motorised damper. Include actuation. 
 

Access Base panels suitable for internal access. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Panel Filter G4 filter fitted with external manometer. 
 

Extract Fan Design duty: 4.252m³/s against 490 Pa external static pressure 
Run & Standby Plug Fans to be included in line with SHTM 03-01/ 
SHPN 04 – Supplement 1. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access. 
 

Outlet c/w motorised damper. Include actuation. 
 

Weight: To be provide by manufacturer 
 

Induct Sound 
Power Levels dB 
re 1pW 
(to be provided by 
Manufacturer)  

 63 125 250 500 1k 2k 4k 8k dB(A) 
@ 3m 

Breakout         

TBC 

Intake         

Supply         

Extract         

Discharge         
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Notes: 
 
1. The schedule has been produced from the available data and will be reviewed and updated as necessary as the T3 

drawings are available. 
 

2. Units to be in compliance with the requirements of SHTM 03 including access sections and lights pre-wired to 
external isolator, inverter driven fans, etc. 
 

3. LTHW temperatures to heating coils shall be Flow 80°C/ 60°C Return. CHW temperatures to heating coils shall be 
Flow 6°C/ 12°C Return. Uplift from heating recovery to be taken into account for coil sizing. 
 

4. Ductwork installation to comply with DW144. Bends and tees to be provided with turning vanes. Ductwork 
connecting to the main runs shall be via shoe branches.   
 

5. AHU to be suitable for internal plantroom installation and double stacked. 
 

6. AHU Manufacturer to include for:-  
� Suitably sized glass traps 
� Bolting together of inspection/ validation of units on site. 

 
7. AHU’s to be provided with the following:-  

� Casing Strength 2A 
� Thermal Bridging TB2  
� Air Leakage Class B  
� Motor Class EFF1 

 
8. Specific fan power (SFP) to be in compliance with the Building Regulations: Section 6.6. 

 
9. During the periods that AHU 04-06 requires to be switched off for general maintenance the following procedures 

shall be introduced to allow the supply ventilation system to the isolation suites to continue to operate under these 
circumstances; 

 
1. AHU 04-06 follows procedures to switch off for maintenance with the CSFD on the AHU supply outlet closing. 
2. 2 no. addressable combined smoke and fire dampers (CSFD’s) close on the AHU general ductwork to direct 

supply air to the AHU 04-06 isolation rooms only. 
3. The motorised damper situated on the maintenance/ by-pass branch opens to link AHU 04-06 with AHU 04-

07 supply ductwork. 
4. AHU 04-07 goes into ‘Maintenance Mode’ with the supply fan increasing in duty (+20% based on clean filters) 

to accommodate the additional supply duty required to serve the AHU 04-06 isolation rooms. 
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5. The combination of existing constant volume dampers (CVD’s) to general areas & constant volume boxes 
(CVB’s) to isolation rooms will operate as normal - maintaining the regulation of air flow rates to their 
respective departments/areas.  

Wallace Whittle 

~ 
I~ 

rov® 
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AA 
MERCURY 

Attention: 

Project Name: 

Project Address: 

Submittal No.: 
Re: 
Rev: 
Date: 

Dear Sirs, 

Lead Document Controller 

RHSC 

RHSC & DCN Project Office 
little France Crescent 
Edinburgh, 
EH16 4TJ, 
United Kingdom 

MER-XX-SL-TS-127 
AHU 04-07 & AHU 04-09 H8.1 

1 
03-Mar-17 

Brookfield·\■ 
MULTIPLEl . 

~ 
cOHTAAClOR~ 

Please find attached copy of the above mentioned Submittal as per the attached 

Submittal Form 

Please revert with your comments/approval at your earliest convenience 

Yours Sincerely, 

Gearoid Murray 
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a MERCURY 
Technical Submittal Form 

ENGINEERING 

Project No. luK1.0003 I Submittal No. 

M ER-XX-SL-TS-127 
Project Title: IRHSC 

I 

Category TS 

Rev: 1 
Date 

03-Mar-17 

Project No: UK10003 I 
Submittal No: MER-XX-SL-TS-127 I 
Drg/Spec Section: 524- Ventilation Drawing I 
Description: AHU 04-07 & AHU 04-09 H8.l Technical I X 

Enclosures Rev Description Remarks 

1 0 Technical submittal comments form 

1 0 Technical submittal appraisal sheet 

1 0 BMCE TS Appraisal Sheet 

1 0 Wallace Whittle AHU Specification 

1 0 AHU Data sheets & Drawings 

1 0 Sandomental CE Certification 

1 0 Eurovent CE Certification 

1 0 AHU O&M 

Comments/Notes 

Issued by: Gearoid Murray I 
Received By: I 
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MER- 0 AHU This company Bouygues meeting • 
XX_SL- 04-07 from their with Q-nis Friday 
TS-127 &AHU website does 21/10/2016 

04-09 not appear to 17/11/16 Why is 
HS.1 have a UK this still open. 

distribution Please specify 
network which 
will make 
spares difficult 
to obtain as 
they will all 
have to come 
from Portugal 
can we be 
advised where 
spares can be 
obtained from 
ex stock in the 
UK ( before we 
fully comment 
on the 
document) 
Full filter Emails have been fllll'tl..'1:UI All data 17/11/16Why 
details required sent all data sent, and is this still 
I.E. Bag filters Suppliers detail pockets open. Please 
do not list sent. Types sent. were specify FYI . 
frame size and Closed emailed to because full 
how many Richard info which 
pockets for would be 
each bag filter required to 
size order them has 

not been 
received, I 

have informed 
11 

many times of 11 
II the info which 1, 

is required, 
Width - Height, 

Frame size, 
Number of 

pockets, Depth 
of pockets, 
synthetic or 

rigid for each 
filter SPEC 

SHEETS DO 
NOT CONTAIN 
ALL OF THIS 

INFO 
Identify which 3/11/16 Only in rlfltl.'1:h1 

space is for theatre AHU- last 
future section on bottom 
humidification of AHU as per 
and who's manufacturing 
humidifier and drawing 
type that space 
has been 
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allowed for/ 
based upon 

3-11-16 These ~ 
are called in the 
WW schedule. Not 

Confirm that all AHU are Duty 

all are twin stand by. 
,, 

17/11/16 Yes they I• 

motored and I• 

that the aare on standyby 

second motor 
but 6 AHU's not I: 

in each 
Duty standby AHU 

~ 
04-

position is a 01/02/03/04/05 & 
stand by. 02-01 
Spares - 3-11-16 Spares --

r ■ •t1.,:u1 

Confirm that a supplied. Spare 
spare inverter hinges & handles, 
of each size, Approx 10 of 
10 door hinges each.Spare motor 
of each size, 5 for themal wheel 

Ii 
door catches of is extra at a cost r, 
each size 1 and inverters. A 
heat wheel list to them of 
motor of each recommended 
size and 1 heat spares to hold. 
wheel drive of 
each size will 
also be 
supplied as II 
free issue 
spare as well 
as the already 
offered 1 1, 

motor of each It 

size and a full 
set of panel 
and bag filters 
All controls, 3-11-16 Schneider llllftl.,::111 Inverters? 
switches (dp) to provided We have 
actuators etc equipment that is been 
are Schneider- fitted to the AHUs informed 
please confirm 1. Damper that all 

Actuators 2. r, control in 
Differential 3. the AHU 
Pressure Switches were 
4. Frost Stat 5. Schneider 
Frost Averaging 
sensor 17/11/16 
No not Inverters 
22/11/16 
Schneider 
invertors being 
provided 
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From BIM All comments as 11111.).,ollJ All AHU's 
Drawings are per TS 84 & 89 are 
these AHU of a 3/11/16 Yes designed 
physical size except for coils to aaccess 
that all and thermal and 
component wheel. Coils will remove 
parts can be have to be parts. 
easily removed disconnected and 30/9/16 
when they and thermal wheel 
all services are requires AHU to 
installed in situ be separated to 
I.E All Heat allow removal 
wheels and 
coils 
Confirm that all All comments as ,lllla.).,ollJ Yes 
drip trays are per TS 84 & 89 30/9/16 
of a corrosion 3/11/16 Yes 
resistant 30/9/16. Its 
material I.E. confirmed in email 
Stainless steel 26/10/2016 
Confirm that all All comments as llll{a1,1:m Yes 
aspects of the per TS 84 & 89 30/9/17 
AHUs Conform 3/11/16 Yes II 

to SHTM 03 30/9/16. Its 
confirmed in email 
26/10/2017 

Are cooling coil All comments as illlll.).,;alJ Yes 
condense trays per TS 84 & 89 30/9/18 
insulated as 3/11/16 Yes 
per Spec 30/9/16. Its 

confirmed in email 
26/10/2018Width 
of AHU 

No All comments as IIIH.).,ollJ 

maintenance per TS 84 & 89 
manual Was included in 
included only a TS085/089 
maintenance 
statement 
Are the glass All comments as [IIOJ.i::uJ 

traps included per TS 84 & 89 
as per WW 3/11/16 TBC BY 
spec ( I.E. WW 17/11/16 
WW-XX-04-SH- Yes Glass traps 
524-*) provided 
Does not All comments as [IIU1-i=IIJ 

appear to be per TS 84 & 89 II 
mention of Dial 3/11/16 
gauges across Magnahelic gaiges 
filters included 
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Confirm BMS The following 1• ■-1-,=1•J Because 
control items A/B will be this is not 
strategy fitted and wired the 

on site. A. answer to 
Supply /Extract the BMS 
Temperature B. scontrol 
Supply and Extract strategy 
Static Pressure. question 
They will be wiring /which ts 
the valve is it now 
actuators for the on But 
Air Handling Units. am now 
17/11/16 Why is closing 
this still open. this as it 
Please specify. should be 
This is on a in the BMS 
separate TS. strategy 

docs 
Identify on 3-11-16 See AHU 1• ■-J.i=1•J 

drawing of selection and 
AHU all manufacturing 
components, drawings. 
Lighting and Manufactuerer 
light switches, Drawings will be 
control panel,/ uploaded to Zutec. 
inverters, 17 These are 
viewing ports identified on the 
etc/ add key tech sub 

drawings. Mail 
Sent 16/11/16. 
Pointing out eaach 
section in the 
AHU. 

Will there be a All comments as 1• ■ u.,::i1J 

smoke sensor per TS 84 & 89 
in the supply 17/11/16 Yes this 
as required by will be on the Fire 
SHTM 03-01, Alarm System 
6.21 
From BIM All comments as , ••• 1-,::ilJ 

Drawings are per TS 84 & 89 
these AHU of a 
physical size 
that all 

I 

component 
parts can be 
easily removed 
when they and 
all services are II 

installed in situ 
Identify All comments as ii"u1-,::i11 

minimum per TS 84 & 89 
maintenance 3/11/16 Width of 
space required AHU 
to each aspect II 

of the AHUs 
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a MERCURY Technical Submittal 

ENGINEERING Comments Form 

Project No. luK1.0003 I I 
Submittal No. 

MER-XX-SL-TS-127 
Project Title: IRHSC 

I 
IRev: 11 
IDate: I 03/03/2017 

Project No: UKl.0003 
Submittal No: MER-XX-SL-TS-127 
Drg/Spec Section: 
Description: AHU 04-07 & AHU 04-09 H8.1 

Item Comment Response 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Technical Submission Appraisal Sheet 

Project: RHSC&DCN 

Contractor: Mercury Engineering 

Date: 03/03/2017 

Tech Sub Item: Air Handling Units- AHU 04-07 & 04-09 

Revision: 1 

Aconex Ref: Schedule of Air Handling Unit 

Product Data Description 

~b~Eirttowlirmation Air t- arwy,g IUNf,5 If No, please confirm derogation 
&~t Type (Generic Type) Mee hanical ' ~ervice~ 

Msl1<t/Model eSDlv1 

HLM Specification 

RBG Specification 

Wallace Whittle Specification X 

Certificate of Conformity (CE Mark) X 

SHTM X 

Energy Characteristics (WW Model) X 

Sample to be Issued 

Original Equipment Manufacturer Description 

Name Sandometal 

Contact Jorge Duarte 

Address Estrada Nacional 10, km 127,600 
2615-133 Alverca do Ribatejo -
Portugal 
Q-nis: Unit 82, Colchester Business 
Centre, 
Wyncolls Road, Severalls Park, C04 
-· ·-

Sub•Contractors are required to complete the attached template as pan of their technical submissions to support asset, lifecycle, risk and facllities management activities. 

Sub Contractors are asked to include performance characteristics and life expectancies far the product/ system tosether with any associated critical components or finishes in compliance with the specification. 
Ltfe expectancy requirements will be as stipulated in the technical documents This Information is to help inform lifecycle & strategic spare planning The template also provides a schedule of documentation to 
be provided with the technical submittal (where applicable), which is intended to support the understanding, operation and maintenance of the premises and, crucially, to allows the client ta bulld appropriate 
maintenance plans which will suppon the optimum operation and longevity of the asset Actual hard data is to be included in the template to facilitate comparison and collation References to technical brochures 

or other documents are not acceptable, 

Sub-Contractors are required to confirm the warranty or guarantee details supporting their product or system lncludlng details of the warrantor or party underwriting the warranty Bouygues E&S FM UK Limited 
will require to be named as the principal benefactor of the warranty/ suarantee 

F'nally, where appropriate, the Sub·Contractor shall nclude a budget price for carrying out the first year's maintenance and include details of the scope of that service together with the number of v)s1ts proposed 
within the first year 

Warranty Terms Description 

-1 · of • 3 • 
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Warranty Start Date From PC 

Warranty Expiry Date 1 Year from PC 

Warrantor Sando mental 

Documentation to be Provided - Where Applicable Comments 
Maintenance Requirements & Frequencies Technical Selection 

Requirements for Statutory Inspection & Testing As per O&M 
attached 

Calibration Requirements & Tools & Frequency As per O&M 
attached 

Software (Future proofed/ non-closed protocol) Open Protocol 

Whole Life Performance Chart- Characteristic Curves N/A 
Lifting requirements As per O&M 

attached 

Technical Brochures-Documents AHU Selection 

Critical Components Type Service Comments 
Life (Yrs) 

Fans Ziehl Abegg Plug fans As per Technical information 
attached 

Coils Heating/cooling As per Technical information 
attached 

Thermal wheel Rotary wheel As per Technical information 
attached 

Fuel Consumption Rate Example 
Maximum Current Consumption As per technical Sheet Electricity (Kw) 

Power Input - Pl As per technical Sheet Gas (L/s) 
water (L/s) 

Optimum Performance Benchmark Output Example 

See AHU selections as attached Will vary on AHU performance Electrical Output (W) 

See AHU selections as attached Will vary on AHU performance Air Flow Rate (Ltrs/s) 

See AHU selections as attached Will vary on AHU performance Water Flow rate (Ltrs/s) 

See AHU selections as attached Will vary on AHU performance Inlet Temperature (deg. C) 

See AHU selections as attached Will vary on AHU performance Outlet Temperature (deg.C) 

See AHU selections as attached Will vary on AHU performance Working pressure 

See AHU selections as attached Will vary on AHU performance Maximum Power Output 

See AHU selections as attached Will vary on AHU performance Working Head 

See AHU selections as attached Will vary on AHU performance Heating Output 

See AHU selections as attached Will vary on AHU performance Cooling Output 

See AHU selections as attached Will vary on AHU performance Operating Speed 

• 2- of - 3 • 
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Safety Limits Description Examples 

Liquid Temperature Range Maximum Temperature 

Maximum operating Pressure Maximum Pressure 

Maximum Flow Rate 

Maximum Head 

Fuel Requirements Description Examples 

Fuel Type 

Ignition Type 

Storage Type 

Refrigerant Requirements Description Examples 

Refrigerant Type 

Refrigerant Class 

Energy Efficiency Description Examples 

See AHU selections as attached Coefficient of Performance 

See AHU selections as attached Energy Efficiency rating 

See AHU selections as attached Heat Transfer Coefficient 

See AHU selections as attached Thermal Efficiency 

I Product Life Cycle (Years) 25 years 

First Year's Maintenance 
Maintenance Value 

Price P.A N/A. If required 

No of Visits P.A 

Scope of Service 

Represents the price offered by Supplier at time of purchase, end user and supplier to negotiate 

and agree final price. 

• 3 • of- 3 • 
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U81 AIR HANDLING UNITS 

PRODUCTS 

Packaged supply and extract air handling plants shall be provided as defined in 
the schedules of equipment and as indicated on the drawings, or as defined 
further in this specification. 

The air handling unit and fan supplier shall select the internal components of the 
plants, such that the overall system resistance does not result in system fan 
power being excessive. 

Project Co. shall obtain from his proposed supplier calculations to demonstrate 
that the Building Regulation requirements for Specific Fan Power, etc are being 
met along with his technical submission. 

All items of the AHU plant and system controls must be capable of being fully 
interrogated by the building management system through the independent 
network protocol. · 

310 AIR HANDLING UNITS 

The supply and extract air handling plant shall in all respects comply and align 
with the requirements and recommendation detailed within the Health Technical 
Memoranda, in particular SHTM03-01 and 08-01, except where specifically noted 
within this specification. 

The AHU shall be arranged so that the majority of items are under positive 
pressure. Any item of plant requiring a drain shall be on the positive pressure 
side of the fan. 

AHU Plants shall be of a rigid, air tight, assembly and constructed in unitary form 
or consist of standard modular components, assembled to ensure even airflow 
throughout plant with no by-passing of active components. Sealing strips shall be 
provided between all component parts. Factory joints shall be fully tightened and 
all necessary sealing strips, nuts, bolts and washers etc. being provided for site 
made joints. The units shall be suitable for operating against closed dampers, 
Le.no flow conditions during normal and fire operation. Panels penetrated by 
service pipes, electrical cables etc. shall be sealed together with all joints having 
an air leakage integrity at design pressure which is not less than the integrity of 
the associated ductwork systems. 

The units shall incorporate gradual change section pieces between sections to 
minimise pressure drops, with spacing of components to manufacturer's 
recommendations to ensure satisfactory operation at each stage and allow 
access for inspection, cleaning and maintenance. The inside surfaces shall have 
smooth and easy clean finishes free from structural projection. The location of fan 
motor, fan belts, filters etc. shall be as detailed in the schedules and on the 
drawings. 
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All modular constructed plants shall be provided with purpose made base frames. 
Bases shall be of sufficient height to accommodate drainage traps from 
dehumidifiers, humidifiers etc. All plants shall be provided with sufficient access 
panels/doors and viewing windows to allow maintenance and repairs to be 
carried out. Coils used in air-handling units shall be rated in accordance with EN 
1216. On larger plants, split/multiple coils shall be used. 

Construction shall be such as to withstand maximum fan static pressure without 
deformation and with panel deflection of not more than 1/120 of maximum panel 
dimension under operating conditions. 

Energy recovery shall be via a plate heat exchanger or thermal wheel (fitted with 
a purge sector), depending on the type of unit. Cleaning access shall be required 
to both sides of any energy-recovery device. 

Where units incorporate recuperators or cooling coils, the internal surfaces of the 
units liable to be affected by any free water produced shall be protected by anti
corrosion paint (white). Such units shall have adequate drain trays to collect 
water; the drain trays shall be extended, or other means of collection shall be 
provided to ensure the removal of any water deposited or condensed in adjacent 
sections. 

Trays collecting cooled water shall be insulated to prevent condensation on the 
outer surface. All the surfaces/features shall be suitable to withstand regular 
cleaning with a water solution containing Sppm chlorine, such as 316 stainless 
steel. Internal sloping surfaces for humidifier and cooling coil sections to fall to 
drain. All drains shall be provided with glass U-traps suitable to withstand twice 
the negative/positive pressure produced by the fan and have a screwed access 
for cleaning and filling as indicated in TM13 (Minimising the risk of Legionnaire's 
disease) and as further defined in Department of Health Guidance Notes. 
Certified type test performance certificates shall be issued on completion of plant 
testing for fans, coils, filters and electric motors etc. Fire rating type test 
certificates shall be provided for filters. Individual pressure testing certificates 
shall be provided for coils. Specific fan performance curves shall be provided and 
these are to relate to the unit ESP with clean filters. 

All wiring from fans is to be taken through the unit casing and a 2 metre tail left 
for connecting to inverters supplied by the controls specialist 

Viewing ports and internal illumination shall be fitted to facilitate routine 
inspection of the AHU. Viewing ports should be at a convenient height so that 
temporary ladders are not required. Internal illumination should be provided by 
fittings to at least IPSS rating. Fittings shall be positioned so that they provide 
both illumination for inspection and task lighting. All of the lights in a unit shall be 
operated by a single switch. 

AIR CONTROL DAMPERS 

Motorised low leakage shut off dampers shall be located immediately behind the 
intake and discharge of each supply and extract system respectively. They shall 
be of the opposed blade type, opening through a full 90° and must close 
automatically in the event of power failure or plant shutdown to prevent any 
reversal of the system airflow. 
A manually operated isolating damper should be installed between the main AHU 
and its distribution system to enable the unit to be isolated when cleaning is in 
progress. 

.... 
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330 

• Function: Shut off. 
Damper position: Dampers are to be rigid, with square connections 
fitted with end and edge seals of a flexible material and with minimal 
play in linkages. The leakage on shut-off should be less than 2%. 

• Damper control: Motorized. 
• Type: Multi-blade damper, opposed blade. 
• Material: Manufacturer's standard. 
• Ancillaries Locking device and Position indicator. 

FILTERS 

Filters shall be securely housed and sealed in well-fitting frames that minimise air 
by pass. 

Mounting frames shall be designed so that the air flow pushes the filter into its 
housing to help minimise air bypass. Mounting frames shall be capable of being 
withdrawn so that the filter can be changed without having to reach into the unit. 

Neither the filter media, nor any material used in the construction of the filters, 
shall be capable of sustaining combustion 

All filters sections shall be provided with direct reading dial type gauges marked 
with clean and dirty sectors to visually show filter status. 

A complete spare set of filters shall be provided at handover. Filter grades to be 
as schedule. 

Refer to section U83. 

340 HEAT RECOVERY 

Heat recovery shall be provided to air handling units and be of the type as 
indicated on the schedules. 
Refer to section U85. 

350 HUMIDIFIERS 

Space for future installation of packaged steam humidifiers shall be provided to 
air handling units as indicated on the schedules. 

Space shall be included within Operating Theatre air handling units for the 
provision of humidification in the future. 

Refer to section U86. 

PAGE86 
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360 PREHEATERS 

Duties as schedule. 

Frost coils shall be plain tube without fins, where practical. Where this is not 
practical coils with fins at 6mm spacing shall be used. 

Refer to section U84. 

370 COOLING COILS 

Duties as schedule. 

Refer to section U84. 

380 REH EATER 

390 

Duties as schedule. 

Refer to Section U84. 

FANS 

Fans shall be selected to limit the total system (supply and extract fans) specific 
fan power, as described in the 'Non-Domestic Heating, Cooling and Ventilation 
Compliance Guide - Section 1 O. External system resistances for air handling 
units and fans are given in the schedule. 

Fans shall be centrifugal fans with backward cuNed aerofoil blades, and give an 
efficiency of not less than 78%. 

Fans shall be positioned to 'blow through' the central plant so that the cooling coil 
and humidifier drains shall be under positive pressure. 

Where a centrifugal fan is located with an open intake, the clear distance 
between -the suction opening and the nearest wall should be not less than half the 
diameter of the inlet. If two fans with free inlets are positioned within the same 
chamber, their adjacent suction openings should be at least 1 diameter apart. 

Fan/s and drivels shall be provided with mounting frames and isolation 
mountings. 

Motors shall be located externally. On externally driven fans, drive connection or 
belts shall be provided with airtight seals to prevent ·1eakage. Externally driven 
fans shall have suitable anti-vibration mountings and frame with flexible 
connections to the fan sections of the unit. Fan-drive trains, whether supply or 
extract, should be easily visible without the need to remove access covers. 

Fan drives shall be protected by a mesh guard. 

All fans shall be controlled by inverter speed control drives supplied by the 
controls specialist. 

• 
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Fans shall be capable of being direct start with fixed speed and manual operation 
in the event of a computer control system failure or software fault. 

Particularly attention shall be given to critical care systems serving operating 
suites, high dependency care units of any type, isolation facilities, laboratories 
and pharmaceutical production suites in this regard. 

Performance: In accordance with BS 6583 . 
Type of fan: Centrifugal. 
Motor mounting: The fan motor shall be external to the air stream . 

• 
• 
• 
• Blow through units: Arrange section to allow uniform velocity profile 

downstream. 

Refer to Section U82. 

ATTENUATOR 

Where attenuators are located within the air handling unit they shall be the same 
cross sectional area as the AHU and have diffusion plenums as necessary. 

Cleaning access should be provided at both ends of any attenuator unit. 

Attenuators shall meet SHTM03-01 and this specification. 

The splitters shall be fitted with 0.8mm mild steel galvanised bull nosed entries 
and exits to reduce pressure drop. 

Normally the attenuators shall be installed with the splitters in the vertical plane. 
However in some circumstances, i.e. close to a vertical bend it may be necessary 
to install with splitters horizontally. In those circumstances the splitters shall be 
suitably stiffened to prevent flexing and restriction of the airway. 

Refer to section U87. 

FABRICATION 

Project Co. shall submit details of all mechanical equipment for comment and 
place orders in a timely fashion to ensure delivery as per programme 

Project Co. shall protect the AHU's from damage or interference during the 
works. 

The AHU's shall be blanked off when delivered to site to prevent dust entering the 
AHU. 

Project Co. shall include for the services of the manufacturer's skilled services 
engineers to start up, test and check all the AHU's and controls. This shall include 
all tests to prove that all the AHU equipment is working with and responding to 
the clients BMS network and head end. The units when commissioned shall be 
"Set Up" to give maximum effici~ncy. The AHU's shall be witnessed by the Board 
before the plant shall be accepted from . Project Co. shall allow for instruction of 
the clients representative on the working of the equipment. 
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AIR HANDLING UNIT CASING CONSTRUCTION 

Supply air handling plants shall be of a packaged construction with a double skin 
casing, complete with thermal/acoustic insulation material between the two skins. 
Units shall house filters, coils, fans and motorised inlet dampers, etc. Heat 
recovery devices shall also be incorporated as detailed in the AHU schedule. 

Vibration isolation shall be provided in the form of spring anti-vibration mountings 
located under fan and motor bases with flexible connections from the fan 
discharge and the adjoining ductwork. 
• Standard: To BS EN 1886. 
• Details: is to submit shop drawings and details of dimensions and weight 

for review. 
• Thermal performance of casing, to form part of the technical submission. 
• Acoustic insulation of casing: To form part of the technical submission. 
• Fire protection: To form part of the technical submission. 
• Material: To form part of the technical submission. 

Finish: To form part of the technical submission. 
• Air handling unit feet: Base to suit AHU and depth of drain and pipe fall. 
• is to allow space to integrate the BMS controls into each air handling unit, 

to serve that respective AHU, and liase with the BMS Specialist to integrate 
this. 

AIR HANDLING UNIT ACCESS 

• General: Provide access openings and covers complete, including opening 
devices. 

• Seal: To prevent excessive air leakage. 
• Seal durability: For normal maintenance operations over at least 1 O years. 
• Access type: Access doors/hatches as appropriate and where indicated on 

the drawings or called for in SHTMs, shall be provided complete with 
handles, locks, keys and latches to the same standards of construction 
and finish of unit. 

Where the unit is large enough for a maintenance engineer to enter the unit, 
facilities for local maintenance isolation of equipment and opening the doors from 
the inside shall be provided. 

The doors should be large enough e.g. 500mm minimum to allow easy access. 
Items requiring infrequent access such as attenuators may be via bolted on, lift 
off panels All doors/panels shall be provided with seals to prevent air leakage. 

Access shall be provided as a minimum to fan chamber, dampers, filters, 
humidifiers and both sides of heating and cooling coils. 

Internal lights and double glazed viewing windows shall be provided into fan 
chambers, 
either sides of coils, humidifier sections and where indicated on the drawings. 
Fittings within the unit shall be to IP55 standard and be operated from a single 
switch. Additionally, the cladding shall be capable of being easily removed as is 
necessary to obtain access for necessary inspection and maintenance and also 
for removal of large items of equipment. 

PAGE 89 
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All necessary items shall be assembled by means of nuts, bolts, anti-vibration 
lock washers equal and approved quick release fastenings. Access doors on 
isolation suite extract shall have biohazard label affixed. 

EXECUTION 

610 COMPONENT ASSEMBLY 

• 

• 

Sealing: Provide gaskets between air handling unit sections to prevent air 
leakage from casing. 
Site drilling of air handling unit: Not permitted . 

620A ACCESS 

• Access space: Position air handling units to allow space for maintenance 
and access. 

Access for servicing shall be as manufacture recommendations and drawings. 

As a minimum Project Co. shall allow the width of the AHU for withdrawing the 
coils. 

630 COIL INSTALLATION GENERALLY 

640 

650A 

• 

• 
• 

Venting and draining: Set out pipeline to and from the coils to allow venting 
and draining of the coils and piping. 
Support: Do not support pipeline and valves on coil connections . 
Access: Allow space to inspect and maintain the coils on both sides . 

HOT WATER COILS INSTALLATION 

• Expansion: Connect pipeline to allow free expansion of headers and tubes. 

DRAIN LINES INSTALLATION 

• All items of plant that could produce moisture must be provided with a 
drainage system. 

The system shall comprise a drip tray, glass trap, air break and associated 
drainage pipework. All parts of the drainage system must comply with SHTM 03-
01. 

The drip-tray should be constructed of stainless steel, and be so arranged that it 
shall completely drain. To prevent 'pooling', it is essential that the drain 
connection should not have an up-stand; and that a slope of 1 in 20 in all 
directions should be incorporated to the drain outlet position. The tray must be 
completely accessible or, for smaller units, easily removable for inspection and 
cleaning. 

Where traps are fitted to plant located outside or in unheated plant rooms trace 
heating shall be required. The trace heating must not raise the temperature of the 
water in the trap above 5°C. 

---------------------·--··--------- ------------·------------ _____ ,, __________ _ 
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660 SERVICES CONNECTIONS 

• 

• 

Entry points: Seal around electrical cable and pipeline entry points to 
prevent air leakage. 
Flexible cables: Provide between fan motor and local isolator. 

670 ISOLATION OF AIR HANDLING UNITS 

680 

910 

• Electrical connections: Provide means of isolating air handling units 
electrically. 

• Pipe connections: Provide means of isolating pipelines to air handling units. 
• Steam: Provide means of isolating steam to humidifier when access door is 

opened. 

SUPPORT FOR AIR HANDLING UNITS 

• Method: Purpose made raised frame, with sufficient clearance for drains 
and traps. 

COMPLETION 

During the flushing of the pipework system the AHU coil must be by passed or 
disconnected. 

Under no circumstances shall flush though the coils 

The units shall be supplied initially with one complete set of spare filters and a 
further set is to be offered for handover to the client at the end of the contract. 
This set should be carefully packed and labelled for each plant and filter type. 

Alongside each filter gauge a permanent label is required with the following 
information:-

• 
• 
• 
• 
• 

Type (pre, bag, final etc.) 
Grade 
Size . 
Clean PD (at full speed) 
Dirty PD (at full speed) 

PRE-COMMISSIONING OF COILS 

• Preparation: 
Remove protective covering. 
Check frost protection and drain if heat is not available in freezing 
conditions. 
Straighten fins. 

• Cleaning and chemical treatment: Use chemicals compatible with the 
materials in the coils. 
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920 AIR LEAKAGE TESTING 

• Testing: In accordance with HEVAC Guide to air handling unit leakage 
testing. 

930 TESTING 

• Test location: On site before incorporation in works. (Selected factory 
testing/inspection may be carried out) 

• Test results: Submit. 
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WORK/LOCATION 

Aluminium Thermal Break 60 mm Aluzinc / Aluzinc 

Made by SAHS (1.11.01 .445) 

Top View 
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~ 
sandometal 
Metalomecarnca e Ar Cond1cmnado~ SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

EUROVENT 
CERT! Fl ED 

PERFORMANCE 

, ... ._..... .. ' , ..... ,.,, , ·~ "' .... 

