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POWER NOTES

- ALL POWER POINTS CONNECTED TO THE
RESPECTIVE DB

- CONTRACTOR TO PREPARE SHOP DRAWINGS AND
GET APPROVAL FROM CONSULTANT/PROJECT
MANAGER FOR ALL LIGHTS, SWITCHES, DB, PANEL
BOARD, EAC, REQUIRED ISOLATORS, ACV SERVICES
AND OTHER RELEVANT LIGHTING AND POWER POINT
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RESPECTIVE DB

- CONTRACTOR TO PREPARE SHOP DRAWINGS AND
GET APPROVAL FROM CONSULTANT/PROJECT
MANAGER FOR ALL LIGHTS, SWITCHES, DB, PANEL
BOARD, EAC, REQUIRED ISOLATORS, ACV SERVICES
AND OTHER RELEVANT LIGHTING AND POWER POINT
LOCATIONS INCLUDING CONDUITING AND WIRING
AND TO BE VERIFIED AT SITE PRIOR TO
CONSTRUCTION

- CONTRACTOR SHALL BE RESPONSIBLE TO MODIFY,
CHANGE, REROUTE, RELOCATE THE LIGHTING AND
POWER POINTS AS PER THE SITE CONDITIONS AND
SUBMIT SHOP DRAWING FOR APPROVAL PRIOR TO
CONSTRUCTION

- CONTRACTOR SHALL BE RESPONSIBLE TO
PROVIDE ELECTRICAL POWER REQUIREMENTS AND
POWER POINTS FOR MECHANICAL VENTILATION
DEVICES TO ELECTRICAL CONTRACTOR

- OT, RADIOLOGY, ECG/EEG AND SCAN ROOMS'
POWER  CONSUMPTION IS IN  GENERAL.
CONTRACTOR SHALL BE RESPONSIBLE TO
COORDINATE ~ WITH ~ RELEVANT  EQUIPMENT
MANUFACTURERS REGARDING EQUIPMENT POWER
CONSUMPTION.
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EXHAUST AIR GRILL

150MM WIDTH SUPPLY AND RETURN AIR GRILL

TO BELOW

TO ABOVE

FROM ABOVE

FROM BELOW

AIR HANDLING UNIT

TREATED FRESH AIR HANDLING UNIT

oDy OUT DOOR UNIT

SPECIFICATION FOR VRF/VRV

Outdoor Unit

Air cooled VRF / VRV system working in R410A / R -407C or equivalent refrigerant. The
system shall be suitable to operate on 3 phase, 380-415 V, 50Hz AC power supply & shall
comprises with multiple no’s of inverter, digital scroll/screw compressors, air cooled
condenser fan with motor, microprocessor control panel, starter controls for all scroll
compressors and condenser fan motors along with internal control and power wiring, cooling
coil with internally interconnected refrigerant pipes, charging port and all other required
accessories, & hardware’s. The entire unit shall be with weather resistant powder coating paint
for withstanding all ambient conditions for continuous outdoor operation

Indoor unit

Air Conditioning Units suitable for mounting inside false ceiling/wall hang, each comprising of
cooling coil, blower with motor, electronic expansion valve,, ilter, insulated connection of
refrigerant circuit, provision for fresh air intake ducting, condensate water drain pump with
electronic level sensor, including wireless remote controller etc

Air Handling Unit (DX type)

AHU having GI double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) and fine filters (MERV 13 ).

Air Handling Unit (DX type) for OT,NICU, Labour room,Sterile Areas and Accidents and
Emergencies-

AHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) , fine filters (MERV 13 ) and HEPA Filter[H14]
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NOTE
-The AC unit shall be suitable for operation under tropical condition with ambient temperature and
relative humidity

-Proper access for easy
of AC equipment above false ceiling

10 be provided as by the

-All ceiling suspended unit to be provided with anti vibration hangers spring type

-Gl Ducting/Pre insulated dcut for common areas and AL Ducting for OTs ,CSSD and sterile
areas

-Acoustic insulation to be provided for duct with minimum 3Sqm from each AHU unit except 0T
and CSSD areas AHUs

-Canvas connection to be provided between indoor unit and duct
-Aluminium cladding to be provided over the insulation for the exposed duct and pipe works

-Air outlet shall be completely factory aluminium extruded with powder coated and the
colour shall be the approval of the interior design

-Air outlet location and size shall be adjusted to suit reflected ceiling drawing,or site condition
-Louver with bird screen to be provided for ll the fresh air and exhaust air duct

-Kitchen hood exhaust should be provided in the kitchen areas

-Contractor shall be responsible to provide electrical power requirements to electrical contractor
-Contractor shall be responsible for coordination of all other services

-Contractor shall be responsible to calculating the static pressure for AHU/Exhaust air fan

