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AIR HANDLING UNITS (AHU)

TANKLESS DOMES TIC WATER HEATER (DWHH)

Mark No. DWH-I - 01

Senice Safety Showers

Drawing Location 02-M21-01-01

Performance

Fuel Type Natural Gas

Manufacturer A.O. Smith (Takagi)

Model T-M50 TANKLESS
(NOTE 1-3)

Dimensions mm 640x640x30

Water Side

Temperature Rise °C 55

I/s 0.6

Heat Exchanger H&S COPPER ALLOY

Model Mixing Valve Takagi TM-RE50

Temp Remote Controller Yes

Natural Gas

Input CFH 380

NG Pressure kPa 35

Electrical

Power kW

Volts/Phase/Hz 120/1/60

Control Sequence BY VENDOR

Dia. Air Intake/Exhaust c/w 5" TYPE 8H VENT 5" PVC

weather cap AIR INTAKE

Note:

1. Water Heaters c/w sealed combustion air kit, TM-VC 50 vent cap
and unit controller, water mixing valve and stainless steel vent.
2. Water Heater c/w wall mounting brackets and acid neutralizer

Mark No. AHU-101
Senice Office Air

conditioning
Drawing Location 02-M51-03-01
General
Manufacturer PMI
Model AW-1-3-50/HRP
Supply Fan
VFD Yes
Airfiow L/S 2,265
Ext Static Pressure pa 249
RPM —- 1,232
Motor HP 5
Exhaust/ Return Fan
VFD Yes
Airfiow L/s 2,265
Ext Static Pressure pa 125
RPM —- 1,435
Motor HP 5
Heating
Fuel — Natural Gas
Input Capacity KW 130
Max /Min Outdoor Air L/s 2265/1133
Unit Height mm 1,400
Unit Width mm 3,000
Unit Length mm 5,850
Filters
Maximum Velocity m/s 2.0
Efficiency —_ MERYV 8
Heat Pipe
Fresh Air Ent DB °C -21.0
Fresh Air Leave WB °C 4.0
Exhaust Air Ent DB °C 20.0
Exhaust Air Leave WB °C 0.0
Ele ctrical
Volt/Ph/Hz —- 575/3/60
Starter — Yes
NOTE:
Air Handling Unit ¢/w Roof Curb
AIR CONDITIONING UNITS (AC)
Mark No. AC-101
Senice IT ROOM
Drawing Location 02-M51-01-01
General Requirements
Manufacturer Mitsubishi
Model PKA-A24NHAG
Fan
Capacity I/'s 330
Cooling

Ton

Sensible Capacity kW 5
Total Capacity kW 7.1
Condenser EAT (db) °C 35
Motor / Power
MCA A 0.5
MOCP A 15
Volts/Phase/Hz 208/1/60
Unfused Disconnect Yes

Notes:

1. Starter is supplied with equipment.
2. Commercial grade Condensate Pump to be supplied by

Contractor

AIR COOLED CONDENSING UNITS (ACC)

Mark No. ACC-101
Senice ITROOM
Drawing Location 02-M51-01-01
Performance

Associated Equipment AC-101
Capacity kW 7
Refrigerant R410A
Ambient Air Temperature °C 35

No. of Compressors 1
Compressor Motor Rating HP 0.1
Manufacturer Mitsubishi
Model PUY-A24NHA6
Motor / Power

MCA A 18
MOCP A 30
Volts/Phase/Hz 208/1/60
Unfused Disconnect Yes
Notes:

1. Starter is supplied with equipment.

2. Condensing Unit to be equipped with ultra low ambient
temperature contorl to 40°C.

3. Air Cooled Condensing Unit to be install above snow
level

4. Air conditioning system to be connected to
Emergency power

CEILING FANS (CF)

INFRARED RADIANT HEATERS (IH)

GRILLES AND DIFFUSERS (GD)

Mark No. D E

Senice Repair Bay Supply Repair Bay Return
Drawing Location 02-M51-01-01 02-M51-01-01
Performance