Group: Construction-Rev 

Unit Dimensions (W x H x L) 

Unit Weight 

2005 x 2975 x 11560 mm 

(empty coils) 

Unit Weight 
(with coils fully liquid loaded) 

Classification of Unit - EN 1886:2007 

Mechanical Stability 

Air leakage with -400 Pa 

Air Leakage with + 700 Pa 

Filter Bypass Leakage 

Thermal Transmittance 

Thermal Bridging 

125 250 500 
Acoustic Insulation (Dp) 

EUROVENT Data 

Designed for wet conditions 

Design Outdoor Temperature for Winter 

Velocity in AHU cross section 

Air Velocity Class (EN 13053:2006) 

Fan power input for Supply fan 

Fan power input for Extract fan 

Recovery Efficiency 
(balanced air flows - EUROVENT RS 6/C/005-2016) 

Module Dimensions 

5 7 8 

-10.00 

1.75 

Class V2 

1 X 9.36 

1 X 1.395 

68.5 

Dimensions (W x H x L) 

Module 1 2005 x 1700 x 1700 mm 

Module 2 2005 x 1700 x 1860 mm 

Module 3 2005 x 2775 x 510 mm 

Module 4 2005 x 1700 x 1900 mm 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

lk 
10 

oc 
m/s 

kW 

kW 

% 

4537.9 kg (± 5%) 

4669.5 

D1 (R) 

Ll (R) 

Ll (R) 

F9 (R) 

T2 (M) 

TB2 (M) 

2k 

kg (± 5%) 

4k 8k Hz 
12 15 22 dB (M) 

EUROVENT 
CERTIFIED 

PERFORMANCE 

SANDOMETAL 
SAHS 1.11 .01.445 
eSDM 4/5 

09.11.368 
www. e u raven t• ce rel f le atlon . com 
AIR HANDLING UNITS 

CENTRALES DE TRAITEMENT DAIR 
UNIDADES DE TRATAMIENTO DE AIRE 
UNITA DI TRATTAMENTO ARIA 
RAUMLUFTTECHNISCHE,ZENTRALGERATE 

0 

a THRESHOLD REFERENCE SCALE YEAR 2017 
1Jroul~l .. 1o,1Wf1,4'-~•Udftq'l,..,lt•fs9C 

Weight 

521.4 kg 

473.7 kg 

484.7 kg 

602 .6 kg 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:25) 
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Project: RHSC and DCN 

~ Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 
sandometal Pos: AHU 04-07 
Metalomecarnca e Ar Condicionado, SA 

Dimensions {W x H x L) 

Module 5 2005 x 1700 x 2360 mm 

Module 6 2005 x 1700 x 2450 mm 

Module 7 2005 x 1075 x 630 mm 

Module 8 2005 x 1075 x 2060 mm 

Module 9 2005 x 1075 x 1800 mm 

Module 10 2005 x 1075 x 2370 mm 

Noise levels 

Sound power level 63 125 250 500 lk 

Supply air 71 62 57 52 32 

Outdoor air 59 62 54 47 33 

Sound break out Supply 81 85 81 83 79 

Exhaust air 61 52 50 48 29 

Extract air 55 45 41 36 17 

Sound break out Extract 72 69 65 69 62 

Sound break out 81 85 81 84 79 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 

E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11 .01.445) 

Friday, 24 February 2017 

2k 

9 

14 

75 

8 

0 

55 

75 

~EUROVENT 
CERTIFIED 

,;{'iiRFORMANCE 

M W- • - _, , '" ' -· 

Group: Construction-Rev 

Weight 

541.6 kg 

663.3 kg 

102.6 kg 

393.8 kg 

341.9 kg 

412.4 kg 

4k Bk Hz Total 

18 20 dB 53 dB{A) 

23 27 dB 50 dB{A) 

67 57 dB 84 dB{A) 

17 26 dB 47 dB{A) 

5 13 dB 37 dB{A) 

45 35 dB 68 dB{A) 

67 57 dB 84 dB{A) 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17'25) 
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@ 
sandometal 
Metalomecarnca e Ar Condicionado, SA 

General Data 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

EUROVENT 
CERTIFIED 

PERFORMANCE 

Group: Construction-Rev 

Right 

Right 

50 mm 

Inspection side 

Connections side 

Insulation Thickness 

Profile 

Insulation 

External Material 

Internal Material 

Aluminium Thermal Break 60 mm 

Air flow {1,204 kg/m3 ) 

Face velocity (unit) 

External Pressure 

Filter 

Twin Fan 

Motor 

Supply 

5.20 m 3/s 

1.75 mis 

600 Pa 

G4, F7 

76.5 % 

1082 Pa 

1432 RPM 

2x18.5 kW 

3~ 400/400 V 

lx34.74 A 

SFPv, (Clean load condition - EN 13779:2007) 

SFPE, (Design load condition - EN 13779:2007) 

Heat Recovery 35.8 % 

Rockwool 

Aluzinc 

Aluzinc 

Extract 

1.94 m3/s 

1.08 m/s 

250 Pa 

G4 

74.3 % 

416 Pa 

922 RPM 

2x7.5 kW 

3~ 400/400 V 

lx14.79 A 

1957 W/(m3/s) 

2068 W/(m3/s) 

Heating 

Pipe Connections 

94.85 kW - Air -10.00/5.00 °C - Water 80.00/60.00 °C - 17.180 kPa - 4183.030 1/h 

1 1/4" / 1 1/4" 

Cooling 

Pipe Connections 

Heating 

Pipe Connections 

62.3 kW - Air 26.00/18.00 °C - Water 6.00/12.00 °C - 24.930 kPa - 8924.040 1/h 

11/2" / 11/2" 

82.33 kW - Air 5 .00/18 .00 °C - Water 80.00/60 .00 °C - 18.670 kPa - 3631.030 1/h 

1 1/4" / 11/4" 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JO (24-Feb-2017 17:25) 
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Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 
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@ 
sandometal 
Metalomecamca e Ar Condicionado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

Supply Line Sections 

1 Admission 

Air Interfaces 

External Damper 

2 Empty Section 

Pressure Drop 

Length 

Pressure Drop 

Accessories 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 

E-mail: sandometal@sandometal.pt 

Made by SAHS (1.11.01 .445) 

Friday, 24 February 2017 

EUAOVENT 
CE RT! Fl ED 

PERFORMANCE 

Group: Construction-Rev 

4 

10 

4 

Manual Lever 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 
mm 

Pa 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17'25) 
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@ 
sandometal 
Metalomecarnca e Ar condic1onado, SA 

3 Coil 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

Heating 

EUROVENT 
CERTIFIED 

PERFORMANCE 

\N\VW f"llf'thll tn l ,<;n<t1 f ,. ; nl. ttt'l c;u,1 1 

Group: Construction-Rev 

Cu--FeZn P3012LAC 9R-46T-1695A 21C 11/4" R 

Selection Criteria 

Pressure Drop 

Air temperature before/after 

Air relative humidity before/after 

Capacity 

Interior Length 

Interior Height 

Air velocity (finned area) 

Fluid type 

Glycol Percentage 

Fluid temperature inlet/outlet 

Fluid flow rate 

Fluid pressure drop 

Fluid velocity 

Coil volume 

Connections side 

Tube (Cu) 

No. of rows 

Kvs (1.3 x Kv) 

4 Empty Section 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01.445) 

Friday, 24 February 2017 

Air Outlet Temperature 

27.9 Pa 

-10.00/5.00 oc 
100.0/32.3 % 

94.85 kW 

1695 mm 

1380 mm 

2.00 m/s 

Water 

0.0 % 

80.00/60.00 ac 
4183.030 1/h 

17.1800 kPa 

0.51 m/s 

0.088700 m3 

Right 

0.35 mm 

9.0 

12.98 m3/h 

3 Pa 

500 mm 

Condensates Tray 

Lighting 

Inspection Visor 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17.25) 
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~ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

EUROVENT 
CERT I FIED 

PERFORMANCE 

Pos: AHU 04-07 
Metalomecamca e Ar Condicionado, SA 

5 Filter 

Dimensioning pressure drop 

Initial pressure drop/Final pressure 

Velocity, face area 

Filter class (EN 779:2012) 

Filter Type 

Filter Size 

Filter Thickness 

Filter Energy Efficiency Class 
(acc. to EUROVENT 4/11) 

Accessories 

6 Sound Attenuator 

Pressure Drop 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

7 Empty Section 

Pressure Drop 

Length 

63 

9 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11.01 .445) 

Friday, 24 February 2017 

125 

20 

Group: Construction-Rev 

54 

35 / 72.0 

2.03 

G4 

Pleated 

6 X [592x592] + 3 X [287 X 592] 

95 

N/A 

Differential Pressure Switch 

250 500 lk 2k 4k 

21 28 42 58 42 

11 

Bk 

28 

Standard 

100/200 

1200 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

Pa 

mis 

mm 

mm 

mm 

Pa 

mm 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17 25) 
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~ 
sandometal 
Metalomecanica e Ar Condic1on;ido, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

8 Heat Exchanger 

Product Code 

Rotary, Condensation 

WINTER 

SUMMER 

9 Empty Section 

Pressure Drop 

Air Temperature (Entry/Exit) 

Relative Humidity (Entry/Exit) 

Capacity 

Temperature efficiency 

Condensates 

Pressure Drop 

Air Temperature (Entry/Exit) 

Relative Humidity (Entry/Exit) 

Capacity 

Temperature efficiency 

Condensates 

Pressure Drop 

Length 

Rotor Drive 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
CERTI Fl ED 

4'fl,rF□RMANCE 
w-....., .• , ,. ,, u•ol •ti !,It 

Group: Construction-Rev 

STl-SL-W-1750-CS-200 

Supply 

198.0 

5.00/10.37 

32.3/22.4 

44.898 

35.8 

0.000 

198.0 

26.00/23.82 

52 .0/59 .2 

14.397 

36 .31 

0.000 

Extraction 

74.0 

20 .00/5.68 

50.0/97.5 

95.5 

74.0 

20.00/25.82 

50.0/35.2 

96.93 

None 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 
oc 
% 

kW 

% 

1/h 

Pa 
oc 
% 

kW 

% 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:25) 
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~ 
sandometal 
Metalomecamca e Ar Condicionildo, SA 

10 Twin Fan 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

The fan system effect is taken into account in the fan performances. 

Motor 

Direct Drive 

Impeller Type 

Number Of Fans 

k-factor 

Air Flow 

Dynamic Pressure 

Fan Static Pressure 

Internal Static Pressure 

External Pressure 

Total Pressure 

Fan Speed 

Total Efficiency Impeller 

Fan ErP Class 
(Directive 2009/125/CE, Regulation UE 327/2011) 

SFP 

Absorbed Power 

Maximum Fan Speed 

Nominal Frequency 

Operation Frequency 

Max. Operating Frequency 

Accessories 

Motor Technology 

Insulation Class 

Ingress Protection 

Frame 

Nominal Power 

Speed Nominal 

Nominal Current 

Voltage 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1.11.01.445) 

Friday, 24 February 2017 

EUROVENT 
CERT I F I ED 

PERFORMANCE 

~.,,...,,,., .,, ,...,_,.,,.l,cn r l; f ,ro t ,un , ;en,, 

Group: Construction-Rev 

ER71C-4DN.L7.1R 
2 

490.0 

5.20 m3/S 

83 Pa 

1082 Pa 

482 Pa 

600 Pa 

1165 Pa 

1432 RPM 

77 % 

2015 w/ freq . conv. 

1800 W/(m 3/s) 

7.919 kW 

1850 RPM 

50.0 Hz 

48.71 Hz 

63.0 Hz 

Frequency Inverter 

Flexible Connector 

Lighting 

Inspection Visor 

AC - ZAmotbasic IE2 

Thermistor, Thermal Class 155 

IP55 

180/IMB 3 

18.5 kW 

1470 RPM 

34.74 A 

3-400 V 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17;25) 
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@ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 
Metalomecanica e Ar Condicionado, SA 

Consumed Power 

(calculated considering frequency inverter) 

11 Empty Section 

Pressure Drop 

Length 

Accessories 

12 Sound Attenuator 

Pressure Drop 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

13 Empty Section 

Pressure Drop 

Length 

63 125 250 500 

9 20 21 28 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
CERTIFIED 

LlrJ.rF□RMANCE 
~""-..,.,.,,,. , .. ,,,,.,,1 ~"' ,1,. ,.l •• • ,,., 

Group: Construction-Rev 

9.36 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

lk 2k 4k 

42 58 42 

11 

8k 

28 

Standard 

100/200 

kW 

Pa 

mm 

1200 mm 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

mm 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17'25) 
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~ 
sandometal 
Metalomecarnca e Ar Condicionado, SA 

14 Coil 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

Cooling 

EUROVENT 
CERTI Fl ED .,r .. ~FDRMANCE 

__,.....,._ '" ' o~••ni~rnn,111 nl t n <,utT1 

Group: Construction-Rev 

Cu-Cu5n-lnox304 P3012AR 3R-46T-1690A-3.0pa 23C 11/2" R 

Selection Criteria 

Pressure Drop (Wet) 

Pressure Drop (Dry) 

Air temperature before/after 

Air relative humidity before/after 

Total cooling capacity 

Sensible heat ratio 

Finned Length 

Finned Height 

Air velocity (finned area) 

Condensate 

Fluid type 

Glycol Percentage 

Fluid temperature inlet/outlet 

Fluid flow rate 

Fluid pressure drop 

Fluid velocity 

Coil volume 

Connections side 

Tube (Cu) 

No. of rows 

Fin material 

Fin spacing 

Fin thickness 

Kvs (1.3 x Kv) 

15 Droplet Separator 

Material 

Model 

Pressure Drop 

Length 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

Air Outlet Temperature 

52.5 

31.3 

26.00/18.00 

52.0/79.7 

62.3 

0.82 

1690 

1380 

2.31 

15.000 

Water 

0.0 

6,00/12.00 

8924.040 

24.9300 

0.99 

0.033100 

Right 

0.35 

3.0 

CU SN 

3 

0.1 

23.23 

pp 

PSG33 

12 

230 

Pa 

Pa 
oc 
% 

kW 

mm 

mm 

mis 

1/h 

% 

oc 
1/h 

kPa 

mis 
m3 

mm 

mm 

mm 

Pa 
mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17-25) 
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~ 

~ 
sandometaf 
Metalomecanica e Ar Condicionado, SA 

16 Empty Section 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pressure Drop 

Length 

Pos: AHU 04-07 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
CERTIFIED 

PERFORMANCE 

Group: Construction-Rev 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 
mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal 
Metalomecamca e Ar Condicionado, SA 

17 Coil 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

Heating 

EUROVENT 
CERTI Fl ED 

PERFORMANCE 

, ,..- ,.,-, .... .,.,,"'' ' ' IY ·•"lll•I• 

Group: Construction-Rev 

Cu-Cu-FeZn P60AC 1R-23T-1695A-2.5pa 4C 11/4" R 

Selection Criteria 

Pressure Drop 

Air temperature before/after 

Air relative humidity before/after 

Capacity 

Finned Length 

Finned Height 

Air velocity (finned area) 

Fluid type 

Glycol Percentage 

Fluid temperature inlet/outlet 

Fluid flow rate 

Fluid pressure drop 

Fluid velocity 

Coil volume 

Connections side 

Tube (Cu) 

No. of rows 

Fin material 

Fin spacing 

Fin thickness 

Kvs (1.3 x Kv) 

18 Empty Section 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandornetal@sandometal.pt 
Made by SAHS (1.11 .01 .445) 

Friday, 24 February 2017 

Air Outlet Temperature 

10.5 Pa 

5.00/18.00 °C 

50.0/21.0 % 

82.33 kW 

1695 mm 

1380 mm 

2.10 m/s 

Water 

0.0 % 

80.00/60.00 °C 

3631.030 I/h 

18.6700 kPa 

1.31 m/s 

0.012000 m3 

Right 

0.4 mm 

1.0 

cu 
2.5 

0.1 

10.81 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

mm 

mm 

m3/h 

Pa 

mm 

Tel : +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:25) 
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@ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

EUAOVENT 
CERTIFIED 

;:rF□RMANCE 
.,,,._ " , ,.,,.,,.,,irr"1·1, l,rul, n ,,nn, 

Pos: AHU 04-07 
Metalomecamca e Ar Condicionado, SA 

19 Filter 

20 

Dimensioning pressure drop 

Initial pressure drop/Final pressure 

Velocity, face area 

Filter class (EN 779:2012) 

Filter Type 

Filter Size 

Filter Energy Efficiency Class 
(acc . to EUROVENT 4/111 

Accessories 

Supply 

Pressure Drop 

Length 

Air Interfaces 

Connection Flange 

Pressure Drop 

Length 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1.11.01 .445) 

Friday, 24 February 2017 

Group: Construction-Rev 

73 

48 / 98.0 

1.98 

F7 

Bag 

6 X [592X592] + 3 X [287 X 592] 

Differential Pressure Switch 

0 

10 

0 

50 

Pa 

Pa 

mis 

mm 

Pa 

mm 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal 
Metalomectinica e Ar Condicionado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

Extract Line Sections 

21 Extraction 

Pressure Drop 

Length 

Air Interfaces 

External Damper 

Pressure Drop 

Accessories 

22 Empty Section 

23 

Pressure Drop 

Length 

Accessories 

Sound Attenuator 

Pressure Drop 

63 125 250 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11.01.445) 

Friday, 24 February 2017 

9 20 21 

500 

28 

EUROVENT 
CERTIFIED 

PERFORMANCE 

--·· ··•·• , ..... 1 . .. ... 

Group: Construction-Rev 

0 

10 

0 

Manual Lever 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

lk 2k 4k 

42 58 42 

4 

Bk 

28 

Standard 

100/200 

1200 

Pa 
mm 

Pa 

Pa 
mm 

mm 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

EUROVENT 
CERTIFIED 

PERFORMANCE _ .......... ,... , ,., .,,., , 

Pos: AHU 04-07 
Metalomecanica e Ar Condicionado, SA 

24 Filter 

Dimensioning pressure drop 

Initial pressure drop/Final pressure 

Velocity, face area 

Filter class (EN 779:2012) 

Filter Type 

Filter Size 

Filter Thickness 

Filter Energy Efficiency Class 
(ace, to EUROVENT 4/11) 

Accessories 

25 Empty Section 

Pressure Drop 

26 Heat Exchanger 

Length 

Accessories 

Group: Construction-Rev 

67 

14 / 120.0 

1.24 

G4 

Pleated 

3 X [592X592] + 3 X [287 X 592] 

95 

N/A 

Differential Pressure Switch 

3 

500 

Lighting 

Inspection Visor 

Pa 

Pa 

mis 

mm 
mm 

Pa 

mm 

The data for this section is displayed on the Supply line 

27 Empty Section 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal .pt 
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~ 
sandometal 
Metalomecanica e Ar cond1c,onado, SA 

28 Twin Fan 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

The fan system effect is taken into account in the fan performances. 

Motor 

Direct Drive 

Impeller Type 

Number Of Fans 

k-factor 

Air Flow 

Dynamic Pressure 

Fan Static Pressure 

Internal Static Pressure 

External Pressure 

Total Pressure 

Fan Speed 

Total Efficiency Impeller 

Fan ErP Class 
(Directive 2009/125/CE, Regulation UE 327/2011) 

SFP 

Absorbed Power 

Maximum Fan Speed 

Nominal Frequency 

Operation Frequency 

Max. Operating Frequency 

Accessories 

Motor Technology 

Insulation Class 

Ingress Protection 

Frame 

Nominal Power 

Speed Nominal 

Nominal Current 

Voltage 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
CERTIFIED 

PERFORMANCE 

.-,- "' I ~, .... .-• .••ul -, o11n• 

Group: Construction-Rev 

ER63C-4DN.H7.CR 

2 

381.0 

1.94 m3/s 

16 Pa 

416 Pa 

166 Pa 

250 Pa 

432 Pa 

922 RPM 

74 % 

2015 w/ freq. conv. 

718 W/(m3/s) 

1.129 kW 

1750 RPM 

50.0 Hz 

31.68 Hz 

60.0 Hz 

Frequency Inverter 

Flexible Connector 

Lighting 

Inspection Visor 

AC - Zamotbasic IE2 

Thermistor, Thermal Class 155 

IPSS 

132/IMB 3 

7.5 kW 

1455 RPM 

14.79 A 

3~400 V 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:25) 
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~ 
sandometal 
Metalomecanica e Ar Condicionado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 4/5 

Pos: AHU 04-07 

Consumed Power 

(calculated considering frequency inverter) 

29 Empty Section 

Pressure Drop 

Length 

Accessories 

30 Sound Attenuator 

Pressure Drop 

63 125 250 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

31 Empty Section 

Pressure Drop 

Length 

9 

Accessories 

32 Exhaustion 

Pressure Drop 

Length 

Air Interfaces 

External Damper 

Pressure Drop 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1.11 .01 .445) 

Friday, 24 February 2017 

20 21 

500 

28 

EUROVENT 
CERTIFIED 

PERFORMANCE 

""'-'IN¥ .. ,,,,.,~,,,., .... u l n U l .. I 

Group: Construction-Rev 

1.395 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

lk 2k 4k 

42 58 42 

4 

Bk 

28 

Standard 

100/200 

1200 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

2 

10 

2 

Manual Lever 

kW 

Pa 

mm 

mm 

Pa 

mm 

Pa 

mm 

Pa 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
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Top View 
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~ 
sandometal 
Metalomecamca e Ar Condicionado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

EUROVENT 
CERTIFIED 

J!S\WtRFORMANCE 

""'"""' ,.,,..,J.,nt,, "'"'" nt, " .. ,. 

Group: Construction-Rev 

Unit Dimensions (W x H x L) 

Unit Weight 

2005 x 2655 x 10245 mm 

(empty coils) 

Unit Weight 
(with coils fully liquid loaded) 

Classification of Unit - EN 1886:2007 

Mechanical Stability 

Air leakage with -400 Pa 

Air Leakage with + 700 Pa 

Filter Bypass Leakage 

Thermal Transmittance 

Thermal Bridging 

125 250 500 
Acoustic Insulation (Dp) 

EUROVENT Data 

Designed for wet conditions 

Design Outdoor Temperature for Winter 

Velocity in AHU cross section 

Air Velocity Class (EN 13053:2006) 

Fan power input for Supply fan 

Fan power input for Extract fan 

Recovery Efficiency 
(balanced air flows - EUROVENT RS 6/C/005-2016) 

Module Dimensions 

5 7 8 

-10.00 

1.64 

Class V2 

2 X 3.124 

1 X 1.721 

69.9 

Dimensions (W x H x L) 

Module 1 2005 x 1380 x 1700 mm 

Module 2 2005 x 1380 x 1860 mm 

Module 3 2005 x 2455 x 510 mm 

Module 4 2005 x 1380 x 1590 mm 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 

E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11.01 .445) 

Friday, 24 February 2017 

lk 
10 

oc 
m/s 

kW 

kW 

% 

3902.8 kg (± 5%) 

4004.8 

D1 (R) 

Ll (R) 

Ll (R) 

F9 (R) 

T2 (M) 

TB2 (M) 

2k 

kg (± 5%) 

4k 8k Hz 
12 15 22 dB (M) 

EUAOVENT 
CERTIFIED 

PERFORMANCE 

SAN DOM ET AL 
SAHS 1.11.01.445 
eSDM 3/5 

09.11.368 
www . e u rove n t-ce rtoi ti co cion . com 
AIR HANDLING UNITS 

CENTRALES DE TRAITEMENT DA R 
UNIDADES DE TRATAMIENTO DE AIRE 
UNITA DI TRATTAMENTO ARIA 
RAUMLUFTTECHNISCHE-ZENTRALGERATE 

0 

THRESHOLD REFERENCE SCALE YEAR 2017 
Ur-Uf(lfl...Oa,,rwmollo.,1\klO'.w ♦! d~"""t"h'l'C 

Weight 

447 .9 kg 

415 .2 kg 

434 .8 kg 

444 .9 kg 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 

http://www.sandometal .pt 
JD (24-Feb-2017 17:40) 
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~ Project: RHSC and DCN 

~ Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 
sandometal Pos: AHU 04-09 
Metalomecanica e Ar Condicionado, SA 

Dimensions (W x H x L) 

Module 5 2005 x 1380 x 2290 mm 

Module 6 2005 x 1380 x 2020 mm 

Module 7 2005 x 1075 x 630 mm 

Module 8 2005 x 1075 x 2060 mm 

Module 9 2005 x 1075 x 1725 mm 

Module 10 2005 x 1075 x 1870 mm 

Noise levels 

Sound power level 63 125 250 500 lk 

Supply air 69 58 58 46 29 

Outdoor air 59 52 55 43 26 

Sound break out Supply 79 79 82 78 76 

Exhaust air 62 63 58 51 34 

Extract air 57 55 so 40 20 

Sound break out Extract 73 79 74 72 66 

Sound break out 80 82 83 79 76 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Made by SAHS (1.11 .01 .445) 

Friday, 24 February 2017 

2k 

4 

8 

70 

13 

1 

60 

70 

~EUAOVENT 
CERTIFIED 

~r,RFORMANCE 

VV\.W-,""'~""""1..- ""'''"·"' r.,, •" 

Group: Construction-Rev 

Weight 

628.7 kg 

390.3 kg 

102.6 kg 

393.8 kg 

282.9 kg 

361.7 kg 

4k Bk Hz Total 

14 15 dB 51 dB(A) 

18 20 dB 47 dB(A) 

63 51 dB 80 dB(A) 

27 38 dB 53 dB(A) 

14 22 dB 44 dB(A) 

56 45 dB 73 dB(A) 

64 52 dB 81 dB(A) 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 

http://www.sandometal.pt 
JD (24-Feb-2017 17:40) 
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(!) 
sandometal 
Metalomeccimca e Ar Condicionado, SA 

General Data 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 Group: Construction-Rev 

Right 

Right 

50 mm 

Inspection side 

Connections side 

Insulation Thickness 

Profile 

Insulation 

External Material 

Internal Material 

Aluminium Thermal Break 60 mm 

Air flow (1,204 kg/m3 ) 

Face velocity (unit) 

External Pressure 

Filter 

Fan 

Motor 

Supply 

3.89 m 3/s 

1.64 m/s 

600 Pa 

G4, F7 

74.9 % 

981 Pa 

1762 RPM 

2x7.5 kW 

3~ 400/400 V 

2x14.79 A 

SFPv, (Clean load condition - EN 13779:2007) 

SFPE, (Design load condition - EN 13779:2007) 

Heat Recovery 57.3 % 

Rockwool 

Aluzinc 

Aluzinc 

Extract 

2.61 m3/s 

1.45 m/s 

250 Pa 

G4 

67.3 % 

398 Pa 

1241 RPM 

lx5 kW 

3~ 380/480 V 

lx8.00 A 

1961 W/(m3/s) 

2049 W/(m3/s) 

Heating 

Pipe Connections 

70.94 kW - Air -10.00/5.00 °c - Water 80.00/60.00 °C - 19.300 kPa - 3128.640 1/h 

Cooling 

Pipe Connections 

Heating 

Pipe Connections 

1" / 1" 

46.77 kW - Air 26 .00/18 .00 °C - Water 6.00/12.00 °C - 20.540 kPa - 6699.610 1/h 

1 1/2" / 11/2" 

61.58 kW - Air 5 .00/18 .00 °C - Water 80.00/60 .00 °C - 20 .540 kPa - 2715.760 1/h 

1" / l" 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17 40) 
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@ 
sandometal 
Metalomecanica e Ar Condicionado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

Supply Line Sections 

1 Admission 

Air Interfaces 

External Damper 

2 Empty Section 

Pressure Drop 

Length 

Pressure Drop 

Accessories 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
CERTIFIED 

PERFORMANCE 

\NVVVV "1(1rU..-!lt1I < nf <; f n l • l < ,,. f• 

Group: Construction-Rev 

3 

10 

3 

Manual Lever 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

mm 

Pa 

Pa 

mm 

Tel: +351 21 993 78 90 • Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal ' 
Metalomecanica e Ar Condicionado~ SA 

3 Coil 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

Heating 

EUROVENT 
CERTIFIED 

PERFORMANCE 

Group: Construction-Rev 

Cu--FeZn P3012LAC 9R-36T-1705A 15C 1" R 

Selection Criteria 

Pressure Drop 

Air temperature before/after 

Air relative humidity before/after 

Capacity 

Interior Length 

Interior Height 

Air velocity (finned area) 

Fluid type 

Glycol Percentage 

Fluid temperature inlet/outlet 

Fluid flow rate 

Fluid pressure drop 

Fluid velocity 

Coil volume 

Connections side 

Tube (Cu) 

No. of rows 

4 Empty Section 

Kvs (1.3 x Kv) 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

Air Outlet Temperature 

25.5 Pa 

-10.00/5.00 °C 

100.0/32.3 % 

70.94 kW 

1705 mm 

1080 mm 

1.90 m/s 

Water 

0.0 % 

80.00/60.00 °C 

3128.640 I/h 

19.3000 kPa 

0.53 m/s 

0.069000 m3 

Right 

0.35 mm 

9.0 

9.16 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

m3/h 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

EUAOVENT 
CERTIFIED 

PERFORMANCE 

Pos: AHU 04-09 
Metalomecanica e Ar Condicionado, SA 

5 Filter 

Dimensioning pressure drop 

Initial pressure drop/Final pressure 

Velocity, face area 

Filter class (EN 779:2012) 

Filter Type 

Filter Size 

Filter Thickness 

Filter Energy Efficiency Class 
(acc. to EUROVENT 4/11) 

Accessories 

6 Sound Attenuator 

Pressure Drop 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

7 Empty Section 

Pressure Drop 

Length 

63 

9 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1.11.01 .445) 

Friday, 24 February 2017 

125 

20 

Group: Construction-Rev 

46 

31 / 62.0 

1.89 

G4 

Pleated 

6 X [592X592] + 0 X (287 X 592] 

95 

N/A 

Differential Pressure Switch 

250 500 lk 2k 4k 

21 28 42 58 42 

10 

Bk 

28 

Standard 

100/200 

1200 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

Pa 

m/s 

mm 

mm 

mm 

Pa 

mm 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal 
Metalomecanica e Ar cond1c1onado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

8 Heat Exchanger 

Product Code 

Rotary, Condensation 

WINTER 

SUMMER 

9 Empty Section 

Pressure Drop 

Air Temperature (Entry/Exit) 

Relative Humidity (Entry/Exit) 

Capacity 

Temperature efficiency 

Condensates 

Pressure Drop 

Air Temperature (Entry/Exit) 

Relative Humidity (Entry/Exit) 

Capacity 

Temperature efficiency 

Condensates 

Pressure Drop 

Length 

Rotor Drive 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11.01 .445) 

Friday, 24 February 2017 

\N',Y.,Y" ,,..,.,,,,.,, .. , ,,. " "' , ,, • ' ' ..... 

Group: Construction-Rev 

STl-N-W-1750-CS-200 

Supply 

126.0 

5.00/13.59 

32.3/18.2 

48.060 

57.3 

0.000 

126.0 

26.00/22.50 

52.0/64.1 

16.854 

58.28 

0.000 

Extraction 

82.0 

20.00/7.32 

50.0/99.4 

84.6 

82.0 

20.00/25 .16 

50.0/36.6 

86.05 

None 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 
ac 
% 

kW 

% 

1/h 

Pa 
ac 
% 

kW 

% 

1/h 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 
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~ 
sandometal 
Metalomecarnca e Ar Condic1onado, SA 

10 Fan 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

The fan system effect is taken into account in the fan performances. 

Motor 

Direct Drive 

Impeller Type 

Number Of Fans 

k-factor 

Air Flow 

Dynamic Pressure 

Fan Static Pressure 

Internal Static Pressure 

External Pressure 

Total Pressure 

Fan Speed 

Total Efficiency Impeller 

Fan ErP Class 
(Directive 2009/125/CE, Regulation UE 327/2011) 

SFP 

Absorbed Power 

Maximum Fan Speed 

Nominal Frequency 

Operation Frequency 

Max. Operating Frequency 

Accessories 

Motor Technology 

Insulation Class 

Ingress Protection 

Frame 

Nominal Power 

Speed Nominal 

Nominal Current 

Voltage 

Estrada Naclonal 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
CERTIFIED 

HifRFORMANCE 

,.,..._,.,,.,....,,., ... ,. t, nl o,.,,.,.., 

Group: Construction-Rev 

ER50C-4DN.H7.CR 

2 

252 .0 

3.89 m3/s 

39 Pa 

981 Pa 

381 Pa 

600 Pa 

1020 Pa 

1762 RPM 

75 % 

2015 w/ freq. conv. 

1606 W/(m 3/s) 

2.648 kW 

2470 RPM 

50.0 Hz 

60.55 Hz 

85.0 Hz 

Frequency Inverter 

Flexible Connector 

Lighting 

Inspection Visor 

AC - Zamotbasic IE2 

Thermistor, Thermal Class 155 

IP55 

132/IMB 3 

2x7.5 

1455 

2x14.79 

3~400 

kW 

RPM 

A 

V 

Tel : +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JO (24-Feb-2017 17.40) 
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~ 
sandometal 
Metalomecarnca e Ar Cond1c1onado. SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

Consumed Power 

(calculated considering frequency inverter) 

11 Sound Attenuator 

Pressure Drop 

63 125 250 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

12 Empty Section 

Pressure Drop 

Length 

9 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 

E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

20 21 

500 

28 

EUROVENT 
CERTIFIED 

J)i'IIFFORMANCE 

-- ••N fJW'<tnl..-,n·11f1111l.,U'1< . < U 1 

Group: Construction-Rev 

2x3.124 

9 

lk 2k 4k 8k 

42 58 42 28 

Standard 

100/200 

1200 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

kW 

mm 

Pa 
mm 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http:1/www .sandometal.pt 
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@ 
sandometaf 
Metalomecanica e Ar Condic1onado, SA 

13 Coil 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

Cooling 

EUROVENT 
CERTIFIED 

lfr11rF□RMANCE 
............ ,., ..... ~.,-,,,.,, . ,,, .. , ,.,., ""' 

Group: Construction-Rev 

Cu-Cu5n-lnox304 P3012AR 3R-36T-1690A-3.0pa 18C 11/2" R 

Selection Criteria 
Pressure Drop (Wet} 

Pressure Drop (Dry} 

Air temperature before/after 

Air relative humidity before/after 

Total cooling capacity 

Sensible heat ratio 

Finned Length 

Finned Height 

Air velocity (finned area} 

Condensate 

Fluid type 

Glycol Percentage 

Fluid temperature inlet/outlet 

Fluid flow rate 

Fluid pressure drop 

Fluid velocity 

Coil volume 

Connections side 

Tube (Cu} 

No. of rows 

Fin material 

Fin spacing 

Fin thickness 

Kvs (1.3 x Kv} 

14 Droplet Separator 

Material 

Model 

Pressure Drop 

Length 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometaLpt 
Made by SAHS (1.11 .01 .445) 

Friday, 24 February 2017 

Air Outlet Temperature 

48.8 

28.9 

26.00/18.00 

52.0/79.6 

46.77 

0.81 

1690 

1080 

2.21 

12.000 

Water 

0.0 

6.00/12.00 

6699.610 

20.5400 

0.95 

0.026000 

Right 

0.35 

3.0 

CU SN 

3 

0.1 

19.21 

pp 

PSG33 

11 

230 

Pa 

Pa 

oc 
% 

kW 

mm 

mm 

mis 

1/h 

% 

oc 
1/h 

kPa 

m/s 

m3 

mm 

mm 

mm 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:40) 
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@ 
sandometal 
Metalomecamca e Ar Condicionado, SA 

15 Empty Section 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pressure Drop 

Length 

Pos: AHU 04-09 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUAOVENT 
CERTIFIED 

PERFORMANCE 

- - "'""'"""" < ~,..,,.,,. t>t.,,., ,:n,,, 

Group: Construction-Rev 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:40) 
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~ 
sandometal 
Metalomecarnca e Ar Condicionado, SA 

16 Coil 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

Heating 

EUROVENT 
CERTIFIED 

PERFORMANCE 

Group: Construction-Rev 

Cu-Cu-FeZn P60AC 1R-18T-1705A-2.5pa 4C 1" R 

Selection Criteria 

Pressure Drop 

Air temperature before/after 

Air relative humidity before/after 

Capacity 

Finned Length 

Finned Height 

Air velocity (finned area) 

Fluid type 

Glycol Percentage 

Fluid temperature inlet/outlet 

Fluid flow rate 

Fluid pressure drop 

Fluid velocity 

Coil volume 

Connections side 

Tube (Cu) 

No. of rows 

Fin material 

Fin spacing 

Fin thickness 

Kvs (1.3 x Kv) 

17 Empty Section 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 

Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

Air Outlet Temperature 

9.7 Pa 

5.00/18.00 °C 

50.0/21.0 % 

61.58 kW 

1705 mm 

1080 mm 

2.01 m/s 

Water 

0.0 % 

80.00/60.00 °C 

2715.760 1/h 

20.5400 kPa 

0.98 m/s 

0.008700 m3 

Right 

0.4 mm 

1.0 

cu 
2.5 

0.1 

7.71 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

mm 

mm 

m3/h 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 

http://www.sandometal.pt 
JD (24-Feb-2017 17.40) 
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~ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

EUAOVENT 
CERTIFIED 

PERFORMANCE 

,,,,_.,,,,,,i ••.-i•••· al""'''" 

Pos: AHU 04-09 
Metalomecarnca e Ar condicionado, SA 

18 Filter 

19 

Dimensioning pressure drop 

Initial pressure drop/Final pressure 

Velocity, face area 

Filter class (EN 779:2012) 

Filter Type 

Filter Size 

Filter Energy Efficiency Class 
(acc. to EUROVENT 4/11) 

Accessories 

Supply 

Pressure Drop 

Length 

Air Interfaces 

External Damper 

Pressure Drop 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11.01.445) 

Friday, 24 February 2017 

Group: Construction-Rev 

66 

44 I 88.0 

1.84 

F7 

Bag 

6 X [592X592] + 0 X [287 X 592] 

~ 

Differential Pressure Switch 

1 

10 

1 

Manual Lever 

Pa 

Pa 

mis 

mm 

Pa 

mm 

Pa 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:40) 
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@ 
sandometal 
Metalomecanica e Ar Condic10nado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

Extract Line Sections 

20 Extraction 

Pressure Drop 

Length 

Air Interfaces 

External Damper 

Pressure Drop 

Accessories 

21 Empty Section 

22 

Pressure Drop 

Length 

Accessories 

Sound Attenuator 

Pressure Drop 

63 125 250 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11.01 .445) 

Friday, 24 February 2017 

9 20 21 

500 

28 

EUROVENT 
CERTIFIED 

PERFORMANCE 

vv,w-, , . , ,. ~,,.,,.,,1,c-, ,-,, t.<:nl.11 n ,,tu,, 

Group: Construction-Rev 

0 

10 

0 

Manual Lever 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

lk 2k 4k 

42 58 42 

7 

Bk 

28 

Standard 

100/200 

1200 

Pa 
mm 

Pa 

Pa 

mm 

mm 

Pa 

Hz 

dB 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:40) 

16 / 19 

Page 468

A47224882



~ 
sandometal 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

EUROVENT 
CERTIFIED 

PERFORMANCE 

Pos: AHU 04-09 
Metalomecamca e Ar condicionado, SA 

23 Filter 

Dimensioning pressure drop 

Initial pressure drop/Final pressure 

Velocity, face area 

Filter class (EN 779:2012) 

Filter Type 

Filter Size 

Filter Thickness 

Filter Energy Efficiency Class 
(ace , to EUROVENT 4/11) 

Accessories 

24 Empty Section 

Pressure Drop 

25 Heat Exchanger 

Length 

Accessories 

Group: Construction-Rev 

36 

24 / 48.0 

1.67 

G4 

Pleated 

3 X [592x592] + 3 X [287 X 592] 

95 

N/A 

Differential Pressure Switch 

3 

500 

Lighting 

Inspection Visor 

Pa 

Pa 

mis 

mm 

mm 

Pa 

mm 

The data for this section is displayed on the Supply line 

26 Empty Section 

Pressure Drop 

Length 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1.11 .01 .445) 

Friday, 24 February 2017 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

Pa 

mm 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17;40) 
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~ 
sandometal 
Metalomecanica e Ar condicionado, SA 

27 Fan 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

The fan system effect is taken into account in the fan performances. 