-Contractor shall be responsible to modify,change,reroute,e locate as per the site condition
and submit shop drawing for approval

-Contractor to be provided detailed shop drawings before starting works
-The minimum Energy Efficient Ratio [EER] value for AC Should be 3.5 [KW/KW]

-All ACV equipment should be anti corrosive coated

GROUND FLOOR AC LAYOUT
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ACV LEGEND & ABBREVIATION

AIR HANDLING UNIT

WALL MOUNTED UNIT

CASSETTE UNIT

OUTDOOR UNIT [TOP DISCHARGE]

OUTDOOR UNIT [SIDE DISCHARGE]

CEILING MOUNTED EXHAUST FAN

FRESH AIR/EXHAUST AIR FAN [DUCT IN LINE ]

WALL MOUNTED FAN

REFRIGERANT PIPES WITH INSULATION

AC DRAIN PIPES WITH INSULATION

SUPPLY AIR DUCT WITH THERMAL INSULATION

RETURN AIR DUCT WITH THERMAL INSULATION

EXHAUST AIR DUCT

FRESH AIR DUCT

VOLUME CONTROL DAMPER

SUPPLY AR DIFFUSER WITH DAMPER

RETURN AIR DIFFUSER WITH DAMPER

EXHAUST AIR GRILL

150MM WIDTH SUPPLY AND RETURN AIR GRILL

7 T0 BELOW

T/A T0 ABOVE

F/A FROM ABOVE

/B FROM BELOW

AHU AIR HANDLING UNIT

TFA TREATED FRESH AIR HANDLING UNIT

0pu OUT DOOR UNIT

SPECIFICATION FOR VRF/VRV

Outdoor Unit

Air cooled VRF / VRV system working in R410A / R -407C or equivalent refrigerant. The
system shall be suitable to operate on 3 phase, 380-415 V, 50Hz AC power supply & shall
comprises with multiple nos of inverter, digital scroll/screw compressors, air cooled
condenser fan with motor, microprocessor control panel, starter controls for all scroll
compressors and condenser fan motors along with interal control and power wiring, cooling
coil with internally interconnected refrigerant pipes, charging port and all other required
accessories, & hardware's. The entire unit shall be with weather resistant powder coating paint
for withstanding all ambient conditions for continuous outdoor operation

Indoor unit

Air Conditioning Units suitable for mounting inside false ceiling/wall hang, each comprising of
cooling coil, blower with motor, electronic expansion valve,, ilter, insulated connection of
refrigerant circuit, provision for fresh air intake ducting, condensate water drain pump with
electronic level sensor, including wireless remote controller etc

Air Handling Unit (DX type)

AHU having GI double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) and fine filters (MERV 13 ).

Air Handling Unit (DX type) for OT,NICU, Labour room,Sterile Areas and Accidents and
Emergencies-

AHU having GI double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) , fine filters (MERV 13 ) and HEPA Filter[H14]

NOTE

-The AC unit shall be suitable for operation under tropical condition with ambient temperature and
relative humidity

-Proper access for easy to be provided as by the

of AC equipment above false ceiling

-All ceiling suspended unit to be provided with anti vibration hangers spring type

-Gl Ducting/Pre insulated dcut for common areas and AL Ducting for OTs ,CSSD and sterile
areas

-Acoustic insulation to be provided for duct with minimum 3Sqm from each AHU unit except 0T
and CSSD areas AHUs

-Canvas connection to be provided between indoor unit and duct
-Aluminium cladding to be provided over the insulation for the exposed duct and pipe works

-Air outlet shall be completely factory aluminium extruded with powder coated and the
colour shall be the approval of the interior design

-Air outlet location and size shall be adjusted to suit reflected ceiling drawing,or site condition
-Louver with bird screen to be provided for all the fresh air and exhaust air duct

-Kitchen hood exhaust should be provided in the kitchen areas

-Contractor shall be responsible to provide electrical power requirements to electrical contractor
-Contractor shall be responsible for coordination of all other services

-Contractor shall be responsible to calculating the static pressure for AHU/Exhaust air fan

-Contractor shall be responsible to modify,change,reroute,e locate as per the site condition
and submit shop drawing for approval

-Contractor to be provided detailed shop drawings before starting works
-The minimum Energy Efficient Ratio [EER] value for AC Should be 3.5 [KW/KW]

-All ACV equipment should be anti corrosive coated
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ACV LEGEND & ABBREVIATION

AIR HANDLING UNIT

WALL MOUNTED UNIT

CASSETTE UNIT

OUTDOOR UNIT [TOP DISCHARGE]

OUTDOOR UNIT [SIDE DISCHARGE]

