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SYMBOL DESCRIPTION

SANITARY DRAINAGE - ABOVE GROUND

SANITARY DRAINAGE - UNDERGROUND

SANITARY DRAINAGE (ACID RESISTANT) - ABOVE GROUND

SANITARY DRAINAGE (ACID RESISTANT) - UNDERGROUND

STORM DRAINAGE - ABOVE GROUND

STORM DRAINAGE - UNDERGROUND

PUMPED DISCHARGE

DOMESTIC COLD WATER SUPPLY

DOMESTIC HOT WATER SUPPLY

DOMESTIC HOT WATER RECIRC.

TEMPERED WATER

ACID RESISTANT VENT

VENT

RUNNING TRAP

GAS

BACKFLOW PREVENTER

PRESSURE REDUCING VALVE

REVERSE OSMOSIS PIPING

RADIO ISOTOPE DRAIN

BACK WATER VALVE

PIPE TURNING DOWN

PIPE TURNING UP

DENOTES FIXTURE TYPE PER  SPECIFICATION

EMERGENCY SHOWER

EYE WASH

CLEANOUT IN FLOOR/BELOW GRADE

CLEANOUT IN CEILING

HOSE BIBB

NON FREEZE HOSE BIBB

SINGLE GAS OUTLET

DOUBLE GAS OUTLET

ROOF DRAIN

CONTROL FLOW ROOF DRAIN

VENT THROUGH ROOF

SCUPPER DRAIN

MANHOLE

CATCH BASIN

TRENCH GRATE & FRAME

AREA DRAIN

FUNNEL FLOOR DRAIN

FLOOR DRAIN

HUB DRAIN

FLOOR SINK

FLOOR DRAIN - FLUSHING RIM

WATER METER ASSEMBLY

GAS METER

BASEBOARD HEATER

CABINET UNIT HEATER

UNIT HEATER

UNION

MANUAL AIR VENT

PUMP

CONTROL VALVE - TWO WAY

CONTROL VALVE - THREE WAY

ISOLATION VALVE

BALANCING VALVE

CHECK VALVE

STRAINER - OVER 50MM WITH VALVED FLUSHING DRAIN

EXPANSION COMPENSATOR

EXPANSION LOOP

PIPE ANCHOR

PIPE GUIDE

PIPE BRANCH OFF TOP

PIPE BRANCH OFF BOTTOM

HEATING WATER RETURN

HEATING WATER SUPPLY

CONDENSER WATER RETURN

CONDENSER WATER SUPPLY

CHILLED WATER RETURN

CHILLED WATER SUPPLY

CHILLED GLYCOL RETURN

CHILLED GLYCOL SUPPLY

RELIEF VALVE

PRESSURE GAUGE

TEMPERATURE GAUGE

CONDENSATE DRAIN

REFRIGERANT GAS

REFRIGERANT LIQUID

LOW PRESSURE STEAM

LOW PRESSURE CONDENSATE

HIGH PRESSURE STEAM

HIGH PRESSURE CONDENSATE

STEAM CONDENSATE TRAP

COMPRESSED AIR OUTLET

COMPRESSED AIR

RADIANT PANEL TYPE - HEAT OUTPUT

EXISTING TO REMAIN

NEW WORK

HEATING GLYCOL RETURN

HEATING GLYCOL SUPPLY

PLUMBING

RECTANGULAR DUCTWORK - DIMENSIONS AS SHOWN

RECTANGULAR SUPPLY/OUTDOOR AIR DUCT UP

RECTANGULAR EXHAUST/RETURN AIR DUCT UP

MITRED ELBOW WITH TURNING VANES

DUCT RISE (DOUBLE LINE)

FUSIBLE LINK FIRE DAMPER (DOUBLE LINE)

BACK DRAFT DAMPER (DOUBLE LINE)

SMOKE DAMPER (DOUBLE LINE)

SUPPLY GRILLE - DIMENSIONS AS SHOWN ON SCHEDULE

CEILING EXHAUST/RETURN GRILLE - DIMENSIONS AS SHOWN ON SCHEDULE

CEILING SUPPLY AIR DIFFUSER - DIMENSIONS  AS SHOWN ON SCHEDULE

BRANCH TAKE-OFF WITH ADJUSTABLE 
SPLITTER
DAMPER IN SUPPLY DUCT (DOUBLE LINE)

OPEN ENDED DUCT WITH BALANCING DAMPER AND
BELLMOUTH. DIRECTION AS SHOWN (DOUBLE LINE)

FLEXIBLE DUCT CONNECTION

ACOUSTICALLY LINED DUCTWORK (DOUBLE LINE)

DUCT SILENCER

FLEXIBLE DUCT (DOUBLE LINE)

ROOM THERMOSTAT

ROOM HUMIDISTAT

FLEXIBLE DUCT CONNECTION WITH BALANCING DAMPER ON TAKE-OFF

DUCT MOUNTED HEATING COIL (DOUBLE LINE)

COMBINATION SMOKE/FIRE DAMPER (DOUBLE LINE)

EXHAUST/RETURN GRILLE - DIMENSIONS AS SHOWN ON SCHEDULE

FUSIBLE LINK FIRE DAMPER (SINGLE LINE)

BACK DRAFT DAMPER (SINGLE LINE)

SMOKE DAMPER (SINGLE LINE)

DUCTWORK (SINGLE LINE) - DIMENSION AS SHOWN

COMBINATION SMOKE/FIRE DAMPER (SINGLE LINE)

FLEXIBLE DUCT (SINGLE LINE)

DUCT MOUNTED HEATING COIL (SINGLE LINE)

SPRINKLER LINE

SUPERVISED VALVE

WATER FLOW ALARM

PRESSURE SWITCH

TEST CONNECTION

FIRE DEPARTMENT CONNECTION

AIR COMPRESSOR

SPRINKLER VALVE CABINET

PENDENT SPRINKLER HEAD

UPRIGHT SPRINKLER HEAD

SIDEWALL SPRINKLER HEAD

FIRE MAIN

STANDPIPE

POST-INDICATOR VALVE

FIRE HOSE CABINET

FIRE EXTINGUISHER C/W WALL BRACKET

FIRE EXTINGUISHER CABINET

FIRE HYDRANT C/W SHUT-OFF VALVE

CONCEALED SPRINKLER HEAD

AUTOMATIC AIR VENT

STEAM VENT

P-TRAP

HEAT TRACING

VENT

FIRE SUPPRESSION (CLEAN AGENT) SPRINKLER HEAD

CONNECT TO EXISTINGCTE

CAP

AIRFLOW / PIPE FLOW DIRECTION

CAP

LINEAR SLOT DIFFUSER - DIMENSIONS AS SHOWN ON SCHEDULE

RAIN WATER LEADER

TRAP SEAL PRIMER

BALANCING DAMPER (DOUBLE LINE)

BALANCING DAMPER (SINGLE LINE)

ROUND DUCTWORK - DIMENSION AS SHOWN
FUEL OIL SUPPLY

FUEL OIL RETURN

FUEL OIL VENT

SUPPLY AIR ROUND DIFFUSER

TRANSFER AIR DUCT

FUSIBLE LINK VALVE

SOLENOID VALVE

SUPPLY AIR LIGHT TROFFER

MOTORIZED  DAMPER (DOUBLE LINE)

MOTORIZED DAMPER (SINGLE LINE)
V

RP- # - XXX

FIRE RATED DUCTWORK (DOUBLE LINE)

RWL

SAN

FOV

FOR

FOS

600x300

600∅

BD

BD

G
600x300

V

ST-V

FEC

FHC

PIV

F

FM

SVC

TEST & DRAIN VALVE

DRY ALARM CHECK VALVE

PRESSURE SWITCH

WATER FLOW ALARM

PRESSURE SWITCH

EXCESS PRESSURE PUMP

WET ALARM CHECK VALVE

TEST & DRAIN VALVE

WATER FLOW ALARM

PS

WFA

SV

SP

SD

SD

BDD

BDD

FD

FD

SFD

SFD

O.E.D.

HGR

HGS

HWS

UH

BBH- #

CFRD

CA

CA

HPC

HPS

LPC

LPS

REFS

REFR

CNDR

CHGS

CHGR

CHS

CHR

CWS

CWR

HWR

CUH

FRD

FS

HD

FD

FFD

AD

TD

CB

MH

VTR

RD

G

NFHB

HB

EW-1

ES-1

"WC-1"

ISO

RO

G

AWV

TW

PD

STM

STM

SAN(AR)

SAN(AR)

SAN

CIRCULAR SUPPLY/OUTDOOR AIR DUCT UP

CIRCULAR EXHAUST/RETURN AIR DUCT UP

RECTANGULAR SUPPLY/OUTDOOR AIR DUCT DOWN

RECTANGULAR EXHAUST/RETURN AIR DUCT DOWN

CIRCULAR SUPPLY/OUTDOOR AIR DUCT DOWN

CIRCULAR EXHAUST/RETURN AIR DUCT DOWN

HIGH TEMPERATURE HEATING WATER RETURN

HIGH TEMPERATURE HEATING WATER SUPPLY

HTWR

HTWS

PUMPED CONDENSATEPC

GEO-EXCHANGE SUPPLYGEOS

GEO-EXCHANGE RETURNGEOR

HIGH TEMPERATURE HEATING GLYCOL RETURN

HIGH TEMPERATURE HEATING GLYCOL SUPPLY

HTGR

HTGS

FUEL OIL OVERFLOWFOO

PIPE SLEEVE

SYMBOL DESCRIPTION

VENTILATION

SYMBOL DESCRIPTION

HEATING & COOLING PIPING

SYMBOL DESCRIPTION

FIRE PROTECTION

SYMBOL DESCRIPTION

GENERAL

CO

CO

GROUND HYDRANT

ROOF HYDRANTRH

GH

DUCT RISE (SINGLE LINE)