Direct Drive 

Impeller Type 

Number Of Fans 

k-factor 

Air Flow 

Dynamic Pressure 

Fan Static Pressure 

Internal Static Pressure 

External Pressure 

Total Pressure 

Fan Speed 

Total Efficiency Impeller 
(Incl . motor and Inverter) 

Fan ErP Class 
(Directive 2009/125/CE, Regulation UE 327/2011) 

SFP 

Maximum Fan Speed 

Operation Frequency 

Max. Operating Frequency 

Accessories 

Motor 

Motor Technology 

Insulation Class 

Nominal Power 

Speed Nominal 

Nominal Current 

Voltage 

Consumed Power 

Estrada Naclonal 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01 .445) 

Friday, 24 February 2017 

EUROVENT 
C ERTIFIED 

PERFORMANCE 

\N\.VW""'"'"""I <n•"1 I,, n t , , ' -"'"' 

Group: Construction-Rev 

ER56C-ZID.GL.CR 

1 

308.0 

2.61 m3/s 

46 Pa 

398 Pa 

148 Pa 

250 Pa 

444 Pa 

1241 RPM 

67 % 

2015 

659 W/(m 3/s) 

1750 RPM 

50 Hz 

50 Hz 

Flexible Connector 

Lighting 

Inspection Visor 

EC 

Thermistor, Thermal Class 155 

5 kW 

1750 RPM 

8.00 A 

3~380/480 V 

1.721 kW 

Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-2017 17:40) 
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~ 
sandometal 
Metalomecamca e Ar Condicionado, SA 

Project: RHSC and DCN 

Installation Place: Edinburgh 

Work Number: 02013-870 

Model: eSDM 3/5 

Pos: AHU 04-09 

28 Sound Attenuator 

Pressure Drop 

63 125 250 500 

Sound attenuation 

Cleaning of the material 

Configuration 

Baffle Length 

29 Empty Section 

Pressure Drop 

Length 

9 

Accessories 

30 Exhaustion 

Pressure Drop 

Length 

Air Interfaces 

External Damper 

Pressure Drop 

Accessories 

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo 
E-mail: sandometal@sandometal.pt 
Made by SAHS (1 .11 .01.445) 

Friday, 24 February 2017 

20 21 28 

EUAOVENT 
CERTIFIED 

PERFORMANCE 

... _.. .... . .. ,.,. ... , . . .... .. ,1 

Group: Construction-Rev 

lk 2k 

42 58 

4k 

8 

Bk 

42 28 

Standard 

100/200 

Pa 

Hz 

dB 

1200 mm 

3 

500 

Condensates Tray 

Lighting 

Inspection Visor 

3 

10 

3 

Manual Lever 

Pa 

mm 

Pa 

mm 

Pa 

Tel : +351 21 993 78 90 - Fax: +351 21 958 62 52 
http://www.sandometal.pt 

JD (24-Feb-201717-40) 
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WW-XX-04-SH-524-007 

Schedule of Air Handling Unit 04-07 Wallace Whittle 

I Project No: I G1547 I I Project Name: I RHSC &DCN Project Stage: Construction 

AHU Ref: 

Drawing Ref: 

Location: 

Areas Served: 

Manufacturer: 

Supply Section 
Components: 

Revision Record: 
Rev Date 
A 10.08.2015 
B 10.02.2016 
C 09.05.2016 
D 01.06.2016 
E 23.02.2017 

AHU 04-07 

WW-Z3-04-PL-520-001 

Zone 2 Level 04 Ventilation Plantroom 3 

Zone 3 Level 03 - Neuroscience (C1 .3), Haematology/ Oncology Inpatients & Daycases (C1 .4), Med/ 
Surg/ Neural Haemo Shared Support (C1 .5), Paediatric Neurophysiology (C1 .7) , Special Feeds Unit 
(C3), Shelled Space (U1) 

TBC 

Inlet 

Access 

Attenuator 

Access 

L THW Frost Coil 

Access 

Panel Filter: 

Rotary Thermal Wheel 

Description 
Construction 
Construction 
Construction 
Construction 
Construction 

c/w motorised damper. Include actuation. 

Base panels suitable for internal access. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 

Air On/ Off: -10°C/ 5°C 
Duty: To be provided by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

G4 filter fitted with external manometer. 

Winter- On/ Off Coil Temperatures: 5°C/ TBC 
Summer- On/ Off Coil Temperatures: 26°C/ TBC 
Minimum Efficiency: 65% 
Variable speed controlled 
Include purge section 

~ 
~ 

Wallac.eWhir.lels a !lading namo o1 TUV SUD NEL lid lOV• 
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WW-XX-04-SH-524-007 

Schedule of Air Handling Unit 04-07 
~ 
~ 
Wallace Whittle 

I Project No: I G1547 I I Project Name: I RHSC &DCN Project Stage: Construction 

Supply Fan 

Attenuator 

Access 

CHW Cooling Coil 

Access 

L THW Heating Coil 

Access 

Bag Filter 

Outlet 

Revision Record: 
Rev Date Description 
A 10.08.2015 Construction 
B 10.02.2016 Construction 
C 09.05.2016 Construction 
D 01.06.2016 Construction 
E 23.02.2017 Construction 

Design duty: 5.201 m3/s against 600 Pa external static pressure 
Future expansion/ isolation maintenance facility {+20%): 6.241 m3/s -
fan to be sized to meet this increased duty. 
Run & Standby Plug Fans to be included in line with SHTM 03-01/ 
SHPN 04 - Supplement 1. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

Air On/ Off: 26°C/ 18°C 
Duty: To be provide by manufacturer 
CHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

Air On/ Off: TBC°C/ 18°C 
Duty: To be provide by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 

Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 

F7 filter fitted with external manometer. 

c/w combined smoke and fire damper {CSFD). Include actuation. 

Walact Whit'le ls a tradln; name cl TUV SUO NEL ll:i rov• 
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WW-XX-04-SH-524-007 

Schedule of Air Handling Unit 04-07 
~ 
~ 
Wallace Whittle 

I Project No: I G1547 I Project Name: I RHSC &DCN Project Stage: Construction 

Extract Section 
Components: . . 

. . 

. . 

. . 

. . 

• • 

•• 

.. 

Weight: To be provide by manufacturer 

Induct Sound 
Power Levels dB 
re 1 pW : •. , 
(to be provided by 
Manufacturer) , , 

I • ' • 

Revision Record: 
Rev Date Description 
A 10.08.2015 Construction 
B 10.02.2016 Construction 
C 09.05.2016 Construction 
D 01 .06.2016 Construction 
E 23.02.2017 Construction 

63 125 

c/w motorised damper. Include actuation. 

Base panels suitable for internal access. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

G4 filter fitted with external manometer. 

Design duty: 1.943m3/s against 250 Pa external static pressure 
Future expansion: 2.523m3/s - fan to be sized to meet this increased 
duty. 
Run & Standby Plug Fans to be included in line with SHTM 03-01/ 
SHPN 04 - Supplement 1. 
Fitted with inverter speed control 
Electrical Supply: 415V / 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access. 

c/w motorised damper. Include actuation. 

250 500 1k 2k 

Page 3 

4k 8k dB(A) 
3m 

TBC 

Wa.tlac• Whltlle IS. iradlng name gl TUV SUD NEL lid 10V. 

Page 474

A47224882



WW-XX-04-SH-524-007 ~ 
\V Schedule of Air Handling Unit 04-07 Wallace Whittle 

I Project No: I G1547 I Project Name: I RHSC &DCN Project Stage: Construction 

1. The schedule has been produced from the available data and will be reviewed and updated as necessary as the T3 
drawings are available. 

2. Units to be in compliance with the requirements of SHTM 03 including access sections and lights pre-wired to 
external isolator, inverter driven fans, etc. 

3. LTHW temperatures to heating coils shall be Flow 80°C/ 60°C Return. CHW temperatures to heating coils shall be 
Flow 6°C/ 12°c Return. Uplift from heating recovery to be taken into account for coil sizing. 

4. Ductwork installation to comply with DW144. Bends and tees to be provided with turning vanes. Ductwork 
connecting to the main runs shall be via shoe branches. 

5. AHU to be suitable for internal plantroom installation and double stacked. 

6. AHU Manufacturer to include for:-
• Suitably sized glass traps 
• Bolting together of inspection/ validation of units on site. 

7. AHU's to be provided with the following:-
• Casing Strength 2A 
• Thermal Bridging TB2 
• Air Leakage Class B 
• Motor Class EFF1 

8. Specific fan power (SFP) to be in compliance with the Building Regulations: Section 6.6. 

9. During the periods that AHU 04-07 requires to be switched off for general maintenance the following procedures 
shall be introduced to allow the supply ventilation system to the isolation suites to continue to operate under these 
circumstances; 

1. AHU 04-07 follows procedures to switch off for maintenance with the CSFD on the AHU supply outlet closing. 
2. 3 no. addressable combined smoke and fire dampers (CSFD's) close on the AHU general ductwork to direct 

supply air to the AHU 04-07 isolation rooms only. 
3. The motorised damper situated on the maintenance/ by-pass branch opens to link AHU 04-07 with AHU 04-06 

supply ductwork. 
4. AHU 04-06 goes into 'Maintenance Mode' with the supply fan increasing in duty (+20% based on clean filters) 

to accommodate the additional supply duty required to serve the AHU 04-07 isolation rooms. 
5. The combination of existing constant volume dampers (CVD's) to general areas & constant volume boxes 

(CVB's) to isolation rooms will operate as normal - maintaining the regulation of air flow rates to their respective 
departments/areas. 

Revision Record: 
Rev Date Description 
A 10.08.2015 Construction 
B 10.02.2016 Construction 
C 09.05.2016 Construction 
D 01 .06.2016 Construction 
E 23.02.2017 Construction Wal.ate Whlftle IS a uading narne d TUV SUD NEL Lt;t ltJV• 
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WW-XX-04-SH-524-009 

Schedule of Air Handling Unit 04-09 

I Project No: I G1547 I I Project Name: I RHSC &DCN Project Stage: 

AHU Ref: 

Drawing Ref: 

Location: 

Areas Served: 

Manufacturer: 

Supply Section 
Components: 

Revision Record: 
Rev Date 
A 10.08.2015 
B 10.02.2016 
C 09.05.2016 

AHU 04-09 

WW-Z3-04-PL-520-001 

Zone 2 Level 04 Ventilation Plantroom 3 

Zone 4 Level 04 - Classrooms (C5) & Clinical/ Management Suite (R1), Restaurant (S7) 

TBC 

Inlet 

Access 

Attenuator 

Access 

L THW Frost Coil 

Access 

Panel Filter: 

Rotary Thermal Wheel 

Description 
Construction 
Construction 
Construction 

c/w motorised damper. Include actuation. 

Base panels suitable for internal access. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 

Air On/ Off: -10°C/ 5°C 
Duty: To be provide by manufacturer 
L THW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

G4 filter fitted with external manometer. 

Winter- On/ Off Coil Temperatures: 5°C/ TBC 
Summer- On/ Off Coil Temperatures: 26°C/ TBC 
Minimum Efficiency: 65% 
Variable speed controlled 
Include purge section 

~ 
~ 
Wallace Whittle 

Construction 

D 23.02.2017 Construction WdaceWhitlle is . t,a;ing nvne d. TUV suo NEL lid TIJV. 
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WW-XX-04-SH-524-009 

Schedule of Air Handling Unit 04-09 
~ 
~ 
Wallace Whittle 

I Project No: I G1547 I I Project Name: I RHSC &DCN Project Stage: Construction 

Supply Fan 

Attenuator 

Access 

CHW Cooling Coil 

Access 

L THW Heating Coil 

Access 

Bag Filter 

Outlet 

Inlet 

Revision Record: 
Rev Date Description 
A 10.08.2015 Construction 
B 10.02.2016 Construction 
C 09.05.2016 Construction 
D 23.02.2017 Construction 

Design Duty: 3.894m3/s against 600Pa external static pressure 
Future expansion/ isolation maintenance facility (+30%): 5.062m3/s -
Fan to be sized to meet this increased duty. 
Fitted with inverter speed control 
Electrical Supply: 415V / 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

Air On/ Off: 26°C/ 18°C 
Duty: To be provide by manufacturer 
CHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

Air On/ Off: TBC°C/ 18°C 
Duty: To be provided by manufacturer 
L THW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

F7 filter fitted with external manometer. 

c/w motorised damper. Include actuation. 

c/w motorised damper. Include actuation. 

Page 2 
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WW-XX-04-SH-524-009 

Schedule of Air Handling Unit 04-09 
~ 
\V 
Wallace Whittle 

/ Project No: I G1547 I Project Name: I RHSC &DCN Project Stage: Construction 

To be provide by manufacturer 

63 125 

Revision Record: 
Rev Date Description 
A 10.08.2015 Construction 
B 10.02.2016 Construction 
C 09.05.2016 Construction 
D 23.02.2017 Construction 

Base panels suitable for internal access. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 

G4 filter fitted with external manometer. 

Design Duty: 2.608m3/s against 250 Pa external static pressure 
Future Expansion: 3.390m3/s - Fan to be sized to meet this increased 
duty. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 

Integrated within AHU. 
Length: 1200mm 

Base panels suitable for internal access. 

c/w motorised damper. Include actuation. 

250 500 1k 2k 

Page 3 

4k 8k dB(A) 
3m 

TBC 
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WW-XX-04-SH-524-009 

Schedule of Air Handling Unit 04-09 
~ 
Vt, 
Wallace Whittle 

I Project No: I G1547 I Project Name: I RHSC &DCN Project Stage: Construction 

Notes: 

1. The schedule has been produced from the available data and will be reviewed and updated as necessary as the T3 
drawings are available. 

2. Units to be in compliance with the requirements of SHTM 03 including access sections and lights pre-wired to 
external isolator, inverter driven fans, etc. 

3. L THW temperatures to heating coils shall be Flow 80°C/ 60°C Return. CHW temperatures to heating coils shall be 
Flow 6°C/ 12°c Return. Uplift from heating recovery to be taken into account for coil sizing. 

4. Ductwork installation to comply with DW144. Bends and tees to be provided with turning vanes. Ductwork 
connecting to the main runs shall be via shoe branches. 

5. AHU to be suitable for internal plantroom installation and double stacked. 

6. AHU Manufacturer to include for:-
• Suitably sized glass traps 
• Bolting together of inspection/ validation of units on site. 

7. AHU's to be provided with the following:-
• Casing Strength 2A 
• Thermal Bridging TB2 
• Air Leakage Class B 
• Motor Class EFF1 

8. Specific fan power (SFP) to be in compliance with the Building Regulations: Section 6.6. 

9. During the periods that AHU 04-08 requires to be switched off for general maintenance the following procedures 
shall be introduced to allow the supply ventilation system to the isolation suites to continue to operate under these 
circumstances. 

1. AHU 04-08 follows procedures to switch off for maintenance with the CSFD on the AHU supply outlet closing. 
2. 10 no. addressable combined smoke and fire dampers (CSFD's) close on the AHU general ductwork to direct 

supply air to the AHU 04-08 isolation rooms only. 
3. The motorised damper situated on the maintenance/ by-pass branch opens to link AHU 04-08 with AHU 04-09 

supply ductwork. 
4. AHU 04-09 goes into 'Maintenance Mode' with the supply fan increasing in duty (+30% based on clean filters) 

to accommodate the additional supply duty required to serve the AHU 04-08 isolation rooms. 
5. The combination of existing constant volume dampers (CVD's) to general areas & constant volume boxes 

(CVB's) to isolation rooms continue to regulate air flow rates to their respective departments/areas. 

Revision Record: 
Rev Date Description 
A 10.08.2015 Construction 
B 10.02.2016 Construction 
C 09.05.2016 Construction 

~ 
~ 

D 23.02.2017 Construction Wa&ace Whlttlt is• 11a:ilng "amt tJ TUY SUD NEL ltd 1'0V• 
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{!) MANUFACTURER STATEMENT 
(Directive 2006/42/CE, Attachment 11, Chapter A) 

sandometal 
Metalomecanica e Ar condicionado, SA 

Manufacturer: SANDOMETAL - Metalomecanica e Ar Condicionado, S.A. 
Address: Estrada Nacional 10, km 127,6 - 2615-133 Alverca do Ribatejo - Portugal 

Hereby declares that: 
Air Handling Unit 
Brand : SANDOMETAL 
Model : 
Serial Number: 

Complies with transposition of Directive 2006/42/EC into national law that is directly enforceable; 
Complies with the stipulation of the following EC directives: 
Electromagnetic Compatibility (EMC) Legislation, Directive 2004/108/EC 
And that: 

Were observed the following parts/paragraphs of the harmonized standards 
EN 60204-1:2005 

EN ISO 138572008 
Were used the following parts and paragraphs of the harmonized standards 

EN ISO 12100-1:2003 
EN ISO 12100-2:2003 
EN ISO 138572008 

CE 

It was excluded from the scope of this statement the electrical power connections that is not 
manufactured or supplied by Sandometal The same should be installed in accordance with the 
specifications stated in the Installation Manual 

The Technical Ftle is available for inspedion at the Sandometa/ Head Quarters 

Date: 7Sfh November 2015 

Estrada Naclonal 10 km 127,600 Tel 351 219 937 890 

2615 -133 Alverca do R1bateio Fax 351 219586 252 

PORTUGAL sandometal@sandometal pt 

Director da Qualidade 

(Hugo Alves) 

SANOOMETAL 
Ml!1il,omcctm:o c 1\1 Cord1c,on,1C_ S ,\ 
t.1 R ( v,1 1 1 C:l' Xir,, 11 l<!',J 
(r4µ1ldl S1x.i.1I 100 Q()O 00 (u,u 
l'll?C Pr 11 ~03 ssa !:>40 

Director Tecn1co 

(Ru1 Santos) 

www sandometal.pt 

Page 480

A47224882



EUROVENT 
- CERTIFIED 

PERFORMANCE 

www. eurovent-certification . com 

Eurovent Certlta Certification SAS. - 48/50, rue de la victoire - 75009 PARIS FRANCE 
R.C.S. PARIS 513 133 637 - NAF 71208 

Accreditation #5-0517 Products and Servlces Certificat on 
according to NF EN 1S0/CEI 17065!201 2 - Scope avai lable on 
www.cofrac.fr. 
COFRAC Is signatory of EA MLA, 11st of EA members Is available in 
http·//www.european-accreditat1on.org/ea-members 

Certification Diploma N° : 09.11.368 

Eurovent Certita Certification certifies that 

Air Handling Units 

from 

SANDOMETAL Metalomecanica e Ar Condicionado, SA 
Located at 

Estrada Nacional 10, km 127,6 
2615-133 Alverca do Ribatejo, Portugal 

Range 
eSDM 

Software for calculation of performances 
SAHS 1.11 .0.407 

Trade name 
SAN DOM ET AL 

have been assessed according the requirements of following standard 

OM-5-2015 

The list of certified products is displayed at : 

http://www. eu rovent-certification. com 

Manufacturing places 
Castanheira do Ribatejo, Portugal 

SANDOMETAL Metalomecanica e Ar Condicionado, SA 

is authorised to use the EUROVENT CERTIFIED PERFORMANCE mark 

in accordance with the rules specified in the Operational Manual 

OM-5-2015 

Erick MELQUIOND 

President 

Approval date : 2009/11/18 

Re-checked on : 2015/09/22 

Valid until: 2016/03/31 
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Transport, Installation and 

Maintenance Manual 

Sandometal 

Metalomecanica e Ar Condicionado, S.A. 
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Transport, Installation and Maintenance Manual for Air Handling Units 

1 - Generalities 

This manual contains all information requires for the correct transport, installation and 

maintenance of the Air Treatment Units Sandometal, further on mentioned as AHU. This 

manual and all information available from the suppliers of the various components, which is 

attached and an integral part of the manual, is all the information needed so that the 

specialized technicians can properly develop their functions. 

On the outside of each motor is attached a plate containing the machine's characteristics . It 

only contains essential data such as serial number, AHU code, electric data and so on. Any 

additional information can be found in the documents available. If you need additional 

information or something isn't very clear, please contact Sandometal. 

All AHU as well the line of components were manufactured according to the most rigorous 

processes of production, quality systems and quality guarantee. The project, tests, production 

and control is set considering the CE standards, and in particular regulations in force. All 

materials and components used in the AHU respect the same regulations. 

These are high quality AHUs. If you follow the instructions carefully and strictly, the AHU can 

provide you economic flawless service for many years. 

Read the instruction closely and review them before handling the AHU. Your AHU may not 

contain some detailed characteristics in this manual. Please contact Sandometal to get specific 

information concerning your AHU. In the manual you can find references to some components 

that are not applicable to your AHU. 

You should consider the following instructions to assure a correct and safe installation, use and 

maintenance of the AHU. It is strongly recommended that all warnings and cautions described 

in the manual and in the AHU are respected . The non-fulfillment of these instructions can 

nullity the guaranty. 

Remark: Sandometal will not be responsible for any modification such as alterations in any 

kind of accessory or modifications made to make possible the functioning of the AHU, by 

deleting security elements provided by the original manufacturers, done by the installer, user 

or other entity or person. 
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Remark: Sandometal will decline responsibility for any damage or loss of profit than can result 

from utilization or any kind of derangement. 

1.1 - Definitions 

Installer- person or entity that makes the installation. 

User- user is the person, entity or company that acquires or rents the AHU and that intends to 

use it for the purposes for which the AHU was designed for. 

Installation technician - the physical person authorized by the installer to do the installation 

and do the first AHU start in the predetermined conditions. This person has specific formation 

and is qualified to do every installation work of the AHU in safety. This person is licensed to 

identify all riskiness resulting from the installation of the AHU. 

Maintenance technicians - physical person that does the AHU maintenance; this means the 

person that keeps the AHU in good working conditions during the AHU lifetime. This person 

has specific formation and so he is qualified to realize every maintenance work necessary and 

is able to identify all risks evolving this task, and can avoid them . 

Manufacturer - Sandometal SA 

Supplier- any entity that provided an element integrated in the AHU 

Installation - any action taken by the installer to put the AHU functioning in the provided 

conditions. The installation of the AHU should not be mistaken with the global HVAC system. 

IAQ- Interior air quality 

2 - Safety Considerations 

The AHU (air treatment units) are complex machinery. Considering this, the installation and 

maintenance should have a special attention and the installation and use should only be 

performed by technicians (specialized in installation and maintenance - as described in the 

definition section) and familiar with the rules and national laws of security. 

Be sure that the operators of the machine transporters have a valid driver's license 

Attention: Sandometal will not be responsible for the nonfulfilment of the security rules. 
Sandometal declines any responsibility for damages caused by the misuse of AHU. 

• The specialized technician should always wear adequate security clothes as for 

example: gloves, glasses, helmet, etc., as it is stipulated by the decree law 374/98 (CEE 

rule 686/89 modified by the rule 93/68/CEE; 93/95/CEE and 96/58/CE) and respective 

rules. 
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• During the installation, all work should be done in total safety, in a clean and without 

obstacle spot. 

• Always have in mind the valid legislation considering the use and eliminations of the 

package and products used for cleaning and maintenance of the AHU. Also regard the 

recommendations of the manufacturer for the products in question. 

• You should always count with the safety teams necessary to avoid accidents in the 

installation spot as well the functioning regarding local rules. 

• It is always obligatory to put a net or perforated panel when the air discharged is free, 

in order to avoid contact with the movable parts, and also avoiding accidents and 

damages of the AHU. 

• Before connecting the AHU be sure that the various components and the entire system 

are in perfect conditions. 

• Never touch or put yourself between movable parts 

• Never lean on AHU or use it to climb/reach another locus. 

• The accessories that are used to move the AHU should be used for this purpose only. 

They should not be used to elevate the AHU when the AHU is connected to other equipments. 

• Before starting any installation operation you should carefully verify all values of the 

characteristic plates. 

• Transport the AHU and/or respective units as close as possible to the final installation 

area. 

• In each water discharge pipe, put an adequate siphon. An inadequate siphon can 

compromise/endanger the IAQ. 

• Wait 2 minutes before entering the ventilation section, so that the fans can stop 

completely. 

• Before putting the fans working assure yourself that the damper flow are shut down. If 

they are open, it can originate an overcharge of the motor. 

• It should not be possible to have access to the interior of the AHU without a special 

key/tool that only the technician of installation or maintenance should possess. 

• All intervention should only be done when the installation is without electric current, 

and after being sure that the AHU can 't be plug in, even accidentally. 

Attention: the movable units of the fans are Very Dangerous 
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Attention: while making the installation you should not do any usage or test without 

assuring that the fan is completely motionless. You should also guarantee that there is no 

explosive atmosphere risk during the work. 

Attention: do not start any maintenance or cleaning work without assuring that the AHU is 

plugged out. 

• Maintenance and replacement of any damaged pieces should only be done by 

specialized personnel, following the instructions of this manual. 

• The spare parts should always correspond to the requisites established by the 

manufacturer. 

• When unplugging the AHU please consider the valid legislation regarding pollution 

prevention. 

Attention: When putting the machine in use1 the installer and user should consider and 

prevent that all other types of risk related with the HVAC system. For example: risks related 

with the introduction of strange objects or other kind of risks regarding the admission of 
toxic or inflammable gases with high temperatures. 

Note: Each AHU includes an instruction manual and the indications should be respected: 
Earth connection1 electric cable connection and wire clamp follow rule EN 60204-1.1 using 

cable glands with IP protection. 

Risk Factors that determine a Solution 
dangerous situation 

Mechanical: dragging or Maintenance work done to the Placing the immovable 
imprisonment equipment protection that can only be 

removed with a special key 
Electric: indirect contact Abnormal electric discharge Electric connection using a 

electric conductor, to assure 
the continuity of the circuit 
between the motor-fan 
system and the AHU box. 

Mechanical Faulty installation of the motor Placing shock absorber to 
absorb vibrations 

Mechanical: crushing, cut Handling the AHU, maintenance Place outlines and edges with 
work of the equipment smooth geometry (round 

shaped) 
Mechanical:dragging, Handling the AHU, maintenance Paste a sticker indicating that 
winding work of the equipment there is the need to put the 

protection grid on all movable 
parts in case there is a air 
discharge. The grid should be 
fixed with screws, with square 
openings of 15mm on the 
side. 
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3 - Description and main characteristics. 

Air handling units - are sets manufactured from a modular-type structure in aluminium or 

PVC and dual panels injected with polyurethane, that provides a low noise level and an 

excellent thermal insulation. Each module can contain one or more below mentioned 

sections, or combinations. This depends upon the purpose of the AHU and their needs 

concerning flow level, air quality, heat transfer rates, etc. 

An AHU can have as main sections the following: 

• Air entry section; 

• Filter section; 

• Humidifier section; 

• Heat recovery section; 

• Heat exchange section; 

• Ventilation section; 

• Mitigation section; 

• Empty section; 

• Free-cooling section; 

• Mixing box . 

Concerning the ventilation section, the AHU is delivered with "plug fan" fans or double- entry 

advanced and backing spades; with a direct coupled motor or with belt transmission and 

strained mechanism. They cover a wide range of flows that can go from 650m3/h upon a 

maximum of 77.500m3/h. The different series of AHU are designed and manufactured 

concerning the risk elimination, to fulfill the integrated security conditions and assure the 

maintenance of high standards of IAQ in the buildings. 

When the configuration and the production process allows, Sandometal incorporates directly 

the most adequate safety devices. In case the conditions of the construction or the utilization 

do not permit the implementation of those devices in the factory, Sandometal has additional 

safety devices necessary to implement in the moment of the installation before getting into 

service. In each case Sandometal has a complete line of accessories to protect the AHU area 

that may endanger physical integrity of people. 

The AHU design is focused on the IAQ. Between other solutions, the condensate trays are 

inclined in order to allow an appropriate outflow. The tray itself is movable so that the cleaning 

can be effectively done. It also allows a space to get access to the water coils in order to get 

them properly clean. 
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4 - Conformity 

The AHU with the mark CE fulfill the legal formalities below: 

• motor communitarian directive 98/37 /CE; 

• Low voltage directive 2006/05/CE; 

• Electromagnetic communitarian directive 2004/108/CE; 

And the following standards: 

• EN ISO 12100-1:2003 (Ed.1) - Safety on machinery. Engine Motor safety. Basic 

concepts, main principles of conception for design. Part 1: Basic terminology, 

methodology. 

• EN 60204-1:2005 - Motor safety. Safety on machinery - electric equipment of 

machinery. Main rules. 

• NP EN 294:1996 (Ed. 1) - Motor safety. Safety on machinery. Safety distance to hinder 

that superior members do not reach dangerous areas. 

• NP EN ISO 3744:1999 (Ed .1) - Acoustics. Determine the levels of acoustics output 

produced from the noise of the acoustic pressure. Skill method conditions that 

approach a free field to a plane reflector. 

• ISO 14121-1:2007 - Safety of machinery- Risk assessment - Part 1: Principles 

4.1- Scope 

These instructions are valid for all AHU 

4.2 - Previously Confirmation 

After checking the data concerning standard technical information, please check requested 

protection forms. 

5 - Verification before the expedition 

Before expedition all AHU go through a rigorous set of verifications listed below: 

• Dimensional verifications to check if the present dimensions of the AHU corresponds to 

the dimensions described in the picture signed by the client; 

• Visual inspection of the finishing; 

• Verification to assure that all components are complete; 

• Functional test to the electric motors and humidifier pumps; 
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• Visual inspection to assure that the fan rotor is balanced; 

• Tightness test to condensate trays; 

• Visual inspection to assure the tightness of the flexible joints of the fans; 

• Set registers to locked position; 

• Set coils (only for medium and large size) for transport; 

• Set vibration dampers of the fan (whenever necessary and regarding the kind of 

transport used); 

• Clean the AHU inside; 

• Put the identification plates; 

• Put signs that indicate the unloading, the water connections, the electric connections 

and eye bolts 

Remark: a special certificate can be issued concerning the verifications mentioned above 

upon request of the client. 

6 - Transport, reception, storage and moving 

Remark: Sandometal will decline any responsibility it eventually, damage should oucome 
from moving, transport or storage of AHU. Be sure that the operators of the machine 
transporters have a valid driver's license 

6.1-Transport 

All AHU delivered are wrapped up in protective film, or in boxes or in normal or water resistent 

wooden grids, etc. 

• The AHU can only be transported in their working position and no other. The shock 

absorbers of the motor-fan set just work when there is compression. Working 

position means the position that in the fan section causes compression on the 

shock absorbers of the fan support as seen in the next picture. 
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g 

I 

CAUDAL 
DEAR -, CAUDAL 

DEAR 

• The AHU should be protected from damage an contamination. 

CAUDAL 
DEAR 

---, 

• The components, that can't be installed in the AHU because of some specific 

request (structural, technical or because of the transport), will be sent, specially 

protected and will be described in the guide book. 

• All units are divided in structural sections and delivered dismantled. Each section 

has maximum size of 2400mm (large) x 2500mm (high) and can be transported by 

truck. 

• There is a special care while loading (truck or container). Every section that 

compose the units are handled and stored using specific separators to protect 

salient pieces as coil supports, grips, hinges and others 

Attention: The transporter is responsible of accommodating the units in the transportation 
vehicle. For correct accommodation girdles should be used in order to avoid damages. 

Attention: do not use the hinges or water connections of the unit as binding spots in any 
circumstance. 

6.2 - Reception 

Before unloading the units a careful inspection should be done to see if damage has occurred 

during the transportation. In case some damage is found, it should be reported to the 

transporter that will make an appointment on the delivery documents. 

• After receiving the unit and before unloading all the material a visual check should be 

undertaken. Assure that the unit has not suffered any damage resulting from a crash or 

collision, which could affect the good functioning of the unit, during the transportation 

• Check manually if the turbines spin freely, without imprisonment or collisions. 

• Any damage found should be reported to the transporter that will accept the 

merchandise with reservation and make appointments in the delivery documents. At 

the same time a communication to Sandometal should be done. 

10 

Page 491

A47224882



Transport, Installation and Maintenance Manual for Air Handling Units 

• You should be sure that the model received corresponds to the characteristics of the 

delivery note. 

• You should verify if the data of the characteristic plate of the unit, and the registrations 

on the motor plate correspond to the electric installation, tension and frequency, etc. 

• When the unit is delivered in more than one module, assure yourself that the material 

needed for a correct installation (screws, hardware, polyurethane sealant and others), 

is delivered whit the unit. Those materials, are shipped in adequate packaging, from 

the factory. 

6.3 - Moving 

The AHU are equipped, in the standard version, with base and support feet . When requested, 

the AHU can also be equipped with a continual base support. In each situation were conceived 

special openings in order to introduce pipes for elevation with cables. 

When moving the AHU you should always consider the adequate means concerning the 

weights involved, as established by the decree law 330/93 (rule 90/269/CEE), decree law 

50/2005 rule 2001/45/CE) and afterwords amendments. 

Remark: Set the cables as shown in the picture below. Put adequate length dividers to avoid 

that the cables damage the box when they are tied up. The distribution of weight should be 

equal. Be certain that the transporters have a valid driver's license . 

.... 

• Low down the merchandise carefully avoiding sudden movements or worse. Possible 

chocks can affect the fans equilibrium. 

• Pay attention to the corners and edges than can damage the machinery. 

• Void uncontrolled rotations . 

• Pay special attention while moving the load in order not to damage prominent pieces, 

as water entry/exit, handles, hinges, and others. 
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When the support feet are installed, the AHU can be handled using a lift-truck, if the forks of 

the lift-truck have enough length. 

Attention: 

• Spread the forks as much as possible to balance the load. 

• Dip the ends of the forks to avoid damaging the interior panels. 

6.4 - Storage 

If eventually the unit needs to be storage for a long period of time, before the installation, be 

sure that the local is sheltered from inclemency, clean and dry, protected from dust, solar light 

and contamination, far away from heat and vibration sources. 

Remark: Sandometal will not assume any responsibility if the AHU suffer any damage 

resulting from incorrect unloading or inadequate protection against the forces of nature. 

7 - AHU Identification 

The AHU have an identification plate that contains the following information : 

• Manufacturer 

• Manufacturer address 

• Model 

• Client reference 

• Pre-filter 

• High level efficiency filter 

• Absolute filter 

• Number of rpm of the fan 

• Air flow 

• Available static pressure 

• Cooling power 

• Heating power 

• Motor power 

• Number of phase-frequency tension 

• Serial number 
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• Fabrication year 

Remark: to assure a quick response in case you need information, please tell us the serial 
number of your AHU, when you contact Sandometal. 

8- Installation and Commissioning 

8.1- Safety 

Never start the installation of the AHU without reading and understanding chapter 2 -

Safety Considerations. 

8.2 - Selection of the installation location 

Attention: when installing the AHU be sure that the location is easily accessible in order 

to do maintenance work. 

• Assure yourself that the chosen location allows a simple unloading of the motor 

and accessories. This means that there should be any obstacles that hinder the 

movement of the material needed to install. 

• Be sure that the support surface can support the weight of the AHU and will not 

cause vibrations. 

• Be sure that the surface is perfectly horizontal in order to allow the correct linkage 

of the various sections of the AHU, if necessary. 

• Be sure that the AHU is perfectly leveled, using, if necessary the tabs under the 

supports, assuring that the doors open completely and the compartments remain 

dry. 

• Never place the AHU in rooms that have the chance to introduce strange objects or 

in which exist inflammable gases or acids, aggressive or corrosive substances that 

can irremediably the various components of the AHU. 

• In case the AHU is suspended from the ceiling, all section that compose the AHU 

should be suspended from the ceiling to because of the weights. Pay special 

attention to the alignment between sections. 

• Before putting the fan in function verify the involving area. The pieces that are 

loose or can be loose, may be dragged in the air flow and cause serious damage. 

The set motor-fan and the movable pieces of the AHU have their own vibration shock 

absorbers, and are dynamically isolated from the structure. 
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8.3 - Union of the section 

To assure a total isolation when the AHU is completely assembled, a sliding union made of 

plate or a union made by coupling various pieces of aluminum, can also be used as a guide to 

connect the different sections. 

In the picture above show the two coupling processes of the AHU modules: 

Aluminum pieces coupling 

Sealant application 

Slinding union 

Tightening the screws of the 
Aluminum coupling pieces 

Tightening the screws in the 
openings 

To assemble the AHU modules look at above images the follow the procedure: 

• Be sure that the support surface is leveled 

• Apply polyurethane sealant in all perimeter of the union 

• Join all the sections using the sliding union 

• Tight the screws in the openings. The screws should be tighten from the inside of the 

AHU, using the inspection doors to grant access or removing the lateral panels next to 

the union, according to dimensions or configurations of the AH U 
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8.4 - Ground connection/surface support 

The AHU have motors that need to be installed in horizontal surface. This allows the set motor

fan to stay in a horizontal position upon the dampers, assuring that the tension is pure 

pressure. 

• Pay special attention to the fan while installation, in order to avoid mechanical damage. 

• The fixed openings of the AHU (arrangement as well as measures) are standardized and 

calculated in order to allow the safety and stability needed. That's why the AHU should 

always be fixed using adequate screws and washers, using all openings available. 

To assure a good installation you should consider the following: 

• The spacing measures should be adequate in order to avoid interferences between 

the AHU and the surrounding space. The door that allows to visit the inside of the 

AHU should always be accessible, in order to allow maintenance operations. 

• The measures between openings for fixation should be the same as the ones 

present in the AHU 

• Use adequate tools in a convenient way so that no kind of tension should be made 

on the components structure. 