CEILING MOUNTED EXHAUST FAN

FRESH AIR/EXHAUST AIR FAN [DUCT IN LINE ]

WALL MOUNTED FAN

REFRIGERANT PIPES WITH INSULATION
AC DRAIN PIPES WITH INSULATION

SUPPLY AIR DUCT WITH THERMAL INSULATION
RETURN AIR DUCT WITH THERMAL INSULATION
EXHAUST AIR DUCT

FRESH AIR DUCT

-I VOLUME CONTROL DAMPER

SUPPLY AIR DIFFUSER WITH DAMPER
RETURN AIR DIFFUSER WITH DAMPER

EXHAUST AIR GRILL

150MM WIDTH SUPPLY AND RETURN AIR GRILL

B TO BELOW

TIA TO ABOVE

F/A FROM ABOVE

B FROM BELOW

AHU AIR HANDLING UNIT

TFA TREATED FRESH AIR HANDLING UNIT

[L]l] OUT DOOR UNIT

SPECIFICATION FOR VRF/VRV

Outdoor Unit

Air cooled VRF / VRV system working in R410A / R -407C or equivalent refrigerant. The
system shall be suitable to operate on 3 phase, 380-415 V, 50Hz AC power supply & shall
comprises with multiple no’s of inverter, digital scroll/screw compressors, air cooled
condenser fan with motor, microprocessor control panel, starter controls for all scroll
compressors and condenser fan motors along with internal control and power wiring, cooling
coil with internally interconnected refrigerant pipes, charging port and all other required
accessories, & hardware’s. The entire unit shall be with weather resistant powder coating paint
for withstanding all ambient conditions for continuous outdoor operation

Indoor unit

Air Conditioning Units suitable for mounting inside false ceiling/wall hang, each comprising of
cooling coil, blower with motor, electronic expansion valve,, filter, insulated connection of
refrigerant circuit, provision for fresh air intake ducting, condensate water drain pump with
electronic level sensor, including wireless remote controller etc

Air Handling Unit (DX type)

AAHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 456 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) and fine filters (MERV 13 ).

Air Handling Unit (DX type) for OT,NICU, Labour room,Sterile Areas and Accidents and
Emergencies-

AHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) , fine filters (MERV 13 ) and HEPA Filter[H14]

NOTE
-The AC unit shall be suitable for operation under tropical condition with ambient temperature and
relative humidity

-Proper access for easy mail to be provided as by the
of AC equipment above false ceiling

-All ceiling suspended unit to be provided with anti vibration hangers spring type

-Gl Ducting/Pre insulated dcut for common areas and AL Ducting for OTs ,CSSD and sterile
areas

-Acoustic insulation to be provided for duct with minimum 3Sqm from each AHU unit except OT
and CSSD areas AHUs

-Canvas connection to be provided between indoor unit and duct
-Aluminium cladding to be provided over the insulation for the exposed duct and pipe works

-Air outlet shall be completely factory aluminium extruded with powder coated and the
colour shall be the approval of the interior design

-Air outlet location and size shall be adjusted to suit reflected ceiling drawing,or site condition
-Louver with bird screen to be provided for ll the fresh air and exhaust air duct

-Kitchen hood exhaust should be provided in the kitchen areas

-Contractor shall be responsible to provide electrical power requirements to electrical contractor
-Contractor shall be responsible for coordination of all other services

-Contractor shall be responsible to calculating the static pressure for AHU/Exhaust air fan

-Contractor shall be responsible to modify,change,reroute,re locate as per the site condition
and submit shop drawing for approval

~Contractor to be provided detailed shop drawings before starting works
-The minimum Energy Efficient Ratio [EER] value for AC Should be 3.5 [KW/KW]

-All ACV equipment should be anti corrosive coated

TERRACE FLOOR AC LAYOUT

SCALE 1:150
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ACV LEGEND & ABBREVIATION

AHU AIR HANDLING UNIT

WALL MOUNTED UNIT

BED RM

CASSETTE UNIT

OUTDOOR UNIT [TOP DISCHARGE]
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CEILING MOUNTED EXHAUST FAN

FRESH AIR/EXHAUST AIR FAN [DUCT IN LINE |

WALL MOUNTED FAN

REFRIGERANT PIPES WITH INSULATION

AC DRAIN PIPES WITH INSULATION

SUPPLY AIR DUCT WITH THERMAL INSULATION

RETURN AIR DUCT WITH THERMAL INSULATION

EXHAUST AIR DUCT

FRESH AIR DUCT

VOLUME CONTROL DAMPER

SUPPLY AIR DIFFUSER WITH DAMPER
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RETURN AIR DIFFUSER WITH DAMPER

EXHAUST AIR GRILL

150MM WIDTH SUPPLY AND RETURN AIR GRILL

TO BELOW

TO ABOVE

F/A FROM ABOVE

F/B FROM BELOW

AHU AIR HANDLING UNIT

TFA TREATED FRESH AIR HANDLING UNIT
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[t} 0OUT DOOR UNIT

200 CF{

SPECIFICATION FOR VRF/VRV

|
|
|
I I Outdoor Unit
GENISTORES :9 | Air cooled VRF / VRV system working in R410A / R -407C or equivalent refrigerant. The
| | system shall be suitable to operate on 3 phase, 380-415 V, 50Hz AC power supply & shall