Type Louvered Supply Heaw Duty Gym Girille
Material Steel Steel
Finish Metal Metal

Size As Shown As Shown
Opposed Blade Damper Yes Yes
Manufacturer EH Price EH Price
Model 510D 96D

Mark No. IH-101 IH-102/ 103
Mark No. CF-101 CF-102 CF-103 CF-104 i i i
i i : i : Senice Repair Garage-1 | Repair Garage-2
Senice Repair Bay Repair Bay Repair Bay Repair Bay ' '
i Drawing Location 02-M51-01-01 02-M51-01-01
Drawings 02-M51-01-01 | 02-M51-01-01 | 02-M51-01-01 | 02-M51-01-01
Performance
Performance _ _
i i i i Manufacturer Superior Superior
Type Variable Speed|Variable Speed |Variable Speed|Variable Speed
Ceiling Fan Ceiling Fan Ceiling Fan Ceiling Fan Model UA-80 UA-40
CapaC|ty I/s 9676 9,676 9,676 9,676 Total Heatlng Capamty kW 234 23.4
RPM _ 310 310 310 310 Length mm 12,200 3,000
Fan Diameter mm 1422 1422 1422 1422 Heating Section
Manufacturer — CANARM CANARM CANARM CANARM Fuel Natural Gas Natural Gas
Model . CP56 CP56 CP56 CP56 Gas Pressure kPa 1.25 1.25
Weight KG 8.5 8.5 8.5 8.5 Flue Diameter mm 100 100
Motor Blower Fan Yes Yes
WATTA — 97.0 97 97 97 Motor
RPM . 310 310 310 310 Full load Amps 1.00 1.00
Volts/Phase/Hz — 120/1/60 120/1/60 120/1/60 120/1/60 RPM - -
Operating Controls Volts/Phase/Hz 120/1/60 120/1/60
BMS Start/Stop — None None None None Unfused Disconnect Yes Yes
Fire Alarm Start/Stop — None None None None CONTROLS
Equipment Starts/ stop — Manual Manual Manual Manual Control Sequence CS - -
ELECTRICAL COORDINATION Operafing Controls
BMS Start/Stop No No
General Requirements ELECTRICAL
Normal Power — Yes Yes Yes Yes COORDINATION
Emergency Power — Yes Yes Yes Yes General Requirements
Disconnect provided by — Div 26 Div 26 Div 26 Div 26 Normal Power Yes Yes
Notes: Emergency Power Yes Yes
Disconnect switch and starter supplied with equipment. Disconnect provided by Manufacturer Manufacturer
Notes:
1. Controls by controls contractor.
2. Heater Summer/Winter switch by manufacturer .
EXHAUST FANS (EF) FORCED FLOW HEATERS (FFC)
Mark N EF-101 EF-102 EF-103 Tag No Fre 1ot Fre 102
arko. ) - ) Senice ELECTRICAL T RoOM
Senice Tailpipe Exhaust | Tailpipe Exhaust Electrical Room ROOM
Performance Drawing Location 02-M51-01-01 02-M51-01-01
Type Centrifugal Centrifugal Centrifugal Manufacturer Dimplex Dimplex
Capacity I/s 566 401 527 Model RFI840D21 RF1840D21
Total Static Pressure Pa 1,490 1,660 75.0 Capacity kW 4 4
RPM 3500 3500 1750 FAN HP HP 0.25 0.25
Wheel Diameter mm 750 750 300 Volts/ph/Hz 208/1/60 208/1/60
Manufacturer Nederman Nederman Greenheck Airflow I/s 75 75
Model NCF30/15 NCF30/15 AE-12433-A4 1. Heaters are wall mounted, fully recessed
Motor 2. FFC 101 & 102 comes with 24V low voltage relay and 24V
transformer kit for remote thermostat
HP 3 3 1/4
RPM 3500 3500 1750
Volts/Phase/Hz 575/3/60 575/3/60 115/160
Emergency Power YES YES YES
Disconnect Switch MANUFACTURER| MANUFACTURER | MANUFACTURER
Remark VFD VFD 2-Speed

NOTE:

ALL EQUIPMENT TO BE CONNECTED TO EMERGENCY POWER.
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BMS APPLICABLE SIGNALS

UNIT ENABLE / DISABLE (DO-ESS )
SUPPLY FAN ENABLE / DISABLE (DO-ESS )
SUPPLY FAN STATUS (DI -EST )
EXHAUST FAN ENABLE / DISABLE (DO-ESS )
EXHAUST FAN STATUS (DI -EST )
SUPPLY FILTER Apf1 (DI -APD1 )
EXHAUST FILTER Ap2 (DI -APD2 )
BYPASS DAMPER (AO-DX )
DAMPER CONTROL (DO-DX )
GAS BURNER ENABLE / DISABLE (DO-GSS )
GAS BURNER CONTROL (AO-6X )
AIR TEMP. T1 (Al -AT1 )
AIR TEMP. T2 (Al -AT2 )
SPACE AIR TEMP. T (Al -AT )
OUTDOOR AIR DAMPER POSITION (Al -DXX1 )
RETURN AIR DAMPER POSITION (Al -DXX2 )
EXHAUST AIR DAMPER POSITION (Al -DXX3 )

SEQUENCE OF OPERATION

AHU—-101
1.0 GENERAL
AHU-01 IS A VARIABLE VOLUME SYSTEM,

________________ | CONTROL NOTES
|
CENTRAL GAS 1. AHU CONTROLLED BY BMS (BUILDING MANAGEMENT SYSTEM) AND OPERATOR.
i DETECTION PANEL* DI ~FAS ) FIRE ALARM SIGNAL ALL POINTS WILL BE PROVIDED ON GRAPHICS AT BMS.
| i—(AI - AH(CO)) CO FLOOR
X ONE PANEL | L —45(N02) NO, FLOOR 2. ALL ANALOG INPUT AHU POINTS WILL HAVE ASSOCIATED HIGH AND LOW ALARM.
| FOR WHOLE
- | Al -AH(NO2) NO, TRUSS
| FACILTY | 3. EACH ANALOG OUTPUT POINT WILL HAVE AN ASSOCIATED SET POINT.
| |
i | 4. ONE , TEMPERATURE SENSOR, CONTROLS AHU.
- | ALL SET VALUES ARE FIELD ADJUSTABLE.
| — —(o) 25 PPM LOW LEVEL
| B 5. ONE DETECTOR AT +1.2M A.F.F. MONITORS CARBON MONOXIDE LEVEL AT 25 PPM,
| —foy—(o) 0.72 PPM LOW LEVEL MAXIMUM LEVEL (ADJUSTABLE).
i 0.72 PPM HIGH LEVEL 6. A PAIR OF DETECTOR CONTROLS, AT TWO HEIGHTS: +1.4M A.F.F. AND TRUSS LEVEL,
| NO, TO MAXIMUM 3PPM, MAX. LEVEL, MAINTAINING AHU IN OPERATION.
|
3 7. BMS (DDC) CONTROLLERS CONTROL UNITS ACCORDING TO OCCUPIED/UNOCCUPIED MODE (IN
''''''''''''''''''''' m OCCUPIED MODE UNITS ARE ON ACCORDING TO ITS SEQUENCE OF OPERATION). BALANCE
| THE UNIT TO MAINTAIN 3% NEGATIVE PRESSURE INSIDE AS SPECIFIED.
: 8. IN HIGH LEVEL GAS ALARM, INDEPENDENT OF ITS STATUS, AHU WILL BE ACTIVATED
Ap1
N v [FONTROH 9. BALANCING DAMPER ON COMMON SUPPLY HEADERS TO BE OPENED ONLY ONE OF THE
I @ JOINT AHUs OPERATES.
100%{ 2 4 L1 ]@
0A 7K o ) SA
SF
M—ML—( EF
W RA NOTE: LIMITS INDICATED ARE AS PER VALUES INDICATED BY SENTENCE # 6.2.2.3.7. FROM OBC
== iC) 4 LATEST EDITION & EH40/2005 WORKPLACE EXPOSURE LIMITS, OSHA STANDARD 29 CFR
! 1910.1000 TABLES Z—-1, Z—2 FOR TWA (TIME WEIGHTED AVERAGE) OF 8 HOURS AND 40
MF=zsa H = M HOURS WORKWEEK.
105% | (3p2) v
EA
AHU—101