8.5 - Pipe connections 

Remark: The AHU cannot function if the fan exits are not in pipe connections or if they are 

not protected with a safety net, as the standards recommend. 

• The pipe connection should only be done by specialized personnel. 

• The pipes should have dimension according to the capacities of the system and the 

characteristics of the fan. A incorrect calculation of the dimension of the pipe can 

result in a loss of reduced charge and increase the potency absorbed by the motor and 

this leads to an increase of velocity of the motor. This leads the motor to a collapse or 

lead to an activation of the safety system 

• To avoid the formation of condensation and to reduce the level of noise, the pipes 

should be isolated and have a mechanic lining. 

• The continuity between the pipe and the AHU should be done by an earth cable. 

Remark: high velocity flow can make noise. 

8.6 - Water connections 

The incorrect installation and incorrect water connections can compromise the right 

functioning of the entire system or worse, cause irreversible damage to the AHU. These 

operations should be done by the installation technician. 
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8.6.1 - Water connection to the coils 

• The AHU are equipped with coils with male thread. 

~ 
~ 

• The installation and the pipe connection are operations that can compromise the 

good functioning of the unit or worse, cause irreversible damage to the AHU . 

Attention: the entry and exit of the water should be installed in order to allow the exchange 

between counter-current heat and between air and liquid (that flows in the interior of the 
battery, which can be water or a mixture from water and anti-coagulant), with entry in the 

base and exit on top. For this reason there is always needed approval from the structured 

pictures that put in evidence the connection sides. 

The AHU have also special plates that indicate the water entry and exit. 

• The steam coils have the entry on top and the exit of the condense liquid in the base. 

The coils are always delivered with counter-current flow. 

• The direct expansion coils have welded connections. 

• The connection should be tight carefully to avoid damage. 

• The path to the pipes should be conceived in order that there is no obstruction when 

the coils or the filter of the AHU is withdrawn, and to assure access to the inspection 

doors. 

• Support the pipes adequately outside the AHU in order to avoid weight on the coils. 

• The isolation should be leaned on the panel to avoid burns/condensation risks. 

• Install On-Off valves to isolate the coil from the remaining circuit, in case of special 

maintenance. 
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• If the installation is made in a particularly cold location and there is no plan for 

installing an anti-freezing device or the addition of an anti-coagulant, empty the 

system if it will be inactive for long periods of time. 

• Withdraw, when planned, the lock nuts for transportation in order to replace the slack, 

and so ensure the expansion of the pipes. 

Attention: Always use two pipe-wrenches when tightening the coil pipes, to avoid strain 
(twisting/pressure) and that could damage the pipes inside the AHU. 

8.6.2 - Water connections to the humidifier 

Proceed as the manual of the humidifier manufacturer describes. 

8.6.3 - Sewage connections 

Nl\'el de a;ua no 
u lx:!eirc dt c-Jndel\sado~ 

Connect the discharge of each condensation tray to the sewer directly or using pipes. 

• Install an adequate siphon in each discharge pipe to avoid that air enters in the 

depression system and stops the correct drainage of water. An inadequate siphon also 

avoids infiltration of bad odours (ex. Trap with ball backstop). 

• The dimension and construction of the siphon should obey the following formula: H~P: 

P corresponds to the static pressure of the fan in mmHg, equals the millimeters of 

water column. 

• You should pay attention to the measures of the sum of the measures A and B 

represented in the image. The ideal is that this value is superior to the one of C to 

avoid lowering the surface of the AHU or altering the base of support of the AHU 

(quota A) because of the dimensions of the siphon. 

• The siphon should be installed with a cover for the lower extraction point of the air, 

and should permit a easy dismantling and complete cleaning. 
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• The path through the condensation drainage should always be inclined to the exterior. 

• Assure yourself if the drainage pipe of the condensation does not force the AHU 

discharge. 

Attention: an inadequate siphon originates odors that will be harmful to the IAQ. 

8. 7 - Electric connections 

Attention: all electric connections should respect the provision of the directives of low 

tension and the directive electromagnetic compatibility, as well as other local rules 
considered relevant. 

Attention: before starting any operation please be certain that the main power source is shut 

down. 

The AHU are powered by electricity, so they necessarily need to be connected to an electrical 

board. This board should have the potency feed adequate to the AHU requisites (see 

characteristic plate from the machine). 

• The electric connection should be done by specialized personnel. 

• The electric board should have components that allow the command of the machine 

(start and stop). 

• Verify if the tension and frequency shown in the plate of the AHU correspond to the 

power feed. 

• All commands should be identified with subtitles in order to avoid confusion or 

misunderstandings by using Portuguese language or the standard symbology used. 

• The electric board should have a general electric cut device with blocking possibility, in 

order to assure all safety conditions while during the maintenance and functioning in 

normal conditions. 

• The power line of the fan motor should have a magneto-thermal protection system or 

similar to eliminate any overload charge, power interruption or voltage drop. The same 

system should not allow a sudden start of the motor. 

• All commands should have an ergonomic position and should not be in dangerous 

locations. They shouldn't allow a sudden start of the machine. 

• Connect the AHU and all components with an electric cable adequate to the installed 

voltage and respecting the regulations in force. 

• The section of cables should grant that the drop of voltage while starting, between the 

source and the machine, should always be 3% inferior to the nominal value. 

• Never use adapters, multiple plugs and/or extensions in the main feed voltage of the 

AHU. 
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• The electric continuity between the AHU and the soil should be done by an earth cable. 

• In case the motors are connected to a frequency converter, please see the instructions 

manual of the converter along with this information. 

8.7.1- Motor connections in the ventilation section 

Attention: the electricity work should be done by an installation technician. Before 
connecting the motors read the furnished manual. 

Attention: The electric feed should be off, while doing the motor connections. After the 
motor is connected, and being sure that the electric feed is off, assure yourself that the 

terminals and the earth connection are properly done. 

Wiring diagram for single-phase directly Wiring diagram for single-phase coupled 
cou led motor belt motor 

Principal 

Regulai;:ao de Veloc1dade 

Linha 
230V 

Z1 C 

L1 

C 21 C C 

U1 U1 

N L1 N 

Wiring diagram for three-phase motor. Star and triangle connection for one-velocity motors 
Pole number 2,4,6,8 
Rotation velocity at S0HZ: 3000rpm, 1500rpm, lO00rpm, 750rpm 

T1 T2 Tl 

U1 V1 W1 

U2 V2 W2 

T4 TS re 

y 

Llga~ao Estrela 

T1 T2 T3 

U1 V1 W1 

U2 V2 W2 

T4 TS T6 

~ 
LI Ll Ll 

Llga~ao Trlangulo 
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Wiring diagram for three-phase motor. Connection for two velocity motors, two separate 
windings. 
Pole number 2/6, 2/8, 4/6, 6/8 
Rotation velocity at S0Hz: 3000/lO00rpm, 3000/750 rpm, 1500/lO00rpm, 1000/750rpm 

Tl T2 T3 

U1 V1 W1 

T1 T2 Tl 

U1 V1 W1 

G G G 
~ 

ll ll ll 
U2 V2 W2 U2 V2 W2 
T4 TS T6 

Alta Velocldade T4 TS T6 Balxa Velocldade 

Wiring diagram for three-phase motor. Connection DAHLANDAR for two velocity motors, 
square binary. 
Pole numbers 2/4, 4/8 
Sync speed at S0Hz 3000/lS00rpm, 1500/750rpm 

T1 T2 Tl T1 T2 T3 

U1 V1 WI U1 V1 W1 

" u ll 

G G G 
&G-G 

ll u ~ 

U2 V2 W2 U2 V2 W2 
T4 TS T6 T4 TS T6 Baixa Velocidacle Alta Velocldade 

To connect the motor, pay attention to the schemes above and proceed as follows: 

• Disassemble the cover of the wire-clamp box and prepare the disposition of the same 

in order to do a correct connection . To do the connection you should follow the 

schemes above. 

• You will also find a connection scheme inside the wire-clamp box or on the manual 

send bay the motor manufacturer. 

• After connecting the fan motors, verify carefully if the connections of the terminal 

block are adequate for the voltage of the source feed. 
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8.7.2 - Electric testing 

Attention: The electricity work should be done by an installation technician. 

The AHU are electric tested by Sandometal, according to the rule EN 60204-1:2005: 

isolation resistance and dielectric rigidity. After the installation is complete, the installer should 

do a test to the continuity protection circuit, in order to assure the conformity with the rule 

mentioned above. 

8.8 - Verifications before start 

While installing the AHU do not use tools of abrasive cut to assure the indoor air quality. The 

interior if the AHU should be cleaned and vacuumed before the first start. 

8.8.1 - Mechanical verifications 

• Be certain that the machine is correctly fixed to the soil/surface support. 

• Assure yourself that the protection of the movable parts is in the right place. 

• Be sure that the danger signs are in the right place. 

• Be certain that the characteristic plate is in adequate conditions. 

• After the installation of the AHU be sure that the turbines can twist freely and 

without any obstacle. 

• Be sure that there are no strange objects inside the AHU either upstream or 

downstream. 

• Be sure that the sewage connections are well executed, and can assure a 

correct drainage of the condensed. 

• Be certain that the dampers mechanism functions properly. 

• Be sure that the pre-filters are correctly installed. 

• Assure yourself that the connections to the conducts are properly executed. 

• Be certain that the fan spins in the right direction, which is indicated by an 

arrow on the volute or on a special label. 

• In case the AHU uses a fan with belt drive you should follow the indications of 

point 10.4.4 - fan section (pulleys and tightening of the belts). 

Attention: the movable components of the AHU are VERY DANGEROUS elements. 

8.8.2 - Electric verifications 

Attention: The electricity work should be done by an installation technician. 
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• Be sure that the electric cable is the right one. 

• Be certain that the electric feed cable has no interference or possibility of collision 

with the spinning components of the fan and the movable couplings. 

• Assure yourself that the electric connection to the voltage board is correct. 

• Be sure that the electric components are connected and with the right voltage, 

such as the safety micro-switchers on the door, lights, humidifier pumps, etc. the 

fan can only function with the right voltage indicated on the characteristic plate of 

the motor. Verify if the technical characteristics of the plate are the same of 

electric feed net, V voltage, Hz frequency. Maximum variations in voltage: ±3%, in 

frequency: ±1%. 

• Be sure that the structure of the AHU is connected to the earth . 

• Be certain that the electric system is correctly protected according to the rules in 

force. 

8.9 - Instructions before starting the AHU for the first time 

Attention: before starting the fans close the flow registers. 

Attention: the first start is done without filters. 

8.9.1-First start 

Attention: The electricity work should be done by an installation technician. 

Attention: before starting the fans close the flow registers. 

• Be sure that the motor connections were done in conformity with the point 8. 7.1 -

motor connections in the ventilation section. 

• Connect to electricity and start the fan. 

• Be certain that the fan spins in the right direction (which is indicated by an arrow on 

the volute or on a special label). If the direction of the spin isn't right, you should 

switch one or more phases in order to correct the direction of the spin. 

• Always complete gradually the initiation period. Start with the registers closed and 

open them gradually after some minutes (the necessary time for the change 

star/triangle) until the conditions of the project are achieved. 

• Verify if the siphons, which should be installed in every discharge, can empty the 

condensate trays. 

• Test the correct functioning of all stopping emergency devices. Test the correct 

functioning of the safety/protection devices. 
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• Be sure that the motor consumption (intensity A) is adequate and equivalent to the 

nominal intensity of the motor, which characteristics are on the plate stuck on the 

motor box. 

Attention: Test the correct functioning of all stopping emergency devices. 

Remark: it is convenient to make a check of the consumption after the first hour, and 
inspect also the fixation and tightening of the screws. Also check the tension and 

alignment of the transmission belt, if that should be the case, as it is described in the 

MAINTENANCE chapter. 

Remark: After the first start a cleaning should be done to the interior of the AHU. Avoid 

the use of abrasive and aggressive substances on the surface. 

8.10 - Filters 

Attention: the filters are placed after the first start and a complete cleaning. 

• To reduce the undesired waste of the non-reutilized filters, those will be delivered 

packaged and should be installed on the AHU by the installer. After the first start 

you should install the filters carefully, taking into consideration the application and 

condition of the joints, to avoid a bypass to the filter. 

9 - Putting into operation 

The AHU should have a diary where the first entrance should be the date which the AHU 

started to function. This diary should be kept in good conditions by the installation 

technician. The technician should write down the date of every intervention, the cause of 

the intervention, a list of the procedures, the dates of the inspections done, the regular 

maintenance services and any other record considered relevant for the good functioning of 

the AHU and the maintenance of the IAQ of the local that the AHU serves. 

This will create the history of the AHU that will be very important in the future. Attached to 

this diary should be a copy of this manual, a description of the AHU function in the HVAC 

system, a scheme of the HVAC system where the AHU is inserted and it can also be useful 

to have a copy if the existing pipeline networks of the AHU. 

• The panels/doors should always be in the right place while the AHU is functioning 

with the condition that the doors are always fixed/closed with the means supplied 

originally or exact the same installed in the same way as the original ones. 

Attention: the expression fixed/closed meant above makes reference to a blocking situation 

to any strange personnel that could have access to the AHU. So there will be no possibility for 
someone to have access to the interior, unless they have a special tool/key, which shouldn't 

be easily accessible to anyone. 

If a failure of the equipment occurs or there is the suspicion of a failure, the AHU should be 

stopped immediately until a maintenance technician can check the failure or do the repair. 
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10 - Maintenance 

Attention: all maintenance work should only be done when the AHU is plugged off. Verify if 

the AHU can't be connected to the electricity, even by accident. 

The user must assure that all maintenance services are done. The maintenance work should 

only be done by the maintenance technician. Please consult all the suppliers documents 

annexed to this manual, for specific maintenance works of the different components of the 

AHU. 

• Consult the machine diary and this manual before doing any maintenance work. 

• Write down all necessary and relevant information, all procedures done and the 

dates in which the maintenance and inspection work occurred. 

• Always wear gloves to protect the hands while doing the maintenance work. 

• Always use adequate tools to do the maintenance work. 

• In case the panels need to be removed, the electric feed source has to be isolated 

from the AHU. 

• In case it is very windy please pay attention when removing the panels/doors of 

the AHU 

The number of times and the frequency of an adequate maintenance work depend principally 

from the quality of the liquids treated: air and water. 

The air can be particularly harmful for the AHU if it contains significant amounts of pollutants 

or aggressive substances, as for example: 

• Industrial discharges; 

• Salinity; 

• Chemical gases; 

• Heavy dust. 

Those substances when entering in contact whit the interior and exterior of the AHU, through 

the air flow or direct exposure, can in time and when there is insufficient and irregular 

maintenance cause structural and functional deterioration of the AHU. 

10.1- Location reserve 

For each maintenance work should be reserved an area located exactly in front of the access 

doors of the machine as shown in the image below: 
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10.2 - "LOCK-OUT TAG-OUT" procedure 

Attention: the maintenance technician should be the only authorized person to do the 
maintenance work and also the one to do the "LOCK-OUT TAG-OUT" procedure. 

Any maintenance work always isolate the AHU from any electric feed source and remind that 

the machine is in maintenance: 

10.2.1 -Lock procedure 

• Notify all persons affected by the lock system. 

• Find all electric feed sources of the machine. 

• Disconnect the machine locking (LOCK) all electric feed devices, using the 

energetic isolation system. 

• Leave a note (TAG) near the lock, saying that the machine is in maintenance. 

• Free the AHU from any accumulated energy. 

• Commute all machine control devices between on and off to be sure that the 

machine does not work. 

• After verifying, leave all devices in the off position. 

Attention: only the authorized person can do the locking and put the tag and it is only this 

person that can undo it. If it is you that did the locking and put the tag, only you can take 

them away. If this person isn't available to undo the locking and take the tag from its place, 

only the direct supervisor can do it, and the supervisor has to apply his own locking. 
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Attention: wait 2 minutes before entering in the ventilation section, in order to allow the 
ventilation circuit to stop completely. Always take into account that the fans, even when they 

are electrically stopped, can spin and cause serious damage. 

10.2.2 - Unlock procedures 

• Verify if all tools, pieces, etc. where removed from the machine after maintenance. 

• Put all safety protections back in place. 

• Be sure that there are no persons near the machine. 

• Remove all locking devices. 

• Connect the energy feed to restore the machine potency. 

• Verify all operating modes of the machine, testing all functions dependent from the 

electric energy. 

10.3 - Cleaning 

Attention: All cleaning procedures should be done with adequate individual equipment such 

as waterproof apron, long barrel gloves and glasses. 

The cleaning should be done using a wet rag with a non-aggressive detergent for stainless 

steel, galvanized steel, PVC or the environment. A common dishwasher detergent is adequate. 

10.4 - Specific procedures 

The AHU diary should be filled. 

Next you will find a list of the inspection services and maintenance to be done, and the 

frequency of the same services. The frequency of the services depends on the kind of 

installation you have and should be evaluated by the maintenance technician. The services 

should also be adequate to kind of effective use and installation area. The verifications done 

before the AHU is put in functioning should be the ones you should do after a long period of 

inactivity. 

10.4.1- Circulation registers 

Component to be inspected and procedure Frequency 
The registers of extruded aluminum with PVC gears, if they Yearly 
don 't have pieces susceptible to rust, do not need a special 
maintenance, only a simple normal cleaning. 
The outside registers need a more frequent maintenance. Quarterly 
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10.4.2 Filters sections 

Attention: Before doing the maintenance of the filters section, close all registers of the 

machine in order to avoid contaminating the nearby areas. 

The AHU should never function without filters. The good maintenance of this section is 

essential to assure the IAQ. It deserves a special attention because it is a critical section. 

The loss of load of the filters increases proportionally as the filters become dirty according to 

the dust concentration or the air pollutants. 

There are filters than can be washed; but there are others such as the filters with filter blankets 

that can only be shaken, vacuumed or blown. Each of these operations does not give the filter 

the filter capacity that it had at the beginning. After some time the filter has to be substituted. 

The right time to do the operations described above can be simplified if the AHU is installed 

with a pressure switch. If there are no alarms indicating the state of clogging, the frequency of 

substitution or vacuuming of the filters is described in the following paragraphs. It can be 

monthly or fortnightly if the air is especially dirty. It can be adapted to the local characteristics. 

Have special attention when you reinstall the filters in order to avoid a bypass to the filters. 

Component to be inspected and procedure Medium- Final loss of 
frequency charge 

recommended 
(Pa) 

Pre-pleated synthetic reusable filters (G3/G4}: 

The cleaning should be realized: 

• Shake the filters; 

• With compressed air or vacuum . 
The substitution should be decided by the maintenance Monthly 150 Pa 
technician. But, if the filter remains blackish after cleaning 
and the filter blanket is not transparent when put in 
counter-light, the substitution should be done. 
Pre-pleated metallic filters (G2} 

The cleaning should be realized: 

• Washing with hot water and detergent (degreasing Monthly 150 Pa 
products) and then immerse in mineral oil. 

Flexible and rigid bag filters (FS-F9} 

These filters can not be reused, they have to be replaced. 
The joints should be carefully verified if the assure yourself 
that they are sealed. They should be replaced if necessary. 
The clamping springs should avoid bypasses. 

When you withdraw the dirty bags, close the suction side in According to F5-F7 
order to avoid spreading the dust inside. In this case the the limit loss 250Pa 
normal installation of the filter allows removing the bag on of charge 
the suction side, except in cases where the configuration or F8-F9 
dimensions of the AHU won't allow it. 350Pa 
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Absolute Filters (H10- H14) According to 
See bag filters. Withdraw only from the suction side. the limit loss 400Pa 

of charge 
Activated carbon cartridges filters 

The efficiency of the carbon can't be easily defined. This 
efficiency is measured according to the carbon 
concentration, the kind of pollutant as well the quantity of When the The loss of 
carbon used. So the duration of the filter can't be easily filter is unable charge is 
measured. The carbon should be replaced according to the to capture constant 
maintenance technician's opinion, based on the hours of odors 
functioning and any calculations done in the conception of 
the system. 

10.4.3 - Humidifier sections 

Attention: the collect condensate trays of the AHU that have pulverization humidifiers (air 

washers) are areas where Legionella can be developed. This is a reason why the flow of 

condensates should be effective and a regular cleaning should be done. 

Component to be inspected and procedure Medium-
frequency 

Humidification with evaporation panel and recirculation pump 
See suppliers 

Read the suppliers manual on the humidification system information 
Humidification in the humidifier nucleus in open circuit 

See suppliers 
Read the suppliers manual on the humidification system information 
Steam humidification with immersed electrode 

See suppliers 
Read the suppliers manual on the humidification system information 
Humidification with water and compressed air 

See suppliers 
Read the suppliers manual on the humidification system information 
Condensation Trays 

Attention: the collect condensate trays of the AHU that have pulverization 
humidifiers (air washers) are areas where Legionella can be developed. This Monthly 
is a reason why the flow of condensates should be effective and a regular 
cleaning should be done. 

The condensate trays should be cleaned periodically to remove any deposits 
or dirt. The trays are usually installed under the cooling coil, the heat 
exchangers and in the humidification sections. The accumulation of dirt can 
be corrosive to the tray steel and can also clog the flow. Wash with a water jet 
and dry the tray with a cloth. To empty the tray in the humidification section 
with a pump, loosen the flow pipe. 
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10.4.4 - Ventilation sections 

Attention: before doing any operation on the motor-fan set, check if the feed source is shut 
down. Wait 2 minutes before entering in the ventilation section, in order to allow the 

ventilation circuit to stop completely. 

Attention: the spinning components of the fans are very dangerous. 

Attention: a degraded belt in use can contaminated the air, degrading the IAQ. 

Component to be inspected and procedure 

Plug-fan fan 
To do the maintenance to this fan, please see the indications on the 
instructions manual of the manufacturer. 

Centrifugal fans 
The fans, because of their functional design and robust conception, have a 
reduced maintenance for their correct use. 
The turbines are balanced with precision level G=G,3, according to the rule 
ISO 1940/1 and the residual imbalance is between the admissible tolerances. 
The metallic components are protected against oxidation because they have 
galvanized finishing. As it is a spinning machine, there are external agents that 
need you to have minimum necessary precautions of maintenance in order to 
get efficiency in a continuous way. 

With the fan off, check if the fan rotor is centered on the axis, if the blades do 
not touch the volute and if the blades are tightened and do not vibrate. To 
avoid these situations the coils should be cleaned three in three months, 
because the dust and the waste deposited on the blades, diminish the 
efficiency and cause a progressive imbalance that affects the functioning of 
the set. 

The phenomenon described above can take place in time, because, for 
example, of the metal waste in the pipes or because of the natural looseness 
of the setscrews. Verifications can be done by spinning the rotor manually. 

The ball bearings used on the smaller standard fans are radial self-aligning ball 
bearings, with seals and lubricant for all lifecycle and so does not need 
maintenance. Theoretically, in normal functioning conditions they have a 
20.000 hours lifecycle. 

Check if the motor-fan set is correctly installed with the vibration damper 
supports and check if the supports are in proper, efficient conditions. 

High vibrations are a danger symptom. The best way for defining if the 
variations found in the smoothness functioning is to measure the mechanical 
vibrations in the bearings and in the activation motors, with accelerometers. 
The safest way to define those vibrations is to compare medium values for 
periods of time. In case the values vary in an evident way, possible causes 

Medium
frequency 

Monthly 
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should be investigated. The causes can be: dirt in the turbine or one or more 
blades are broken or damaged. If it is dirt, you should clean them and 
rebalance. If the blades are broken or damaged, please contact or technical 
services. 

Attention: The fans with a lubrication system have an informative tag where 
is written what kind of lubricant is to be used on startup. The same lubricant 
is recommended for the maintenance lubrications. 

Component to be inspected and procedure 

Bearings 

Ball - bearings are spheres used in standard fans and lubricated for the entire 

lifecycle, even though it is advised to switch them after their completed 20 

000 hours of effective functioning. The ball -bearings are easily recognizable 

because they don't have grease nipples. 

Attention: when switching the ball-bearings adequate tools in order not to 
damage the axis or the seals of the bearings. 

To avoid damage and premature stops, the bearings should be inspected with 

regularity. Avoid entering strange objects, dirt and humidity. Pay special 

attention to noises or increase of temperature. Usually those are alert signs. 

The ball-bearings with lubricated junctions are factory lubricated and don't 

need to be additionally lubricated before start. 

The table below shows the lubrication breaks, based on the functioning 

conditions: 

Temperature Local functioning conditions 
Clean Dusty Dusty and with 

humidity 

To so· c Do not lubricate 12 months 4 months 
To 1o·c 12months 4 months 1 month 

To 100° C 6 months 2 months 15 days 
To 120° C 2 months 15 days 5 days 
To 150° C 15 days 5 days 2 days 
To 1so· c 7 days 2 days 1 day 
To200° C 3 days 1 day 1 day 

The lubricants with adequate characteristics include: Alvania R2 - Shell, 

Mobilix 2 - Mobil, Beacon 2 - It. Add lubricant until it appears on the outside 

of the seal. 

IMPORTANT: AFTER A LONG PERIOD FUNCTIONING, THE LUBRICANT 

Medium

frequency 

Monthly 
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SHOULD BE COMPLETELY REPLACED, ADDING NEW LUBRICANT UNTIL THE 

OLD ONE, LOOKING DARKISH AND LIQUEFIED, COMES OUT. 

Pulleys 

For the AH Us that, in the fan section, use belt drives, is recommended to tune 

the alignment of the pulleys and verify the state of the cotter-spin, shaft and 

key way. The misalignment of the pulleys reduces significantly the lifecycle of 

the belts. The main causes of misalignment are those shown in the image 

below: 
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• Misplaced pulleys the shafts. 

• The shaft, driving and driven. 

• Not leveled shafts. 

To inspection the alignment a ruler is necessary. Align the ruler with the 

outside of both pulleys as shown in the image above. The misalignment exists 

when the back of the ruler isn't completely leant to the back of the pulleys. 
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Component to be inspected and procedure 

V-belts 

ATTENTION: a damaged belt in use can contaminate the air and degrades 

the IAQ. 

Verify the conservation state of the belt. Replace or tune as described in the 

following paragraphs. In case there are more than one belt in use in the 

motor-fan connection, replace the entire set as soon as one is damaged. 

The low tension is the more adequate. It won't let the belt slide when in is 

functioning in all capacity. 

An excessive tension increases the load on the supporters (it can damage the 

supporters); a low tension allows the belt to slide and wear out the 

surrounding elements. 

When necessary switch the belts by lots (very identical manufacturing 

characteristics). You can switch belts isolated. The placing should not be done 

in an isolated way or forced in order to avoid damages on the belts. 

To assure the correct functioning of the belt and consequently of the turbine, 

the belts must be tuned. The belt can be tune through a parallel movement of 

the support plate of the motor on the rails. You should always consider the 

alignment of the v-belt pulleys (see previous point). The right tension of the 

belt is calculated based on the distance and the deflection force, with a help 

of a dynamometer. 

Material needed for tension adjustments of the belt: 

• A ruler which size is superior than the distance between the pulleys 

axis; 

• A 200mm ruler; 

• An adequate dynamometer. 

Medium

frequency 

Monthly 

32 

Page 513

A47224882



Transport, Installation and Maintenance Manual for Air Handling Units 

I r--::... 
I 
I 
i + j 

i 
I 

I 
i 
I 
i 
i 
i 
i 

I - .:___ 

/ 
I 

To verify the tension of the belts do as follows (see the image above): 

• Measure the T distance between the centers of the two pulleys. 

• Apply the F force on the center of each belt to assure a "V" equal to 

1,5mm for 100mm from T (distance between axes) . Measure the F 

force and verify if it is among the limits allowed, as shown in the 

table above. 

• Calculate the sag in millimeters according to the following formula, 

knowing that for each 100mm of distance between axes the sag is 

1,5mm (T-distance between axes in millimeters) 

F=l,Sx(T/l00)mm 

• Measure in the middle of "T" free measure, perpendicular, the force 

necessary to deflect the belt a dimension "f" from 1,5mm for each 

100mm of "T". 

• Next compare the result to the dynamometer value (F) with F' and F" 

of the following table: 
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Belt type External RPM of the Minimal F' Maximal F" 
diameter of minor pulley force force 
the minor (Newton) (Newton) 

pulley (mm) 
SO to 90 1200 to 5000 10 15 

SPZ 100 to 150 900 to 1800 20 30 
155 to 180 600 to 1200 25 35 
90 to 145 900 to 1800 25 35 

SPA 150 to 195 600 to 1200 30 45 
200 to 250 400 to 900 35 so 
170 to 235 900 to 1800 35 45 

SPB 250 to 320 600 to 1500 40 60 
330 to 400 400 to 900 45 65 
250 to 320 900 to 1800 70 100 

SPC 330 to 400 600 to 1200 80 115 
440 to 520 400 to 900 90 130 

• The value measured by F should be between F' and F". If F<F' it is 

necessary to increase the tension in the belt. If F>F" it is necessary to 

diminish the tension in the belt, because the belt is too tight. 

• The belts lose tension as time goes by, especially during the first hours 

of functioning, because of the elasticity of the rubber. So the tension 

of the belts needs to be controlled and regularly corrected when 

needed. Before starting the functioning for the first time it is 

necessary to tune the tension of the belts for a value 1,3 times 

superior to "f" shown in the tables. The tension of the belts should be 

checked regularly and always after the first eight hours of functioning. 

The correction of the tension assures a long lifetime of the belt and 

also eliminates annoying noises. 

• For afterwards packaging the belt should be adjusted according to the 

values indicated on the table above and with regularity depending on 

the conditions of functioning. 

Remark: high tension reduces the belt's lifecycle, can cause deformations 
on the fan and motor shafts as well as cause overcharge or deteriorate the 
bearings 

• While verifying the tightening of the belts, check also if the bearings 

of the fan do not expel liquefied mass: this situation, along with the 

high temperature of the bearings (>60°C), detectable by touch, is a 

defect symptom. 

• Periodically verify the tightening of the belts and adjust them if 

necessary. 
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• The belts should be replaced in case of excessive wear, reduction of 

size or rupture. 

Component to be inspected and procedure 

motor 

The motors used o the AHUs were studied in order to have a long lifecycle, if 
functioning in normal conditions. 
The motor should be kept clean. The deposition of the dust between the 
cooling fins is the cause of heating and causes motor breakdowns. You should 
clean the motor in order to avoid faults. 
It is advisable to check the connections of the wire clamp box to verify the 
correct tightening of nuts and bolts and the condition connection cables. 

10.4.5 • Heat recovery sections 

Component to be inspected and procedure 

Recovery plates 

See the manual of the recovery plate's supplier. 

Rotary recovery 

See the manual of the rotary recovery supplier. 

10.4.6 - Diverse verifications 

Verify the conditions of the electric cables . Tight all the screws again. 
Verify if the vibration dampers supporters, the panels and the inspection doors 
do not have leaks. 
Verify if there are water leaks in the deposits and secondary distribution 
Check all screwed connections, nuts, phalanges and water connections that can 
become loosen because of the vibrations. 

Medium-
frequency 

Quarterly 

Annually 

Medium-
frequency 

See 
suppliers 

information 

See 
suppliers 

information 

Quarterly 
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10.5 - Final considerations 

• The verifications done before the first start of the AHU should be repeated after long 

periods of inactivity. When assembling the fan again follow all procedures and 

instructions that are in the Installation and Commissioning chapter. 

11 - Solving problems 

Anomaly Possible causes Checking Possible solution 
Excessive flow Flow, static pressure Diminish the velocity 

Incorrect energy used and fan velocity of the fan, increase 
by the motor loss of charge and 

close the registers 
Loss of charge in the Flow, static pressure Diminish the velocity 
net of low conducts and fan velocity of the fan. 
Inspection doors Check doors and Close the doors and 

Excessive air flow open or lack of panels panels 
panels. 
The filters are not in Verify the filters Place the filters 
place section 
Loss of charge in the Flow, static pressure Increase the fans 
excessive distribution and fan speed. speed according to 
system the motor potency 

and maximum 
velocity of the fan, 
adjusting the variable 

Insufficient air flow pitch pulley. 
Dirty filters and/or Clean the Clean 
obstructed coils components 
and/or obstructed 
humidifier agent 
and/or obstructed air 
circuits (popes, grids, 
etc.) 

Uncorrected leveled Register Tune the register 
registers 

Faults in the fan Belts Replace the belts 
transmission 

The rotor spins in the Use visually the Change the electric 
wrong direction arrow of the volute connections of the 

motor 
Excessive flow Flow Reduce flow 
Wear or rupture of Bearings, conditions Replace bearings and 
the bearings of the fan and damaged pieces 

bearings; check the 
tension of the 
transmission belts; 
too tight belts can 

Noise cause this problem. 
Unbalanced fan Vibrations on the Replace fan 
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base 
Magnetic howl of the Net tension Restore the correct 
motor net tension 
Strange material in fan Remove the strange 
the volute objects and verify the 

damages. 

Excessive flow Flow Reduce flow 

Obstructed siphon Siphon obstruction Clean siphon 
Water haul No siphon Presence of the Put a siphon 

siphon 

Excessive wear of the Sliding of the belts Belts tension Tight bearings 
belts Unleveled pulleys Flatness of the Level pulleys 

pulleys 

Excessive air flow Air flow Reduce flow 

Entry air temperature Check air entry Increase circulation 
Desired Exit not checked temperature 

temperature not Presence of air in the Purge Purger 
reached coil 

Insufficient water Water flow Increase flow 
flow 

Insufficient air Water entry Increase 
temperature temperature temperature 

The register won't Locked Register gear Repair the gears and 
open remove strange 

objects 

Register box outside Adjust the registers 
the miter box in order to put in 

miter again. 

Register axis Fix the axis to the 
register blades with 
nut or tightening 
screw. 

Remark: as the AHU are always part of the HVAC system, many problems can depend on the 

system and not on the AHU. 

12 - Accessories 

A Sandometal AHU is presented as shown in chapter 3 description and main characteristics. 

The optional accessories are the following: 

• Lights 

• Inspection display 

• Safety switchers (micro-switchers on the doors) 

• Lock 
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• Differential manometer 

• Differential pressure switch 

• Manual regulation of the register 

• Exterior anti-rain grid (for AHU that will be installed in the exterior) 

• Inclemency covers 

• Frequency converter 

• Electric board 

• Sandometal control 

The AHU are conceived to function in all kinds of installations, low, high or medium 

dimensions, industrial, public, commercial or private buildings, since they posses the 

conditions listed in the chapter installation and commissioning. 

13 - Spare parts 

• If any piece has to be replaced, please contact our after-sales services 

13.1- Replacement pieces 

Next we present a list of all pieces that need to be replaced according to the period of 

functioning. 

Description of the Set xl year Set x3 year Set xS year 
replacement pieces 

Belts (for each fan) 1 3 5 

Pre-filter cell <G4 6 12 24 
Bag filter till F9 6 12 30 
Absolute filter till H14 6 12 30 
Carbon filter 2 6 10 
Evaporative panel 0 1 2 
coated with cellulose 
Evaporative panel 0 1 2 
coated with PVC 
Evaporative panel 1 1 1 
coated with fiberglass 
Motor bearings 1 1 2 
fan bearings 1 1 2 
Humidification pump 1 1 1 
Pressure switch 1 1 1 
Pressure indicator 1 1 2 
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Remark: the pieces above refer to normal project conditions. 

14 - Dismantlement 

Attention: the recollect symbol of the different European countries is on the tag of the 

machines characteristics, indicating that the product should be recollect separately. 

This product was conceived to be recollected separately in an appropriate recollection area. 

Don't treat it as domestic waist. 

In the end of its lifecycle, the AHU should be dismantled as the rules in standard. 

In the construction of the AHU the following materials were used: galvanized plate and/or 

plastic coated and/or pre-coated and/or steel; aluminum; copper; polyurethane and/or mineral 

wool; plastic; PVC. 

Besides the structural components an AHU has also electric or electronic components, and so 

must be taken into consideration the Law-decree 174/2005, considering the electric or 

electronic equipment waste. 

When deactivate the AHU consider the law-decree 174/2005 considering the electric or 

electronic equipment waste. 

Remark: to obtain more information contact the seller or the local authorities responsible for 

the waste management. 