| comprises with multiple no’s of inverter, digital scroll/screw compressors, air cooled

| condenser fan with motor, microprocessor control panel, starter controls for all scroll

| compressors and condenser fan motors along with internal control and power wiring, cooling

| coil with internally interconnected refrigerant pipes, charging port and all other required
accessories, & hardware’s. The entire unit shall be with weather resistant powder coating paint
for withstanding all ambient conditions for continuous outdoor operation
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Indoor unit

Air Conditioning Units suitable for mounting inside false ceiling/wall hang, each comprising of
cooling coil, blower with motor, electronic expansion valve,, filter, insulated connection of
refrigerant circuit, provision for fresh air intake ducting, condensate water drain pump with
electronic level sensor, including wireless remote controller etc

Air Handling Unit (DX type)

AHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) and fine filters (MERV 13 ).

Air Handling Unit (DX type) for OT,NICU, Labour room,Sterile Areas and Accidents and
Emergencies-

AHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) , fine filters (MERV 13 ) and HEPA Filter[H14]
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~The AC unit shall be suitable for operation under tropical condition with ambient temperature and
relative humidity
-Proper access for easy maintenance to be provided as recommended by the manufacturer
of AC equipment above false ceiling
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-All ceiling suspended unit to be provided with anti vibration hangers spring type

-Gl Ducting/Pre insulated dcut for common areas and AL Ducting for OTs ,CSSD and sterile
areas

-Acoustic insulation to be provided for duct with minimum 3Sqm from each AHU unit except 0T
and CSSD areas AHUs

-Ganvas connection to be provided between indoor unit and duct

-Aluminium cladding to be provided over the insulation for the exposed duct and pipe works
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,,,,,,,, N ,|:|T/A i -Air outlet shall be completely factory aluminium extruded with powder coated and the

| colour shall be the approval of the interior design
! -Air outlet location and size shall be adjusted to suit reflected ceiling drawing,or site condition
| -Louver with bird screen to be provided for all the fresh air and exhaust air duct
~Kitchen hood exhaust should be provided in the kitchen areas
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-Contractor shall be responsible to provide electrical power requirements to electrical contractor
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[, ] ~Contractor shall be responsible for coordination of all other services

-Contractor shall be responsible to modify,change,reroute, e locate as per the site condition
and submit shop drawing for approval

- — 7‘ ? — i ES S / K ctor shall be ible to ing the static pressure for AHU/Exhaust air fan
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~Contractor to be provided detailed shop drawings before starting works

-The minimum Energy Efficient Ratio [EER] value for AC Should be 3.5 [KW/KW]

-All AGV equipment should be anti corrosive coated
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ACV LEGEND & ABBREVIATION
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SPECIFICATION FOR VRF/VRV

Outdoor Unit

Air cooled VRF / VRV system working in R410A / R -407C or equivalent refrigerant. The
system shall be suitable to operate on 3 phase, 380-415 V, 50Hz AC power supply & shall
comprises with muttiple no’s of inverter, digital scroll/screw compressors, air cooled
condenser fan with motor, microprocessor control panel, starter controls for all scroll
compressors and condenser fan motors along with internal control and power wiring, cooling
coil with internally interconnected refrigerant pipes, charging port and all other required
accessories, & hardware’s. The entire unit shall be with weather resistant powder coating paint
for withstanding all ambient conditions for continuous outdoor operation

/‘/
/‘ \ ‘\\ @*ﬂg // e & )

Indoor unit

Air Conditioning Units suitable for mounting inside false ceiling/wall hang, each comprising of
cooling coil, blower with motor, electronic expansion valve,, filter, insulated connection of
refrigerant circuit, provision for fresh air intake ducting, condensate water drain pump with
electronic level sensor, including wireless remote controller etc

N\
UPS/ 'I;l' Y/ELE AL
3)
/

Air Handling Unit (DX type)

AHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) and fing filters (MERV 13 ).