100% OUTSIDE AIR AND 100% EXHAUST AIR, UNIT WITH

6.0 HEAT PIPE OPERATION

HEAT PIPE OPERATION BASED ON SUMMER AND WINTER MODE. IN WINTER MODE, THE TILT ANGEL OF THE
HEAT PIPE VARIED TO PRE-HEAT THE SUPPLY AIR, AND PREVENT THE EXHAUST SIDE OF THE HEAT PIPE

FROM FREEZING, THE BAS CONTROLS THE HEAT PIPE TILT ANGLE TO LIMIT HEAT TRANSFER AND KEEP THE
EXHAUST AIR ABOVE THE FROST THRESHOLD. IN SUMMER NODE, THE TILE ANGLE IS VARIED TO PRE-COOL
THE SUPPLY AIR.

SUPPLY FAN, EXHAUST FAN, HEAT PIPE, FILTER, DIRECT GAS FIRED BURNER, VFD ON SUPPLY AND

RETURN AIR FANS AND STANDALONE CONTROLLER. EXTERNAL TAIL PIPE EXHAUST FANS EF—101 AND

EF—102 WORKS IN CONJUNCTION WITH AHU-101

2.0 MODE CONTROL

1.SUMMER AND WINTER MODE CONTROL IS DETERMINED BY THE OUTSUDE AIR TEMPERATURE.

SUMMER — OA > 18" C (65° F), WINTER — OA <18 C (65" F)

2.THE BAS AUTOMATICALLY INITIATE THE OCCUPIED AND UN-OCCUPIED MODES ACCORDING TO ITS

PROGRAMMED SCHEDULE.

3.0 OCCUPIED MODE AND UN-OCCUPIED MODE

1.AHU STARTS IN OCCUPIED MODE AND STOPS IN UN-OCCUPIED MODE

2.SIGNAL FROM GAS DETECTION SYSTEM STARTS AHU AT FULL SPEED (2265 L/S SUPPLY AND 2380 L/S

EXHAUST) WHEN CO AND NO2 LEVEL EXCEED HIGH LIMIT IN REPAIR GARAGES,

4.0 SUMMER, OCCUPIED MODE

7.0 SAFETIES:

1.THE SUPPLY FAN AND BURNER IS DISABLED WHEN LOSS OF FAN AIR FLOW.

2.THE BURNER IS DISABLED WITHOUT PROOF OF AIRFLOW AS PROVEN BY THE BURNER PRESSURE
DIFFERENTIAL SWITCH.

3.DISCHARGE SENSOR PREVENTS THE BURNER DISCHARGE TEMPERATURE FROM EXCEEDING 39°C
4.SIGNAL FROM FIRE ALARM SYSTEM STOPS THE UNIT IN FIRE CONDITION BY BAS SYSTEM.

5.HIGH TEMPERATURE SENSOR STOPS THE FAN SYSTEM AND ALARM AT BAS WHEN THE LIMIT SETTING IS
EXCEEDED.

8.0 HEAT RECOVERY UNIT STOP:
1.THE OUTSIDE AIR DAMPER AND EXHAUST AIR DAMPER CLOSE.
2.SUPPLY AND EXHAUST FANS STOP.
3.THE GAS BURNER ASSEMBLY IS DE—-ENERGIZED.