Remark: some technical or commercial considerations can have reflections on the alterations 
of some dimensions, performance or any other technical aspect of the machine. Sandometal 
reserves the right to do those alterations without previous notice. 
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Director-General Health & Social Care and 

Chief Executive NHSScotland 

Paul Gray 

 

 

 
 

 

 

NHS Chief Executives 
 
Copy to Directors of Estates 

 
 

___ 
25 January 2019 
 
Dear Colleague 
 
Queen Elizabeth University Hospital – follow up actions 
 
This letter sets out actions following the meeting of the Strategic Facilities Group on 
Wednesday 23 January.  There are a number of controls that I would like you to confirm are 
in place and working effectively: 
 

 All plant rooms must be secure and have adequate access controls in place at all times; 
 All plant rooms maintained clean and free of vermin; 
 Standard Operating Procedures for the management of plant rooms are in place and 

being followed; 
 All critical ventilation systems inspected and maintained in line with ‘Scottish Health 

Technical Memorandum 03-01: Ventilation for healthcare premises’. 
 
I have asked Health Facilities Scotland to co-ordinate the responses and would ask that you 
reply to copied to by Friday 1 February. 
 
In addition to these control measures, the Strategic Facilities Group has undertaken to share 
best practice on relevant Standard Operating Procedures and anti-pest management. The 
Ventilation Group, which reports direct to the Scottish Engineering and Technology Advisory 
Group (SETAG), is also considering urgently whether SHTM 03-01 needs to be revised and 
updated in view of recent developments.  I will ensure that you are kept in touch with any 
changes to that. 
 
Yours sincerely 

Paul Gray 

Page 522

A47224882



 
190131 IHSL.NHSL PLant Rooms.Ventilation Systems 
 
To: Brian Currie 

Lothian Health Board 
Waverley Gate 
2-4 Waterloo Place 
Edinburgh 
EH1 3EG 

  
31st January 2019 
 
 
Dear Sirs, 
 
"Re-Provision of RHSC and DCN at Little France 
Plant Rooms + Ventilation Systems 
 
Further to your letter dated 28th January 2019 enclosing a letter from the Director - General 
Health & Social Care and Chief Executive NHSScotland please find our responses on the 
items listed relative to the construction and operational phases. 
 
All Plant rooms must be secure and have adequate access controls in place at all 
times 
 
Construction: - All plant rooms are secure with a procedure in place for entry and 
undertaking works.  
 
Operations: - All plantroom access will be strictly controlled by the Helpdesk and Appointed 
Person (AP), Competent Person (CP) or Responsible Person (RP) depending on the works 
to be completed within. The key sets will be strictly managed with Permit to 
Access / Permit to Work control measures in place. 
 
All plant rooms maintained clean and free of vermin 
 
Construction: - All plant rooms are maintained clean and vermin free 
 
Operations: - All plant rooms will be maintained clean and monitored for vermin activity.  
Vermin activity will be reported to the Board in line with the FM Service Matrix. 
 
Standard Operating Procedure for the management of plant rooms are in place and 
being followed 
 
Construction: - Procedures during the construction phase differ from those in the operational 
phase, however during the construction phase these have been in line with good industry 
practice. 
 
Operations: - All Standard Operating Procedures for plant room works will be in place and 
align with the equipment within the locations. 

IHS LOTHIAN LTD 
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All critical ventilation systems inspected and maintained in line with 'Scottish Health 
Technical Memorandum 03-01: Ventilation for healthcare premises 
 
Construction: - All ventilation systems have been designed, installed and commissioned in 
line with SHTM 03-01 as required, systems are maintained in such a manner which allows 
handover at actual completion to meet SHTM 03/01 standards. 
 
Operations: - All critical ventilation systems will be inspected and maintained in line with 
'Scottish Health Technical Memorandum 03-01: Ventilation for healthcare premises. 
 
 
We confirm the necessary controls are in place and working effectively. 
 
 
 
Yours faithfully 
 

 
Wallace Weir 
Project Co Representative 
 
 

IHS LOTHIAN LTD 
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190313 IHSL.LHB Assurance 
 
Brian Currie 
Board’s Representative 
Lothian Health Board 
Waverley Gate 
2-4 Waterloo Place 
Edinburgh EH1 3EG        13th March 2019 
 
Dear Sirs 
 
Re-Provision of RHSC and DCN at Little France 
Assurance 
  
All references in this letter to the “Project Agreement” are references to the Project Agreement 
entered into between Lothian Health Board (the “Board”) and IHS Lothian Limited (“Project Co”) 
dated 12 and 13 February 2015, as amended by an amendment agreement between the Board and 
Project Co dated 19 December 2018, and a settlement and supplemental agreement between the 
Board and Project Co dated 22 February 2019 (the “Settlement Agreement”). 
  
Further to your letter dated 12 February 2019 requesting our written assurances, we can confirm the 
following: 
  
1. The engineering systems are designed and have / are being installed and commissioned to meet 

the relevant Project Agreement standards. 
  
2. The project has been managed on site to procure the safety, quality and compliance of the 

engineering systems in accordance with the Project Agreement. 
  
3. The engineering systems have been commissioned and validated in accordance with the Project 

Agreement. 
  
4. Project Co’s staff and contractors involved in installing, commissioning and operating the 

engineering systems are trained and qualified in accordance with the Project Agreement. 
  
5. The engineering systems handed over at the Actual Completion Date were designed and 

constructed to meet the specified requirements set out in the Project Agreement. 
  
6. The engineering systems will be maintained and operated in accordance with the Project 

Agreement. 
  
7. The engineering systems are maintainable and have been constructed within the Project 

Agreement parameters with regard to operating cost, reliability and efficacy. 
  

IHS LOTHIAN LTD 
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8. As at the Actual Completion Date, the records of construction and as fitted documents are 
complete (save for those varied under the Settlement Agreement), and are stored and managed 
in accordance with the Project Agreement. 

 
Yours faithfully,  

 
Wallace Weir 
For and on behalf of IHS Lothian Limited 
 
 
 
cc. 
LTA - Currie & Brown 
IT - Arcadis 

IHS LOTHIAN LTD 
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Issue Date By Checked Comment 
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We aim to be the pre-eminent provider of quality building services solutions 
and the best to work with, in the view of our clients, partners and colleagues.  
We believe in a sustainability led approach to design for the benefit of our 
clients and the world we live in. 
 
It is our ultimate goal to work closely with our fellow professionals and clients 
to minimise carbon emissions and to deliver a better environment for us all 
to live in. 
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1.0 Introduction 
 

Following a review of the installed ventilation systems of the Hospital NHSL have stated that the design 
standards for rooms: -  

 

1 – B1 - 009 4 bed 
1 – B1 - 019 1 bed  
1 – B1 – 020 1 bed  
1 – B1 – 021 1 bed  
1 – B1 – 031 4 bed  
1 – B1 – 037 1 bed  
1 – B1 – 063 4 bed  
1 – B1 – 065 4 bed  
1 – B1 – 076 1 cot 

 

Are not in compliance with SHTM-03-01 specifically Appendix 1 row of table as below. 
 

Application  Ventilation a/c 
hour 

Pressure ______ 
Filter 

Noise Temperature Comments 

Critical care 
areas 

S 10 +10 F7 30 18-25 Isolation 
Rooms 
may be - 
ve press  

 
We have therefore carried out a full review of the standards quoted along with other requirements as 
briefed.  
 
Section 2 of this report records our findings.   
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2.0 Review of Relevant Standards 
 

2.1 The Clinical Output Based Specification for B1 Critical Care refers to a number of design guidance documents 
the ones relating to engineering services being: 

 
 HBN 23 – Hospital Accommodation for children and young people 
 
 HBN 57 – Now superseded by HBN 04 – 02 Critical Care Units  
 
 SHTM 2025 – now superseded by SHTM 03 – 01 – Ventilation for Healthcare premises  
 
 SHFN 30 Version 3 – Infection control in the built environment Design & Planning  
 
2.2 Clinical Output Based Specification for B1 Critical Care.  
 

In addition to the referenced document there are notes on Page 14 for “lobbied single bed isolation cubicles”. 
 This is exactly what we have provided. 
 
 Single cubicles are also mentioned but with no detailed ventilation requirements, in terms of air changes nor 

pressure 
 
2.3 HBN – 04 – 02 Critical Care Units 
 
 Section 6 of this document explains the requirement for Isolation Rooms however with no particular detail of 

actual performance criteria, hence our RFI query and accepted guidance (25/09/15 Acconex correspondence 
MM-RTRFI-000088, see Appendix).  

 
2.4 SHTM – 03 – 01 – Ventilation for Healthcare premises. 
 
 Our interpretation of the line being quoted here is that it pertains to Isolation Rooms conditions within the Critical 

Care Area as referenced by the Isolation Room reference in the Comments Column of Appendix 1 of SHTM 
03-01. 

 
 Ward Isolation Rooms are referenced in the table as being referenced in SHPN 4 Supplement 1.  This document 

specifically refers to design standards for Isolation Rooms with En-Suite Facilities (see Appendix). 
 
 The Isolation Rooms in the PICU and HDU areas do not have En-Suite facilities as such, there is no system 

performance guidance other than the line referenced in SHTM 03 – 01 which we have utilised for design.   
 

Application  Ventilation a/c 
hour 

Pressure ______ 
Filter 

Noise Temperature Comments 

Critical care 
areas 

S 10 +10 F7 30 18-25 Isolation 
Rooms 
may be - 
ve press  

 
 We had also, during the design period, specifically raised this with NHSL, refer to Acconex of 25/09/2015 (see 

Appendix) who agreed with our approach here.   
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2.5 SHFN 30 Version 3 – Infection Control in the Built Environment 
 

Whilst this document gives good guidance on general design principles and practices, it doesn’t specifically 
provide technical guidance e.g. air change rates etc. which are referenced to SHTM 2025 (superseded by 
SHTM 03 – 01).   

 
2.6 Information Exchange during design process 
 

In addition to the specific RFI re isolation rooms as previously noted we would also record that both the single 
and the 4 room areas have been subject of detailed review involving NHSL  

 
Further the services levels to the rooms in question are all as per the original Client provided Environmental 
Matrix in terms of supply air changes with no positive pressurisation figure ever being noted.    
 
We carried out various exercises including all parties during the Construction period when Air change rates 
post FBC were discussed and reviewed. The current design reflects the agreements and directions agreed 
from these reviews. For example refer to Acconex NHSL-GC-002953 12 April 2018 (see Appendix) where 
NHSL confirmed which of the 4 bed areas were to be installed to achieve 4 Air Changes, this includes rooms 
currently under review. 
 

 

   

Page 532

A47224882



3.0 Implications of Suggested Criteria  
 
At the meeting held on 12th July NHSL confirmed that they wished these areas to be designed to 10A/C and 
10 Pa positive pressure in these rooms. 
 
We advised at that time that if this is a definitive instruction then in our opinion extensive alterations not only to 
the ventilation installation but the building fabric, fittings and layouts would be necessary, including: 
 

1) Ventilation distribution and fittings as installed is not suitable for this volume increase – Additional 
AHU, new ductwork, grillage, pressure currently stabilisers etc. would need to be considered. This 
would also impact on electrical, heating and cooling distribution systems. 

 
2) Ceiling is unsuitable for 10 Pa and would require to be replaced  

 
3) Windows – currently openable – are not suitable and would require replacement  

 
4) Light fittings also unsuitable for 10 Pa, replacements required 

 
5) Existing ceiling track and pendants would require review but possibly as unlikely to be suitable for 10 

Pa 
 

6) If 10 Pa is to be maintained in the rooms as suggested, to maintain the integrity of pressure this would 
require pressure loss protection at opening doors.  This would normally involve some form of airlock 
potentially with Interlocking doors.    

Page 533

A47224882



4.0 Conclusions  
 
From our detailed study of available design guidance we can find no information to support the statement that 
compliance with SHTM 03-01 requires these room to have 10 Air Change and 10Pa positive pressurisation. 
 
However, if it is NHSL’s preference to now modify the design standards.  We can of course do this, however if 
10 air change is required it will require extensive alterations, replacement and additions to the ventilation 
systems currently installed.   
 
Should the requirement for the additional pressure also be required then this could result in extensive 
remodelling of the department as per Section 3 of this report.   
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5.0 Appendix 
 

The following extracts from relevant guidance documents are included these being: 

 
1. Clinical Output Based Specification for B1 Critical Care – Page 14 & 15 

2. Appendix 1 from SHTM 03 – 01 

3. SHPN4 Supplement 1 – Page 5 Paragraph 2.5  

4. Acconex of 25/09/2015 refers to RFI confirming services required to Isolations Rooms are in 

accordance with our design. 

5. Acconex of 12/04/18 confirms rooms which are required to have 4 Air Changes which is in line with 

current provisions. 
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1. Clinical Output Based Specification for B1 Critical Care – Page 14 & 15 
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2. Appendix 1 from SHTM 03 – 01 
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3. SHPN4 Supplement 1 – Page 5 Paragraph 2.5  
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4. Acconex of 25/09/2015 refers to RFI confirming services required to Isolations Rooms are in accordance 

with our design. 
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5. Acconex of 12/04/18 confirms rooms which are required to have 4 Air Changes which is in line with 

current provisions. 
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1.0 Introduction 
  

This Report examines the Client’s briefing for the Critical Care Department at Edinburgh’s RHSC-DCN Hospital, 
with particular regard to Ventilation and Pressurisation conditions. The documents being reviewed comprising 
the H&K Reference Design Briefing Environmental Matrix and accompanying Guidance notes. 
 
These documents have been reviewed along with any referenced documentation and commentary provided 
against any additional Ventilation Performance guidance contained within. 
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2.0 Executive Summary 
 
 

From our Review of all referenced documents, we have not found any guidance with regards to ventilation 
rates other than that provided for Neutropenic Patient Ward and Isolation Rooms the latter of which confirms 
the requirement for pressurised lobbies to +10 Pa and 10 A/C per hour. 
 
We would also advise that the Client NHSL was given numerous opportunities to comment on the bedroom air 
change rates being provided within this Department and never advised that these should be treated any 
differently from sleeping accommodation throughout the Hospital at 4 A/C per hour mechanical Supply and 
notional balanced pressure with no defined or monitored value.  
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3.0 Briefing Information 
 
 
3.1 Environmental Matrix Table  

 
Within this Table the Client has briefed 4 A/C per hour Positive pressure but no defined value for PICU  4 Beds 
with the exception of Single Bed Isolation Cubicle, which is noted as HBN 04 Dependant, Neonatal HDU Single 
Bed Cubicle 4 A/C per hour.  
 
Throughout this Table only Isolation Cubicles and associated Gowning Lobbies are quoted as HBN 04 
dependant.  
 

3.2 Guidance Notes 
 

Within the Guidance Notes clauses Notes 1,15 and 21 make reference to HDU (High Dependency Unit) and 
PICU (Paediatric Intensive Care Unit) and advise as below: 
 
Note 1. This workbook is prepared for the Reference Design Stage as an easier reference tool to replace ADB           
RDS M+E sheets for the Environmental Criteria elements as described on these sheets.  
 
Note 15 (part) HDU Bed Areas - Design Criteria - HBN 57 gives specific guidance as well as SHTM 03-01 esp 
Appendix1 for air changes -10 A/C per hour Supply,18 to 25ºC control Range ……. 
 
Note 21 Note that Isolation Suite ventilation provisions for this project shall follow HBN 04 Supplement 1 Section 
4 Item 4.8 Guidance …….. 
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4.0 Reference Documents 
 

In carrying out this review we have examined the following referenced Documents, copies of which are attached 
within the Appendix: 
 

▪ B1 Critical Care Clinical Output based Specification  
▪ H&K Reference Design Briefing Environmental Matrix as per Contract briefing document with 

guidance notes 
▪ HBN 04-02 Critical Care Units  
▪ HBN 57 Critical Care (old doc)) 
▪ SHPN 04 Supplement Isolation suites  
▪ HTM 2025 (old doc)  
▪ SHTM 03-01 Appendix 1: Table A1 
▪ HBN 04 Supplement 1  
▪ Ward Layout Drawing 
▪ HBN 23 Hospital Accommodation for children and young people (not referenced) 
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5.0 Commentary 
 
 

We have noted our comments against each of the referenced Documents below.  
 
Critical Care Clinical Output Specification SEPT 2014 
 
This is the particular Client Department Specification within which the only reference to ventilation is on Page 
14 of this document which refers to lobbied Single Bed Isolation Rooms and confirms positive pressure lobbies 
to be provided. 
 
Reference Data is recorded in Section 1.9 and includes: 
  
HBN 57 Facilities for Critical Care (See Below) 
SHTM 2025 Ventilation (See Below) 

 
 
H&K Reference Design Briefing Environmental Matrix as per Contract briefing document with guidance 
notes 
 
As per the notes above only Isolation Suites Section 1.8 are refenced differently from other patient 
accommodation and on the notes we have extracted the references to various Guidance Documentation. 
  
These are HBN 57 (see Below) SHTM 03-01 Table 1 (See Below) and HBN 04 Supplement 1 (see below). 
  
 
HBN 04-02 Critical Care Units OCT 2014 
 
Section 4 Page 7 Whole unit planning and Design considerations makes passing mention of ventilation but no 
defined standards. 
 
Section 6 Clinical Spaces Notes 6.1 to 6.9 details Isolation Rooms and their ventilation. There does not appear 
to be any other reference to ventilation of patient areas with 4.4 repeating the 10 A/C per hour and +10 Pa 
guidance for the lobby. There does not appear to be any guidance on A/C per hour or pressure for other than 
the Isolation Rooms.  
 
HBN 57 Critical Care (old doc) 2003 
 
Section 8 Engineering Requirements includes for Ventilation sec 8.42 talks about a balanced Supply and 
Extract but also refers to each bedroom having a lobby which we would translate as Isolation Facilities see 
section 8.50. 
 
SHPN 04 Supplement Isolation facilities in Acute Settings Sept 2008 
 
Sec 2.5 defines two Isolation facilities. 
  
Enhanced single room with en-suite facilities.  
Enhanced single room with en -suite facilities and ventilated bed access lobby (isolation suite). 
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Neither of which are applicable as generally the rooms in Critical Care we are looking at don’t have en-suite 
facilities. However, ignoring this,the document states that the Enhanced Single Room need only have extract 
ventilation. 
  
Section 4 Page 15, describes Ventilation for an Isolation Suite.  
 
HTM 2025 (old) 1994 
 
Section 2 refers to Provision of Ventilation in Healthcare Buildings and gives a general description of various 
ventilation systems. 
  
Section 6 Special Ventilation Systems does not appear to have specific guidance for Critical Care Areas.  
 
SHTM 03-01 Table1  
 
Refers to Critical Care Areas at 10A/C per hour with +10 Pa  and has a specific note re Isolation Rooms. Where 
as Isolation Rooms also on the table are referred to HBN 04-01, see note above where HBN 04-01 refers 
specifically to Isolation Rooms with en-suites.  
 
SHPN 04 Supplement 1 Isolation Facilities in Acute Settings Sept 2008 
 
Again, this refers to rooms with en-suite facilities which isn’t what we have, and A/C per hour and pressure are 
for lobbied Isolation Suites not Bedrooms. 
 
Ward Layout Drawing 
 
This drawing is provided for general guidance to the Department layout.  
 
Health Building Note 23 Hospital Accommodation for Children and young people 2004 
 
Whilst this document doesn’t appear to be referenced in the H&K Reference Design Briefing Environmental 
Matrix and cross referencing notes we felt it appropriate to include within this review. 
 
Section 5, page 51 refers to Engineering Services and cross references HBN 57 for Critical Care page 51 and 
5.60 page 55 for Isolation rooms. 
 
Again, no other reference appears to be given to bedrooms requiring 10 A/C per hour and +10 Pa pressure.  
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6.0 Conclusions 
 
 

From our review of all of the referenced documents we can find no reference to providing 10 A/C per hour and 
+10 Pa positive pressure for any other area of patient accommodation other than those associated with 
Isolation Suites and Neutropenic Wards. 
 
We would suggest that if higher Air Change Rates were a Client requirement they were never requested within 
the briefing documentation. 
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7.0 Appendices 
 

▪ B1 Critical Care Clinical Output based Specification  
▪ H&K Reference Design Briefing Environmental Matrix as per Contract briefing document with 

guidance notes 
▪ HBN 04-02 Critical Care Units  
▪ HBN 57 Critical Care (old doc)) 
▪ SHPN 04 Supplement Isolation suites  
▪ HTM 2025 (old doc)  
▪ SHTM 03-01 Appendix 1: Table A1  
▪ HBN 04 Supplement 1  
▪ Ward Layout Drawing 
▪ HBN 23 Hospital Accommodation for children and young people (not referenced) 
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B1 Critical Care Clinical Output based Specification  
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H&K Reference Design Briefing Environmental Matrix as per Contract briefing document with 
guidance notes 
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HBN 04-02 Critical Care Units  
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HBN 57 Critical Care (old doc)) 
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SHPN 04 Supplement Isolation suites  
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HTM 2025 (old doc)  
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SHTM 03-01 Appendix 1: Table A1  
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HBN 04 Supplement 1  
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Ward Layout Drawing 
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HBN 23 Hospital Accommodation for children and young people (not referenced) 
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TÜV ®  TÜV SÜD 

Aberdeen Office  
166 Great Western Road 
Aberdeen, AB10 6QE 
Telephone: 01224 285300 
 
 
Belfast Office  
Suite 3, Bamford House, 91-93 Saintfield 
Road, Belfast, BT8 7HN 
Telephone: 02890 767920 
 
 
Birmingham Office  
The Business Centre 
95 Spencer Street 
Birmingham, B18 6DA 
Telephone: 0121 523 1130 
 
 
Edinburgh Office  
One Lochrin Square 
92 Fountainbridge 
Edinburgh, EH3 9QA 
Telephone: 07936 933434 
 
 
Glasgow Office  
Venlaw Building, 349 Bath Street 
Glasgow, G2 4AA 
Telephone: 0141 221 9866 
 
 
London Office 
22 Chapter Street 
London, SW1P 4NP 
Telephone: 020 7821 0800 
 
 
Warrington Office  
Suite D, Chadwick House 
Birchwood Park 
Warrington, WA3 6AE  
Telephone: 01925 849270 
 
 
UAE Office 
Office 407, IBN Battuta Gate 
PO Box 2834 
Telephone: +97 (0)4 374 6625 

 

Add value. 
Inspire trust. 
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Project No: G1547  Project Name:  RHSC & DCN  Project Stage:  Construction 
  

 

Revision Record:  

Rev Date Description 

A 20.08.2015 Construction 

B 11.11.2015 Construction 

C 07.03.2016 Construction 

D 22.11.2016 Construction 

E 04.09.2017 Construction 

F 08.05.2018 Construction 

G 22.11.2018 Construction 
 

 
 

 
 
 

 

  
 

Page 1 

 
Reference 

 
 

Room Name 
 
 
 

Room No. Airflow Rate  
 

 
(l/s) 

Max 
Pressure 

Drop 
(Pa) 

Max 
Sound 

Pressure  
(dB(A)) 

Extract Grille Model No. 
 
 

EG01 Ward Management Office 3-C1.1-003 21 15 30 Spigot Connection: 125mmØ 

EG02 Hoist Bay 3-C1.1-007 10 15 30 Spigot Connection: 100mmØ 

EG03 Sitting Room / Lounge 3-C1.1-008 101 15 30 Spigot Connection: 250mmØ 

EG04 Parking Bay 3-D9-021 25 15 30 Spigot Connection: 125mmØ 

EG05 Store – General 3-D9-027 16 15 30 Spigot Connection: 100mmØ 

EG06 Pantry 3-D9-014 49 15 30 Spigot Connection: 160mmØ 

EG07 Ward Management Office 3-D9-015 20 15 30 Spigot Connection: 125mmØ 

EG08 Patient Treatment Lounge 3-D9-016 191 15 30 Spigot Connection: 355mmØ 

EG09 Consult / Exam 3-D9-011 35 15 30 Spigot Connection: 160mmØ 

EG10 Waiting Play Area 3-D9-010 90 15 30 Spigot Connection: 250mmØ 
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Reference 
 
 

Room Name 
 
 
 

Room No. Airflow Rate  
 

 
(l/s) 

Max 
Pressure 

Drop 
(Pa) 

Max 
Sound 

Pressure  
(dB(A)) 

Extract Grille Model No. 
 
 

EG11 Office and Storage 2 Staff 3-D9-007 40 15 30 Spigot Connection: 160mmØ 

EG12 Reception 3-D9-003 10 15 30 Spigot Connection: 100mmØ 

EG13 Interview / Quiet Room 3-D9-006 40 15 30 Spigot Connection: 160mmØ 

EG14 Waiting Room 3-D9-002 90 15 30 Spigot Connection: 250mmØ 

EG15 Grab & Go 3-C2-002 Grill Omitted through MVC 044A 

EG16 Seminar Room 3-C2-004 90 15 30 Spigot Connection: 250mmØ 

EG17 Seminar Room 3-C2-004 90 15 30 Spigot Connection: 250mmØ 

EG18 Staff Room 3-C2-005 149 15 30 Spigot Connection: 300mmØ 

EG19 Staff Room 3-C2-005 149 15 30 Spigot Connection: 300mmØ 

EG20A Multi Bed Room 3-D9-022 46 15 30 Spigot Connection: 150mmØ 
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Reference 
 
 

Room Name 
 
 
 

Room No. Airflow Rate  
 

 
(l/s) 

Max 
Pressure 

Drop 
(Pa) 

Max 
Sound 

Pressure  
(dB(A)) 

Extract Grille Model No. 
 
 

EG20B Multi Bed Room 3-D9-022 46 15 30 Spigot Connection: 150mmØ 

EG21 Bay 1 (Beds 10-14) 3-C1.1-046 64 15 30 Spigot Connection: 200mmØ 

EG22 Bay 2 (Beds 15-18) 3-C1.1-018 62 15 30 Spigot Connection: 200mmØ 

EG23 IPS Room 3-C1.1-002 13 15 30 Spigot Connection: 100mmØ 

 
 

Notes: 
 
1. Grilles to be manufactured by Solid Air Ltd/ Mr Vent or approved equivalent. 
2. Grilles to be selected based on swirl diffuser type unless otherwise noted. 
3. Grille surface finish shall be pure white. RAL Colour 9010. 
4. Grilles to be provided with side entry lined plenum boxes. 
5. Grille selections to take cognisance of ceiling types as per the latest architectural layouts.  
6. Final Selections subject to review and confirmation from TUV SUD Wallace Whittle. 
7. Text highlighted in red denotes changes made from previous schedule issue. 

0 w 

1UV 
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Attention: 

Lead Document Controller

RHSC

RHSC & DCN Project Office

Little France Crescent

Edinburgh, 

EH16 4TJ, 

United Kingdom

Submittal No.: MER-XX-SL-TS-127

Re: AHU 04-07 & AHU 04-09 H8.1

Rev: 1

Date: 03-Mar-17

Dear Sirs,

Project Address:

Please revert with your comments/approval at your earliest convenience

Please find attached copy of the above mentioned Submittal as per the attached 

Submittal Form

Yours Sincerely,

Project Name:

Gearóid Murray

N\ 
MERCURY 
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Category TS

Rev: 1

Drawing

Technical X

Rev

0

0

0

0

0

0

0

0

Comments/Notes

1

Eurovent CE Certification

Technical submittal appraisal sheet

BMCE TS Appraisal Sheet

 Project No:

Date

03-Mar-17

MERCURY 

ENGINEERING

MER-XX-SL-TS-127

Technical Submittal Form

Submittal No.Project No.

Project Title:

UK1.0003

RHSC

Description:

UK10003
MER-XX-SL-TS-127

524- Ventilation

AHU 04-07 & AHU 04-09 H8.1

Enclosures Description

 Submittal No:

Drg/Spec Section:

Remarks

Issued by:

1

1

Received By:

Gearóid Murray

1

1

1

1

1

AHU O&M

Wallace Whittle AHU Specification

Technical submittal comments form

AHU Data sheets & Drawings

Sandomental CE Certification

I 

I I 

I 
I 

I 
I 
I 

I 
I 
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Rev: 1
Date: 03/03/2017

Item

1

2

3

4

5

6

7

8

9
10

Drg/Spec Section:
Description: AHU 04-07 & AHU 04-09 H8.1

Comment Response

MER-XX-SL-TS-127

MERCURY 
ENGINEERING

Technical Submittal 
Comments Form

Project No. UK1.0003 Submittal No.

Project No: UK1.0003
Submittal No: MER-XX-SL-TS-127

Project Title: RHSC

• 
I 

I I 
I I 
I I 

I 
I 

I 
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Technical Submission Appraisal Sheet 

 

 

 

 

 

 

 

 

 

 

Warranty Terms  Description 

Project:  RHSC & DCN 

Contractor: Mercury Engineering 
Date: 03/03/2017 

Tech Sub Item: Air Handling Units- AHU 04-07 & 04-09 
Revision: 1 
Aconex Ref: Schedule of Air Handling Unit 

Product Data Description 
Asset Description   Air Handling Units 
Asset Type (Generic Type)  Mechanical Services 
Make/Model   eSDM 

Compliance Confirmation  Yes No If No, please confirm derogation 
BCR’s    
PCP’s    
HLM Specification    
RBG Specification      
Wallace Whittle Specification X   
Certificate of Conformity (CE Mark) X   
SHTM X   
Energy Characteristics (WW Model) X   
Sample to be Issued    

Original Equipment Manufacturer  Description 
Name  Sandometal 
Contact  Jorge Duarte 
Address Estrada Nacional 10, km 127,600 

2615-133 Alverca do Ribatejo – 
Portugal 
Q-nis:  Unit B2, Colchester Business 
Centre, 
Wyncolls Road, Severalls Park, CO4 
9HT 

Phone/Mobile  Sandomental +351 219 937 890 
Q-nis 00442081665602 

Email  jorge.duarte@sandometal.pt 

Sub-Contractors are required to complete the attached template as part of their technical submissions to support asset, lifecycle, risk and facilities management activities. 
 
Sub-Contractors are asked to include performance characteristics and life expectancies for the product / system together with any associated critical components or finishes in compliance with the specification. 
Life expectancy requirements will be as stipulated in the technical documents. This information is to help inform lifecycle & strategic spare planning. The template also provides a schedule of documentation to 
be provided with the technical submittal (where applicable), which is intended to support the understanding, operation and maintenance of the premises and, crucially, to allows the client to build appropriate 
maintenance plans which will support the optimum operation and longevity of the asset. Actual hard data is to be included in the template to facilitate comparison and collation. References to technical brochures 
or other documents are not acceptable.  
 
Sub-Contractors are required to confirm the warranty or guarantee details supporting their product or system including details of the warrantor or party underwriting the warranty. Bouygues E&S FM UK Limited 
will require to be named as the principal benefactor of the warranty / guarantee.  
 
Finally, where appropriate, the Sub-Contractor shall include a budget price for carrying out the first year’s maintenance and include details of the scope of that service together with the number of visits proposed 
within the first year. 

:M 
MERCURY 
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Warranty Start Date  From PC 
Warranty Expiry Date  1 Year from PC 
Warrantor   Sandomental 

 

Documentation to be Provided  - Where Applicable  Comments 
Maintenance Requirements & Frequencies  Technical Selection 
Requirements for Statutory Inspection & Testing  As per O&M 

attached 
Calibration Requirements & Tools & Frequency As per O&M 

attached 
Software (Future proofed/ non-closed protocol) Open Protocol 
Whole Life Performance Chart- Characteristic Curves N/A 
Lifting requirements  As per O&M 

attached 
Technical Brochures-Documents  AHU Selection 

 

Critical Components Type Service 
Life (Yrs) 

Comments 

 Fans  Ziehl Abegg Plug fans   As per Technical information 
attached 

 Coils  Heating/cooling   As per Technical information 
attached 

 Thermal wheel  Rotary wheel   As per Technical information 
attached 

    
    
    
       

  

Fuel Consumption Rate Example 
Maximum Current Consumption As per technical Sheet Electricity (Kw)  
Power Input - P1 As per technical Sheet Gas (L/s) 
  water (L/s) 

 

Optimum Performance Benchmark  Output Example 
See AHU selections as attached Will vary on AHU performance Electrical Output (W) 
See AHU selections as attached Will vary on AHU performance Air Flow Rate (Ltrs/s) 
See AHU selections as attached Will vary on AHU performance Water Flow rate (Ltrs/s) 
See AHU selections as attached Will vary on AHU performance Inlet Temperature (deg. C) 
See AHU selections as attached Will vary on AHU performance Outlet Temperature (deg.C) 
See AHU selections as attached Will vary on AHU performance Working pressure  
See AHU selections as attached Will vary on AHU performance Maximum Power Output  
See AHU selections as attached Will vary on AHU performance Working Head  
See AHU selections as attached Will vary on AHU performance Heating Output  
See AHU selections as attached Will vary on AHU performance Cooling Output  
See AHU selections as attached Will vary on AHU performance Operating Speed  
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Safety Limits Description Examples 
Liquid Temperature Range   Maximum Temperature  
Maximum operating Pressure    Maximum Pressure  
Maximum Flow Rate    
Maximum Head    

 

Fuel Requirements Description Examples 
  Fuel Type  
  Ignition Type  
  Storage Type  

 

Refrigerant Requirements Description Examples 
  Refrigerant Type  
  Refrigerant Class 

 

Energy Efficiency Description Examples 
 See AHU selections as attached Coefficient of Performance  
 See AHU selections as attached Energy Efficiency rating  
 See AHU selections as attached Heat Transfer Coefficient  
 See AHU selections as attached Thermal Efficiency  

 

Product Life Cycle (Years)  25 years 
 

First Year’s Maintenance 
Maintenance Value  
Price P.A N/A. If required 
No of Visits P.A  
Scope of Service  

 

Represents the price offered by Supplier at time of purchase, end user and supplier to negotiate 
and agree final price.  

 

I I I 
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U81 AIR HANDLING UNITS 

PRODUCTS 

Packaged supply and extract air handling plants shall be provided as defined in 
the schedules of equipment and as indicated on the drawings, or as defined 
further in this specification. 

The air handling unit and fan supplier shall select the internal components of the 
plants, such that the overall system resistance does not result in system fan 
power being excessive. 

Project Co. shall obtain from his proposed supplier calculations to demonstrate 
that the Building Regulation requirements for Specific Fan Power, etc are being 
met along with his technical submission. 

All items of the AHU plant and system controls must be capable of being fully 
interrogated by the building management system through the independent 
network protocol. · 

310 AIR HANDLING UNITS 

The supply and extract air handling plant shall in all respects comply and align 
with the requirements and recommendation detailed within the Health Technical 
Memoranda, in particular SHTM03-01 and 08-01, except where specifically noted 
within this specification. 

The AHU shall be arranged so that the majority of items are under positive 
pressure. Any item of plant requiring a drain shall be on the positive pressure 
side of the fan. 

AHU Plants shall be of a rigid, air tight, assembly and constructed in unitary form 
or consist of standard modular components, assembled to ensure even airflow 
throughout plant with no by-passing of active components. Sealing strips shall be 
provided between all component parts. Factory joints shall be fully tightened and 
all necessary sealing strips, nuts, bolts and washers etc. being provided for site 
made joints. The units shall be suitable for operating against closed dampers, 
Le.no flow conditions during normal and fire operation. Panels penetrated by 
service pipes, electrical cables etc. shall be sealed together with all joints having 
an air leakage integrity at design pressure which is not less than the integrity of 
the associated ductwork systems. 

The units shall incorporate gradual change section pieces between sections to 
minimise pressure drops, with spacing of components to manufacturer's 
recommendations to ensure satisfactory operation at each stage and allow 
access for inspection, cleaning and maintenance. The inside surfaces shall have 
smooth and easy clean finishes free from structural projection. The location of fan 
motor, fan belts, filters etc. shall be as detailed in the schedules and on the 
drawings. 
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All modular constructed plants shall be provided with purpose made base frames. 
Bases shall be of sufficient height to accommodate drainage traps from 
dehumidifiers, humidifiers etc. All plants shall be provided with sufficient access 
panels/doors and viewing windows to allow maintenance and repairs to be 
carried out. Coils used in air-handling units shall be rated in accordance with EN 
1216. On larger plants, split/multiple coils shall be used. 

Construction shall be such as to withstand maximum fan static pressure without 
deformation and with panel deflection of not more than 1/120 of maximum panel 
dimension under operating conditions. 

Energy recovery shall be via a plate heat exchanger or thermal wheel (fitted with 
a purge sector), depending on the type of unit. Cleaning access shall be required 
to both sides of any energy-recovery device. 

Where units incorporate recuperators or cooling coils, the internal surfaces of the 
units liable to be affected by any free water produced shall be protected by anti
corrosion paint (white). Such units shall have adequate drain trays to collect 
water; the drain trays shall be extended, or other means of collection shall be 
provided to ensure the removal of any water deposited or condensed in adjacent 
sections. 