Air Handling Unit (DX type) for OT,NICU, Labour room,Sterile Areas and Accidents and
Emergencies-

AHU having Gl double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) , fine filters (MERV 13 ) and HEPA Filter[H14]

S § cLow D or ®
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NOTE
-The AC unit shall be suitable for operation under tropical condition with ambient temperature and
relative humidity

-Proper access for easy maintenance to be provided as recommended by the manufacturer
of AC equipment above false ceiling

N
-All ceiling suspended unit to be provided with anti vibration hangers spring type

-Gl Ducting/Pre insulated dcut for common areas and AL Ducting for OTs ,CSSD and sterile
areas

-Acoustic insulation to be provided for duct with minimum 3Sqm from each AHU unit except OT
and CSSD areas AHUs

-Canvas connection to be provided between indoor unit and duct

N
N 4
AHUSERVICES

AN
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N \ N

-Aluminium cladding to be provided over the insulation for the exposed duct and pipe works

-Air outlet shall be completely factory aluminium extruded with powder coated and the
colour shall be the approval of the interior design

-Air outlet location and size shall be adjusted to suit reflected ceiling drawing,or site condition
-Louver with bird screen to be provided for all the fresh air and exhaust air duct

-Kitchen hood exhaust should be provided in the kitchen areas

-Contractor shall be responsible to provide electrical power requirements to electrical contractor
~Contractor shall be responsible for coordination of all other services

~Contractor shall be responsible to calculating the static pressure for AHU/Exhaust air fan

-Contractor shall be responsible to modify,change,reroute,re locate as per the site condition
and submit shop drawing for approval
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\
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\
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~Contractor to be provided detailed shop drawings before starting works

-The minimum Energy Efficient Ratio [EER] value for AC Should be 3.5 [KW/KW]

-All AGV equipment should be anti corrosive coated
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ACV LEGEND & ABBREVIATION
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SPECIFICATION FOR VRF/VRV

Outdoor Unit

Air cooled VRF / VRV system working in R410A / R -407C or equivalent refrigerant. The
system shall be suitable to operate on 3 phase, 380-415 V, 50Hz AC power supply & shall
comprises with multiple no’s of inverter, digital scroll/screw compressors, air cooled
condenser fan with motor, microprocessor control panel, starter controls for all scroll
compressors and condenser fan motors along with internal control and power wiring, cooling
coil with internally interconnected refrigerant pipes, charging port and all other required
accessories, & hardware’s. The entire unit shall be with weather resistant powder coating paint
for withstanding all ambient conditions for continuous outdoor operation

Indoor unit

Air Conditioning Units suitable for mounting inside false ceiling/wall hang, each comprising of
cooling coil, blower with motor, electronic expansion valve,, filter, insulated connection of
refrigerant circuit, provision for fresh air intake ducting, condensate water drain pump with
electronic level sensor, including wireless remote controller et

Air Handling Unit (DX type)

AHU having GI double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) and fine filters (MERV 13 ).

Air Handling Unit (DX type) for OT,NICU, Labour room, Sterile Areas and Accidents and
Emergencies-

AHU having GI double skin (0.6/0.8 mm thick ) sandwich panel ( PU injected foam with 45 mm
thick, minimum density 40-50 kg/cu.m) with thermal break aluminium profile and heavy duty
unit base. Air Handling Units complete with, dx coil (copper ), motor, SISW/DIDW fan, pre
filter (MERV 7/8) , ine filters (MERV 13 ) and HEPA Filter[H14]

NOTE
-The AC unit shall be suitable for operation under tropical condition with ambient temperature and
relative humidity

-Proper access for easy maintenance to be provided as recommended by the manufacturer
of AC equipment above false ceiling

-All ceiling suspended unit to be provided with anti vibration hangers spring type

-Gl Ducting/Pre insulated dcut for common areas and AL Ducting for OTs ,CSSD and sterile
areas

-Acoustic insulation to be provided for duct with minimum 3Sgm from each AHU unit except 0T
and CSSD areas AHUs

~Canvas connection to be provided between indoor unit and duct
-Aluminium cladding to be provided over the insulation for the exposed duct and pipe works

-Air outlet shall be completely factory aluminium extruded with powder coated and the
colour shall be the approval of the interior design

-Air outlet location and size shall be adjusted to suit reflected ceiling drawing,or site condition
-Louver with bird screen to be provided for all the fresh air and exhaust air duct

-Kitchen hood exhaust should be provided in the kitchen areas

-Contractor shall be responsible to provide electrical power requirements to electrical contractor
-Contractor shall be responsible for coordination of all other services

-Contractor shall be responsible to calculating the static pressure for AHU/Exhaust air fan

-Contractor shall be responsible to modify,change, reroute,re locate as per the site condition
and submit shop drawing for approval

-Contractor to be provided detailed shop drawings before starting works
-The minimum Energy Efficient Ratio [EER] value for AC Should be 3.5 [KW/KW]