SF

RF

EF

SUPPLY FAN

RETURN FAN

EXHAUST FAN

HEATING COIL

COOLING COIL

PRE-HEAT COIL

FILTERS

AIRFLOW / FLUID DIRECTION

NORMALLY OPEN

NORMALLY CLOSED

HUMIDITY SENSOR

TEMPERATURE SENSOR

CARBON MONOXIDE SENSOR

DIESEL NITROGEN OXIDE SENSOR

OXYGEN SENSOR

OCCUPANCY SENSOR

HUMIDIFIER

VARIABLE FREQUENCY DRIVE

NORMALLY  CLOSED CONTACT

ACTUATOR NORMALLY CLOSED DE-ENERGIZED POSITION

ACTUATOR NORMALLY OPEN DE-ENERGIZED POSITION

ACTUATOR FAIL OPEN POSITION

ACTUATOR FAIL CLOSED POSITION

TWO-POSITION ACTUATOR

NORMALLY OPEN CONTACT

MODULATING ACTUATOR

ACTUATOR FAIL LAST POSITION

BAS ADJUSTABLE SET POINTAP

HAND-OFF-AUTOHOA

BACNET VARIABLEBV

FLOW SWITCH

LEVEL SWITCH

PRESSURE SENSOR

DIFFERENTIAL PRESSURE SENSOR

VELOCITY SENSOR

PRESSURE SWITCH

ANALOG INPUT

ANALOG OUTPUT

DIGITAL INPUT

DIGITAL OUTPUT

BUILDING AUTOMATION SYSTEMBAS

CONTROL WIRING

DO

DI

AO

AI

NC

NO

SYMBOL DESCRIPTION

CONTROLS

CARBON DIOXIDE SENSOR

LOCAL DISPLAY UNIT

MOTOR STARTER

MANUFACTURER SUPPLIED EQUIPMENT CONTROLLER

DIFFERENTIAL PRESSURE SWITCH

DOOR  SWITCH

TEMPERATURE SWITCH

VELOCITY PRESSURE SENSOR

MOTORIZED DAMPER

MANUAL ISOLATION DAMPER

MOTOR CONTROL CENTRE

M

G

T

H

F

S

F

C

C

H

C

P

C

LDU

CONTROLLER

MCC

STARTER

RT

BFP

M

M

PS

TSP

VS

VP

TS

T

FL

NC

NO

DS

DP

FS

LS

PS

CO2

CO

NOX

DP

H

O2

P

MD

VFD
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M-001

MECHANICAL LEGEND &
DRAWING LIST

Checked by:   Ali Nakhaei-Zadeh
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YORK REGIONAL POLICE
HELICOPTER HANGAR

MECHANICAL DRAWING LIST

DRAWING

# DRAWING NAME

M-000 COVER PAGE

M-001 MECHANICAL LEGEND & DRAWING
LIST

M-100 MECHANICAL SITE PLAN

M-150 ROOF PLAN

M-250 FOUNDATION PLAN

M-251 PLUMBING NEW WORK - LEVEL 1

M-252 MECHANICAL ROOM PIPING

M-351 VENTILATION NEW WORK - LEVEL 1

M-551 FIRE PROTECTION NEW WORK -
LEVEL 1

M-701 FIRE PROTECTION SCHEMATIC

M-702 HEATING SCHEMATIC

M-703 VRF SCHEMATIC

M-704 GAS SCHEMATIC

M-750 MECHANICAL CONTROL SEQUENCES
I

MECHANICAL DRAWING LIST

DRAWING

# DRAWING NAME

M-751 MECHANICAL CONTROL SEQUENCES
II

M-752 MECHANICAL CONTROL SEQUENCES
III

M-800 MECHANICAL TYPICAL DETAILS I

M-801 MECHANICAL TYPICAL DETAILS II

M-802 MECHANICAL TYPICAL DETAILS III

M-803 MECHANICAL TYPICAL DETAILS IV

M-804 MECHANICAL TYPICAL DETAILS V

M-805 MECHANICAL TYPICAL DETAILS VI

M-806 MECHANICAL TYPICAL DETAILS VII

M-807 MECHANICAL TYPICAL DETAILS VIII

M-808 MECHANICAL TYPICAL DETAILS IX

M-809 MECHANICAL TYPICAL DETAILS X

M-900 MECHANICAL SCHEDULES

M-901 MECHANICAL SCHEDULES II
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WD

Ø150MM SAN INV.  272 
CONNECT  TO 

SEPTIC SYSTEM

Ø100MM X  Ø65MM X Ø65MM FLUSH CHROME, 
TWO-WAY INLET FIRE DEPARTMNET CONNECTION 
C/W 'AUTOSPRINK' LETTERING.

Ø200MM STM INV. 271.5 
CONNECT STORM PIPE TO 

STORM REFER CIVIL

Ø100MM DW INCOMING  
REFER CIVIL

Ø150MM UNDERGROUND 
FIRE PIPING REFER CIVIL

PROPOSED MANIFOLD LOCATION.
MANIFOLDS SHALL NOT HAVE 
BALANCING VALVES OR OTHER 
DEVICES WHICH MAY REQUIRE 
MAINTENANCE

MANIFOLD 2 PIT & COVER

HANGAR INFLOOR 

HEATING AREA

GAS METER ASSEMBLY

NG FROM CITY TO GAS 
METER

GENSET (NATURAL GAS)

UTILITY-FED EMERGENCY 
GENERATOR GAS 
REGULATOR STATION DWG# 
M-704

1
2

3
4

5

A

C

D

E

F

B

SEPARATE PRICE #2
DELETE ALL SNOW MELTING FROM 
PROJECT

HELICOPTER 
PARKING PAD 

(HEATED SYSTEM)

SEPARATE PRICE #1
HEATED HELICOPTER 
PARKING SHOWN CROSSED

MANIFOLD 3 PIT & COVER

MANIFOLD 1 PIT & COVER

H

APRON (HEATED 
SYSTEM)

FATO (HEATED 
SYSTEM)

COVERAGE AREA 
FOR MANIFOLD 3

COVERAGE AREA 
FOR MANIFOLD 1

COVERAGE AREA FOR 
MANIFOLD 2

BBQ (NATURAL GAS)

Ø65MM NG  TO MR. & RTU'S

NG PIPE TO EMERGENCY 
GENERATOR
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RD

RD

RD
RD

32Ø NG

20Ø NG

RTU-2

ASHP-1

ODU-1

RTU-1

250Ø V TO ROOF

250Ø V TO ROOF

RDRD

38Ø HGR FROM MR

38Ø HGS TO MR

32Ø NG

1 2 3 4 5

A

C

D

E

F

B
65Ø NG

65Ø NG
FROM GAS METER 

ASSEMBLY
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JS

SH
SH

KS

L-
2

W
C
-1

W
C
-1 W

C
-1

L-
1

FD

FD

FD

C
O

FD

C
O

LA
U
N
D
R
Y 

BO
X

150Ø SAN

150Ø SAN

75Ø SAN

75Ø SAN

Ø200MM STM INV. 271.5 
CONNECT STORM PIPE TO 

STORM REFER CIVIL

FD

FD

C
O

FD

TD

TD

100Ø SAN

100Ø SAN

C
O

NG BURIED PIPE FROM CITY

C
O

C
O

Ø100MM DW INCOMING 
REFER CIVIL

Ø150MM UNDERGROUND 
FIRE PIPING BY OTHERS

100Ø SAN

100Ø SAN

150Ø SAN

150Ø SP

100Ø SAN

100Ø SAN

100Ø SAN

FFD

100Ø SAN

Ø150MM SAN INV. 272 
CONNECT  TO SEPTIC TANK

FD

75Ø HGS ECOFLEX PIPE
TO SNOW MELTING 

MANIFOLD 1, 2, 3

123

123

75Ø HGR ECOFLEX PIPE
FROM SNOW MELTING 

MANIFOLD 1, 2, 3

150Ø HGR BURIED PIPE

150Ø HGS BURIED PIPE

GENERAL NOTES FOR SNOW MELTING SYSTEM:

1. THE SIX PIPE BRANCHES(THREE SUPPLY & THREE RETURN) ARE ECOFLEX PIPES WITH ACCESSORIES 
    TO CONNECT TO THE STEEL PIPES AS SHOWN

2. EACH ECOFLEX PIPE WILL CONNECT TO EACH MANIFOLD LOCATION AS SHOWN IN THE DWG# M-100

LS

NG   FROM CITY TO GAS 
METER ASSEMBLY

GAS METER ASSEMBLY
SEE DWG# M-704 FOR 
DETAILS 

75Ø SAN

1 2 3 4 5

A

C

D

E

F

B

UTILITY-FED EMERGENCY 
GENERATOR GAS 

REGULATOR STATION DWG# 
M-704

150Ø SAN

C
O

1. MECHANICAL CONTRACTOR SHALL REVIEW STRUCTURAL DRAWINGS REGARDING SIZE AND 
LOCATIONS OF BEAMS AND EXPANSION JOINTS

2. MECHANICAL CONTRACTOR SHALL COORDINATE ALL PIPING AND DUCTWORK WITH 
STRUCTURAL BEAMS AND PROVIDE SLEEVING AS NECESSARY TO MAINTAIN MINIMUM 
HEADROOM AS INDICATED ON ARCHITECTURAL DRAWINGS

3. MECHANICAL CONTRACTOR SHALL REVIEW ALL ARCHITECTURAL AND INTERIOR DESIGN 
DRAWINGS AND MAINTAIN MINIMUM HEADROOM AS INDICATED

4. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH MANUFACTURERS 
RECOMMENDATIONS 

5. PROVIDE ISOLATION VALVES FOR ALL RISERS AND AT EACH FIXTURE

6. ALL DRAINAGE PIPING SHALL BE 100⌀ AND SLOPED AT 1% UNLESS NOTED OTHERWISE
7. ALL TRAPPED SANITARY DRAINS LOCATED IN UNHEATED SPACE SHALL BE ELECTRICALLY 