9.0 HARDWIRE CONTACTS OF EF—101 AND EF—-102 TO AHU-101 CONTROLLER.

THE MINIMUM OUTSIDE AIR DAMPER OPENS, EXHAUST AIR DAMPER OPENS, WHEN THE END SWITCH PROOF
THE DAMPERS OPEN, SUPPLY FAN AND EXHAUST FAN ARE ENERGIZED AND RUN CONTINUOUSLY. GAS

BURNER

IS DE—-ENERGIZED

WHEN BOTH EXHAUST FANS EF-101 AND 102 ARE OFF, VFD OF SUPPLY FAN RUNS AT FULL SPEED TO

ZONE

REPAIR
CO | BAY—1
FLOOR Co
SENSORS
TRUSS
NO, | REPAR

| L BAY-1

NO,
NO: | sENSORS
FLOOR

— = — VIA BACNET

ZONE 1

DI - EST
DI - AH(CO)
DI - AH(NO2

ZONE 2

REPAIR
BAY-2
CO
SENSORS

-— =

| co [A]

FLOOR

ZONE

OEM GAS
DETECTION
CONTROL
PANEL

REPAIR
BAY-2 |

- I “no,

SENSORS

TRUSS 2

NO,
NO,

FLOOR

m CS857 GAS DETECTION SYSTEM

02-M74-00-01

_

!—'—'
L — (oi-H
|
1
"OEM |
|_._ |

5\ ¢S 203 DRAINAGE INTERCEPTOR

02-M74-00-01

(OlL)

WALL
SWITCH

X—- - - - §

P

CEILING FAN

SEQUENCE OF OPERATION

CEILING FANS CF-101 TO CF-104

CEILING FAN CONTROLS BY A MANUAL SPEED CONTROLLER

(5

CS811 CEILING FAN

02-M74-00-01

(6

SUMP PUMP ALARM STATUS (DI -EST )

PUMP OFF LOW LEVEL SENSOR j\%
\

PUMP OFF LEVEL

150

— _—STROBE AND HORN
. ALARM
—/C SUMP PUMP
REMOTE CONTROL
LEVEL SENSOR PANEL
(TYP.)
REPAIR BAY—1 REPAIR BAY—2
HIGH LEVEL SENSOR k>
3
2
PUMP ON LEVEL N
SUMP PIT
o
/—Q\ [P Y PN
\_101 A_102 /

SEQUENCE OF OPERATION

SUMP PUMP CONTROL SCHEMATIC

02-M74-00-01

— HIGH

— SUMP LEVEL TO BE CONTROLLED BY LEVEL SWITCHES

WATER ALARM TO BE MAINTAINED THROUGH BMS.

PROVIDE 2265 L/S (4800 CFM), VFD OF RETURN FAN RUNS AT FULL SPEED TO PROVIDE 2380L/S (5040 -
CFM), BURNER IS OFF AHU-101 PROCESS PROCESS
WHEN EITHER OR BOTH EXHAUST FANS EF—05 AND 06 ARE STARTED, VFD OF SUPPLY FAN REMAINS AT EXHAUST EXHAUST
FULL SPEED 2265L/S (4800 CFM), VFD OF RETURN FAN REDUCE FAN SPEED TO PROVIDE 1910L/S SUPPLY |EXHAUST FANS FANS
(4040 CFM), BURNER IS OFF
N\
5.0 WINTER, OCCUPIED MODE j[ \1 AW
/ \
OUTSIDE AIR DAMPER AND EXHAUST AIR DAMPER OPEN. WHEN THE DAMPERS ARE FULLY OPEN AS PROOF f k\ / \
THROUGH THE END SWITCHES, THE SUPPLY FAN AND EXHAUST FAN ARE ALLOWED TO START. CIRCULATING FAN
WHEN BOTH EXHAUST FANS EF-101 AND EF-102 ARE OFF, VFD OF SUPPLY FAN RUNS AT REDUCED -~
SPEED TO PROVIDE 1135L/S (2400 CFM), VFD OF RETURN RUNS AT REDUCED SPEED TO PROVIDE )
1190L/S (2520 CFM), BURNER MODULATES TO MAINTAIN DISCHARGE AIR TEMPERATURE OF 18°C (65°F) 1.5 CFM/FT
AND RESET WITH SPACE TEMPERATURE SENSOR TO MAINTAIN SPACE TEMPERATURE OF 20°C (68°F). MAX.
—N—»D—
WHEN EITHER OR BOTH EXHAUST FANS EF—101 AND EF—102 ARE STARTED, VFD OF SUPPLY FAN RUNS
TO PROVIDE 1135L/S (2400 CFM), VFD OF RETURN FAN RUNS AT REDUCED SPEED TO PROVIDE 717L/S
(1520 CFM), BURNER MODULATES TO MAINTAIN DISCHARGE AIR TEMPERATURE OF 18°C (65°F) AND RESET
WITH SPACE TEMPERATURE SENSOR TO MAINTAIN SPACE TEMPERATURE OF 20°C (68°F).
AIR DISTRIBUTION SCHEMATIC
@ CS402 ROOFTOP AIR HANDLING UNIT (AHU—101)
02-M74-00-01
| Jr
ACC—101
ROOF MOUNTED _C\ ROOF MOUNTED — — o p——— -
EF—101 |/ EF—102 o\l T |
|
L Sﬂ |
|
| AC—101 :
PACKAGED :
REFRIGERANT |
HAND HAND LINESETS |
SWITCH SWITCH @
STATION STATION
1508 EXHAUST HOSE
(TYP) JI — . SEQUENCE OF OPERATION SEQUENCE OF OPERATION
i —<] -—— =<]._~_ TAILPIPE EXHAUST FANS EF—101 AND EF-102 AC=101 — SPUT A/C UNITS
1504 WALL MOUNTED ESEAE1M2EBAEF;£§ QSET(‘;SNTRO'—'—ED BY AC—101 CONTROLS WITH LOCAL THERMOSTAT TO
EXHAUST PIPE (TYP) ' MAINTAIN SPACE TEMPERATURE OF 21°C (70°F) IN THE
CONTROLS CURRENT SWITCHES IN FAN STARTERS (BY DIV WINTER AND  22°C (72°F) IN THE SUMMER