-All ACV equipment should be anti corrosive coated
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THE PROTECTION AREA (RP) OF A PREVECTRON 3’
y LIGHTNING CONDUCTOR IS CALCULATED ACCORDING TO
FRENCH STANDARD NF C17-102: 2011, THUS :

Rp (h) = v{2rh-h + A (I + A))ifh = 5m
and
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Hospital Design

Project Overview

PV System
3D, Grid-connected PV System

Figure: Overview Image, 3D Design

Climate Data
Values source

MDV (1996 - 2015)
Meteonorm 8.1(i)

PV Generator Output 122,85 kWp
PV Generator Surface 590,2 m?
Number of PV Modules 270
Number of Inverters 3
Page 2 of 21

Created with PV*SOL premium 2022 (R4)
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Hospital Design

lAC Mains

(230 v,
wsP = 1)

Legend

Name of module area

Quantity: a Strings x b PV Modules

Module Area

Building 02-Module Area East

45 PV Modules, 20,48 Wp

Orientation 95°, Indination 10°
Building 02-Module Area West

45 PV Modules, 20,48 KWp

Orientation 275°, Indination 10°
Buildng 01-Module Area East

48 PV Modules, 21,84 kWp

Orientation 96°, Indination 10°
Bulldng 01-Module Area West

48 PV Modules, 21,84 kWp

Orientation 276° Indination 10°
Building 03-Module Area Southeast

42 PV Modules, 19,11 kWp

Orientation 140°, Indination 10°
Building 03-Module Area Morthwest

42 PV Modules, 19,11 kWp

Orientation 320°, Indination 10°

(i) Inverter

(1) 3x Huawei Technologies, SUN2000-36KTL(400Vac), 36 kw

@) PVModule

B (1) Trina Solar, TSM-455CE17M (II), 455 Wp

Production Forecast

Production Forecast

Figure: Schematic diagram

PV Generator Output

Spec. Annual Yield

Performance Ratio (PR)
Yield Reduction due to Shading

Grid Feed-in

Grid Feed-in in the first year (incl. module degradation)
Standby Consumption (Inverter)

CO; Emissions avoided

122,85 kWp
1557,51 kWh/kWp
79,41 %
0,7 %/Year

191 370 kWh/Year
188 718 kWh/Year
30 kWh/Year

89930 kg /year

The results have been calculated with a mathematical model calculation from Valentin Software GmbH (PV*SOL algorithms). The
actual yields from the solar power system may differ as a result of weather variations, the efficiency of the modules and inverter,
and other factors.

Created with PV*SOL premium 2022 (R4)
Valentin Software GmbH
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Set-up of the System

Overview

System Data

Type of System 3D, Grid-connected PV System
Climate Data
Location MDV (1996 - 2015)

Values source

Resolution of the data

Simulation models used:
- Diffuse Irradiation onto Horizontal Plane
- Irradiance onto tilted surface

Module Areas

1. Module Area - Building 02-Module Area East
PV Generator, 1. Module Area - Building 02-Module Area East

Meteonorm 8.1(i)
1h

Hofmann
Hay & Davies

Name

PV Modules
Manufacturer
Inclination
Orientation
Installation Type

PV Generator Surface

Figure: 1. Module Area - Building 02-Module Area East

Building 02-Module Area East
45 x TSM-455DE17M (I1) (v1)
Trina Solar

10 °

East 95 °
Mounted - Roof
98,4 m?

Created with PV*SOL premium 2022 (R4)

Valentin Software GmbH

Page 4 of 21
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Degradation of Module, 1. Module Area - Building 02-Module Area East

Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Degradation of Module

120
1009,
%o
0.0
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- Py
.CMO-OCH.-"C“ o000 0O0OOOOOOOOOOOOOS

80—
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40—

20

Time in years

Figure: Degradation of Module, 1. Module Area - Building 02-Module Area East

Created with PV*SOL premium 2022 (R4) Page 5 of 21

Valentin Software GmbH



Hospital Design

2. Module Area - Building 02-Module Area West
PV Generator, 2. Module Area - Building 02-Module Area West

Name Building 02-Module Area West

PV Modules 45 x TSM-455DE17M (I1) (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation West 275 °
Installation Type Mounted - Roof

PV Generator Surface 98,4 m?

Figure: 2. Module Area - Building 02-Module Area West

Created with PV*SOL premium 2022 (R4) Page 6 of 21

Valentin Software GmbH



Hospital Design

Degradation of Module, 2. Module Area - Building 02-Module Area West

Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Degradation of Module
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Figure: Degradation of Module, 2. Module Area - Building 02-Module Area West

Created with PV*SOL premium 2022 (R4) Page 7 of 21
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Hospital Design

3. Module Area - Building 01-Module Area East
PV Generator, 3. Module Area - Building 01-Module Area East

Name Building 01-Module Area East

PV Modules 48 x TSM-455DE17M (I1) (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation East 96 °
Installation Type Mounted - Roof

PV Generator Surface 104,9 m?