HEAT TRACES AND INSULATED OVER ENTIRE LENGTH
8. PROVIDE P-TRAPS, VENT TO OUTDOORS AND PRIMING TO ALL FLOOR DRAINS
9. PROVIDE FULL VENTING SYSTEM IN ACCORDANCE WITH OBC PART 7. COORDINATE ALL 

VENTS AND TERMINATION POINTS
10. ALLOW FOR PIPING AND HEATING TRACING FOR ALL TRAP PRIMERS
11. ALLOW FOR HEAT TRACING FOR ALL SUMP PUMP DISCHARGE PIPING 

GENERAL NOTES
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W D

M BFP

WM

R
D

R
D

R
D

R
D

100Ø STM

150Ø STM

FD

JS

CO

CO

FD

SH

SH

FD

KS

L-2 L-2

WC-1 WC-1

WC-1

L-1

LAUNDRY BOX

CO

CO

W/D

32Ø DCW

38Ø DCW

50Ø DCW

FD

FD NFHB-1

NFHB-1

NFHB-1
20Ø DHW

20Ø DCW

25Ø DCW
CO

25Ø DCW

12Ø DCW

CO

TLWH MOUNTED ON 
WALL ABOVE 

CEILING

CO

TD

100mm PREFABRICATED TRENCH DRAIN 1% SLOPE 
FOR MORE DETAILS 

SEE DWG# M-904

NFHB-1

TLWH-1

TLWH-2

TLWH-3

TLWH-4

TLWH-5

TSP-1

150Ø STM

R
DR
D

FFD

CATCH BASIN CATCH BASIN

TD

LS

AIR
COMPRESSOR

12Ø CA

12Ø CA

12Ø CA

AIR OUTLET

AIR OUTLET

AIR OUTLET

FDFD

CO

FD

GAS METER ASSEMBLY
SEE DWG# M-704 

FOR DETAILS

65Ø NG

50Ø NG

50Ø NG

38Ø DCW

25Ø DCW

EMERGENCY 
EYEWASH & SHOWER 
STATION

TMV

50Ø DCW

25Ø CA

75Ø DCW

20Ø DHW50Ø DCW

20Ø DCW

20Ø DHW

20Ø DCW

20Ø DHW

75Ø75Ø

1 2 3 4 5

A

C

D

E

F

B

BBQ

CO

200Ø STM

200Ø STM

65Ø NG FA

65Ø NG UP TO MR &
RTU'S

UTILITY-FED EMERGENCY 
GENERATOR GAS 
REGULATOR STATION DWG# 
M-704

NG PIPE TO EMERGENCY 
GENERATOR

50Ø NG TO UTILITY-FED 
EMERGENCY GENERATOR 
GAS REGULATOR STATION 
DWG# M-704

20Ø NG PIPE TO BBQ FROM 
GAS METER 

CO

CONFERENCE

103

IT

105
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1. MECHANICAL CONTRACTOR SHALL REVIEW STRUCTURAL DRAWINGS REGARDING SIZE AND 
LOCATIONS OF BEAMS AND EXPANSION JOINTS

2. MECHANICAL CONTRACTOR SHALL COORDINATE ALL PIPING AND DUCTWORK WITH 
STRUCTURAL BEAMS AND PROVIDE SLEEVING AS NECESSARY TO MAINTAIN MINIMUM 
HEADROOM AS INDICATED ON ARCHITECTURAL DRAWINGS

3. MECHANICAL CONTRACTOR SHALL REVIEW ALL ARCHITECTURAL AND INTERIOR DESIGN 
DRAWINGS AND MAINTAIN MINIMUM HEADROOM AS INDICATED

4. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH MANUFACTURERS 
RECOMMENDATIONS 

5. PROVIDE ISOLATION VALVES FOR ALL RISERS AND AT EACH FIXTURE

6. ALL DRAINAGE PIPING SHALL BE 100⌀ AND SLOPED AT 1% UNLESS NOTED OTHERWISE
7. ALL TRAPPED SANITARY DRAINS LOCATED IN UNHEATED SPACE SHALL BE ELECTRICALLY 

HEAT TRACES AND INSULATED OVER ENTIRE LENGTH
8. PROVIDE P-TRAPS, VENT TO OUTDOORS AND PRIMING TO ALL FLOOR DRAINS
9. PROVIDE FULL VENTING SYSTEM IN ACCORDANCE WITH OBC PART 7. COORDINATE ALL 

VENTS AND TERMINATION POINTS
10. ALLOW FOR PIPING AND HEATING TRACING FOR ALL TRAP PRIMERS
11. ALLOW FOR HEAT TRACING FOR ALL SUMP PUMP DISCHARGE PIPING 
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GENERAL NOTES:

1. CONTRACTOR TO PROVIDE ALL MANIFOLDS AND CONNECTIONS AND PIPING FOR INFLOOR HEATING

2. CONTRACTOR TO PROVIDE PROPOSED MANIFOLD LOCATIONS AND SHOP DRAWING FOR REVIEW AND 
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VENTILATION NEW WORK - LEVEL 1
1

1. SEQUENCE OF OPERATION RTU-1

1.1. GENERAL
1.1.1. THE ROOFTOP UNIT PROVIDES HEATING, COOLING AND VENTILATION AIR TO THE SPACES VIA THE FAN COILS.  THE UNIT 

EXHAUST FAN IS USED TO EXHAUST AIR FROM THE WASHROOMS.  SCHEDULING SHOULD BE COORDINATED WITH THE 
WASHROOM EXHAUST FAN.

1.1.2. THE UNIT IS A CONSTANT VOLUME UNIT AND CONSISTS OF SUPPLY FAN, AN EXHAUST FAN, A HEAT WHEEL WITH BYPASS 
DAMPERS, A GAS FIRED BURNER AND A DX COOLING COIL.

1.2. SAFETIES AND LIMITS
1.2.1. A FREEZESTAT IS HARDWIRED TO SHUTDOWN THE FANS AND CLOSE THE DAMPERS WHEN THE SENSED TEMPERATURE 

DROPS BELOW 2 DEG C.  A 5 MINUTE TIME DELAY IS PROVIDED ON START-UP TO BYPASS THE LIMIT AND ALLOW TIME FOR 
THE HEATING SYSTEM TO COME UNDER CONTROL.  ONCE THE TIMER HAS EXPIRED THE UNIT WILL TRIP IF IT DETECTS 
AN AIR TEMPERATURE OF LESS THAN 2 DEG C.  ONCE TRIPPED THE LIMIT MUST BE RESET MANUALLY.  PROVIDE A RESET 
BUTTON ON THE CONTROL PANEL.  PROTECTION WILL WORK WHEN THE FAN IS IN EITHER ‘HAND’ OR ‘AUTO’.

1.2.2. SUPPLY AIR TEMPERATURE CONTROL IS DISABLED UNTIL FAN RUN STATUS IS RECEIVED.
1.2.3. SIMULTANEOUS HEATING AND COOLING IS PROHIBITED. 
1.2.4. MINIMUM ON/OFF RUN TIMES ARE PROVIDED FOR BOTH THE DX STAGING AND GAS BURNER.  COORDINATE WITH 

MANUFACTURER TO ENSURE PROPER TIME DELAYS.
1.2.5. IF THE HEAT WHEEL IS OFF FOR MORE THAN 1 DAY THE CONTROLLER WILL ROTATE THE WHEEL AT MINIMUM SPEED FOR A 

MINIMUM OF 5 MINUTES.
1.3. MODES OF OPERATION
1.3.1. THE OCCUPIED AND UNOCCUPIED MODES ARE DETERMINED BY A TIME OF DAY SCHEDULE.
1.4. OCCUPIED MODE
1.4.1. OVERVIEW:  THE UNIT WILL PROVIDE HEATING, COOLING AND VENTILATION TO THE SPACES VIA THE FAN COIL UNITS.  THE 

UNIT WILL CONTROL TO MAINTAIN THE SUPPLY AIR TEMPERATURE AT SETPOINT.
1.4.2. SUPPLY AIR TEMPERATURE SETPOINT:  THE UNIT DELIVERS NEUTRAL AIR FOR THE FAN COILS.  THE SETPOINT WILL BE 

SET TO 16 DEG C (HEATING) AND 18 DEG C (COOLING). 
1.4.3. SUPPLY FAN + OA DAMPER:  THE OUTSIDE AIR DAMPER IS OPEN, AND THE SUPPLY FAN RUNS CONTINUOUSLY.  
1.4.4. EXHAUST FAN + EA DAMPER:  THE EXHAUST AIR DAMPER IS OPEN, AND THE EXHAUST FAN RUNS CONTINUOUSLY.
1.4.5. HEAT WHEEL + BYPASS DAMPERS:  WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 12 DEG C THE HEAT WHEEL WILL 

MODULATE TO EITHER MAINTAIN THE SUPPLY AIR TEMPERATURE AT SETPOINT OR TO PROVIDE FROST CONTROL.  WHEN 
THE OUTDOOR AIR TEMPERATURE IS MORE THAN 2 DEG C ABOVE THE RETURN AIR TEMPERATURE THE HEAT WHEEL WILL 
OPERATE AT MAXIMUM SPEED.  OTHERWISE WHEN THE OUTDOOR AIR TEMPERATURE IS ABOVE 12 DEG C AND LESS THAN 
THE EXHAUST AIR TEMPERATURE THE HEAT WHEEL WILL BE OFF.  WHEN THE HEAT WHEEL IS ROTATING THE BYPASS 
DAMPERS WILL BE CLOSED.  WHEN THE HEAT WHEEL IS OFF THE DAMPERS WILL BE FULLY OPEN.  THE CONTROLLER WILL 
PROVIDE FROST PROTECTION FOR THE HEAT WHEEL.  THE CONTROLLER WILL SLOW THE WHEEL DOWN AND STOP IT IF 
NECESSARY TO MAINTAIN THE FROST TEMPERATURE SLIGHTLY ABOVE THE FROST SETPOINT WHICH VARIES WITH THE 
EXHAUST AIR HUMIDITY AND OUTDOOR AIR TEMPERATURE AS SHOWN IN THE TABLE BELOW:

1.4.6. DX SYSTEM:  DX COOLING WILL BE CONTROLLED TO MAINTAIN THE SUPPLY AIR TEMPERATURE AT SETPOINT.
1.4.7. GAS BURNER:  THE GAS BURNER WILL BE CONTROLLED TO MAINTAIN THE SUPPLY AIR TEMPERATURE AT SETPOINT.
1.5. UNOCCUPIED MODE
1.5.1. OVERVIEW:  THE UNIT IS OFF.
1.5.2. SUPPLY FAN + OA DAMPER:  THE DAMPER IS CLOSED AND THE SUPPLY FAN IS OFF.
1.5.3. EXHAUST FAN+ EA DAMPER:  THE DAMPER IS CLOSED AND THE EXHAUST FAN IS OFF.
1.5.4. DX SYSTEM:  DX COOLING IS OFF.
1.5.5. GAS BURNER:  THE GAS BURNER IS OFF.
1.6. URGENT ALARMS
1.6.1. LOW TEMPERATURE SAFETY ALARM IS TRIPPED.
1.7. NON-URGENT ALARMS
1.7.1. FAN IS COMMANDED ON AND STATUS IS NOT RECEIVED (2 MINUTE DELAY).
1.7.2. THE UNIT IS RUNNING AND THE SUPPLY AIR TEMPERATURE IS BELOW 8 DEG C OR ABOVE 24 DEG C.
1.7.3. FAN IS COMMANDED OFF AND STATUS IS RECEIVED (10 MINUTE DELAY).
1.8. MAINTENANCE ALARMS
1.8.1. FILTER DIFFERENTIAL IS ABOVE SETPOINT.
1.8.2. MANUAL OVERRIDES ARE PLACED ON THE SYSTEM.
1.9. OPERATIONAL TRENDS (5-MINUTE INTERVALS, 7-DAYS)
1.9.1. ALL INPUTS AND OUTPUTS.
1.9.2. SUPPLY AIR TEMPERATURE SETPOINT.
1.10. PERFORMANCE TRENDS (DAILY INTERVALS, 5-YEARS)
1.10.1. SUPPLY AIR TEMPERATURE INDEX:  DAILY AVERAGE OF THE PERCENTAGE OF TIME THE SUPPLY AIR TEMPERATURE IS 

WITHIN NORMAL LIMITS (BETWEEN THE COOLING SETPOINT (PLUS 1 DEG C) AND HEATING SETPOINT (MINUS 1 DEG C)).
1.10.2. AIRFLOW COOLING INTENSITY:  DAILY AVERAGE OF THE AMOUNT OF TIME IN THE COOLING MODE. 
1.10.3. AIRFLOW HEATING INTENSITY:  DAILY AVERAGE OF THE AMOUNT OF TIME IN THE HEATING MODE.
1.10.4. DAILY AIRFLOW HOURS:  THE TOTAL NUMBER OF HOURS THE UNIT OPERATED DURING THE DAY.

1.0 SEQUENCE OF OPERATIONS RTU-2

1.1. GENERAL
1.1.1. THE ROOFTOP UNIT PROVIDES HEATING, COOLING (FREE COOLING ONLY), AND VENTILATION TO THE HANGER.  WHEN 

GAS DETECTION SENSORS (CO/NOX) DETECT THE PRESENCE OF GAS, THE UNIT WILL OPERATE AT FULL VOLUME AND 
100% OUTSIDE AIR REGARDLESS OF THE MODE OF OPERATION, UNTIL GAS LEVELS DROP TO SUITABLE LEVELS.

1.1.2. THE UNIT CONSISTS OF A SUPPLY FAN, EXHAUST FAN, MIXING DAMPERS, ENERGY RECOVERY WHEEL, AND A GAS FIRED 
BURNER.

1.1.3. THE UNIT IS A VARIABLE VOLUME UNIT AND THE SUPPLY AND EXHAUST FANS HAVE BEEN PROVIDED WITH VARIABLE 
FREQUENCY DRIVES.

1.1.4. PROVIDE AN ALARM STROBE/HORN IN THE SPACE FOR LOCAL HIGH GAS ALARM ANNUNCIATION. 
1.1.5. OCCUPANCY STATUS IS NOT CONSIDERED FOR OPERATION 
1.2. SAFETIES AND LIMITS
1.2.1. FAN SPEED MODULATION IS DISABLED UNTIL FAN RUN STATUS IS RECEIVED.
1.2.2. THE MINIMUM SPEED FOR THE VFD IS 50% (30 HZ – CONFIRM MIN SPEED WITH BALANCER).  
1.2.3. SUPPLY AIR TEMPERATURE CONTROL IS DISABLED UNTIL FAN RUN STATUS IS RECEIVED.
1.2.4. DAMPER CONTROL IS DISABLED UNTIL FAN RUN STATUS IS RECEIVED.
1.2.5. SIMULTANEOUS HEATING AND COOLING IS NOT PERMITTED.
1.2.6. IF THE HEAT WHEEL IS OFF FOR MORE THAN 1 DAY THE CONTROLLER WILL ROTATE THE WHEEL FOR A MINIMUM OF 5 

MINUTES.
1.3. MODES OF OPERATION

1.4. OCCUPIED MODE
1.4.1. OVERVIEW:  THE UNIT WILL PROVIDE HEATING, COOLING (FREE COOLING ONLY), AND VENTILATION TO THE SPACE.  THE 

UNIT WILL CONTROL TO MAINTAIN THE SPACE TEMPERATURE AT SETPOINT.  
1.4.2. SPACE TEMPERATURE SETPOINTS:  THE HEATING SETPOINT WILL BE SET TO 16 DEG C (OR 18 DEG C WHEN ASHP IS 

OFF) .
1.4.3. GAS DETECTION SETPOINTS:  THE CO SETPOINT IS 25 PPM.  THE NOX SETPOINT IS 1 PPM. UNIT RUNS AT 100%.
1.4.4. SUPPLY FAN:  THE SUPPLY FAN RUNS CONTINUOUSLY AT FULL SPEED.  
1.4.5. EXHAUST FAN:  THE POWER EXHAUST FAN RUNS IN CONJUNCTION WITH THE FRESH AIR DAMPER.  ONCE THE DAMPER IS 

OPEN ABOVE 30%, THE POWER EXHAUST FAN WILL START AND IT’S SPEED WILL BE SET IN ACCORDANCE WITH THE 
AMOUNT OF FRESH AIR BEING PROVIDED.  

1.4.6. MIXED AIR DAMPERS:  THE DAMPERS WILL CONTROL TO MAINTAIN THE MINIMUM AMOUNT OF FRESH AIR TO THE SPACE, 
GAS DETECTION SENSORS BELOW SETPOINT AND FREE COOLING WHEN AVAILABLE AND REQUIRED.  THE MINIMUM 
FRESH AIR LIMIT IS SET TO 20% (BALANCER TO CONFIRM).  IF ANY GAS DETECTION SENSOR IS ABOVE SETPOINT, THE 
DAMPERS WILL BE SET TO 100% OUTDOOR AIR (GAS DETECTION OVERRIDES ALL OTHER CONTROL STRATEGIES).  FREE 
COOLING WILL PROVIDE THE ONLY STAGE OF COOLING FOR THE UNIT.  WHEN FREE COOLING IS AVAILABLE THE MIXED 
AIR DAMPERS WILL MODULATE TO MAINTAIN THE SPACE TEMPERATURE AT SETPOINT.  FREE COOLING WILL BE 
AVAILABLE WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 18 DEG C.  

1.4.7. GAS BURNER:  THE GAS BURNER WILL BE CONTROLLED TO MAINTAIN THE SPACE TEMPERATURE AT SETPOINT.
1.4.8. HEAT WHEEL + BYPASS DAMPERS (FREE COOLING MODE):  WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 12 DEG C 

THE HEAT WHEEL WILL MODULATE TO EITHER MAINTAIN THE SPACE TEMPERATURE AT SETPOINT OR TO PROVIDE 
FROST CONTROL.  UNIT TURNS ON FOR THE FOLLOWING TRIGGERS: 
- C02 > LIMIT, 50% RETURN FAN, 50% SUPPLY FAN. 
- CO > LIMIT, 100% RETURN FAN, 80% SUPPLY FAN, 
- NOX > LIMIT, 100% RETURN FAN, 80% SUPPLY FAN OR TEMP < 16 DEG C, 
- OFF, 18 DEG C, 100% FAN.

1.4.9. FROST TEMPERATURE SETPOINT:  THE FROST TEMPERATURE SETPOINT VARIES WITH THE EXHAUST AIR HUMIDITY AND 
OUTDOOR AIR TEMPERATURE AS SHOWN IN THE TABLE BELOW:

1.5. UNOCCUPIED MODE
1.5.1. OVERVIEW:  THE ROOFTOP UNIT IS OFF.  DURING THE UNOCCUPIED MODE THE RTU WILL START UP TO PROVIDE 

HEATING/COOLING AS REQUIRED TO MAINTAIN THE SPACE TEMPERATURE AT THE UNOCCUPIED SETPOINTS AND FOR 
GAS DETECTION VENTILATION.  IF THE SPACE TEMPERATURE DROPS BELOW THE HEATING SETPOINT OR RISES ABOVE 
THE COOLING SETPOINT THE UNIT WILL BE ENABLED TO PROVIDE UNOCCUPIED HEATING/COOLING.  A DEADBAND OF 2 
DEG C IS APPLIED TO RETURN THE UNIT TO THE OFF STATE.  IF THE GAS DETECTION SENSORS (EITHER CO OR NOX) RISE 
ABOVE SETPOINT, THE UNIT WILL BE ENGAGED TO VENTILATE THE SPACE.