Trays collecting cooled water shall be insulated to prevent condensation on the 
outer surface. All the surfaces/features shall be suitable to withstand regular 
cleaning with a water solution containing 5ppm chlorine, such as 316 stainless 
steel. Internal sloping surfaces for humidifier and cooling coil sections to fall to 
drain. All drains shall be provided with glass U-traps suitable to withstand twice 
the negative/positive pressure produced by the fan and have a screwed access 
for cleaning and filling as indicated in TM13 (Minimising the risk of Legionnaire's 
disease) and as further defined in Department of Health Guidance Notes. 
Certified type test performance certificates shall be issued on completion of plant 
testing for fans, coils, filters and electric motors etc. Fire rating type test 
certificates shall be provided for filters. Individual pressure testing certificates 
shall be provided for coils. Specific fan performance curves shall be provided and 
these are to relate to the unit ESP with clean filters. 

All wiring from fans is to be taken through the unit casing and a 2 metre tail left 
for connecting to inverters supplied by the controls specialist 

Viewing ports and internal illumination shall be fitted to facilitate routine 
inspection of the AHU. Viewing ports should be at a convenient height so that 
temporary ladders are not required. Internal illumination should be provided by 
fittings to at least IP55 rating. Fittings shall be positioned so that they provide 
both illumination for inspection and task lighting. All of the lights in a unit shall be 
operated by a single switch. 

320 AIR CONTROL DAMPERS 

Motorised low leakage shut off dampers shall be located immediately behind the 
intake and discharge of each supply and extract system respectively. They shall 
be of the opposed blade type, opening through a full 90° and must close 
automatically in the event of power failure or plant shutdown to prevent any 
reversal of the system airflow. 
A manually operated isolating damper should be installed between the main AHU 
and its distribution system to enable the unit to be isolated when cleaning is in 
progress. 
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330 

• Function: Shut off. 
Damper position: Dampers are to be rigid, with square connections 
fitted with end and edge seals of a flexible material and with minimal 
play in linkages. The leakage on shut-off should be less than 2%. 

• Damper control: Motorized. 
• Type: Multi-blade damper, opposed blade. 
• Material: Manufacturer's standard. 
• Ancillaries Locking device and Position indicator. 

FILTERS 

Filters shall be securely housed and sealed in well-fitting frames that minimise air 
by pass. 

Mounting frames shall be designed so that the air flow pushes the filter into its 
housing to help minimise air bypass. Mounting frames shall be capable of being 
withdrawn so that the filter can be changed without having to reach into the unit. 

Neither the filter media, nor any material used in the construction of the filters, 
shall be capable of sustaining combustion 

All filters sections shall be provided with direct reading dial type gauges marked 
with clean and dirty sectors to visually show filter status. 

A complete spare set of filters shall be provided at handover. Filter grades to be 
as schedule. 

Refer to section U83. 

340 HEAT RECOVERY 

Heat recovery shall be provided to air handling units and be of the type as 
indicated on the schedules. 
Refer to section U85. 

350 HUMIDIFIERS 

Space for future installation of packaged steam humidifiers shall be provided to 
air handling units as indicated on the schedules. 

Space shall be included within Operating Theatre air handling units for the 
provision of humidification in the future. 

Refer to section U86. 

IHSLOTHIAN ,,,,,,.,,,,~,1,-,.,,,,~·,,, PAGE86 
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I 

360 

370 

PREHEATERS 

Duties as schedule. 

Frost coils shall be plain tube without fins, where practical. Where this is not 
practical coils with fins at 6mm spacing shall be used. 

Refer to section U84. 

COOLING COILS 

Duties as schedule. 

Refer to section U84. 

380 REHEATER 

Duties as schedule. 

Refer to Section U84. 

390 FANS 

Fans shall be selected to limit the total system (supply and extract fans) specific 
fan power, as described in the 'Non-Domestic Heating, Cooling and Ventilation 
Compliance Guide - Section 10. External system resistances for air handling 
units and fans are given in the schedule. 

Fans shall be centrifugal fans with backward curved aerofoil blades, and give an 
efficiency of not less than 78%. 

Fans shall be positioned to 'blow through' the central plant so that the cooling coil 
and humidifier drains shall be under positive pressure. 

Where a centrifugal fan is located with an open intake, the clear distance 
between the suction opening and the nearest wall should be not less than half the 
diameter of the inlet. If two fans with free inlets are positioned within the same 
chamber, their adjacent suction openings should be at least 1 diameter apart. 

Fan/s and drivels shall be provided with mounting frames and isolation 
mountings. 

Motors shall be located externally. On externally driven fans, drive connection or 
belts shall be provided with airtight seals to prevent ·Ieakage. Externally driven 
fans shall have suitable anti-vibration mountings and frame with flexible 
connections to the fan sections of the unit. Fan-drive trains, whether supply or 
extract, should be easily visible without the need to remove access covers. 

Fan drives shall be protected by a mesh guard. 

All fans shall be controlled by inverter speed control drives supplied by the 
controls specialist. 
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Fans shall be capable of being direct start with fixed speed and manual operation 
in the event of a computer control system failure or software fault. 

Particularly attention shall be given to critical care systems serving operating 
suites, high dependency care units of any type, isolation facilities, laboratories 
and pharmaceutical production suites in this regard. 

• Performance: In accordance with BS 6583. 
• Type of fan: Centrifugal. 
• Motor mounting: The fan motor shall be external to the air stream. 
• Blow through units: Arrange section to allow uniform velocity profile 

downstream. 

Refer to Section U82. 

405 ATTENUATOR 

Where attenuators are located within the air handling unit they shall be the same 
cross sectional area as the AHU and have diffusion plenums as necessary. 

Cleaning access should be provided at both ends of any attenuator unit. 

Attenuators shall meet SHTM03-01 and this specification. 

The splitters shall be fitted with 0.8mm mild steel galvanised bull nosed entries 
and exits to reduce pressure drop. 

Normally the attenuators shall be installed with the splitters in the vertical plane. 
However in some circumstances, i.e. close to a vertical bend it may be necessary 
to install with splitters horizontally. In those circumstances the splitters shall be 
suitably stiffened to prevent flexing and restriction of the aiiway. 

Refer to section U87. 

FABRICATION 

Project Co. shall submit details of all mechanical equipment for comment and 
place orders in a timely fashion to ensure delivery as per programme 

Project Co. shall protect the AHU's from damage or interference during the 
works. 

The AHU's shall be blanked off when delivered to site to prevent dust entering the 
AHU. 

Project Co. shall include for the services of the manufacturer's skilled services 
engineers to start up, test and check all the AHU's and controls. This shall include 
all tests to prove that all the AHU equipment is working with and responding to 
the clients BMS network and head end. The units when commissioned shall be 
"Set Up" to give maximum efficiency. The AHU's shall be witnessed by the Board 
before the plant shall be accepted from . Project Co. shall allow for instruction of 
the clients representative on the working of the equipment. 
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510 AIR HANDLING UNIT CASING CONSTRUCTION 

Supply air handling plants shall be of a packaged construction with a double skin 
casing, complete with thermal/acoustic insulation material between the two skins. 
Units shall house filters, coils, fans and motorised inlet dampers, etc. Heat 
recovery devices shall also be incorporated as detailed in the AHU schedule. 

Vibration isolation shall be provided in the form of spring anti-vibration mountings 
located under fan and motor bases with flexible connections from the fan 
discharge and the adjoining ductwork. 
• Standard: To BS EN 1886. 
• Details: is to submit shop drawings and details of dimensions and weight 

for review. 
• Thermal performance of casing, to form part of the technical submission. 
• Acoustic insulation of casing: To form part of the technical submission. 
• Fire protection: To form part of the technical submission. 
• Material: To form part of the technical submission. 

Finish: To form part of the technical submission. 
• Air handling unit feet: Base to suit AHU and depth of drain and pipe fall. 
• is to allow space to integrate the BMS controls into each air handling unit, 

to serve that respective AHU, and liase with the BMS Specialist to integrate 
this. 

520 AIR HANDLING UNIT ACCESS 

• General: Provide access openings and covers complete, including opening 
devices. 

• Seal: To prevent excessive air leakage. 
• Seal durability: For normal maintenance operations over at least 1 O years. 
• Access type: Access doors/hatches as appropriate and where indicated on 

the drawings or called for in SHTMs, shall be provided complete with 
handles, locks, keys and latches to the same standards of construction 
and finish of unit. 

Where .the unit is large enough for a maintenance engineer to enter the unit, 
facilities for local maintenance isolation of equipment and opening the doors from 
the inside shall be provided. 

The doors should be large enough e.g. 500mm minimum to allow easy access. 
Items requiring infrequent access such as attenuators may be via bolted on, lift 
off panels All doors/panels shall be provided with seals to prevent air leakage. 

Access shall be provided as a minimum to fan chamber, dampers, filters, 
humidifiers and both sides of heating and cooling coils. 

Internal lights and double glazed viewing windows shall be provided into fan 
chambers, 
either sides of coils, humidifier sections and where indicated on the drawings. 
Fittings within the unit shall be to IP55 standard and be operated from a single 
switch. Additionally, the cladding shall be capable of being easily removed as is 
necessary to obtain access for necessary inspection and maintenance and also 
for removal of large items of equipment. 
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All necessary items shall be assembled by means of nuts, bolts, anti-vibration 
lock washers equal and approved quick release fastenings. Access doors on 
isolation suite extract shall have biohazard label affixed. 

EXECUTION 

610 COMPONENT ASSEMBLY 

• Sealing: Provide gaskets between air handling unit sections to prevent air 
leakage from casing. 

• Site drilling of air handling unit: Not permitted. 

620A ACCESS 

• Access space: Position air handling units to allow space for maintenance 
and access. 

Access for servicing shall be as manufacture recommendations and drawings. 

As a minimum Project Co. shall allow the width of the AHU for withdrawing the 
coils. 

630 COIL INSTALLATION GENERALLY 

• Venting and draining: Set out pipeline to and from the coils to allow venting 
and draining of the coils and piping. 

• Support: Do not support pipeline and valves on coil connections. 
• Access: Allow space to inspect and maintain the coils on both sides. 

640 HOT WATER COILS INSTALLATION 

• Expansion: Connect pipeline to allow free expansion of headers and tubes. 

650A DRAIN LINES INSTALLATION 

• All items of plant that could produce moisture must be provided with a 
drainage system. 

The system shall comprise a drip tray, glass trap, air break and associated 
drainage pipework. All parts of the drainage system must comply with SHTM 03-
01. 

The drip-tray should be constructed of stainless steel, and be so arranged that it 
shall completely drain. To prevent 'pooling', it is essential that the drain 
connection should not have an up-stand; and that a slope of 1 in 20 in all 
directions should be incorporated to the drain outlet position. The tray must be 
completely accessible or, for smaller units, easily removable for inspection and 
cleaning. 

Where traps are fitted to plant located outside or in unheated plant rooms trace 
heating shall be required. The trace heating must not raise the temperature of the 
water in the trap above 5°C. 
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660 SERVICES CONNECTIONS 

• Entry points: Seal around electrical cable and pipeline entry points to 
prevent air leakage. 

• Flexible cables: Provide between fan motor and local isolator. 

670 ISOLATION OF AIR HANDLING UNITS 

• Electrical connections: Provide means of isolating air handling units 
electrically. 

• Pipe connections: Provide means of isolating pipelines to air handling units. 
• Steam: Provide means of isolating steam to humidifier when access door is 

opened. 

680 SUPPORT FOR AIR HANDLING UNITS 

• Method: Purpose made raised frame, with sufficient clearance for drains 
and traps. 

COMPLETION 

During the flushing of the pipework system the AHU coil must be by passed or 
disconnected. 

Under no circumstances shall flush though the coils 

The units shall be supplied initially with one complete set of spare filters and a 
further set is to be offered for handover to the client at the end of the contract. 
This set should be carefully packed and labelled for each plant and filter type. 

Alongside each filter gauge a permanent label is required with the following 
information:-

• Type (pre, bag, final etc.) 
• Grade 
• Size 
• Clean PD (at full speed) 
• Dirty PD (at full speed) 

910 PRE-COMMISSIONING OF COILS 

• Preparation: 
Remove protective covering. 
Check frost protection and drain if heat is not available in freezing 
conditions. 
Straighten fins. 

• Cleaning and chemical treatment: Use chemicals compatible with the 
materials in the coils. 
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920 AIR LEAKAGE TESTING 

• Testing: In accordance with HEVAC Guide to air handling unit leakage 
testing. 

930 TESTING 

• Test location: On site before incorporation in works. (Selected factory 
testing/inspection may be carried out) 

• Test results: Submit. 
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Side View
TITLE:

Air Handling Unit

AHU 04-07

SCALE:

W/S
MODEL:

eSDM 4/5
WORK NUMBER:

O2013-870

Aluminium Thermal Break 60 mm Aluzinc / Aluzinc
WORK/LOCATION:

RHSC and DCN / Edinburgh

1Made by SAHS (1.11.01.445) 19/
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Top View
TITLE:

Air Handling Unit

AHU 04-07

SCALE:

W/S
MODEL:

eSDM 4/5
WORK NUMBER:

O2013-870

Aluminium Thermal Break 60 mm Aluzinc / Aluzinc
WORK/LOCATION:

RHSC and DCN / Edinburgh

2Made by SAHS (1.11.01.445) 19/
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

4669.5

4537.9 kgUnit Weight

(W × H × L) 2005 × 2975 × 11560

Unit Weight kg

Unit Dimensions mm

(with coils fully liquid loaded)

(empty coils)

(± 5%)

(± 5%)

Classification of Unit - EN 1886:2007

Mechanical Stability D1

Air leakage with -400 Pa L1

Air Leakage with +700 Pa L1

Filter Bypass Leakage F9

Thermal Transmittance T2

Thermal Bridging TB2

125 250 500 1k 2k 4k 8k Hz
Acoustic Insulation (Dp) 5 7 8 10 12 15 22 dB

(R)

(R)

(R)

(R)

(M)

(M)

(M)

EUROVENT Data

Designed for wet conditions

Design Outdoor Temperature for Winter

Velocity in AHU cross section

Fan power input for Extract fan

Fan power input for Supply fan

-10.00

1 X 9.36

1.75

1 X 1.395

SANDOMETAL
SAHS 1.11.01.445
eSDM 4/5

°C

m/s

kW

kW

Air Velocity Class (EN 13053:2006) Class V2

(balanced air flows - EUROVENT RS 6/C/005-2016)

Recovery Efficiency 68.5 %

2017

2017

09.11.368

Module Dimensions

Dimensions (W × H × L) Weight

2005 × 1700 × 1700 mmModule 1 521.4 kg

2005 × 1700 × 1860 mmModule 2 473.7 kg

2005 × 2775 × 510 mmModule 3 484.7 kg

2005 × 1700 × 1900 mmModule 4 602.6 kg
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensions (W × H × L) Weight

2005 × 1700 × 2360 mmModule 5 541.6 kg

2005 × 1700 × 2450 mmModule 6 663.3 kg

2005 × 1075 × 630 mmModule 7 102.6 kg

2005 × 1075 × 2060 mmModule 8 393.8 kg

2005 × 1075 × 1800 mmModule 9 341.9 kg

2005 × 1075 × 2370 mmModule 10 412.4 kg

Noise levels

Sound power level 1k 8k63 500250125 2k Hz Total4k

dB(A)Supply air

Outdoor air

32 20185771 52 962 dB 53

dB62 2347 14 dB(A)54 2733 5059

85 dB(A)57 dB83 6775Sound break out Supply 81 7981 84

Exhaust air

Extract air

2952 17 2650 dB861 dB(A)47

55 017 dB3645 1341 5 37 dB(A)

48

Sound break out Extract 4572 3562 55 dB(A)dB65 69 6869

85 dB(A)57 dB84 75Sound break out 81 7981 8467
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

General Data

Insulation Thickness

Profile

Insulation

External Material

Internal Material

mm50

Aluzinc

Aluzinc

Rockwool

Aluminium Thermal Break 60 mm

Inspection side Right

Connections side Right

ExtractSupply

1.945.20 m³/s m³/s

m/sm/s 1.081.75

Pa 250 Pa600

G4, F7 G4

Air flow (1.204 kg/m³) 
Face velocity (unit) 

External Pressure 
Filter

Twin Fan 76.5 74.3 %%

Motor

1432

kW

1082 416

kW

922 RPM

Pa

2×18.5

Pa

2×7.5

RPM

3~ 400/400

1×34.74 1×14.79

V

A

V

A

3~ 400/400

W/(m³/s)SFPV, (Clean load condition - EN 13779:2007) 1957

SFPE, (Design load condition - EN 13779:2007) 2068 W/(m³/s)

Heat Recovery 35.8 %

Heating 94.85 kW - Air -10.00/5.00 °C - Water 80.00/60.00 °C - 17.180 kPa - 4183.030 l/h

Pipe Connections 1 1/4" / 1 1/4"

Cooling 62.3 kW - Air 26.00/18.00 °C - Water 6.00/12.00 °C - 24.930 kPa - 8924.040 l/h

Pipe Connections 1 1/2" / 1 1/2"

Heating 82.33 kW - Air 5.00/18.00 °C - Water 80.00/60.00 °C - 18.670 kPa - 3631.030 l/h

Pipe Connections 1 1/4" / 1 1/4"
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 4 Pa

Length 10 mm

Air Interfaces

External Damper

Pressure Drop 4 Pa

Accessories Manual Lever

1 Admission

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

2 Empty Section

Supply Line Sections

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Heating

Pressure Drop 27.9 Pa

Air temperature before/after -10.00/5.00 °C

Capacity 94.85 kW

Air velocity (finned area) 2.00 m/s

Fluid type Water

Fluid temperature inlet/outlet 80.00/60.00 °C

Fluid flow rate 4183.030 l/h

Fluid pressure drop 17.1800 kPa

Fluid velocity 0.51 m/s

Coil volume 0.088700 m³

Connections side Right

Tube (Cu) 0.35

No. of rows 9.0

Cu--FeZn P3012LAC 9R-46T-1695A 21C 1 1/4"

Air relative humidity before/after 100.0/32.3 %

Interior Length

Interior Height 1380

1695 mm

mm

Glycol Percentage 0.0 %

mm

R

Selection Criteria Air Outlet Temperature

Kvs (1.3 x Kv) m³/h12.98

3 Coil

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

4 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensioning pressure drop 54 Pa

Initial pressure drop/Final pressure Pa35 / 72.0

Velocity, face area 2.03 m/s

Filter class (EN 779:2012) G4

Filter Type Pleated

Filter Size 6 × [592×592] + 3 × [287 × 592] mm

Filter Thickness 95 mm

(acc. to EUROVENT 4/11)
N/AFilter Energy Efficiency Class

Accessories Differential Pressure Switch

5 Filter

Pressure Drop 11

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

6 Sound Attenuator

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

7 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Product Code ST1-SL-W-1750-CS-200

Rotary, Condensation

Supply Extraction

5.00/10.37

32.3/22.4

Pressure Drop

Capacity

50.0/97.5

Air Temperature (Entry/Exit)

Pa

kW

20.00/5.68

Relative Humidity (Entry/Exit) %

°C

198.0

%35.8Temperature efficiency

44.898

95.5

74.0WINTER

0.000 l/hCondensates

PaPressure Drop 198.0 74.0SUMMER

°C20.00/25.82Air Temperature (Entry/Exit) 26.00/23.82

50.0/35.252.0/59.2 %Relative Humidity (Entry/Exit)

Capacity 14.397 kW

Temperature efficiency 96.93 %36.31

0.000 l/hCondensates

Rotor Drive None

8 Heat Exchanger

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

9 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Impeller Type ER71C-4DN.L7.1R
Direct Drive

Air Flow m³/s5.20
83 PaDynamic Pressure

1082Fan Static Pressure Pa

600External Pressure Pa
1165 PaTotal Pressure
1432Fan Speed RPM

%77Total Efficiency Impeller

k-factor 490.0

Number Of Fans 2

2015 w/ freq. conv.Fan ErP Class

The fan system effect is taken into account in the fan performances.

Internal Static Pressure 482 Pa

SFP W/(m³/s)1800

(Directive 2009/125/CE, Regulation UE 327/2011)

Absorbed Power 7.919 kW

Maximum Fan Speed 1850 RPM

50.0Nominal Frequency Hz

Operation Frequency 48.71 Hz

Max. Operating Frequency 63.0 Hz

Accessories Frequency Inverter

Flexible Connector

Lighting

Inspection Visor

Motor

Insulation Class Thermistor, Thermal Class 155
AC - ZAmotbasic IE2Motor Technology

Ingress Protection

Frame 180/IMB  3

IP55

Nominal Power

A

3~400

kW

V

Nominal Current 34.74

Speed Nominal

18.5

RPM1470

Voltage

10 Twin Fan
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Consumed Power 9.36 kW
(calculated considering frequency inverter)

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

11 Empty Section

Pressure Drop 11

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

12 Sound Attenuator

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

13 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

52.5

0.033100

Air relative humidity before/after

Right

Fluid flow rate

CU_SN

0.99

l/h

°C

No. of rows

%

m/s

8924.040

Connections side

3

3.0

Coil volume

6.00/12.00

26.00/18.00

m³

°C

Air velocity (finned area)

mm

Cu-CuSn-Inox304 P3012AR 3R-46T-1690A-3.0pa 23C 1 1/2"

Tube (Cu)

Fluid velocity

Fin spacing

Fluid temperature inlet/outlet

2.31

Air temperature before/after

Pressure Drop (Wet)

Fin material

Water

Fluid pressure drop

52.0/79.7

24.9300

m/s

0.35

Fluid type

Pa

kPa

kWTotal cooling capacity 62.3

15.000 l/hCondensate

0.82Sensible heat ratio

Cooling

Pressure Drop (Dry) 31.3 Pa

Finned Length

Finned Height

1690

1380

mm

mm

Glycol Percentage 0.0 %

mm

R

Selection Criteria Air Outlet Temperature

0.1 mmFin thickness

Kvs (1.3 x Kv) m³/h23.23

14 Coil

PPMaterial

PSG33Model

Pa12Pressure Drop

mm230Length

15 Droplet Separator
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

16 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Heating

Pressure Drop 10.5 Pa

Air temperature before/after 5.00/18.00 °C

Capacity 82.33 kW

Air velocity (finned area) 2.10 m/s

Fluid type Water

Fluid temperature inlet/outlet 80.00/60.00 °C

Fluid flow rate 3631.030 l/h

Fluid pressure drop 18.6700 kPa

Fluid velocity 1.31 m/s

Coil volume 0.012000 m³

Connections side Right

Tube (Cu) 0.4

Fin material CU

Fin spacing 2.5 mm

No. of rows 1.0

Cu-Cu-FeZn P60AC 1R-23T-1695A-2.5pa 4C 1 1/4"

Air relative humidity before/after 50.0/21.0 %

Finned Length

Finned Height 1380

1695 mm

mm

Glycol Percentage 0.0 %

mm

R

Selection Criteria Air Outlet Temperature

Fin thickness mm0.1

Kvs (1.3 x Kv) m³/h10.81

17 Coil

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

18 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensioning pressure drop 73 Pa

Initial pressure drop/Final pressure Pa48 / 98.0

Velocity, face area 1.98 m/s

Filter class (EN 779:2012) F7

Filter Type Bag

Filter Size 6 × [592×592] + 3 × [287 × 592] mm

(acc. to EUROVENT 4/11)
Filter Energy Efficiency Class

Accessories Differential Pressure Switch

19 Filter

Pressure Drop 0

Length

Pa

mm10

Air Interfaces

Connection Flange

Pressure Drop 0 Pa

Length 50 mm

20 Supply
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 0

Length

Pa

mm10

Air Interfaces

External Damper

Pressure Drop 0 Pa

Accessories Manual Lever

21 Extraction

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

22 Empty Section

Pressure Drop 4

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

23 Sound Attenuator

Extract Line Sections
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensioning pressure drop 67 Pa

Initial pressure drop/Final pressure Pa14 / 120.0

Velocity, face area 1.24 m/s

Filter class (EN 779:2012) G4

Filter Type Pleated

Filter Size 3 × [592×592] + 3 × [287 × 592] mm

Filter Thickness 95 mm

(acc. to EUROVENT 4/11)
N/AFilter Energy Efficiency Class

Accessories Differential Pressure Switch

24 Filter

Pressure Drop 3 Pa

Length 500 mm

Accessories Lighting

Inspection Visor

25 Empty Section

The data for this section is displayed on the Supply line

26 Heat Exchanger

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

27 Empty Section

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52
E-mail: sandometal@sandometal.pt http://www.sandometal.pt
Made by SAHS (1.11.01.445)

17

JD (24-Feb-2017 17:25)

Friday, 24 February 2017 19/

(!) N'OU1..IH 

.eurovent:-cert"f"cm::"on.com 

sandometa( 
Metalomecanica e Ar Condicionado1 SA 

Page 601

A47224882



RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Impeller Type ER63C-4DN.H7.CR
Direct Drive

Air Flow m³/s1.94
16 PaDynamic Pressure

416Fan Static Pressure Pa

250External Pressure Pa
432 PaTotal Pressure
922Fan Speed RPM

%74Total Efficiency Impeller

k-factor 381.0

Number Of Fans 2

2015 w/ freq. conv.Fan ErP Class

The fan system effect is taken into account in the fan performances.

Internal Static Pressure 166 Pa

SFP W/(m³/s)718

(Directive 2009/125/CE, Regulation UE 327/2011)

Absorbed Power 1.129 kW

Maximum Fan Speed 1750 RPM

50.0Nominal Frequency Hz

Operation Frequency 31.68 Hz

Max. Operating Frequency 60.0 Hz

Accessories Frequency Inverter

Flexible Connector

Lighting

Inspection Visor

Motor

Insulation Class Thermistor, Thermal Class 155
AC - Zamotbasic IE2Motor Technology

Ingress Protection

Frame 132/IMB  3

IP55

Nominal Power

A

3~400

kW

V

Nominal Current 14.79

Speed Nominal

7.5

RPM1455

Voltage

28 Twin Fan
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RHSC and DCN
Edinburgh

Pos:
eSDM 4/5
AHU 04-07

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Consumed Power 1.395 kW
(calculated considering frequency inverter)

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

29 Empty Section

Pressure Drop 4

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

30 Sound Attenuator

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

31 Empty Section

Pressure Drop 2 Pa

Length mm10

Air Interfaces

External Damper

Pressure Drop 2 Pa

Accessories Manual Lever

32 Exhaustion
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Side View
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Top View
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

4004.8

3902.8 kgUnit Weight

(W × H × L) 2005 × 2655 × 10245

Unit Weight kg

Unit Dimensions mm

(with coils fully liquid loaded)

(empty coils)

(± 5%)

(± 5%)

Classification of Unit - EN 1886:2007

Mechanical Stability D1

Air leakage with -400 Pa L1

Air Leakage with +700 Pa L1

Filter Bypass Leakage F9

Thermal Transmittance T2

Thermal Bridging TB2

125 250 500 1k 2k 4k 8k Hz
Acoustic Insulation (Dp) 5 7 8 10 12 15 22 dB

(R)

(R)

(R)

(R)

(M)

(M)

(M)

EUROVENT Data

Designed for wet conditions

Design Outdoor Temperature for Winter

Velocity in AHU cross section

Fan power input for Extract fan

Fan power input for Supply fan

-10.00

2 X 3.124

1.64

1 X 1.721

SANDOMETAL
SAHS 1.11.01.445
eSDM 3/5

°C

m/s

kW

kW

Air Velocity Class (EN 13053:2006) Class V2

(balanced air flows - EUROVENT RS 6/C/005-2016)

Recovery Efficiency 69.9 %

2017

09.11.368

2017

Module Dimensions

Dimensions (W × H × L) Weight

2005 × 1380 × 1700 mmModule 1 447.9 kg

2005 × 1380 × 1860 mmModule 2 415.2 kg

2005 × 2455 × 510 mmModule 3 434.8 kg

2005 × 1380 × 1590 mmModule 4 444.9 kg
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E-mail: sandometal@sandometal.pt http://www.sandometal.pt
Made by SAHS (1.11.01.445)

3

JD (24-Feb-2017 17:40)

Friday, 24 February 2017 19/

sandometal 
® 

Metalomecanica e Ar Condicionado1 SA 

EUROVENT 
CERTIFIED 

PERFORMANCE 

www.eurovent:-cert"f"cm::"on.com 

EUROVENT 
CERTIFIED 

PERFORMANCE 

www . e u rove n t• c e rt1 f I cat Ion.cam 

AIR HANDLING UNITS 

CENTRALES DE TRAITEMENT D'AIR 
UNIDADES DE TRATAMIENTO DE AIRE 
UNITA DI TRATTAMENTO ARIA 
RAUMLUFTTECHNISCHE-ZENTRALGERATE 

0 

THRESHOLD REFERENCE SCALE YEAR : 
Unit , for full o, pa rtial outdoorai, M d ~ igr, w int~, T,;; 9 •( 

Page 606

A47224882



RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensions (W × H × L) Weight

2005 × 1380 × 2290 mmModule 5 628.7 kg

2005 × 1380 × 2020 mmModule 6 390.3 kg

2005 × 1075 × 630 mmModule 7 102.6 kg

2005 × 1075 × 2060 mmModule 8 393.8 kg

2005 × 1075 × 1725 mmModule 9 282.9 kg

2005 × 1075 × 1870 mmModule 10 361.7 kg

Noise levels

Sound power level 1k 8k63 500250125 2k Hz Total4k

dB(A)Supply air

Outdoor air

29 15145869 46 458 dB 51

dB52 1843 8 dB(A)55 2026 4759

79 dB(A)51 dB78 6370Sound break out Supply 79 7682 80

Exhaust air

Extract air

3463 27 3858 dB1362 dB(A)53

57 120 dB4055 2250 14 44 dB(A)

51

Sound break out Extract 5673 4566 60 dB(A)dB74 72 7379

82 dB(A)52 dB79 70Sound break out 80 7683 8164
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

General Data

Insulation Thickness

Profile

Insulation

External Material

Internal Material

mm50

Aluzinc

Aluzinc

Rockwool

Aluminium Thermal Break 60 mm

Inspection side Right

Connections side Right

ExtractSupply

Air flow (1.204 kg/m³)

Face velocity (unit)

External Pressure

2.613.89 m³/s m³/s

m/sm/s 1.451.64

Pa 250 Pa600

Filter G4, F7 G4

Fan 74.9 67.3 %%

Motor

1762

kW

981 398

kW

1241 RPM

Pa

2×7.5

Pa

1×5

RPM

3~ 380/480

2×14.79 1×8.00

V

A

V

A

3~ 400/400

W/(m³/s)SFPV, (Clean load condition - EN 13779:2007) 1961

SFPE, (Design load condition - EN 13779:2007) 2049 W/(m³/s)

Heat Recovery 57.3 %

Heating 70.94 kW - Air -10.00/5.00 °C - Water 80.00/60.00 °C - 19.300 kPa - 3128.640 l/h

Pipe Connections 1" / 1"

Cooling 46.77 kW - Air 26.00/18.00 °C - Water 6.00/12.00 °C - 20.540 kPa - 6699.610 l/h

Pipe Connections 1 1/2" / 1 1/2"

Heating 61.58 kW - Air 5.00/18.00 °C - Water 80.00/60.00 °C - 20.540 kPa - 2715.760 l/h

Pipe Connections 1" / 1"
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 3 Pa

Length 10 mm

Air Interfaces

External Damper

Pressure Drop 3 Pa

Accessories Manual Lever

1 Admission

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

2 Empty Section

Supply Line Sections
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Heating

Pressure Drop 25.5 Pa

Air temperature before/after -10.00/5.00 °C

Capacity 70.94 kW

Air velocity (finned area) 1.90 m/s

Fluid type Water

Fluid temperature inlet/outlet 80.00/60.00 °C

Fluid flow rate 3128.640 l/h

Fluid pressure drop 19.3000 kPa

Fluid velocity 0.53 m/s

Coil volume 0.069000 m³

Connections side Right

Tube (Cu) 0.35

No. of rows 9.0

Cu--FeZn P3012LAC 9R-36T-1705A 15C 1"

Air relative humidity before/after 100.0/32.3 %

Interior Length

Interior Height 1080

1705 mm

mm

Glycol Percentage 0.0 %

mm

R

Selection Criteria Air Outlet Temperature

Kvs (1.3 x Kv) m³/h9.16

3 Coil

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

4 Empty Section

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensioning pressure drop 46 Pa

Initial pressure drop/Final pressure Pa31 / 62.0

Velocity, face area 1.89 m/s

Filter class (EN 779:2012) G4

Filter Type Pleated

Filter Size 6 × [592×592] + 0 × [287 × 592] mm

Filter Thickness 95 mm

(acc. to EUROVENT 4/11)
N/AFilter Energy Efficiency Class

Accessories Differential Pressure Switch

5 Filter

Pressure Drop 10

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

6 Sound Attenuator

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

7 Empty Section

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Product Code ST1-N-W-1750-CS-200

Rotary, Condensation

Supply Extraction

5.00/13.59

32.3/18.2

Pressure Drop

Capacity

50.0/99.4

Air Temperature (Entry/Exit)

Pa

kW

20.00/7.32

Relative Humidity (Entry/Exit) %

°C

126.0

%57.3Temperature efficiency

48.060

84.6

82.0WINTER

0.000 l/hCondensates

PaPressure Drop 126.0 82.0SUMMER

°C20.00/25.16Air Temperature (Entry/Exit) 26.00/22.50

50.0/36.652.0/64.1 %Relative Humidity (Entry/Exit)

Capacity 16.854 kW

Temperature efficiency 86.05 %58.28

0.000 l/hCondensates

Rotor Drive None

8 Heat Exchanger

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

9 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Impeller Type ER50C-4DN.H7.CR
Direct Drive

Air Flow m³/s3.89
39 PaDynamic Pressure

981Fan Static Pressure Pa

600External Pressure Pa
1020 PaTotal Pressure
1762Fan Speed RPM

%75Total Efficiency Impeller

k-factor 252.0

Number Of Fans 2

2015 w/ freq. conv.Fan ErP Class

The fan system effect is taken into account in the fan performances.

Internal Static Pressure 381 Pa

SFP W/(m³/s)1606

(Directive 2009/125/CE, Regulation UE 327/2011)

Absorbed Power 2.648 kW

Maximum Fan Speed 2470 RPM

50.0Nominal Frequency Hz

Operation Frequency 60.55 Hz

Max. Operating Frequency 85.0 Hz

Accessories Frequency Inverter

Flexible Connector

Lighting

Inspection Visor

Motor

Insulation Class Thermistor, Thermal Class 155
AC - Zamotbasic IE2Motor Technology

Ingress Protection

Frame 132/IMB  3

IP55

Nominal Power

A

3~400

kW

V

Nominal Current 2×14.79

Speed Nominal

2×7.5

RPM1455

Voltage

10 Fan
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Consumed Power 2×3.124 kW
(calculated considering frequency inverter)

Pressure Drop 9

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

11 Sound Attenuator

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

12 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

48.8

0.026000

Air relative humidity before/after

Right

Fluid flow rate

CU_SN

0.95

l/h

°C

No. of rows

%

m/s

6699.610

Connections side

3

3.0

Coil volume

6.00/12.00

26.00/18.00

m³

°C

Air velocity (finned area)

mm

Cu-CuSn-Inox304 P3012AR 3R-36T-1690A-3.0pa 18C 1 1/2"

Tube (Cu)

Fluid velocity

Fin spacing

Fluid temperature inlet/outlet

2.21

Air temperature before/after

Pressure Drop (Wet)

Fin material

Water

Fluid pressure drop

52.0/79.6

20.5400

m/s

0.35

Fluid type

Pa

kPa

kWTotal cooling capacity 46.77

12.000 l/hCondensate

0.81Sensible heat ratio

Cooling

Pressure Drop (Dry) 28.9 Pa

Finned Length

Finned Height

1690

1080

mm

mm

Glycol Percentage 0.0 %

mm

R

Selection Criteria Air Outlet Temperature

0.1 mmFin thickness

Kvs (1.3 x Kv) m³/h19.21

13 Coil

PPMaterial

PSG33Model

Pa11Pressure Drop

mm230Length

14 Droplet Separator
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

15 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Heating

Pressure Drop 9.7 Pa

Air temperature before/after 5.00/18.00 °C

Capacity 61.58 kW

Air velocity (finned area) 2.01 m/s

Fluid type Water

Fluid temperature inlet/outlet 80.00/60.00 °C

Fluid flow rate 2715.760 l/h

Fluid pressure drop 20.5400 kPa

Fluid velocity 0.98 m/s

Coil volume 0.008700 m³

Connections side Right

Tube (Cu) 0.4

Fin material CU

Fin spacing 2.5 mm

No. of rows 1.0

Cu-Cu-FeZn P60AC 1R-18T-1705A-2.5pa 4C 1"

Air relative humidity before/after 50.0/21.0 %

Finned Length

Finned Height 1080

1705 mm

mm

Glycol Percentage 0.0 %

mm

R

Selection Criteria Air Outlet Temperature

Fin thickness mm0.1

Kvs (1.3 x Kv) m³/h7.71

16 Coil

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

17 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensioning pressure drop 66 Pa

Initial pressure drop/Final pressure Pa44 / 88.0

Velocity, face area 1.84 m/s

Filter class (EN 779:2012) F7

Filter Type Bag

Filter Size 6 × [592×592] + 0 × [287 × 592] mm

(acc. to EUROVENT 4/11)
Filter Energy Efficiency Class

Accessories Differential Pressure Switch

18 Filter

Pressure Drop 1

Length

Pa

mm10

Air Interfaces

External Damper

Pressure Drop 1 Pa

Accessories Manual Lever

19 Supply
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 0

Length

Pa

mm10

Air Interfaces

External Damper

Pressure Drop 0 Pa

Accessories Manual Lever

20 Extraction

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

21 Empty Section

Pressure Drop 7

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

22 Sound Attenuator

Extract Line Sections
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Dimensioning pressure drop 36 Pa

Initial pressure drop/Final pressure Pa24 / 48.0

Velocity, face area 1.67 m/s

Filter class (EN 779:2012) G4

Filter Type Pleated

Filter Size 3 × [592×592] + 3 × [287 × 592] mm

Filter Thickness 95 mm

(acc. to EUROVENT 4/11)
N/AFilter Energy Efficiency Class

Accessories Differential Pressure Switch

23 Filter

Pressure Drop 3 Pa

Length 500 mm

Accessories Lighting

Inspection Visor

24 Empty Section

The data for this section is displayed on the Supply line

25 Heat Exchanger

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

26 Empty Section
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Impeller Type ER56C-ZID.GL.CR
Direct Drive

Air Flow m³/s2.61
46 PaDynamic Pressure

398Fan Static Pressure Pa

250External Pressure Pa
444 PaTotal Pressure

1241Fan Speed RPM
%67Total Efficiency Impeller

k-factor 308.0

(incl. motor and inverter)

Number Of Fans 1

2015Fan ErP Class

The fan system effect is taken into account in the fan performances.