Figure: 3. Module Area - Building 01-Module Area East

Created with PV*SOL premium 2022 (R4) Page 8 of 21
Valentin Software GmbH
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Degradation of Module, 3. Module Area - Building 01-Module Area East

Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Degradation of Module
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Figure: Degradation of Module, 3. Module Area - Building 01-Module Area East
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4. Module Area - Building 01-Module Area West
PV Generator, 4. Module Area - Building 01-Module Area West

Name Building 01-Module Area West

PV Modules 48 x TSM-455DE17M (1) (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation West 276 °
Installation Type Mounted - Roof

PV Generator Surface 104,9 m?

> 4

Figure: 4. Module Area - Building 01-Module Area West

Created with PV*SOL premium 2022 (R4) Page 10 of 21
Valentin Software GmbH
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Degradation of Module, 4. Module Area - Building 01-Module Area West

Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Degradation of Module
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Figure: Degradation of Module, 4. Module Area - Building 01-Module Area West
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5. Module Area - Building 03-Module Area Southeast
PV Generator, 5. Module Area - Building 03-Module Area Southeast

Name Building 03-Module Area Southeast

PV Modules 42 x TSM-455DE17M (1) (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation Southeast 140 °
Installation Type Mounted - Roof

PV Generator Surface 91,8 m?

Figure: 5. Module Area - Building 03-Module Area Southeast

Created with PV*SOL premium 2022 (R4) Page 12 of 21
Valentin Software GmbH
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Degradation of Module, 5. Module Area - Building 03-Module Area Southeast

Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Degradation of Module
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Figure: Degradation of Module, 5. Module Area - Building 03-Module Area Southeast
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6. Module Area - Building 03-Module Area Northwest
PV Generator, 6. Module Area - Building 03-Module Area Northwest

Name Building 03-Module Area Northwest

PV Modules 42 x TSM-455DE17M (1) (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation Northwest 320 °
Installation Type Mounted - Roof

PV Generator Surface 91,8 m?
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Degradation of Module, 6. Module Area - Building 03-Module Area Northwest

Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Degradation of Module
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Figure: Degradation of Module, 6. Module Area - Building 03-Module Area Northwest
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Horizon Line, 3D Design
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Figure: Horizon (3D Design)

Inverter configuration

Configuration 1

Module Areas Building 02-Module Area East + Building 02-Module Area
West

Inverter 1
Model SUN2000-36KTL(400Vac) (v1)
Manufacturer Huawei Technologies
Quantity 1
Sizing Factor 113,8%
Configuration MPP 1: 2 x 15
MPP 2:1 x 15
MPP 3:2 x 14
MPP 4:1x 17

Configuration 2

Module Areas Building 01-Module Area East + Building 01-Module Area
West

Inverter 1
Model SUN2000-36KTL(400Vac) (v1)
Manufacturer Huawei Technologies
Quantity 1
Sizing Factor 121,3 %
Configuration MPP 1:2 x 15
MPP 2:1x18
MPP 3:2x 15
MPP 4:1x 18
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Configuration 3

Module Areas Building 03-Module Area Southeast + Building 03-Module
Area Northwest

Inverter 1
Model SUN2000-36KTL(400Vac) (v1)
Manufacturer Huawei Technologies
Quantity 1
Sizing Factor 106,2 %
Configuration MPP 1:2 x 13
MPP 2:1x 16
MPP 3:2x 13
MPP 4:1x 16
AC Mains
AC Mains
Number of Phases 3
Mains voltage between phase and neutral 230 V
Displacement Power Factor (cos phi) +/-1
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Simulation Results

Results Total System
PV System

PV Generator Output

Spec. Annual Yield
Performance Ratio (PR)

Yield Reduction due to Shading

Grid Feed-in
Grid Feed-in in the first year (incl. module degradation)
Standby Consumption (Inverter)

CO; Emissions avoided

122,85 kWp
1557,51 kWh/kWp
79,41 %
0,7 %/Year

191 370 kWh/Year
188 718 kWh/Year
30 kWh/Year

89930 kg /year

Energy Flow Graph

Project: Maafaru Hospital

BN

v

Standby Consumption (Inverter): 30
Down-regulation at inverter: 0

All values in kWh

Figure: Energy flow

Created with PV*SOL premium 2022 (R4)
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Production Forecast
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Figure: Production Forecast

Results per Module Area

Building 02-Module Area East

PV Generator Output 20,48 kWp

PV Generator Surface 98,37 m?