1.5.2. SPACE TEMPERATURE UNOCCUPIED SETPOINTS:  THE UNOCCUPIED HEATING SETPOINT IS SET TO 18 DEG C.  THE 
UNOCCUPIED COOLING SETPOINT IS SET TO 28 DEG C.  

1.5.3. GAS DETECTION SETPOINTS:  THE CO SETPOINT IS 25 PPM.  THE NOX SETPOINT IS 1 PPM.
1.5.4. SUPPLY FAN:  WHEN THE OUTDOOR AIR TEMPERATURE IS BELOW 5 DEG C, THE FAN WILL RUN CONTINUOUSLY AT 50% 

SPEED, OTHERWISE THE FAN IS OFF (5 DEG C DIFFERENTIAL). DURING UNOCCUPIED COOLING OR HEATING, THE FAN 
WILL RUN AT 100% SPEED.  DURING UNOCCUPIED GAS DETECTION VENTILATION, THE FAN WILL RUN AT 100% SPEED.

1.5.5. EXHAUST FAN:  THE EXHAUST FAN CONTROLS AS PER THE OCCUPIED MODE.
1.5.6. MIXED AIR DAMPERS:  THE FRESH AIR DAMPER IS CLOSED AND THE RETURN DAMPER IS OPEN AT ALL POINTS IN TIME 

EXCEPT: 1) WHEN GAS IS DETECTED – DAMPERS GO TO 100% FRESH AIR, 2) THE UNIT IS RUNNING FOR TEMPERATURE 
CONTROL AND FREE COOLING IS PERMITTED AND REQUIRED.

1.5.7. GAS HEATING:  CONTROLLED AS PER THE OCCUPIED MODE.  HEATING IS OFF WHEN THE UNIT IS OFF.
1.5.8. HEAT WHEEL CONTROL.  CONTROLLED AS PER THE OCCUPIED MODE.  THE HEAT WHEEL IS OFF WHEN THE UNIT IS OFF 

AND/OR WHEN THE UNIT IS SIMPLY CIRCULATING AIR.
1.6. URGENT ALARMS
1.6.1. LOW TEMPERATURE LIMIT.
1.6.2. LOW SPACE TEMPERATURE.
1.6.3. CO LEVEL ABOVE 50 PPM. 
1.6.4. NOX LEVEL ABOVE 3 PPM. 
1.7. NON-URGENT ALARMS
1.7.1. FAN IS COMMANDED ON AND STATUS IS NOT RECEIVED (2 MINUTE DELAY).
1.7.2. THE SUPPLY AIR TEMPERATURE DROPS BELOW 7 DEG C.
1.7.3. THE SUPPLY AIR TEMPERATURE RISES ABOVE 43 DEG C.
1.7.4. FAN IS COMMANDED OFF AND STATUS IS ON (10 MINUTE DELAY).
1.8. MAINTENANCE ALARMS
1.8.1. FILTER ALARM.
1.8.2. MANUAL OVERRIDES ARE PLACED ON THE SYSTEM.
1.9. OPERATIONAL TRENDS (5-MINUTE INTERVALS, 7-DAYS)
1.9.1. ALL INPUTS AND OUTPUTS.
1.9.2. SUPPLY AIR TEMPERATURE SETPOINT.
1.10. PERFORMANCE TRENDS (DAILY INTERVALS, 5-YEARS)
1.10.1. SPACE TEMPERATURE INDEX:  DAILY AVERAGE OF THE PERCENTAGE OF TIME THE SPACE TEMPERATURE IS WITHIN 

NORMAL LIMITS (BETWEEN THE COOLING SETPOINT (PLUS 1 DEG C) AND HEATING SETPOINT (MINUS 1 DEG C)).
1.10.2. AIRFLOW HEATING INTENSITY:  DAILY AVERAGE OF THE AMOUNT OF TIME IN THE HEATING MODE.
1.10.3. DAILY AIRFLOW HOURS:  THE TOTAL NUMBER OF HOURS THE UNIT OPERATED DURING THE DAY.SCALE: 1 : 100

RTU-1 SCHEMATIC CONCEPT
2

EXHAUST AIR 
FROM CEILING 
PLENUM (378 L/S)

WASHROOM 
/SHOWER EXHAUST 
(189 L/S)
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.

SPRINKLER SYSTEM DESIGN AND INSTALLATION TO BE IN
ACCORDANCE WITH NFPA 13-2013, THE ONTARIO BUILDING
CODE-2012, THE ONTARIO FIRE CODE-2012, AND LOCAL AUTHORITY
REQUIREMENTS.
ADHERE TO AND OBTAIN ALL PERMITS, LICENSES AND
GOVERNMENT REQUIREMENTS, IF APPLICABLE.
CUTTING OF STRUCTURAL AND/OR ARCHITECTURAL MEMBERS TO
BE DONE ONLY WITH THE WRITTEN APPROVAL OF THE ARCHITECT
AND/OR STRUCTURAL ENGINEER.
ALL ELECTRICAL WIRING OF SPRINKLER DEVICES IS BY OTHERS.
COORDINATE ALL ELECTRICAL ITEMS WITH ELECTRICAL
CONTRACTOR AND ENSURE PROPER COORDINATION.
PROVIDE STOCK OF EXTRA SPRINKLERS IN ACCORDANCE WITH
NFPA-13, 6.2.9.
COORDINATION IS TO TAKE PLACE BETWEEN THE SPRINKLER
CONTRACTOR AND ALL OTHER TRADES.
THE SPRINKLER CONTRACTOR IS TO FIELD SURVEY THE SITE,
INCLUDING STRUCTURAL STEEL AND MECHANICAL/ELECTRICAL
SERVICES PRIOR TO FABRICATION AND INSTALLATION.
CONFLICTS OR DISCREPANCIES ARE TO BE REPORTED
IMMEDIATELY TO THE DESIGN CONSULTANTS.
INSTALL HIGH TEMPERATURE SPRINKLERS AROUND ALL HEAT
SOURCES IN ACCORDANCE WITH NFPA 13-2013.
INSTALL GUARDS ON SPRINKLERS IN WAREHOUSE, MECHANICAL,
ELECTRICAL AND STORAGE ROOMS.
INSTALL LOW POINT DRAINS ON ALL TRAPPED SECTIONS OF PIPING
IN ACCORDANCE WITH NFPA 13-2013.
PROVIDE TAGS AND SIGNAGE AS PER NFPA 13-2013.
SPRINKLER SYSTEMS ARE TO BE HYDROSTATICALLY TESTED IN
ACCORDANCE WITH NFPA 13-2013.

GENERAL NOTES - FIRE PROTECTION

14. CONTRACTOR SHALL VERIFY FLOWS AND PRESSURES VIA A FIRE
HYDRANT FLOW TEST PERFORMED BY A LICENSED COMPANY, AT
THE SITE PRIOR TO ANY DESIGN, HYDRAULIC CALCULATIONS
AND INSTALLATION OF ANY FIRE PROTECTION SYSTEMS.

15. CONTRACTOR SHALL PROVIDE AND INSTALL NEW FIRE
EXTINGUISHERS ON HOOKS OR IN CABINETS AS SHOWN ON THE
DRAWINGS.

16. CONTRACTOR SHALL INSTALL THE FOLLOWING TYPES OF FIRE
EXTINGUISHERS OR EQUIVALENT:

FIRE EXTINGUISHER CABINETS--BOH AND OFFICE AREAS: NATIONAL
FIRE EQUIPMENT LTD OR EQUIVALENT, MODEL 102F C/W A CLASS
'ABC' 5LB DRY CHEM FIRE EXTINGUISHER

FIRE EXTINGUISHER ON HOOK--VEHICLE BAY: NATIONAL FIRE

EQUIPMENT LTD OR EQUIVALENT, MODEL SF-ABC680, 10LB CLASS
'ABC' DRY CHEM FIRE EXTINGUISHER

CLEAN AGENT FIRE EXTINGUISHER ON HOOK--IT ROOM: NATIONAL
FIRE EQUIPMENT LTD OR EQUIVALENT, MODEL CA07, 7.5LB
CLEANGUARD FK-5-1-12 CLEAN AGENT FIRE EXTINGUISHER

CO2 FIRE EXTINGUISHER ON HOOK--MECHANICAL ROOMS, HANGER
AREA, PAINT ROOM: NATIONAL FIRE EQUIPMENT LTD OR
EQUIVALENT, STRIKE FIRST, MODELS SF-10CO2A (MECH. RM & PAINT
RM) AND SF-20CO2A (HANGER BAY) CO2 FIRE EXTINGUISHER

SPRINKLER RISER TO INCLUDE: 
Ø100 VERTICAL DCVA BACKFLOW PREVENTER, 

Ø100 FLOW SWITCH AND TEST DRAIN C/W 
SIGHT GLASS AND PIPED TO THE OUTSIDE. PROVIDE 

MEANS TO FORWARD FLOW TEST THE 
BACKFLOW PREVENTER PER NFPA 13, 

2013 SECTION 8.17.4.6.1

FS

Ø100 X  Ø65 X Ø65 FLUSH CHROME, 
TWO-WAY INLET FIRE DEPARTMNET CONNECTION 
C/W 'AUTOSPRINK' LETTERING.