(2

CS810 TAIL PIPE AND

26) PROVIDE RUN SIGNAL TO AHU-101 WHEN
CURRENT SWITCH IS PROOFED EITHER OR BOTH
EXHAUST FANS ARE RUNNING

WALL MOUNTED EXHAUST SYSTEM

02-M74-00-01

/ 3\ ¢S751 SPLIT_A/C —ELECTRICAL ROOM

02-M74-00-02 (AC-101/ACC-101)

CONTROL SEQUENCE

(7

INFRARED HEATER/

THERMOSTAT

INFRARED HEATERS IH-101 AND IH-102

INFRARED HEATERS CONTROLS WITH LOCAL THERMOSTAT
TO MAINTAIN SPACE TEMPERATURE OF 20°C (68°F).

INFRARED HEATER CONTROLS

]
@

02-M74-00-02

STROBE AND HORN

ALARM

WATER LEVEL
CONTROL PANEL

REPAIR BAY—1

CONTROL LINES—(

DESIRED WATER LEVEL

SENSOR

LOW LEVEL SENSOR
(START TO FILL)

HIGH LEVEL SENSOR

¢--———

200
ﬁ)

200
C‘)

200
T

SEQUENCE OF OPERATION

FIRE WATER STORAGE TANKS TO BE CONTROLLED BY LEVEL SWITCHES.
LOW LEVEL AND HIGH LEVEL WATER ALARM TO BE MAINTAINED THROUGH BMS.
WHEN WATER LEVEL REACHES DESIRED WATER LEVEL SENSOR, SOLENOID VALVE ON

FILL LINE CLOSES.

WHEN WATER LEVEL REACHES LOW LEVEL SENSOR, SOLENOID VALVE OPENS TO
ALLOW WATER TO FILL TANKS AND LOW LEVEL ALARM IS SENT TO CONTROL PANEL
AND BMS UNTIL DESIRED WATER LEVEL SENSOR IS REACHED.

WHEN HIGH WATER LEVEL SENSOR IS REACHED, SOLENOID VALVE CLOSES AND
HIGH LEVEL ALARM IS SENT TO CONTROL PANEL AND BMS.

02-M74-00-02

FIRE WATER STORAGE TANK

CONTROL SCHEMATIC
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