Global Radiation at the Module 1798,00 kWh/m?
Global Radiation on Module without reflection 1960,99 kWh/m?
Performance Ratio (PR) 79,86 %

PV Generator Energy (AC grid) 32111,73 kWh/Year
Spec. Annual Yield 1568,34 kWh/kWp

Building 02-Module Area West

PV Generator Output 20,48 kWp

PV Generator Surface 98,37 m?

Global Radiation at the Module 1784,93 kWh/m?
Global Radiation on Module without reflection 1952,52 kWh/m?
Performance Ratio (PR) 79,20 %

PV Generator Energy (AC grid) 31707,69 kWh/Year
Spec. Annual Yield 1548,61 kWh/kWp

Building 01-Module Area East

PV Generator Output 21,84 kWp

PV Generator Surface 104,93 m?

Global Radiation at the Module 1798,65 kWh/m?
Global Radiation on Module without reflection 1961,57 kWh/m?
Performance Ratio (PR) 79,12 %

PV Generator Energy (AC grid) 33947,96 kWh/Year
Spec. Annual Yield 1554,39 kWh/kWp
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Building 01-Module Area West

PV Generator Output 21,84 kWp

PV Generator Surface 104,93 m?

Global Radiation at the Module 1789,36 kWh/m?
Global Radiation on Module without reflection 1957,60 kWh/m?
Performance Ratio (PR) 79,42 %

PV Generator Energy (AC grid) 34003,74 kWh/Year
Spec. Annual Yield 1556,95 kWh/kWp
Building 03-Module Area Southeast

PV Generator Output 19,11 kWp

PV Generator Surface 91,82 m?

Global Radiation at the Module 1819,44 kWh/m?
Global Radiation on Module without reflection 1983,69 kWh/m?
Performance Ratio (PR) 79,86 %

PV Generator Energy (AC grid) 30317,41 kWh/Year
Spec. Annual Yield 1586,47 kWh/kWp
Building 03-Module Area Northwest

PV Generator Output 19,11 kWp

PV Generator Surface 91,82 m?

Global Radiation at the Module 1758,45 kWh/m?
Global Radiation on Module without reflection 1933,90 kWh/m?
Performance Ratio (PR) 79,11 %

PV Generator Energy (AC grid) 29281,44 kWh/Year
Spec. Annual Yield 1532,26 kWh/kWp

Created with PV*SOL premium 2022 (R4)
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PV System Energy Balance

PV System Energy Balance

Global radiation - horizontal

Deviation from standard spectrum

Ground Reflection (Albedo)

Orientation and inclination of the module surface
Module-independent shading

Reflection on the Module Interface

Global Radiation at the Module

Global PV Radiation

Soiling

STC Conversion (Rated Efficiency of Module 20,84 %)
Rated PV Energy

Module-specific Partial Shading

Low-light performance

Deviation from the nominal module temperature
Diodes

Mismatch (Manufacturer Information)

Mismatch (Configuration/Shading)

PV Energy (DC) without inverter down-regulation
Failing to reach the DC start output

Down-regulation on account of the MPP Voltage Range
Down-regulation on account of the max. DC Current
Down-regulation on account of the max. DC Power
Down-regulation on account of the max. AC Power/cos phi
MPP Matching

PV energy (DC)

Energy at the Inverter Input

Input voltage deviates from rated voltage
DC/AC Conversion

Standby Consumption (Inverter)

Total Cable Losses

PV energy (AC) minus standby use

PV Generator Energy (AC grid)

2 001,52
-20,02
3,01
-25,17
-0,95
-166,81
1791,58

1791,58
x 590,242
= 1057 466,90

1 057 466,90
0,00

-837 045,84
220 421,05
-1 041,76
-3 337,19
-16 399,05
-41,25

-3 992,04
-311,19

195 298,58
-6,38

-0,23
-38,91

0,00

-89,18
-113,21

195 050,68

195 050,68
-165,27

-3 515,45
-29,92
0,00

191 340,04
191 369,96

kWh/m?

kWh/m? -1,00 %
kWh/m? 0,15%
kWh/m? -1,27 %
kWh/m? -0,05 %
kWh/m? -8,52 %
kWh/m?

kWh/m?

mZ

kWh

kWh

kWh 0,00 %
kWh -79,16 %
kWh

kWh -0,47 %
kWh -1,52 %
kWh -7,59 %
kWh -0,02 %
kWh -2,00 %
kWh -0,16 %
kWh

kWh 0,00 %
kWh 0,00 %
kWh -0,02 %
kWh 0,00 %
kWh -0,05 %
kWh -0,06 %
kWh

kWh

kWh -0,08 %
kWh -1,80 %
kWh -0,02 %
kWh 0,00 %
kWh

kWh

p ) .
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