CLASS 'ABC' 
FIRE EXTINGUISHER 
ON A HOOK

CO2 FIRE EXTINGUISHER 
ON A HOOK

SLOPE ALL WET SPRINKLER PIPING 
WITH THE SLOPE OF THE ROOF IN THE 
HANGAR AREA

CLEAN AGENT FIRE 
EXTINGUISHER 
ON A HOOK

CO2 FIRE 
EXTINGUISHER 

ON A HOOK

CO2 FIRE EXTINGUISHER 
ON A HOOK

CLASS 'ABC' FIRE 
EXTINGUISHER CABINET

CO2 FIRE EXTINGUISHER 
ON A HOOK

CLASS 'ABC' FIRE 
EXTINGUISHER CABINET

100Ø SP

100Ø SP

100Ø SP

UPRIGHT SPRINKLER HEAD

SEMI-RECESSED SPRINKLER HEAD 
(STANDARD WITH GLASS VIAL BULB)

LEGEND

SV SV

FEC

FEC
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50Ø SP
50Ø SP

50Ø SP

50Ø SP

50Ø SP50Ø SP

100Ø SP

50Ø SP

50Ø SP

50Ø SP

50Ø SP
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DN

CLASS 'ABC' 
FIRE EXTINGUISHER 

ON A HOOK AT 
MEZZANINE LEVEL
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FD 0.00

TO FLOOR DRAIN OR
DRAIN SAFELY OUTSIDE

6 HEAD
SPRINKLER CABINET

SV-GF-01
DCVA BACKFLOW
PREVENTER C/W BUTTERFLY

150

VALVES

GROUND

11215
ROOF

FS-GF-01

1
0
0
M

M

SV-GF-02

WATER PRESSURE
GAUGE

FLOW SWITCH
(WIRED BY OTHERS)

TO WET SPRINKLER
SYSTEM. 100MM

150MM ABOVEGROUND PIPING
TO INCOMING UNDERGROUND IN
FRONT OFFICE.  SEE DRAWINGS FOR
DETAILS

6" ELECTRIC BELL

MECH. RM.

TEST DRAIN C/W
SIGHT GLASS

TEE FOR BACKFLOW PREVENTOR
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HEATING SCHEMATIC
1

SEQUENCE OF OPERATION FOR ASHP (IN FLOOR HEATING)

1. ENABLE PUMP P-5 OR P-5R, P-1 OR P-1R SHALL BE ENABLED (BAS SHALL CYCLE PUMPS AFTER EVERY 30 HOURS OF OPERATION TO ENSURE EVEN WEAR)

2. ASHP SHALL BE ENABLED

3. WHEN SPACE TEMPERATURE REACHES 20C (68F) (ADJUSTABLE):
A) PUMPS P-5 AND P-5R SHALL BE DISABLED. 
B) AIR SOURCE BOILER (ASHP-1) SHALL BE DISABLED 
C) PUMPS P-1 AND P-1R SHALL BE DISABLED 

4. WHEN OUTDOOR AIR TEMPERATURE IS BELOW -10 DEG C (ADJUSTABLE):
A) THE THREE WAY VALVE CV-3 WILL DIRECT THE FLOW BETWEEN THE BOILERS TO HEAT EXCHANGER VIA ASSOCIATED BOILER'S PUMP AND P-1 & P-1R
B) THE PORT AT CV-1 (ASHP SIDE) WILL BE CLOSED AND LET THE FLOW FROM BOILER(S) DIRECT TO PUMPS P-1 & P-1R.
C) THE BOILERS AND THE ASSOCIATED PUMPS WILL BE ACTIVATED TO ALLOW THE DESIGN REQUIREMENTS TO BE REACHED.
D) ASHP IS DISABLED

WHEN SPACE TEMPERATURE FALLS BELOW 18C (64F) (ADJUSTABLE):

BASE PRICE AND SEPARATE PRICE NO.1 
EXCLUDE IN SEPARATE PRICE NO.2

6
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VRV EMERION-B-(208-230V)
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Title Piping schematics
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RXYQ144AATJB

VRV EMERION-B-(208-230V)

Air cooled heat pump

ODU- 1

Title Wiring schematics

Project YRP Helicopter Hanger, 22405781

Canada
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VRF PIPING
1

SCALE:N.T.S.

VRF WIRING
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MAIN INLET VALVE

EMERGENCY GENERATOR
DO NOT SHUT OFF

*

*

*
* * *

METER

* *

GENERATOR SUPPLY LINE*

CUSTOMER PIPING

NON-EMERGENCY
SUPPLY LINE

EMERGENCY GENERATOR
DO NOT SHUT OFF

 BALL VALVE COMPLETE
WITH LIMIT SWITCH

SECURED VALVES ALONG PATH TO EMERGENCY GENERATOR

POSITION-INDICATING VALVE (UTILITY-GRADE) C/W
ELECTRICAL CONTACTS TO SIGNAL OPEN AND CLOSED
POSITIONS TO GENERATOR CONTROL PANEL

*
!

!

DETAIL REFERENCES:
1. CSA C282-15, FIGURE B.1.
2. CSA C282-15, CLAUSE 7.3.7.
3. CSA C282-15, COMMENTARY B.13.

NOTES:
1. CONSULT WITH LOCAL GAS UTILITY FOR EXACT DETAILS.
2. THE INTENT OF THIS DIAGRAM IS ONLY IF THE REGULATOR

STATION IS INTENDED TO SERVE OFF-SITE FUELLED EMERGENCY
GENERATORS THAT HAVE LIFE SAFETY EQUIPMENT CONNECTED
AS SPECIFIED IN CSA C282-15 CLAUSE 4.1.

REFLECTIVE,
WEATHER-PROOF
SIGN, TYPICAL

RED COLOURED SHUT OFF VALVE
FOR NON-EMERGENCY SUPPLY LINE

MINIMUM THREE BANDS OF
WEATHERPROOF REFLECTIVE
YELLOW BLACK-STRIPED TAPE

METER BY-PASS VALVE
(SECURED CLOSED)

MLEVEL 01

65Ø NG  (2 PSI) 14KPa

(2115 CFH)

BELOW GRADE INCOMING
HIGH PRESSURE 
NATURAL
GAS SERVICE FROM
LOCAL UTILITY PROVIDER

(2200 CFH)(2200 CFH)

B-1B-2

(2115 CFH)

50Ø NG  (2 PSI)

EMERGENCY GENERATOR

(5100 CFH)

ROOF

FOUNDATION

GAS LOAD: 7285 CFH
OUTLET PRESSURE: 2 PSI

50Ø 50Ø

PROVIDE PRV TO
ADJUST THE GAS

PRESSURE DOWN 
INLET PRESSURE: 2PSI

OUTLET PRESSURE: 7"WC

75Ø

PROVIDE PRV TO
ADJUST THE GAS
PRESSURE DOWN 
INLET PRESSURE: 2PSI
OUTLET PRESSURE: 14"WC

50Ø

PROVIDE A PERMANENT SIGN BOARD 
FOR VALVE INDICATING 

"SERVICE TO EMERGENCY 
GENERATOR ONLY 
DO NOT SHUT OFF"

UNDERGROUND PIPE

SUPERVISED VALVE WITH 
STATUS INDICATOR CONTACTS

SUPERVISED VALVE WITH 
STATUS INDICATOR CONTACTS

65Ø

(550 CFH)(150 CFH)

RTU-2
RTU-132Ø

20Ø 32ØPRV-1

BBQ

5

5
5

5
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GAS SCHEMATIC
1
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4 ISSUED FOR ADDENDUM 10 2024-10-15
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EARTHQUAKE ACTIVATED AUTOMATIC SHUT-OFF VALVE TO BE INSTALLED AS PER SPECIFICATION (23 11 23)

NOTE:

SCALE: 1 : 1

UTILITY-FED EMERGENCY GENERATOR GAS REGULATOR STATION
2

APPLICABLE TO BASE PRICE AND 
SEPARATE PRICE NO.1



AIR HANDLING UNIT
CONTROLLER
(PROVIDED BY MANUFACTURER)

AIR HANDLING UNIT
CONTROLLER
(PROVIDED BY 
MANUFACTURER)

AVE/A TEMPERATURE

S/A TEMPERATURE SENSOR - T5

APADJUSTABLE SET POINT

BV STATIC PRESSURE ALARM

HIGH LIMIT PRESSURE SWITCH - P2

AV S/A TEMPERATURE

S/A TEMPERATURE SENSOR - T1

OPERATING MODE:
1. THE SYSTEM SHALL BE ENABLED BY THE BAS ACCORDING TO THE FOLLOWING MODE: 

• CONTROL MODE (OFF, AUTO, COOL ONLY, FAN ONLY, HEAT ONLY)
• OCCUPANCY MODE (AUTO, TENANT, OVERRIDE, OCCUPIED, UNOCCUPIED)
• CHANGE OVER MODE (RETURN AIR, SPACE TEMPERATURE, NETWORK SIGNAL)
• COOLING AND HEATING DISCHARGE AIR TEMPERATURE CONTROL
• SCHEDULING
• BUILDING STATIC PRESSURE CONTROL 

INITIAL SET UP: 
1. THE SYSTEM SHALL BE A 100% OUTDOOR AIR SYSTEM. 
2. THE ROOF TOP UNIT SHALL BE SUPPLIED WITH A BACNET/MSTP CONTROLLER CAPABLE OF INTERFACING WITH THE BAS.
3. THE ROOF TOP UNIT SHALL BE CAPABLE OF PROVIDING THE FOLLOWING FUNCTIONS:

• MECHANICAL COOLING VIA DX COOLING COIL AND CONDENSING UNIT.
• MECHANICAL HEATING VIA GAS FIRED HEATING COIL AND BURNER.
• MECHANICAL HOT GAS RECOVERY VIA COMPRESSOR RE-HEAT COIL. RE-HEAT SHALL BE AVAILABLE WHEN THERE IS A CALL FOR MECHANICAL COOLING.
• ELECTRIC PRE-HEATING FOR FROST CONTROL MODE OF OPERATION.