Internal Static Pressure 148 Pa

SFP W/(m³/s)659

(Directive 2009/125/CE, Regulation UE 327/2011)

Maximum Fan Speed 1750 RPM

Operation Frequency 50 Hz

Max. Operating Frequency 50 Hz

Accessories Flexible Connector

Lighting

Inspection Visor

Motor

Insulation Class Thermistor, Thermal Class 155
ECMotor Technology

Nominal Power

A

3~380/480

kW

V

Nominal Current 8.00

Speed Nominal

5

RPM1750

Voltage

Consumed Power 1.721 kW

27 Fan

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52
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RHSC and DCN
Edinburgh

Pos:
eSDM 3/5
AHU 04-09

Work Number:

Project:
Installation Place:

Model:
O2013-870

Construction-RevGroup:

Pressure Drop 8

8k

Pa

Hz4k2k1k50025012563

9 20 21 28 42 58 42 28 dBSound attenuation
Cleaning of the material Standard

Configuration 100/200

Baffle Length 1200 mm

28 Sound Attenuator

Pressure Drop 3 Pa

Length 500 mm

Condensates Tray

Accessories Lighting

Inspection Visor

29 Empty Section

Pressure Drop 3 Pa

Length mm10

Air Interfaces

External Damper

Pressure Drop 3 Pa

Accessories Manual Lever

30 Exhaustion

Estrada Nacional 10, km 127,6 2615-133 Alverca do Ribatejo Tel: +351 21 993 78 90 - Fax: +351 21 958 62 52
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WW-XX-04-SH-524-007 

Schedule of Air Handling Unit 04-07 
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Rev Date Description 

A 10.08.2015 Construction 

B 10.02.2016 Construction 

C 09.05.2016 Construction 

D 01.06.2016 Construction 

E 23.02.2017 Construction 

Page 1 
 

AHU Ref: AHU 04-07 
 

Drawing Ref: 
 

WW-Z3-04-PL-520-001 

Location: Zone 2 Level 04 Ventilation Plantroom 3 
 

Areas Served: Zone 3 Level 03 - Neuroscience (C1.3), Haematology/ Oncology Inpatients & Daycases (C1.4), Med/ 
Surg/ Neuro/ Haemo Shared Support (C1.5),  Paediatric Neurophysiology (C1.7), Special Feeds Unit 
(C3), Shelled Space (U1) 
 

Manufacturer: TBC 
 

Supply Section 
Components: 

Inlet 
 

c/w motorised damper. Include actuation. 
 

Access 
 

Base panels suitable for internal access. 

Attenuator 
 

Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 
 

LTHW Frost Coil Air On/ Off: -10°C/ 5°C 
Duty: To be provided by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Panel Filter: G4 filter fitted with external manometer. 
 

Rotary Thermal Wheel Winter – On/ Off Coil Temperatures: 5°C/ TBC 
Summer – On/ Off Coil Temperatures: 26°C/ TBC 
Minimum Efficiency: 65% 
Variable speed controlled 
Include purge section 
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Schedule of Air Handling Unit 04-07 
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Supply Fan Design duty: 5.201m³/s against 600 Pa external static pressure 
Future expansion/ isolation maintenance facility (+20%): 6.241m³/s – 
fan to be sized to meet this increased duty. 
Run & Standby Plug Fans to be included in line with SHTM 03-01/ 
SHPN 04 – Supplement 1. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

CHW Cooling Coil Air On/ Off: 26°C/ 18°C 
Duty: To be provide by manufacturer 
CHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

LTHW Heating Coil Air On/ Off: TBC°C/ 18°C 
Duty: To be provide by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 
 

Bag Filter F7 filter fitted with external manometer. 
 

Outlet 
 

c/w combined smoke and fire damper (CSFD). Include actuation. 
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Extract Section 
Components: 

Inlet c/w motorised damper. Include actuation. 
 

Access Base panels suitable for internal access. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Panel Filter G4 filter fitted with external manometer. 
 

Extract Fan Design duty: 1.943m³/s against 250 Pa external static pressure 
Future expansion: 2.523m³/s – fan to be sized to meet this increased 
duty. 
Run & Standby Plug Fans to be included in line with SHTM 03-01/ 
SHPN 04 – Supplement 1. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access. 
 

Outlet c/w motorised damper. Include actuation. 
 

Weight: To be provide by manufacturer 
 

Induct Sound 
Power Levels dB 
re 1pW 
(to be provided by 
Manufacturer)  

 63 125 250 500 1k 2k 4k 8k dB(A) 
@ 3m 

Breakout         

TBC 

Intake         

Supply         

Extract         

Discharge         
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Notes: 
 
1. The schedule has been produced from the available data and will be reviewed and updated as necessary as the T3 

drawings are available. 
 

2. Units to be in compliance with the requirements of SHTM 03 including access sections and lights pre-wired to 
external isolator, inverter driven fans, etc. 
 

3. LTHW temperatures to heating coils shall be Flow 80°C/ 60°C Return. CHW temperatures to heating coils shall be 
Flow 6°C/ 12°C Return. Uplift from heating recovery to be taken into account for coil sizing. 
 

4. Ductwork installation to comply with DW144. Bends and tees to be provided with turning vanes. Ductwork 
connecting to the main runs shall be via shoe branches.   
 

5. AHU to be suitable for internal plantroom installation and double stacked. 
 

6. AHU Manufacturer to include for:-  
� Suitably sized glass traps 
� Bolting together of inspection/ validation of units on site. 

 
7. AHU’s to be provided with the following:-  

� Casing Strength 2A 
� Thermal Bridging TB2  
� Air Leakage Class B  
� Motor Class EFF1 

 
8. Specific fan power (SFP) to be in compliance with the Building Regulations: Section 6.6. 

 
9. During the periods that AHU 04-07 requires to be switched off for general maintenance the following procedures 

shall be introduced to allow the supply ventilation system to the isolation suites to continue to operate under these 
circumstances;  

 
1. AHU 04-07 follows procedures to switch off for maintenance with the CSFD on the AHU supply outlet closing. 
2. 3 no. addressable combined smoke and fire dampers (CSFD’s) close on the AHU general ductwork to direct 

supply air to the AHU 04-07 isolation rooms only. 
3. The motorised damper situated on the maintenance/ by-pass branch opens to link AHU 04-07 with AHU 04-06 

supply ductwork. 
4. AHU 04-06 goes into ‘Maintenance Mode’ with the supply fan increasing in duty (+20% based on clean filters) 

to accommodate the additional supply duty required to serve the AHU 04-07 isolation rooms. 
5. The combination of existing constant volume dampers (CVD’s) to general areas & constant volume boxes 

(CVB’s) to isolation rooms will operate as normal - maintaining the regulation of air flow rates to their respective 
departments/areas.  
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AHU Ref: AHU 04-09 
 

Drawing Ref: 
 

WW-Z3-04-PL-520-001 

Location: Zone 2 Level 04 Ventilation Plantroom 3 
 

Areas Served: Zone 4 Level 04 - Classrooms (C5) & Clinical/ Management Suite (R1), Restaurant (S7) 
 

Manufacturer: TBC 
 

Supply Section 
Components: 

Inlet 
 

c/w motorised damper. Include actuation. 
 

Access 
 

Base panels suitable for internal access. 

Attenuator 
 

Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access. 
Internal bulkhead light wired to switch. 
View glass. 
 

LTHW Frost Coil Air On/ Off: -10°C/ 5°C 
Duty: To be provide by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Panel Filter: G4 filter fitted with external manometer. 
 

Rotary Thermal Wheel Winter – On/ Off Coil Temperatures: 5°C/ TBC 
Summer – On/ Off Coil Temperatures: 26°C/ TBC 
Minimum Efficiency: 65% 
Variable speed controlled 
Include purge section 
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Supply Fan Design Duty: 3.894m³/s against 600Pa external static pressure 
Future expansion/ isolation maintenance facility (+30%): 5.062m³/s - 
Fan to be sized to meet this increased duty. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

CHW Cooling Coil Air On/ Off: 26°C/ 18°C 
Duty: To be provide by manufacturer 
CHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

LTHW Heating Coil Air On/ Off: TBC°C/ 18°C 
Duty: To be provided by manufacturer 
LTHW Flow rate: To be provided by manufacturer 
Connection Size: To be provided by manufacturer 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Bag Filter F7 filter fitted with external manometer. 
 

Outlet 
 

c/w motorised damper. Include actuation. 
 

Extract Section 
Components: 

Inlet c/w motorised damper. Include actuation. 
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Access Base panels suitable for internal access. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access 
Internal bulkhead light wired to switch 
View glass 
 

Panel Filter G4 filter fitted with external manometer. 
 

Extract Fan Design Duty: 2.608m³/s against 250 Pa external static pressure 
Future Expansion: 3.390m³/s - Fan to be sized to meet this increased 
duty. 
Fitted with inverter speed control 
Electrical Supply: 415V/ 3ph/ 50Hz 
Power: To be provided by manufacturer 
FLC: To be provided by manufacturer 
SC: To be provided by manufacturer 
Internal bulkhead light wired to switch. 
View glass. 
 

Attenuator Integrated within AHU. 
Length: 1200mm 
 

Access Base panels suitable for internal access. 
 

Outlet c/w motorised damper. Include actuation. 
 

Weight: To be provide by manufacturer 
 

Induct Sound 
Power Levels dB 
re 1pW 
(to be provided by 
Manufacturer)  

 63 125 250 500 1k 2k 4k 8k dB(A) 
@ 3m 

Breakout         

TBC 

Intake         

Supply         

Extract         

Discharge         
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Notes: 
 
1. The schedule has been produced from the available data and will be reviewed and updated as necessary as the T3 

drawings are available. 
 

2. Units to be in compliance with the requirements of SHTM 03 including access sections and lights pre-wired to 
external isolator, inverter driven fans, etc. 
 

3. LTHW temperatures to heating coils shall be Flow 80°C/ 60°C Return. CHW temperatures to heating coils shall be 
Flow 6°C/ 12°C Return. Uplift from heating recovery to be taken into account for coil sizing. 
 

4. Ductwork installation to comply with DW144. Bends and tees to be provided with turning vanes. Ductwork 
connecting to the main runs shall be via shoe branches.   
 

5. AHU to be suitable for internal plantroom installation and double stacked. 
 

6. AHU Manufacturer to include for:-  
� Suitably sized glass traps 
� Bolting together of inspection/ validation of units on site. 

 
7. AHU’s to be provided with the following:-  

� Casing Strength 2A 
� Thermal Bridging TB2  
� Air Leakage Class B  
� Motor Class EFF1 

 
8. Specific fan power (SFP) to be in compliance with the Building Regulations: Section 6.6. 

 
9. During the periods that AHU 04-08 requires to be switched off for general maintenance the following procedures 

shall be introduced to allow the supply ventilation system to the isolation suites to continue to operate under these 
circumstances.  

 
1. AHU 04-08 follows procedures to switch off for maintenance with the CSFD on the AHU supply outlet closing. 
2. 10 no. addressable combined smoke and fire dampers (CSFD’s) close on the AHU general ductwork to direct 

supply air to the AHU 04-08 isolation rooms only. 
3. The motorised damper situated on the maintenance/ by-pass branch opens to link AHU 04-08 with AHU 04-09 

supply ductwork. 
4. AHU 04-09 goes into ‘Maintenance Mode’ with the supply fan increasing in duty (+30% based on clean filters) 

to accommodate the additional supply duty required to serve the AHU 04-08 isolation rooms. 
5. The combination of existing constant volume dampers (CVD’s) to general areas & constant volume boxes 

(CVB’s) to isolation rooms continue to regulate air flow rates to their respective departments/areas.  
 

Wallace Whittle 

~ 
I~ 

rov• 

Page 630

A47224882



~ MANUFACTURER STATEMENT 
(Directive 2006/42/CE, Attachment II, Chapter A) 

sandometal 
® 

Meta lomecanica e Ar Condicionado, SA 

Manufacturer: SANDOMETAL - Metalomecanica e Ar Condicionado, S.A. 
Address: Estrada Nacional 10, km127,6 - 2615-133 Alverca do Ribatejo - Portugal 

Hereby declares that: 
Air Handling Unit 
Brand: SANDOMETAL 
Model: 
Serial Number: 

Complies with transposition of Directive 2006/42/EC into national law that is directly enforceable; 
Complies with the stipulation of the following EC directives: 
Electromagnetic Compatibility (EMC) Legislation, Directive 2004/108/EC 
And that: 

Were observed the following parts/paragraphs of the harmonized standards 
EN 60204-1:2005 

EN ISO 138572008 
Were used the following parts and paragraphs of the harmonized standards 

EN ISO 12100-1:2003 
EN ISO 12100-2:2003 
EN ISO 138572008 

CE 

It was excluded from the scope of this statement the electrical power connections that is not 
manufactured or supplied by Sandometal The same should be installed in accordance with the 
specifications stated in the Installation Manual 

The Technical Ftle is available for inspection at the Sandometal Head Quarters 

Date: 7!Jh November 2015 

Estrada Nacional 10, km 127,600 Tel. : 351 219937 890 

2615-133 Alverca do Ribatejo Fax 351 219 586 252 

PORTUGAL sandometal@sandometal.pt 

Director da Qualidade 

(Hugo Alves) 

SANDOM ETAL 
Metalomecanica e Ar Condicionado, SA 
M.C.R.C. Vila F. de Xira n° 3453 
Cap ita l Social: 100.000,00 Euros 
NIP( PT N° 503 558 940 

(Rui Santos) 

www.sandometal .pt 
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from

Trade name

Located at

have been assessed according the requirements of following standard

is authorised to use the EUROVENT CERTIFIED PERFORMANCE mark

in accordance with the rules specified in the Operational Manual

Certification Diploma N° : 09.11.368

Air Handling Units

SANDOMETAL Metalomecanica e Ar Condicionado, SA

Estrada Nacional 10, km 127,6

Range
eSDM

Software for calculation of performances
SAHS  1.11.0.407

SANDOMETAL

OM-5-2015

OM-5-2015

SANDOMETAL Metalomecanica e Ar Condicionado, SA

Manufacturing places
Castanheira do Ribatejo, Portugal

Valid until :

Re-checked on :

Approval date : 2009/11/18

2015/09/22

2016/03/31

Eurovent Certita Certification S.A.S. - 48/50, rue de la victoire - 75009 PARIS FRANCE
R.C.S. PARIS 513 133 637 - NAF 7120B

Eurovent Certita Certification certifies that

Claris version: Prod 5.0.2b (14/09/2015)

2615-133 Alverca do Ribatejo, Portugal

Accreditation #5-0517 Products and Services Certification
according to NF EN ISO/CEI 17065:2012 - Scope available on
www.cofrac.fr.
COFRAC is signatory of EA MLA, list of EA members is available in
http://www.european-accreditation.org/ea-members

The list of certified products is displayed at :

http://www.eurovent-certification.com

Erick MELQUIOND

President

EUROVENT 
- CERTIFIED 

PERFORMANCE 
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Transport, Installation and 
Maintenance Manual 

Sandometal
Metalomecânica e Ar Condicionado, S.A.
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Transport, Installation and Maintenance Manual for  Air Handling Units

1 – Generalities

This  manual  contains  all  information  requires  for  the  correct  transport,  installation  and 
maintenance  of  the  Air  Treatment  Units  Sandometal,  further  on  mentioned  as  AHU.  This 
manual and all information available from the suppliers of the various components, which is  
attached  and  an  integral  part  of  the  manual,  is  all  the  information  needed  so  that  the  
specialized technicians can properly develop their functions.

On the outside of each motor is attached a plate containing the machine’s characteristics. It  
only contains essential data such as serial number, AHU code, electric data and so on. Any 
additional  information  can  be  found  in  the  documents  available.  If  you  need  additional  
information or something isn’t very clear, please contact Sandometal.

All AHU as well  the line of components were manufactured according to the most rigorous 
processes of production, quality systems and quality guarantee. The project, tests, production 
and  control  is  set  considering  the  CE  standards,  and  in  particular  regulations  in  force.  All  
materials and components used in the AHU respect the same regulations. 

These are high quality AHUs. If you follow the instructions carefully and strictly, the AHU can 
provide you economic flawless service for many years.

Read the instruction closely and review them before handling the AHU. Your AHU may not  
contain some detailed characteristics in this manual. Please contact Sandometal to get specific 
information concerning your AHU. In the manual you can find references to some components  
that are not applicable to your AHU.

You should consider the following instructions to assure a correct and safe installation, use and  
maintenance of the AHU. It is strongly recommended that all warnings and cautions described 
in the manual and in the AHU are respected. The non-fulfillment of these instructions can  
nullity the guaranty.

Remark: Sandometal will not be responsible for any modification such as alterations in any 
kind of  accessory or  modifications made to make possible the functioning  of  the AHU, by  
deleting security elements provided by the original manufacturers, done by the installer, user 
or other entity or person.
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Remark: Sandometal will decline responsibility for any damage or loss of profit than can result  
from utilization or any kind of derangement. 

1.1 - Definitions

Installer – person or entity that makes the installation.

User – user is the person, entity or company that acquires or rents the AHU and that intends to 
use it for the purposes for which the AHU was designed for.

Installation technician – the physical person authorized by the installer to do the installation 
and do the first AHU start in the predetermined conditions. This person has specific formation 
and is qualified to do every installation work of the AHU in safety. This person is licensed to  
identify all riskiness resulting from the installation of the AHU.

Maintenance technicians – physical person that does the AHU maintenance; this means the 
person that keeps the AHU in good working conditions during the AHU lifetime. This person 
has specific formation and so he is qualified to realize every maintenance work necessary and 
is able to identify all risks evolving this task, and can avoid them.

Manufacturer – Sandometal SA

Supplier – any entity that provided an element integrated in the AHU

Installation – any action taken by the installer to put the AHU functioning in the provided  
conditions. The installation of the AHU should not be mistaken with the global HVAC system.

IAQ – Interior air quality

 2 - Safety Considerations

The AHU (air treatment units) are complex machinery. Considering this, the installation and 
maintenance  should  have  a  special  attention  and  the  installation  and  use  should  only  be 
performed by technicians (specialized in installation and maintenance – as described in the 
definition section) and familiar with the rules and national laws of security.

Be sure that the operators of the machine transporters have a valid driver’s license

Attention: Sandometal will not be responsible for the nonfulfilment of the security rules.  
Sandometal declines any responsibility for damages caused by the misuse of AHU.

• The  specialized  technician  should  always  wear  adequate  security  clothes  as  for 
example: gloves, glasses, helmet, etc., as it is stipulated by the decree law 374/98 (CEE 
rule 686/89 modified by the rule 93/68/CEE; 93/95/CEE and 96/58/CE) and respective 
rules.

4
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• During the installation, all work should be done in total safety, in a clean and without 

obstacle spot.

• Always have in mind the valid legislation considering the use and eliminations of the 
package and products used for cleaning and maintenance of the AHU. Also regard the 
recommendations of the manufacturer for the products in question.

• You should always count with the safety teams necessary to avoid accidents in the 
installation spot as well the functioning regarding local rules.

• It is always obligatory to put a net or perforated panel when the air discharged is free,  
in order  to  avoid  contact  with the movable parts,  and also avoiding accidents and 
damages of the AHU.

• Before connecting the AHU be sure that the various components and the entire system 
are in perfect conditions.

• Never touch or put yourself between movable parts

• Never lean on AHU or use it to climb/reach another locus.

• The accessories that are used to move the AHU should be used for this purpose only.

 They should not be used to elevate the AHU when the AHU is connected to other equipments.

• Before starting any installation operation you should carefully verify all values of the 
characteristic plates.

• Transport the AHU and/or respective units as close as possible to the final installation  
area.

• In  each  water  discharge  pipe,  put  an  adequate  siphon.  An  inadequate  siphon can  
compromise/endanger the IAQ.

• Wait  2  minutes  before  entering  the  ventilation  section,  so  that  the  fans  can  stop  
completely. 

• Before putting the fans working assure yourself that the damper flow are shut down. If  
they are open, it can originate an overcharge of the motor.

• It should not be possible to have access to the interior of the AHU without a special 
key/tool that only the technician of installation or maintenance should possess.

• All intervention should only be done when the installation is without electric current, 
and after being sure that the AHU can´t be plug in, even accidentally.

Attention: the movable units of the fans are Very Dangerous
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Attention:  while  making  the  installation  you should  not  do  any usage or  test  without  
assuring that the fan is completely motionless. You should also guarantee that there is no  
explosive atmosphere  risk during the work. 

Attention: do not start any maintenance or cleaning work without assuring that the AHU is  
plugged out.

• Maintenance  and  replacement  of  any  damaged  pieces  should  only  be  done  by 
specialized personnel, following the instructions of this manual.

• The  spare  parts  should  always  correspond  to  the  requisites  established  by  the 
manufacturer.

• When unplugging  the AHU please consider  the valid  legislation regarding  pollution 
prevention.

Attention: When putting the machine in use, the installer and user should consider and  
prevent that all other types of risk related with the HVAC system. For example: risks related  
with the introduction of strange objects or other kind of risks regarding the admission of  
toxic or inflammable gases with high temperatures.

Note:  Each AHU includes an instruction manual and the indications should be respected:  
Earth connection, electric  cable connection and wire clamp follow rule EN 60204-1, using  
cable glands with IP protection. 

Risk Factors that determine a 
dangerous situation

Solution

Mechanical:  dragging  or 
imprisonment 

Maintenance  work  done  to  the 
equipment

Placing  the  immovable 
protection  that  can  only  be 
removed with a special key

Electric: indirect contact Abnormal electric discharge Electric  connection  using  a 
electric  conductor,  to  assure 
the  continuity  of  the  circuit 
between  the  motor-fan 
system and the AHU box.

Mechanical Faulty installation of the motor Placing  shock  absorber  to 
absorb vibrations

Mechanical: crushing, cut Handling  the  AHU,  maintenance 
work of the equipment

Place outlines and edges with 
smooth  geometry  (round 
shaped)

Mechanical:dragging, 
winding

Handling  the  AHU,  maintenance 
work of the equipment

Paste a sticker indicating that 
there is  the need to put the 
protection grid on all movable 
parts  in  case  there  is  a  air 
discharge. The grid should be 
fixed with screws, with square 
openings  of  15mm  on  the 
side.
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3 - Description and main characteristics.

Air handling units – are sets manufactured from a modular-type structure in  aluminium or 
PVC and dual  panels  injected with polyurethane,  that  provides a  low noise level  and an 
excellent  thermal  insulation.  Each  module  can  contain  one  or  more  below  mentioned 
sections,  or  combinations.  This  depends  upon the purpose  of  the  AHU and their  needs  
concerning flow level, air quality, heat transfer rates, etc.

An AHU can have as main sections the following:

 Air entry section;

 Filter section;

 Humidifier section;

 Heat recovery section;

 Heat exchange section;

 Ventilation section;

 Mitigation section;

 Empty section;

 Free-cooling section;

 Mixing box.

Concerning the ventilation section, the AHU is delivered with “plug fan” fans or double- entry  
advanced and  backing  spades;  with  a  direct  coupled motor  or  with  belt  transmission  and  
strained mechanism. They cover  a wide range of  flows that can go from 650m3/h upon a  
maximum  of  77.500m3/h.  The  different  series  of  AHU  are  designed  and  manufactured 
concerning  the risk  elimination,  to  fulfill  the  integrated security  conditions  and assure  the  
maintenance of high standards of IAQ in the buildings.

When the configuration and the production process allows, Sandometal incorporates directly 
the most adequate safety devices. In case the conditions of the construction or the utilization  
do not permit the implementation of those devices in the factory, Sandometal has additional  
safety devices necessary to implement in the moment of the installation before getting into 
service. In each case Sandometal has a complete line of accessories to protect the AHU area 
that may endanger physical integrity of people.

The AHU design is focused on the IAQ. Between other solutions,  the condensate trays are  
inclined in order to allow an appropriate outflow. The tray itself is movable so that the cleaning  
can be effectively done. It also allows a space to get access to the water coils in order to get  
them properly clean.
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4 – Conformity 

The AHU with the mark CE fulfill the legal formalities below:

• motor communitarian directive 98/37/CE;

• Low voltage directive 2006/05/CE;

• Electromagnetic communitarian directive 2004/108/CE;

And the following standards:

• EN  ISO  12100-1:2003  (Ed.1)  –  Safety  on  machinery.  Engine  Motor  safety.  Basic 
concepts,  main  principles  of  conception  for  design.  Part  1:  Basic  terminology,  
methodology.

• EN  60204-1:2005  –  Motor  safety.  Safety  on  machinery  –  electric  equipment  of  
machinery. Main rules.

• NP EN 294:1996 (Ed. 1) – Motor safety. Safety on machinery. Safety distance to hinder 
that superior members do not reach dangerous areas.

• NP EN ISO 3744:1999 (Ed.1)  –  Acoustics.  Determine the levels  of  acoustics  output 
produced  from  the  noise  of  the  acoustic  pressure.  Skill  method  conditions  that 
approach a free field to a plane reflector. 

• ISO 14121 – 1:2007 – Safety of machinery- Risk assessment – Part 1: Principles

4.1 - Scope

These instructions are valid for all AHU

4.2 – Previously Confirmation

After  checking the data concerning standard technical  information,  please check requested 
protection forms.

5 – Verification before the expedition 

Before expedition all AHU go through a rigorous set of verifications listed below:

• Dimensional verifications to check if the present dimensions of the AHU corresponds to 
the dimensions described in the picture signed by the client;

• Visual inspection of the finishing;

• Verification to assure that all components are complete;

• Functional test to the electric motors and humidifier pumps;
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• Visual inspection to assure that the fan rotor is balanced;

• Tightness test to condensate trays;

• Visual inspection to assure the tightness of the flexible joints of the fans;

• Set registers to locked position;

• Set coils (only for medium and large size) for transport;

• Set  vibration  dampers  of  the  fan  (whenever  necessary  and  regarding  the  kind  of 
transport used);

• Clean the AHU inside;

• Put the identification plates;

• Put signs that indicate the unloading, the water connections, the electric connections 
and eye bolts 

Remark: a special  certificate can be issued concerning the verifications mentioned above  
upon request of the client.

6 - Transport, reception, storage and moving

Remark: Sandometal will  decline any responsibility if,  eventually, damage should oucome  
from  moving,  transport  or  storage  of  AHU.  Be  sure  that  the  operators  of  the  machine  
transporters have a valid driver’s license

6.1 – Transport

All AHU delivered are wrapped up in protective film, or in boxes or in normal or water resistent  
wooden grids, etc.

• The AHU can only be transported in their working position and no other. The shock 
absorbers  of  the motor-fan  set  just  work  when there  is  compression.  Working 
position means the position that in the fan section causes compression on the 
shock absorbers of the fan support as seen in the next picture.
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• The AHU should be protected from damage an contamination.

• The  components,  that  can’t  be  installed  in  the  AHU because  of  some  specific 
request (structural, technical or because of the transport), will be sent, specially  
protected and will be described in the guide book.

• All units are divided in structural sections and delivered dismantled. Each section 
has maximum size of 2400mm (large) x 2500mm (high) and can be transported by  
truck. 

• There  is  a  special  care  while  loading  (truck  or  container).  Every  section  that  
compose the units  are  handled and stored using  specific  separators  to  protect 
salient pieces as coil supports, grips, hinges and others

Attention: The transporter is responsible of accommodating the units in the transportation  
vehicle. For correct accommodation girdles should be used in order to avoid damages.   

Attention: do not use the hinges or water connections of the unit as binding spots in any  
circumstance.

6.2 – Reception

Before unloading the units a careful inspection should be done to see if damage has occurred  
during  the  transportation.  In  case  some  damage  is  found,  it  should  be  reported  to  the 
transporter that will make an appointment on the delivery documents.

• After receiving the unit and before unloading all the material a visual check should be 
undertaken. Assure that the unit has not suffered any damage resulting from a crash or 
collision, which could affect the good functioning of the unit, during the transportation 

• Check manually if the turbines spin freely, without imprisonment or collisions.

• Any  damage  found  should  be  reported  to  the  transporter  that  will  accept  the 
merchandise with reservation and make appointments in the delivery documents. At 
the same time a communication to Sandometal should be done.
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• You should be sure that the model received corresponds to the characteristics of the 

delivery note.

• You should verify if the data of the characteristic plate of the unit, and the registrations 
on the motor plate correspond to the electric installation, tension and frequency, etc.

• When the unit is delivered in more than one module, assure yourself that the  material 
needed for a correct installation (screws, hardware, polyurethane  sealant and others),  
is delivered whit the unit. Those materials, are shipped in adequate packaging, from 
the factory.

6.3 - Moving 

The AHU are equipped, in the standard version, with base and support feet. When requested, 
the AHU can also be equipped with a continual base support. In each situation were conceived 
special openings in order to introduce pipes for elevation with cables.

When  moving  the  AHU  you  should  always  consider  the  adequate  means  concerning  the 
weights  involved,  as  established  by  the  decree  law  330/93  (rule  90/269/CEE),  decree  law 
50/2005 rule 2001/45/CE) and afterwords amendments.

Remark: Set the cables as shown in the picture below. Put adequate length dividers to avoid 
that the cables damage the box when they are tied up. The distribution of weight should be 
equal. Be certain that the transporters have a valid driver’s license.

• Low down the merchandise carefully avoiding sudden movements or worse. Possible 
chocks can affect the fans equilibrium.  

• Pay attention to the corners and edges than can damage the machinery.

• Void uncontrolled rotations.

• Pay special attention while moving the load in order not to damage prominent pieces, 
as water entry/exit, handles, hinges, and others.
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When the support feet are installed, the AHU can be handled using a lift-truck, if the forks of  
the lift-truck have enough length.

Attention: 

• Spread the forks as much as possible to balance the load.

• Dip the ends of the forks to avoid damaging the interior panels.

6.4 – Storage

If eventually the unit needs to be storage for a long period of time, before the installation, be 
sure that the local is sheltered from inclemency, clean and dry, protected from dust, solar light  
and contamination, far away from heat and vibration sources.

Remark:  Sandometal  will  not  assume  any  responsibility  if  the  AHU  suffer  any  damage  
resulting from incorrect unloading or inadequate protection against the forces of nature.

7 – AHU Identification

The AHU have an identification plate that contains the following information:

• Manufacturer

• Manufacturer address

• Model

• Client reference

• Pre-filter

• High level efficiency filter

• Absolute filter

• Number of rpm of the fan

• Air flow

• Available static pressure

• Cooling power

• Heating power

• Motor power

• Number of phase-frequency tension

• Serial number
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• Fabrication year

Remark: to assure a quick response in case you need information, please tell us the serial  
number of your AHU, when you contact Sandometal.

8- Installation and Commissioning

8.1 – Safety

Never start the installation of the AHU without reading and understanding chapter 2 – 
Safety Considerations.

8.2 - Selection of the installation location

Attention: when installing the AHU be sure that the location is easily accessible in order  
to do maintenance work.

• Assure yourself that the chosen location allows a simple unloading of the motor 
and accessories. This means that there should be any obstacles that hinder the  
movement of the material needed to install.

• Be sure that the support surface can support the weight of the AHU and will not  
cause vibrations.

• Be sure that the surface is perfectly horizontal in order to allow the correct linkage 
of the various sections of the AHU, if necessary.

• Be sure that the AHU is perfectly leveled, using, if necessary the tabs under the 
supports, assuring that the doors open completely and the compartments remain 
dry.

• Never place the AHU in rooms that have the chance to introduce strange objects or 
in which exist inflammable gases or acids, aggressive or corrosive substances that 
can irremediably the various components of the AHU.

• In case the AHU is suspended from the ceiling, all section that compose the AHU 
should  be  suspended  from  the  ceiling  to  because  of  the  weights.  Pay  special 
attention to the alignment between sections.   

• Before putting the fan in function verify the involving area. The pieces that are  
loose or can be loose, may be dragged in the air flow and cause serious damage.

The  set  motor-fan  and  the  movable  pieces  of  the  AHU  have  their  own  vibration  shock 
absorbers, and are dynamically isolated from the structure. 

13

Page 645

A47224882



Transport, Installation and Maintenance Manual for  Air Handling Units
8.3 – Union of the section

To assure a total isolation when the AHU is completely assembled, a sliding union made of 
plate or a union made by coupling various pieces of aluminum, can also be used as a guide to 
connect the different sections.

In the picture above show the two coupling processes of the AHU modules:

Sealant application

Aluminum pieces coupling

Slinding union

Tightening the screws of  the 
Aluminum coupling pieces

Tightening  the  screws in  the 
openings 

 To assemble the AHU modules look at above images the follow the procedure:

• Be sure that the support surface is leveled

• Apply polyurethane sealant in all perimeter of the union

• Join all the sections using the sliding union

• Tight the screws in the openings. The screws should be tighten from the inside of the 
AHU, using the inspection doors to grant access or removing the lateral panels next to 
the union, according to dimensions or configurations of the AHU
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8.4 - Ground connection/surface support

The AHU have motors that need to be installed in horizontal surface. This allows the set motor-
fan  to  stay  in  a  horizontal  position  upon  the  dampers,  assuring  that  the  tension  is  pure  
pressure.

• Pay special attention to the fan while installation, in order to avoid mechanical damage.

• The fixed openings of the AHU (arrangement as well as measures) are standardized and 
calculated in order to allow the safety and stability needed. That’s why the AHU should  
always be fixed using adequate screws and washers, using all openings available.

To assure a good installation you should consider the following:

• The spacing measures should be adequate in order to avoid interferences between 
the AHU and the surrounding space. The door that allows to visit the inside of the  
AHU should always be accessible, in order to allow maintenance operations.

• The  measures  between openings  for  fixation  should  be  the  same as  the  ones 
present in the AHU

• Use adequate tools in a convenient way so that no kind of tension should be made 
on the components structure.

8.5 – Pipe connections

Remark: The AHU cannot function if the fan exits are not in pipe connections or if they are  
not protected with a safety net, as the standards recommend. 

• The pipe connection should only be done by specialized personnel.

• The pipes should have dimension according to the capacities of the system and the  
characteristics  of  the fan.  A incorrect  calculation of  the dimension of  the pipe can  
result in a loss of reduced charge and increase the potency absorbed by the motor and 
this leads to an increase of velocity of the motor. This leads the motor to a collapse or  
lead to an activation of the safety system

• To avoid the formation of condensation and to reduce the level of noise, the pipes  
should be isolated and have a mechanic lining.

• The continuity between the pipe and the AHU should be done by an earth cable.

Remark: high velocity flow can make noise.