4. THE ROOF TOP UNIT SHALL BE PROVIDED WITH A MANUFACTURER SUPPLIED SPACE TEMPERATURE SENSOR (T8) CAPABLE OF MAINTAINING THE SPACE TEMPERATURE SET 
POINT. THE SPACE TEMPERATURE SENSOR (T1) SHALL INCLUDE THE FOLLOWING:
• (DESCRIBE SPECIFIC FEATURES ABOUT THE SPACE TEMPERATURE SENSOR)

5. MD1 SHALL BE NORMALLY CLOSED.
6. HEAT WHEEL SHALL BE DISABLED. 
7. ELECTRIC PRE-HEATING COIL SHALL BE DISABLED.
8. GAS FIRED BURNER SHALL BE DISABLED.
9. COMPRESSOR SHALL BE DISABLED.
10. GAS FIRED HUMIDIFIER SHALL BE DISABLED.
11. FANS SHALL OPERATE AT A FIELD DETERMINED AIRFLOW & STATIC PRESSURE AS PER THE VALUES INDICATED ON THE DRAWINGS DURING SYSTEM BALANCING AND 

COMMISSIONING. 
12. AFTER THE SYSTEM BALANCING AND COMMISSIONING IS COMPLETE, OBTAIN THE AIRFLOW DIFFERENTIAL BETWEEN THE SUPPLY FAN AND THE EXHAUST FAN. 
13. P1 SHALL BE LOCATED APPROXIMATELY TWO-THIRDS DOWNSTREAM/UPSTREAM OF THE FAN. FINAL LOCATION SHALL BE COORDINATED WITH THE BALANCING CONTRACTOR 

AND THE CONTROLS CONTRACTOR.  
14. (SYSTEM SHALL BE ENABLED BASED ON COOLING AND HEATING DISCHARGE AIR TEMPERATURE CONTROL AND CHANGE OVER MODE BASED ON NETWORK SIGNAL FOR 

SUMMER COOLING MODE AND WINTER HEATING MODE COOLING).
15. FANS SHALL BE ENABLED/DISABLED LOCALLY AT THE UNIT OR REMOTELY THROUGH THE BAS. 

FAN CONTROL:
1. ON COMMAND TO START MD1 SHALL OPEN. UPON PROOF OF MOTORIZED DAMPER POSITION FANS SHALL BE ENABLED.
2. FAN SHALL MODULATE TO MAINTAIN THE STATIC PRESSURE SET POINT DETERMINED BY P1.
3. EXHAUST FAN SHALL RUN AT CONSTANT SPEED.

ECONOMIZER (FREE COOLING) CONTROL:
1. N/A

DEHUMIDIFICATION CONTROL:
1. DEHUMIDIFICATION IS ENABLED WHEN:

• O/A DEWPOINT IS GREATER THAN SET POINT.
• O/A DEWPOINT SHALL BE SET TO (15°C DRY BULB, 15°C WET BULB).

HEAT WHEEL CONTROL:
1. HEAT WHEEL IS ENABLED WHEN:

• ROOF TOP UNIT IS IN OPERATION AND ECONOMIZER (FREE COOLING) CONTROL IS NOT REQUIRED OR AVAILABLE.

FIRE ALARM MODE: 
1. FANS SHALL (SHUT DOWN) DURING FIRE ALARM. 

SMOKE VENTING MODE:
1. N/A

100% RE-CIRCULATION MODE:
1. N/A 

FAN FAILURE: 
1. UPON SUPPLY FAN OR EXHAUST FAN FAILURE THE FOLLOWING SHALL OCCUR:

• REMAINING OPERATIONAL FAN SHALL BE DISABLED.
• MD1 SHALL BE CLOSED.

SAFETY SHUT DOWN: 
1. HIGH LIMIT DUCT STATIC PRESSURE SENSOR P2 AT THE SUPPLY AIR MAIN SHALL BE INTERLOCKED WITH 

THE SUPPLY FAN AND THE EXHAUST FAN. FANS WILL BE DISABLED WHEN P2 EXCEEDS 3 IN/WC. 
2. FREEZE STAT T2 SHALL BE INTERLOCKED WITH THE SUPPLY AND EXHAUST FAN AND DISABLE THE FANS 

WHEN T2 DROPS BELOW 4°C. FANS MUST BE MANUALLY RESET PRIOR TO RESTARTING. CLOSE ALL 
DAMPERS. 

HEAT WHEEL FAILURE: 
1. N/A

OPTIMIZATION:
1. N/A

SYSTEM ALARMS & PRIORITY AT BAS: 
• FAN FAILURE : COMMANDED ON/STATUS OFF
• HIGH SUPPLY AIR TEMPERATURE: T1 IS GREATER THAN 20°C FOR MORE THAN 30 MINUTES IN 

SUMMER COOLING MODE 
• LOW SUPPLY AIR TEMPERATURE: T1 IS LOWER THAN 22°C FOR MORE THAN 30 MINUTES IN 

WINTER HEATING MODE
• FREEZE STAT: T2 IS EQUAL TO OR LOWER THAN 4°C 
• HIGH RETURN AIR TEMPERATURE: T3 IS GREATER THAN 26°F FOR MORE THAN 30 MINUTES IN 

SUMMER COOLING MODE
• LOW RETURN AIR TEMPERATURE: T3 IS LOWER THAN 18°C FOR MORE THAN 30 MINUTES IN 

WINTER HEATING MODE
• HIGH RETURN AIR HUMIDITY: H1 IS GREATER THAN 10% R.H. ABOVE DEHUMIDIFICATION MODE 

SET POINT FOR MORE THAN 30 MINUTES 
• LOW RETURN AIR HUMIDITY: H1 IS LOWER THAN 5% R.H. BELOW DEHUMIDIFICATION MODE SET 

POINT FOR MORE THAN 30 MINUTES

SYSTEM TRENDS AT BAS: 
• ROOF TOP UNIT STATUS
• TEMPERATURE SET POINT
• BUILDING STATIC PRESSURE
• DEHUMIDIFICATION SET POINT

HEAT WHEEL STATUS

START/STOP

SPEED RESET

BV

BV

AV

VARIABLE FREQUENCY DRIVE - HW

AP ADJUSTABLE SET POINT

PRESSURE SENSOR - P1

AV STATIC PRESSURE

AP BAS ADJUSTABLE SET POINT

AV MODULATING CONTROL

MOTORIZED DAMPER - MD1

AVR/A HUMIDITY

R/A HUMIDITY SENSOR - H2

AV DIFFERENTIAL PRESSURE ALARM

DIFFERENTIAL PRESSURE SWITCH - DP

FAN STATUS

START/STOP

SPEED RESET

BV

BV

AV

FAN MOTOR CONTROLLER - EF1

BV DIFFERENTIAL PRESSURE ALARM

DIFFERENTIAL PRESSURE SWITCH - DP

BVAIRFLOW

AIRFLOW SWITCH - AIRFLOW

COMPRESSOR STATUS

START/STOP

MODULATING CONTROL

BV

BV

AV

COMPRESSOR (x4)

AV MODULATING COTROL

GAS FIRED BURNER

AVE/A TEMPERATURE

E/A TEMPERATURE SENSOR - T4

APADJUSTABLE SET POINT

AV MODULATING CONTROL

COMPRESSOR RE-HEAT

BV DIFFERENTIAL PRESSURE ALARM

DIFFERENTIAL PRESSURE SWITCH - DP

AV O/A TEMPERATURE

OUTDOOR AIR TEMPERATURE SENSOR

AV O/A HUMIDITY

OUTDOOR AIR HUMIDITY SENSOR

AV MODULATING CONTROL

ELECTRIC PRE-HEATING COIL AV SPACE TEMPERATURE

SPACE TEMPERATURE SENSOR - T8

AV SET POINT

AP BAS ADJUSTABLE SET POINT

FAN STATUS

START/STOP

SPEED RESET

BV

BV

AV

FAN MOTOR CONTROLLER - SF1

BV FREEZE STAT ALARM

FREEZE STAT - T2

AVFROST TEMPERATURE

FROST TEMPERATURE SENSOR - T3

APADJUSTABLE SET POINT

AVR/A TEMPERATURE

R/A TEMPERATURE SENSOR - T6

AV S/A TEMPERATURE

S/A TEMPERATURE SENSOR - T7

AP ADJUSTABLE SET POINT

AIR HANDLING UNIT CONTROLLER

BV AIR HANDLING UNIT STATUS

START/STOP

S/A TEMPERATURE

BV

AV

BUILDING STATIC PRESSUREAV

PRESSURE SENSOR - P1

AI STATIC PRESSURE

AP BAS ADJUSTABLE SET POINT

AI R/A HUMIDITY

R/A HUMIDITY SENSOR - H1

DEHUMIDIFICATION SET POINTAV

AIR HANDLING UNIT CONTROLLER

BVAIR HANDLING UNIT STATUS

START/STOP

S/A TEMPERATURE

BV

AV

BUILDING STATIC PRESSURE AV

DEHUMIDIFICATION SET POINT AV

NOTE: THIS UNIT IS INTENDED TO OPERATE ONLY
AS A CONSTANT VOLUME SYSTEM. WHERE
VARIABLE FLOW EXISTS ON EITHER THE SUPPLY
OR RETURN, REMOVE THE SUPPLY AIR PRESSURE
SENOR TIED INTO THE UNIT CONTROLLER, AND

PROVIDE A SEPARATE PRESSURE SENSOR ON THE
BAS

CONTROLLER

T

EF1

T T

T

T

H

DP

H

H

C

H

C

C

C

MD NC

HWVFD

T

DP

FS

CONTROLLER

SF1

H

C

T

DP

T

H P

PTSPS

FROST PREVENTION CONTROL SEQUENCE:
1. FIRST STAGE.

• T3 SHALL BE SET TO (-15°C DRY BULB).
• ELECTRIC PRE-HEATING COIL SHALL BE ENABLED TO MAINTAIN THE T3 SET POINT.

2. SECOND STAGE OF FROST PROTECTION.
• N/A 

COMPRESSOR RE-HEAT CONTROL SEQUENCE:
1. COMPRESSOR RE-HEAT IS ENABLED WHEN:

• DEHUMIDIFICATION SEQUENCE IS REQUIRED AND AVAILABLE.