8.6 – Water connections

The  incorrect  installation  and  incorrect  water  connections  can  compromise  the  right 
functioning  of  the  entire  system  or  worse,  cause  irreversible  damage  to  the  AHU.  These 
operations should be done by the installation technician.
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8.6.1 - Water connection to the coils 

   

• The AHU are equipped with coils with male thread.

• The installation and the pipe connection are operations that can compromise the 
good functioning of the unit or worse, cause irreversible damage to the AHU.

Attention: the entry and exit of the water should be installed in order to allow the exchange  
between counter-current heat and between air and liquid (that flows in the interior of the  
battery, which can be water or a mixture from water and anti-coagulant), with entry in the  
base and exit on top. For this reason there is always needed approval from the structured  
pictures that put in evidence the connection sides.

The AHU have also special plates that indicate the water entry and exit.

• The steam coils have the entry on top and the exit of the condense liquid in the base. 
The coils are always delivered with counter-current flow.

• The direct expansion coils have welded connections.

• The connection should be tight carefully to avoid damage.

• The path to the pipes should be conceived in order that there is no obstruction when  
the coils or the filter of the AHU is withdrawn, and to assure access to the inspection  
doors.

• Support the pipes adequately outside the AHU in order to avoid weight on the coils.

• The isolation should be leaned on the panel to avoid burns/condensation risks.

• Install  On-Off valves to isolate the coil  from the remaining circuit, in case of special 
maintenance.
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• If  the  installation  is  made  in  a  particularly  cold  location  and  there  is  no  plan  for 

installing  an  anti-freezing  device  or  the  addition  of  an  anti-coagulant,  empty  the 
system if it will be inactive for long periods of time.

• Withdraw, when planned, the lock nuts for transportation in order to replace the slack,  
and so ensure the expansion of the pipes.

Attention: Always use two pipe-wrenches when tightening the coil  pipes,  to avoid strain  
(twisting/pressure) and that could damage the pipes inside the AHU.

8.6.2 - Water connections to the humidifier

Proceed as the manual of the humidifier manufacturer describes.

8.6.3 - Sewage connections

Connect the discharge of each condensation tray to the sewer directly or using pipes.

• Install  an  adequate  siphon  in  each  discharge  pipe  to  avoid  that  air  enters  in  the 
depression system and stops the correct drainage of water. An inadequate siphon also 
avoids infiltration of bad odours (ex. Trap with ball backstop).

• The dimension and construction of the siphon should obey the following formula: H≥P: 
P corresponds to the static pressure of the fan in mmHg, equals the millimeters of 
water column.

• You  should  pay  attention  to  the  measures  of  the  sum  of  the  measures  A  and  B  
represented in the image. The ideal is that this value is superior to the one of C to  
avoid lowering the surface of the AHU or altering the base of  support  of  the AHU 
(quota A) because of the dimensions of the siphon.

• The siphon should be installed with a cover for the lower extraction point of the air,  
and should permit a easy dismantling and complete cleaning.

17

Nfvel de agua no 
tabuleiro de condensados\ 

Page 649

A47224882



Transport, Installation and Maintenance Manual for  Air Handling Units
• The path through the condensation drainage should always be inclined to the exterior.

• Assure  yourself  if  the  drainage  pipe  of  the  condensation  does  not  force  the  AHU 
discharge.

Attention: an inadequate siphon originates odors that will be harmful to the IAQ.  

8.7 – Electric connections

Attention:  all  electric  connections  should  respect  the  provision  of  the  directives  of  low  
tension  and  the  directive  electromagnetic  compatibility,  as  well  as  other  local  rules  
considered relevant.

Attention: before starting any operation please be certain that the main power source is shut  
down.

The AHU are powered by electricity, so they necessarily need to be connected to an electrical  
board.  This  board  should  have  the  potency  feed  adequate  to  the  AHU  requisites  (see  
characteristic plate from the machine).

• The electric connection should be done by specialized personnel.

• The electric board should have components that allow the command of the machine 
(start and stop).

• Verify if the tension and frequency shown in the plate of the AHU correspond to the 
power feed.

• All  commands  should  be  identified  with  subtitles  in  order  to  avoid  confusion  or 
misunderstandings by using Portuguese language or the standard symbology used.

• The electric board should have a general electric cut device with blocking possibility, in  
order to assure all safety conditions while during the maintenance and functioning in 
normal conditions.

• The power line of the fan motor should have a magneto-thermal protection system or 
similar to eliminate any overload charge, power interruption or voltage drop. The same 
system should not allow a sudden start of the motor.

• All  commands should have an ergonomic position and should not be in dangerous 
locations. They shouldn’t allow a sudden start of the machine.

• Connect the AHU and all components with an electric cable adequate to the installed  
voltage and respecting the regulations in force.

• The section of cables should grant that the drop of voltage while starting, between the 
source and the machine, should always be 3% inferior to the nominal value.

• Never use adapters, multiple plugs and/or extensions in the main feed voltage of the 
AHU.
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• The electric continuity between the AHU and the soil should be done by an earth cable.

• In case the motors are connected to a frequency converter, please see the instructions 
manual of the converter along with this information.

8.7.1 - Motor connections in the ventilation section

Attention:  the  electricity  work  should  be  done  by  an  installation  technician.  Before  
connecting the motors read the furnished manual.

Attention: The electric feed should be off, while doing the motor connections. After the  
motor is  connected, and being sure that the electric  feed is  off,  assure yourself  that  the  
terminals and the earth connection are properly done. 

Wiring  diagram for single-phase  directly 
coupled motor 

Wiring  diagram for single-phase coupled 
belt motor 

               

Wiring diagram for three-phase motor. Star and triangle connection for one-velocity motors
Pole number 2,4,6,8
Rotation velocity at 50HZ: 3000rpm, 1500rpm, 1000rpm, 750rpm

19

T1 T2 T3 

U1 V1 W1 

U2 V2 W2 

T4 TS T6 

Principal 

Regula<;ao de Velocidade 

y 

Linha 
230V 

Liga9ao Estrela 

Z1 

L1 

T1 T2 T3 

U1 V1 W1 

U2 V2 W2 

T4 T5 T6 

C C Z1 C C 

U1 U1 

N L1 N 

l1 L2 ll 

Liga9ao Triangulo 

Page 651

A47224882



Transport, Installation and Maintenance Manual for  Air Handling Units
Wiring diagram for three-phase motor. Connection for two velocity motors, two separate 
windings.
Pole number 2/6, 2/8, 4/6, 6/8
Rotation velocity at 50Hz: 3000/1000rpm, 3000/750 rpm, 1500/1000rpm, 1000/750rpm

Wiring diagram for  three-phase motor.  Connection DAHLANDAR for  two velocity  motors, 
square binary.
Pole numbers 2/4, 4/8
Sync speed at 50Hz 3000/1500rpm, 1500/750rpm

To connect the motor, pay attention to the schemes above and proceed as follows:

• Disassemble the cover of the wire-clamp box and prepare the disposition of the same 
in  order  to  do  a  correct  connection.  To  do  the  connection  you  should  follow  the  
schemes above.

• You will also find a connection scheme  inside the wire-clamp box or on the manual 
send bay the motor manufacturer.

• After connecting the fan motors,  verify  carefully  if  the connections of  the terminal  
block are adequate for the voltage of the source feed.
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8.7.2 - Electric testing

Attention: The electricity work should be done by an installation technician.

The  AHU  are  electric  tested  by  Sandometal,  according  to  the  rule  EN  60204-1:2005: 
isolation resistance and dielectric rigidity. After the installation is complete, the installer should 
do a test to the continuity protection circuit, in order to assure the conformity with the rule  
mentioned above.

8.8 - Verifications before start

While installing the AHU do not use tools of abrasive cut to assure the indoor air quality. The 
interior if the AHU should be cleaned and vacuumed before the first start.

8.8.1 - Mechanical verifications

• Be certain that the machine is correctly fixed to the soil/surface support.

• Assure yourself that the protection of the movable parts is in the right place.

• Be sure that the danger signs are in the right place.

• Be certain that the characteristic plate is in adequate conditions.

• After the installation of the AHU be sure that the turbines can twist freely and 
without any obstacle.

• Be sure that there are no strange objects inside the AHU either upstream or 
downstream.

• Be  sure  that  the  sewage  connections  are  well  executed,  and  can  assure  a 
correct drainage of the condensed.

• Be certain that the dampers mechanism functions properly.

• Be sure that the pre-filters are correctly installed.

• Assure yourself that the connections to the conducts are properly executed.

• Be certain that the fan spins in the right direction, which is indicated by an 
arrow on the volute or on a special label.

• In case the AHU uses a fan with belt drive you should follow the indications of 
point 10.4.4 – fan section (pulleys and tightening of the belts).

Attention: the movable components of the AHU are VERY DANGEROUS elements.

8.8.2 – Electric verifications

Attention: The electricity work should be done by an installation technician.
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• Be sure that the electric cable is the right one.

• Be certain that the electric feed cable has no interference or possibility of collision 
with the spinning components of the fan and the movable couplings.

• Assure yourself that the electric connection to the voltage board is correct.

• Be sure that the electric components are connected and with the right voltage, 
such as the safety micro-switchers on the door, lights, humidifier pumps, etc. the  
fan can only function with the right voltage indicated on the characteristic plate of 
the  motor.  Verify  if  the  technical  characteristics  of  the  plate  are  the  same  of 
electric feed net, V voltage, Hz frequency. Maximum variations in voltage: ±3%, in 
frequency: ±1%.

• Be sure that the structure of the AHU is connected to the earth.

• Be certain that the electric system is correctly protected according to the rules in 
force. 

8.9 - Instructions before starting the AHU for the first time

Attention: before starting the fans close the flow registers.

Attention: the first start is done without filters.

8.9.1 –First start 

Attention: The electricity work should be done by an installation technician.

Attention: before starting the fans close the flow registers.

• Be sure that the motor connections were done in conformity with the point 8.7.1 -  
motor connections in the ventilation section.

• Connect to electricity and start the fan.

• Be certain that the fan spins in the right direction (which is indicated by an arrow on 
the volute or on a special  label).  If  the direction of the spin isn’t right,  you should  
switch one or more phases in order to correct the direction of the spin.

• Always complete gradually  the initiation period.  Start  with the registers closed and 
open  them  gradually  after  some  minutes  (the  necessary  time  for  the  change 
star/triangle) until the conditions of the project are achieved.

• Verify  if  the  siphons,  which  should  be  installed in  every  discharge,  can  empty  the 
condensate trays.

• Test  the  correct  functioning  of  all  stopping  emergency  devices.  Test  the  correct  
functioning of the safety/protection devices.
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• Be sure that the motor consumption (intensity A) is adequate and equivalent to the 

nominal intensity of the motor,  which characteristics are on the plate stuck on the  
motor box.

Attention:  Test the correct functioning of all stopping emergency devices. 

Remark: it is convenient to make a check of the consumption after the first hour, and  
inspect  also  the  fixation  and  tightening  of  the  screws.  Also  check  the  tension  and  
alignment of the transmission belt, if that should be the case, as it is described in the  
MAINTENANCE chapter.

Remark: After the first start a cleaning should be done to the interior of the AHU. Avoid  
the use of abrasive and aggressive substances on the surface. 

8.10 – Filters

Attention: the filters are placed after the first start and a complete cleaning.

• To reduce the undesired waste of the non-reutilized filters, those will be delivered 
packaged and should be installed on the AHU by the installer. After the first start 
you should install the filters carefully, taking into consideration the application and 
condition of the joints, to avoid a bypass to the filter.

9 – Putting into operation

The AHU should have a diary where the first entrance should be the date which the AHU  
started  to  function.  This  diary  should  be  kept  in  good  conditions  by  the  installation 
technician. The technician should write down the date of every intervention, the cause of 
the intervention, a list of the procedures, the dates of the inspections done, the regular  
maintenance services and any other record considered relevant for the good functioning of 
the AHU and the maintenance of the IAQ of the local that the AHU serves.

This will create the history of the AHU that will be very important in the future. Attached to 
this diary should be a copy of this manual, a description of the AHU function in the HVAC 
system, a scheme of the HVAC system where the AHU is inserted and it can also be useful  
to have a copy if the existing pipeline networks of the AHU.

• The panels/doors should always be in the right place while the AHU is functioning  
with the condition that the doors are always fixed/closed with the means supplied 
originally or exact the same installed in the same way as the original ones.

Attention: the expression fixed/closed meant above makes reference to a blocking situation  
to any strange personnel that could have access to the AHU. So there will be no possibility for  
someone to have access to the interior, unless they have a special tool/key, which shouldn’t  
be easily accessible to anyone.

If a failure of the equipment occurs or there is the suspicion of a failure, the AHU should be 
stopped immediately until a maintenance technician can check the failure or do the repair. 
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10 – Maintenance

Attention: all maintenance work should only be done when the AHU is plugged off. Verify if  
the AHU can’t be connected to the electricity, even by accident.

The user must assure that all maintenance services are done. The maintenance work should 
only  be  done  by  the  maintenance  technician.  Please  consult  all  the  suppliers  documents 
annexed to this manual, for specific maintenance works of the different components of the 
AHU.

• Consult the machine diary and this manual before doing any maintenance work.

• Write down all necessary and relevant information, all procedures done and the 
dates in which the maintenance and inspection work occurred.

• Always wear gloves to protect the hands while doing the maintenance work.

• Always use adequate tools to do the maintenance work.

• In case the panels need to be removed, the electric feed source has to be isolated 
from the AHU.

• In case it is very windy please pay attention when removing the panels/doors of 
the AHU

The number of times and the frequency of an adequate maintenance work depend principally  
from the quality of the liquids treated: air and water.

The air can be particularly harmful for the AHU if it contains significant amounts of pollutants 
or aggressive substances, as for example:

• Industrial discharges;

• Salinity;

• Chemical gases;

• Heavy dust.

Those substances when entering in contact whit the interior and exterior of the AHU, through 
the  air  flow  or  direct  exposure,  can  in  time  and  when  there  is  insufficient  and  irregular 
maintenance cause structural and functional deterioration of the AHU.

10.1 – Location reserve  

For each maintenance work should be reserved an area located exactly in front of the access 
doors of the machine as shown in the image below:
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10.2 – “LOCK-OUT TAG-OUT” procedure

Attention:  the  maintenance  technician  should  be  the  only  authorized  person  to  do  the  
maintenance work and also the one to do the “LOCK-OUT TAG-OUT” procedure.

Any maintenance work always isolate the AHU from any electric feed source and remind that 
the machine is in maintenance:

10.2.1 –Lock procedure

• Notify all persons affected by the lock system.

• Find all electric feed sources of the machine.

• Disconnect  the  machine  locking  (LOCK)  all  electric  feed  devices,  using  the 
energetic isolation system.

• Leave a note (TAG) near the lock, saying that the machine is in maintenance.

• Free the AHU from any accumulated energy.

• Commute all machine control devices between on and off to be sure that the 
machine does not work.

• After verifying, leave all devices in the off position.

Attention: only the authorized person can do the locking and put the tag and it is only this  
person that can undo it. If it is you that did the locking and put the tag, only you can take  
them away. If this person isn’t available to undo the locking and take the tag from its place,  
only the direct supervisor can do it, and the supervisor has to apply his own locking.
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Attention: wait 2 minutes before entering in the ventilation section, in order to allow the  
ventilation circuit to stop completely. Always take into account that the fans, even when they  
are electrically stopped, can spin and cause serious damage.

10.2.2 – Unlock procedures 

• Verify if all tools, pieces, etc. where removed from the machine after maintenance.

• Put all safety protections back in place.

• Be sure that there are no persons near the machine.

• Remove all locking devices.

• Connect the energy feed to restore the machine potency.

• Verify all operating modes of the machine, testing all functions dependent from the 
electric energy.

10.3 – Cleaning 

Attention: All cleaning procedures should be done with adequate individual equipment such  
as waterproof apron, long barrel gloves and glasses.

The cleaning should be done using a wet rag with a non-aggressive detergent for stainless 
steel, galvanized steel, PVC or the environment. A common dishwasher detergent is adequate.

10.4 – Specific procedures

The AHU diary should be filled.

Next  you  will  find a  list  of  the  inspection  services  and maintenance to be done,  and  the  
frequency  of  the  same  services.  The  frequency  of  the  services  depends  on  the  kind  of  
installation you have and should be evaluated by the maintenance technician. The services 
should also be adequate to kind of effective use and installation area. The verifications done 
before the AHU is put in functioning should be the ones you should do after a long period of  
inactivity. 

10.4.1 – Circulation registers  

Component to be inspected and procedure Frequency
The registers of extruded aluminum with PVC gears, if they 
don´t have pieces susceptible to rust, do not need a special 
maintenance, only a simple normal cleaning.

Yearly

The outside registers need a more frequent maintenance. Quarterly
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10.4.2 Filters sections

Attention:  Before  doing  the  maintenance  of  the  filters  section,  close  all  registers  of  the  
machine in order to avoid contaminating the nearby areas.

The  AHU  should  never  function  without  filters.  The  good  maintenance  of  this  section  is  
essential to assure the IAQ. It deserves a special attention because it is a critical section.

The loss of load of the filters increases proportionally as the filters become dirty according to 
the dust concentration or the air pollutants.

There are filters than can be washed; but there are others such as the filters with filter blankets  
that can only be shaken, vacuumed or blown. Each of these operations does not give the filter 
the filter capacity that it had at the beginning. After some time the filter has to be substituted.  
The right time to do the operations described above can be simplified if the AHU is installed 
with a pressure switch.  If there are no alarms indicating the state of clogging, the frequency of 
substitution or  vacuuming of  the filters is  described in the following paragraphs.  It  can be  
monthly or fortnightly if the air is especially dirty. It can be adapted to the local characteristics.

Have special attention when you reinstall the filters in order to avoid a bypass to the filters.

Component to be inspected and procedure Medium-
frequency

Final  loss of 
charge 

recommended 
(Pa)

Pre-pleated synthetic reusable filters (G3/G4):

The cleaning should be realized:
• Shake the filters;
• With compressed air or vacuum.

The  substitution  should  be  decided  by  the  maintenance 
technician. But, if the filter remains blackish after cleaning 
and  the  filter  blanket  is  not  transparent  when  put  in 
counter-light, the substitution should be done. 

Monthly 150 Pa

Pre-pleated metallic filters (G2)

The cleaning should be realized:
• Washing with hot water and detergent (degreasing 

products) and then immerse in mineral oil.
Monthly 150 Pa

Flexible and rigid bag filters (F5-F9)

These filters can not be reused, they have to be replaced.
The joints should be carefully verified if the assure yourself 
that they are sealed. They should be replaced if necessary. 
The clamping springs should avoid bypasses.

When you withdraw the dirty bags, close the suction side in 
order  to avoid  spreading the dust  inside.  In this  case the 
normal installation of the filter allows removing the bag on 
the suction side, except in cases where the configuration or 
dimensions of the AHU won’t allow it.

According to 
the limit loss 

of charge

F5-F7
250Pa

F8-F9
350Pa
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Absolute Filters (H10 – H14)
See bag filters. Withdraw only from the suction side.

According to 
the limit loss 

of charge
400Pa

Activated carbon cartridges filters

The efficiency  of  the carbon can’t  be  easily  defined.  This 
efficiency  is  measured  according  to  the  carbon 
concentration, the kind of pollutant as well the quantity of 
carbon used.  So  the duration of  the filter  can’t  be  easily 
measured. The carbon should be replaced according to the 
maintenance  technician’s  opinion,  based  on  the  hours  of 
functioning and any calculations done in the conception of 
the system.

When the 
filter is unable 

to capture 
odors

The loss of 
charge is 
constant

10.4.3 – Humidifier sections

Attention: the collect condensate trays of the AHU that have pulverization humidifiers (air  
washers)  are areas where Legionella can be developed. This is  a reason why the flow of  
condensates should be effective and a regular cleaning should be done.

Component to be inspected and procedure Medium-
frequency

Humidification with evaporation panel  and recirculation pump

Read the suppliers manual on the humidification system
See suppliers 
information

Humidification in the humidifier nucleus in open circuit

Read the suppliers manual on the humidification system
See suppliers 
information

Steam humidification with immersed electrode

Read the suppliers manual on the humidification system
See suppliers 
information

Humidification with water and compressed air

Read the suppliers manual on the humidification system
See suppliers 
information

Condensation Trays

Attention: the collect condensate trays of the AHU that have pulverization  
humidifiers (air washers) are areas where Legionella can be developed. This  
is a reason why the flow of condensates should be effective and a regular  
cleaning should be done.

The condensate trays should be cleaned periodically to remove any deposits 
or  dirt.  The  trays  are  usually  installed  under  the  cooling  coil,  the  heat 
exchangers and in the humidification sections. The accumulation of dirt can 
be corrosive to the tray steel and can also clog the flow. Wash with a water jet 
and dry the tray with a cloth. To empty the tray in the humidification section 
with a pump, loosen the flow pipe. 

Monthly
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10.4.4 – Ventilation sections

Attention: before doing any operation on the motor-fan set, check if the feed source is shut  
down. Wait  2  minutes  before  entering  in  the  ventilation  section,  in  order  to  allow  the  
ventilation circuit to stop completely.

Attention: the spinning components of the fans are very dangerous.

Attention: a degraded belt in use can contaminated the air, degrading the IAQ.

Component to be inspected and procedure Medium-
frequency

Plug-fan fan
To  do  the  maintenance  to  this  fan,  please  see  the  indications  on  the 
instructions manual of the manufacturer.

Centrifugal fans
The fans, because of their functional design and robust conception, have a 
reduced maintenance for their correct use.
The turbines are balanced with precision level G=6,3, according to the rule  
ISO 1940/1 and the residual imbalance is between the admissible tolerances.
The metallic components are protected against oxidation because they have 
galvanized finishing. As it is a spinning machine, there are external agents that 
need you to have minimum necessary precautions of maintenance in order to 
get efficiency in a continuous way.

With the fan off, check if the fan rotor is centered on the axis, if the blades do  
not touch the volute and if the blades are tightened and do not vibrate. To 
avoid  these situations  the coils  should  be cleaned three in  three months,  
because  the  dust  and  the  waste  deposited  on  the  blades,  diminish  the 
efficiency and cause a progressive imbalance that affects the functioning of 
the set.

The  phenomenon  described  above  can  take  place  in  time,  because,  for 
example, of the metal waste in the pipes or because of the natural looseness 
of the setscrews.  Verifications can be done by spinning the rotor manually.

The ball bearings used on the smaller standard fans are radial self-aligning ball 
bearings,  with  seals  and  lubricant  for  all  lifecycle  and  so  does  not  need 
maintenance.  Theoretically,  in  normal  functioning  conditions  they  have  a 
20.000 hours lifecycle.

Check if  the motor-fan set  is  correctly  installed with the vibration damper 
supports and check if the supports are in proper, efficient conditions.

High  vibrations  are  a  danger  symptom.  The  best  way  for  defining  if  the 
variations found in the smoothness functioning is to measure the mechanical 
vibrations in the bearings and in the activation motors, with accelerometers. 
The safest way to define those vibrations is to compare medium values for 
periods of time. In case the values vary in an evident way, possible causes 

Monthly

29

Page 661

A47224882



Transport, Installation and Maintenance Manual for  Air Handling Units
should be investigated. The causes can be: dirt in the turbine or one or more 
blades  are  broken  or  damaged.  If  it  is  dirt,  you  should  clean  them  and 
rebalance. If the blades are broken or damaged, please contact or technical  
services.

Attention: The fans with a lubrication system have an informative tag where  
is written what kind of lubricant is to be used on startup. The same lubricant  
is recommended for the maintenance lubrications.

Component to be inspected and procedure Medium-
frequency

Bearings

Ball – bearings are spheres used in standard fans and lubricated for the entire 
lifecycle, even though it is advised to switch them after their completed 20 
000 hours of effective functioning. The ball-bearings are easily recognizable 
because they don’t have grease nipples.

Attention: when switching the ball-bearings adequate tools in order not to  
damage the axis or the seals of the bearings.

 To avoid damage and premature stops, the bearings should be inspected with 
regularity.  Avoid  entering  strange  objects,  dirt  and  humidity.  Pay  special 
attention to noises or increase of temperature. Usually those are alert signs.

The ball-bearings with lubricated junctions are factory lubricated and don´t 
need to be additionally lubricated before start.

The  table  below  shows  the  lubrication  breaks,  based  on  the  functioning 
conditions:

Temperature Local functioning conditions
Clean Dusty Dusty and with 

humidity
To 50° C Do not lubricate 12 months 4 months
To 70°C 12months 4 months 1 month

To 100° C 6 months 2 months 15 days
To 120° C 2 months 15 days 5 days
To 150° C 15 days 5 days 2 days
To 180° C 7 days 2 days 1 day
To200° C 3 days 1 day 1 day

The  lubricants  with  adequate  characteristics  include:  Alvania  R2  –  Shell, 
Mobilix 2 – Mobil, Beacon 2 – It. Add lubricant until it appears on the outside  
of the seal.

IMPORTANT:  AFTER  A  LONG  PERIOD  FUNCTIONING,  THE  LUBRICANT 

Monthly
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SHOULD BE COMPLETELY REPLACED, ADDING NEW LUBRICANT UNTIL THE 
OLD ONE, LOOKING DARKISH AND LIQUEFIED, COMES OUT.

Pulleys

For the AHUs that, in the fan section, use belt drives, is recommended to tune 
the alignment of the pulleys and verify the state of the cotter-spin, shaft and 
key way. The misalignment of the pulleys reduces significantly the lifecycle of 
the belts.  The main causes of misalignment are those shown in the image 
below:

• Misplaced pulleys the shafts.

• The shaft, driving and driven.

• Not leveled shafts.

To  inspection  the  alignment  a  ruler  is  necessary.  Align  the  ruler  with  the 
outside of both pulleys as shown in the image above. The misalignment exists 
when the back of the ruler isn’t completely leant to the back of the pulleys.
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Component to be inspected and procedure Medium-

frequency

V-belts 

ATTENTION:  a damaged belt in use can contaminate the air and degrades  
the IAQ.

Verify the conservation state of the belt. Replace or tune as described in the 
following  paragraphs.  In  case  there  are  more than one  belt  in  use  in  the 
motor-fan connection, replace the entire set as soon as one is damaged.

The low tension is the more adequate. It won’t let the belt slide when in is 
functioning in all capacity.

An excessive tension increases the load on the supporters (it can damage the  
supporters);  a  low  tension  allows  the  belt  to  slide  and  wear  out  the 
surrounding elements.

When  necessary  switch  the  belts  by  lots  (very  identical  manufacturing 
characteristics). You can switch belts isolated. The placing should not be done 
in an isolated way or forced in order to avoid damages on the belts.

To assure the correct functioning of the belt and consequently of the turbine,  
the belts must be tuned. The belt can be tune through a parallel movement of  
the support plate of the motor on the rails. You should always consider the 
alignment of the v-belt pulleys (see previous point). The right tension of the 
belt is calculated based on the distance and the deflection force, with a help 
of a dynamometer.

Material needed for tension adjustments of the belt:

• A ruler which size is superior than the distance between the pulleys 
axis;

• A 200mm ruler;

• An adequate dynamometer.

Monthly
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To verify the tension of the belts do as follows (see the image above):

• Measure the T distance between the centers of the two pulleys.

• Apply the F force on the center of each belt to assure a “V” equal to 
1,5mm for 100mm from T (distance between axes). Measure the F 
force and verify if  it  is among the limits allowed, as shown in the 
table above.

• Calculate the sag in millimeters  according to the following formula, 
knowing that for each 100mm of distance between axes the sag is 
1,5mm (T-distance between axes in millimeters)

F=1,5×(T/100)mm

• Measure in the middle of “T” free measure, perpendicular, the force 
necessary to deflect the belt a dimension “f” from 1,5mm for each 
100mm of “T”.

• Next compare the result to the dynamometer value (F) with F’ and F” 
of the following table:
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Belt type External 

diameter of 
the minor 

pulley (mm)

RPM of the 
minor pulley

Minimal F’ 
force 

(Newton)

Maximal F” 
force 

(Newton)

SPZ
50 to 90 1200 to 5000 10 15

100 to 150 900 to 1800 20 30
155 to 180 600 to 1200 25 35

SPA
90 to 145 900 to 1800 25 35

150 to 195 600 to 1200 30 45
200 to 250 400 to 900 35 50

SPB
170 to 235 900 to 1800 35 45
250 to 320 600 to 1500 40 60
330 to 400 400 to 900 45 65

SPC
250 to 320 900 to 1800 70 100
330 to 400 600 to 1200 80 115
440 to 520 400 to 900 90 130

• The value measured by F should be between F’ and F”. If F<F’ it is
necessary to increase the tension in the belt. If F>F” it is necessary to
diminish the tension in the belt, because the belt is too tight.

• The belts lose tension as time goes by, especially during the first hours
of functioning, because of the elasticity of the rubber. So the tension
of  the  belts  needs  to  be  controlled  and  regularly  corrected  when
needed.  Before  starting  the  functioning  for  the  first  time  it  is
necessary  to  tune  the  tension  of  the  belts  for  a  value  1,3  times
superior to “f” shown in the tables. The tension of the belts should be
checked regularly and always after the first eight hours of functioning.
The correction of the tension assures a long lifetime of the belt and
also eliminates annoying noises.

• For afterwards packaging the belt should be adjusted according to the
values indicated on the table above and with regularity depending on
the conditions of functioning.

Remark: high tension reduces the belt’s  lifecycle, can cause deformations  
on the fan and motor shafts as well as cause overcharge or deteriorate the  
bearings

• While verifying the tightening of the belts, check also if the bearings
of the fan do not expel liquefied mass: this situation, along with the
high temperature of the bearings (>60°C), detectable by touch, is a
defect symptom.

• Periodically  verify  the  tightening  of  the  belts  and  adjust  them  if
necessary.
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• The belts should be replaced in case of excessive wear, reduction of 

size or rupture.

Component to be inspected and procedure Medium-
frequency

motor

The motors used o the AHUs were studied in order to have a long lifecycle, if  
functioning in normal conditions.
The  motor  should  be  kept  clean.  The  deposition  of  the  dust  between  the 
cooling fins is the cause of heating and causes motor breakdowns. You should 
clean the motor in order to avoid faults.

Quarterly

It  is advisable to check the connections of the wire clamp box to verify the 
correct tightening of nuts and bolts and the condition connection cables. Annually

10.4.5 - Heat recovery sections

Component to be inspected and procedure Medium-
frequency

Recovery plates

See the manual of the recovery plate’s supplier.

See 
suppliers 

information

Rotary recovery 

See the manual of the rotary recovery supplier.

See 
suppliers 

information

10.4.6 – Diverse verifications

Verify the conditions of the electric cables. Tight all the screws again.
Verify if the vibration dampers supporters, the panels and the inspection doors 
do not have leaks.
Verify if there are water leaks in the deposits and secondary distribution
Check all screwed connections, nuts, phalanges and water connections that can 
become loosen because of the vibrations. 

Quarterly
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10.5 – Final considerations

• The verifications done before the first start of the AHU should be repeated after long 
periods  of  inactivity.  When  assembling  the  fan  again  follow  all  procedures  and 
instructions that are in the Installation and Commissioning chapter.

11 – Solving problems

Anomaly Possible causes Checking Possible solution

Incorrect energy used 
by the motor

Excessive flow Flow,  static  pressure 
and fan velocity

Diminish  the  velocity 
of  the  fan,  increase 
loss  of  charge  and 
close the registers

Excessive air flow

Loss of charge in the 
net of low conducts 

Flow,  static  pressure 
and fan velocity

Diminish  the  velocity 
of the fan.

Inspection  doors 
open  or  lack  of 
panels.

Check  doors  and 
panels

Close  the  doors  and 
panels

The filters  are not in 
place

Verify  the  filters 
section

Place the filters

Insufficient air flow

Loss of charge in the 
excessive  distribution 
system

Flow,  static  pressure 
and fan speed.

Increase  the  fans 
speed  according  to 
the  motor  potency 
and  maximum 
velocity  of  the  fan, 
adjusting the variable 
pitch pulley.

Dirty  filters  and/or 
obstructed  coils 
and/or  obstructed 
humidifier  agent 
and/or obstructed air 
circuits  (popes,  grids, 
etc.)

Clean  the 
components

Clean

Uncorrected  leveled 
registers

Register Tune the register

Faults  in  the  fan 
transmission

Belts Replace the belts

The rotor spins in the 
wrong direction

Use   visually  the 
arrow of the volute

Change  the  electric 
connections  of  the 
motor

Noise

Excessive flow Flow Reduce flow
Wear  or  rupture  of 
the bearings

Bearings,  conditions 
of  the  fan  and 
bearings;  check  the 
tension  of  the 
transmission  belts; 
too  tight  belts  can 
cause this problem.

Replace bearings and 
damaged pieces

Unbalanced fan Vibrations  on  the Replace fan
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base

Magnetic howl of the 
motor

Net tension Restore  the  correct 
net tension

Strange  material  in 
the volute

fan Remove  the  strange 
objects and verify the 
damages.

Water haul

Excessive flow Flow Reduce flow
Obstructed siphon Siphon obstruction Clean siphon
No siphon Presence  of  the 

siphon
Put a siphon

Excessive wear of the 
belts

Sliding of the belts Belts tension Tight bearings
Unleveled pulleys Flatness  of  the 

pulleys
Level pulleys

Desired Exit 
temperature not 

reached

Excessive air flow Air flow Reduce flow
Entry air temperature 
not checked

Check  air  entry 
temperature

Increase circulation

Presence of air in the 
coil

Purge Purger

Insufficient  water 
flow

Water flow Increase flow

Insufficient  air 
temperature

Water  entry 
temperature

Increase 
temperature

The register won’t 
open

Locked Register gear Repair  the gears  and 
remove  strange 
objects

Register  box  outside 
the miter

Adjust  the  registers 
box in order to put in 
miter again.

Register axis Fix  the  axis  to  the 
register  blades  with 
nut  or  tightening 
screw.

Remark: as the AHU are always part of the HVAC system, many problems can depend on the  
system and not on the AHU. 

12 – Accessories

A Sandometal AHU is presented as shown in chapter 3 description and main characteristics. 
The optional accessories are the following:

• Lights

• Inspection display

• Safety switchers (micro-switchers on the doors)

• Lock
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• Differential manometer

• Differential pressure switch

• Manual regulation of the register

• Exterior anti-rain grid (for AHU that will be installed in the exterior)

• Inclemency covers

• Frequency converter

• Electric board

• Sandometal control

The  AHU  are  conceived  to  function  in  all  kinds  of  installations,  low,  high  or  medium 
dimensions,  industrial,  public,  commercial  or  private  buildings,  since  they  posses  the 
conditions listed in the chapter installation and commissioning.

13 – Spare parts

• If any piece has to be  replaced, please contact our after-sales services

13.1 – Replacement pieces

Next  we  present  a  list  of  all  pieces  that  need  to  be  replaced  according  to  the  period  of  
functioning.

Description of the 
replacement pieces

Set ×1 year Set ×3 year Set ×5 year

Belts (for each fan) 1 3 5
Pre-filter cell <G4 6 12 24
Bag filter till F9 6 12 30
Absolute filter till H14 6 12 30
Carbon filter 2 6 10
Evaporative  panel 
coated with cellulose

0 1 2

Evaporative  panel 
coated with PVC

0 1 2

Evaporative  panel 
coated with fiberglass

1 1 1

Motor bearings 1 1 2
fan bearings 1 1 2
Humidification pump 1 1 1
Pressure switch 1 1 1
Pressure indicator 1 1 2
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Remark: the pieces above refer to normal project conditions.

14 – Dismantlement 

Attention:  the  recollect  symbol  of  the  different  European countries  is  on  the  tag  of  the  
machines characteristics, indicating that the product should be recollect separately.

This product was conceived to be recollected separately in an appropriate recollection area. 
Don´t treat it as domestic waist.

In the end of its lifecycle, the AHU should be dismantled as the rules in standard.

In the construction of the AHU the following materials  were used: galvanized plate and/or 
plastic coated and/or pre-coated and/or steel; aluminum; copper; polyurethane and/or mineral  
wool; plastic; PVC.

Besides the structural components an AHU has also electric or electronic components, and so  
must  be  taken  into  consideration  the Law-decree  174/2005, considering  the  electric  or 
electronic equipment waste.

When  deactivate  the  AHU  consider  the  law-decree  174/2005 considering  the  electric  or 
electronic equipment waste.

Remark: to obtain more information contact the seller or the local authorities responsible for  
the waste management.

Remark: some technical or commercial considerations can have reflections on the alterations  
of some dimensions, performance or any other technical aspect of the machine. Sandometal  
reserves the right to do those alterations without previous notice.
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