TEMPERATURE CONTROL:
1. THE AIR HANDLING SYSTEM SHALL MAINTAIN THE FOLLOWING S/A TEMPERATURE SET POINTS:

• SUMMER COOLING MODE: (18°C DRY BULB). O/A TEMPERATURE IS GREATER THAN (20°C DRY BULB).
• WINTER HEATING MODE: (24°C DRY BULB). O/A TEMPERATURE IS LESS THAN (18°C DRY BULB).

2. O/A TEMPERATURE IS GREATER THAN (20°C DRY BULB).
• T1 SHALL BE SET TO (18°C DRY BULB).
• ELECTRIC PRE-HEATING COIL SHALL BE DISABLED.
• GAS FIRED BURNER SHALL BE DISABLED.
• GAS FIRED HUMIDIFIER SHALL BE DISABLED.
• HEAT WHEEL SHALL MODULATE ITS SPEED TO MAINTAIN THE T1 SET POINT.
• IF THE T1 SET POINT IS NOT SATISFIED AND ADDITIONAL COOLING IS REQUIRED, COMPRESSORS 

SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT. COMPRESSORS SHALL BE STAGED ON/OFF AS 
REQUIRED.

COMPRESSOR RE-HEAT SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

1. O/A TEMPERATURE IS BETWEEN (12°C DRY BULB & 20°C DRY BULB).
• T1 SHALL BE SET TO (20°C DRY BULB).
• ELECTRIC PRE-HEATING COIL SHALL BE DISABLED.
• GAS FIRED BURNER SHALL BE DISABLED.
• COMPRESSOR SHALL BE DISABLED.
• GAS FIRED HUMIDIFIER SHALL BE DISABLED.
• HEAT WHEEL SHALL MODULATE ITS SPEED TO MAINTAIN THE T1 SET POINT IF AVAILABLE.
• IF THE T1 SET POINT IS NOT SATISFIED AND ADDITIONAL COOLING IS REQUIRED, COMPRESSORS 

SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT. COMPRESSORS SHALL BE STAGED ON/OFF AS 
REQUIRED.

• COMPRESSOR RE-HEAT SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

4. O/A TEMPERATURE LESS THAN (18°C DRY BULB).
• T1 SHALL BE SET TO (24°C DRY BULB).
• COMPRESSOR SHALL BE DISABLED.
• HEAT WHEEL SHALL MODULATE ITS SPEED TO MAINTAIN THE T1 SET POINT. SET POINT CAN BE 

OVERRIDDEN BY HEAT WHEEL FROST PROTECTION CONTROL SEQUENCE. 
• IF THE T1 SET POINT IS NOT SATISFIED AND ADDITIONAL HEATING IS REQUIRED, THE GAS FIRED 

BURNER SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.
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SCALE:N.T.S.

ROOF TOP UNIT - 100% OUTDOOR AIR WITH HOT GAS RE-HEAT AND HEAT WHEEL - RTU-1 - OFFICE SPACE
1



SEQUENCE OF OPERATION (IN-FLOOR HEATING)

1. IN-FLOOR HEATING CONTROL:
THE IN-FLOOR HEATING SYSTEM SHALL BE EQUIPPED WITH ITS OWN CONTROLLER. THE CONTROLLER SHALL
MEASURE THE ZONE TEMPERATURE AND MODULATE THE IN-SLAB HEATING MIXING VALVE ACCORDINGLY TO
MAINTAIN THE SPACE HEATING SETPOINT. THE CONTROLLER SHALL PROVIDE DRY CONTACTS TO ALLOW BAS TO
TIE IN AND MONITOR IN-FLOOR HEATING STATUS.

M

AI - SUPPLY WATER TEMPERATURE

HGR

PACKAGED IN-FLOOR HEATING CONTROL PANEL
C/W CIRCULATION PUMP AND MIXING VAVLE

HGS

DI - SUPPLY WATER HIGH TEMPERATURE ALARM

DI - IN-FLOOR HEATING GENERAL FAULT

I N-FLOOR TEMP.
SENSOR

STARTER

FAN STATUS

HOA SWITCH IN HAND

DI

DI

DO

MOTOR STARTER - F1

START/STOP

DI POSITION FEEDBACK

MOTORIZED DAMPER - MD1

DO TWO-POSITION CONTROL

OPERATING MODE:
1. THE SYSTEM SHALL BE ENABLED ACCORDING TO THE FOLLOWING MODE: (EDIT AS 

REQUIRED)
• SCHEDULED RUN TIME MODE

INITIAL SET UP: 
1. MD1 SHALL BE NORMALLY CLOSED.
2. FAN SHALL BE BALANCED TO A FIELD DETERMINED AIRFLOW & STATIC PRESSURE AS 

PER THE VALUES INDICATED ON THE DRAWINGS DURING SYSTEM BALANCING AND 
COMMISSIONING. 

3. SYSTEM SHALL BE ENABLED BASED ON SCHEDULED RUN TIME (MONDAY-SUNDAY -
9AM-5PM)

4. FAN SHALL BE ENABLED/DISABLED LOCALLY AT THE STARTER OR REMOTELY THROUGH 
THE BAS. 

FAN CONTROL:
1. ON COMMAND TO START MD1 SHALL OPEN. UPON PROOF OF MOTORIZED DAMPER 

POSITION FAN SHALL BE ENABLED. MD1 SHALL BE HARD WIRED INTERLOCKED WITH F1 
TO ENSURE CONTROLS OPERATION WHEN FAN IS OPERATING IN "HAND" OR "AUTO" 
MODE. CONTROLS SIGNAL SHALL BE DUPLICATED AT THE BAS.

2. FAN SHALL OPERATE AT CONSTANT SPEED.

FIRE ALARM MODE: 
1. FAN SHALL (REMAIN OPERATIONAL/SHUT DOWN) DURING FIRE ALARM. 

FAN FAILURE:
1. UPON  FAN FAILURE MD1 SHALL REMAIN OPEN. 

SYSTEM ALARMS & PRIORITY AT BAS: 
• FAN FAILURE : COMMANDED ON/STATUS OFF
• FAN IN HAND: HOA SWITCH IN HAND
• DAMPER FAILURE: COMMANDED OPEN/CLOSED FEEDBACK
• DAMPER IN HAND: COMMANDED CLOSED/OPEN FEEDBACK 

SYSTEM TRENDS AT BAS: 
• FAN STATUS
• EQUIPMENT OPERATING HOURS
• POSITION FEEDBACK

F1

MD NC

1. ONCE OUTDOOR TEMPERATURE DROPS BELOW 0°C, THE WARM WEATHER CUT OFF 
(WWCO) IS CANCELLED AND THE CONTROL SHALL BE ACTIVE. 

2. THE CONTROL SHALL ENABLE THE SNOW MELT PUMP TO OPERATE MODULATING THE 4-
WAY VALVE TO INJECT HEAT INTO THE SLAB TO MAINTAIN IDLING TEMPERATURE OF 0°C 
(ADJUSTABLE). 

3. IF SUPPLY WATER TEMPERATURE IS NOT AT SET POINT, THE CONTROL SHALL INITIATE 
THE LEAD BOILER PUMP TO START AND FIRE THE BOILER. 

4. THE BOILER AND 4-WAY VALVE SHALL INJECT HEAT INTO THE SLAB UNTIL THE IDLE 
TEMPERATURE IS SATISFIED. 

5. ONCE THE SLAB IS UP TO TEMPERATURE, THE OILER SHALL SHUT DOWN. THE BOILER 
PUMP WILL OPERATE FOR 3 MINUTES THEN SHUT DOWN. 

6. THE FOUR WAY VALVE WILL MODULATE TO MAINTAIN SET POINT SUPPLY WATER 
TEMPERATURE AS LONG AS THE SNOW MELT SYSTEM IS ACTIVE. 

7. IF SNOW IS DETECTED ON ANY OF THE SNOW/ICE SENSORS, THE CONTROL SHALL 
INITIATE A SNOW MELT DEMAND. THE SLAB SURFACE SET POINT SHALL BE INCREASED 
TO 4°C TO MELT SNOW. 

8. THE FOUR WAY VALVE SHALL MODULATE OPEN TO INJECT HEAT INTO THE SLAB. ONCE 
THE SUPPLY WATER TEMPERATURE DROPS BELOW SETPOINT. THE LEAD BOILER WILL 
FIRE AND MODULATE TO MEET DEMAND. IF AFTER 5 MINUTES SET POINT IS NOT 
ACHIEVED, THE STANDBY BOILER (3) SHALL STAY ON UNTIL THE 3RD BOILER IS TURNED 
ON. ONCE ALL BOILERS ARE RUNNING, THEY WILL MODULATE IN UNISON, AND INCREASE 
MODULATION TO MEET DEMAND. ONCE DEMAND IS REACHED AND BOILERS MODULATE 
DOWN BELOW 50%, THE LAG BOILER SHALL RUN FOR 15 MINUTES, THEN STAGE OFF. 

9. WHEN SNOW/ICE SENSOR DETECTS NO MOISTURE ON ITS SURFACE IT WILL CONTINUE 
MELTING DEMAND FOR 4 HOURS TO ENSURE SLAB IS CLEAR CONTROL WILL DROP SLAB 
BACK TO IDLING MODE AND MAINTAIN SLAB AT 0°C.

10. WHEN OUTDOOR TEMPERATURE DROPS BELOW -15°C, CONTROLS WLL INITIATE COLD 
WEATHER CUT OFF (CWCO).

11. CONTROL SYSTEMS WILL DUTY CYCLE PRIMARY SNOW MELT PUMPS AFTER EVERY 30 
HOURS OF OPERATION TO ENSURE EVEN WEAR. PRIMARY PUMPS WILL BE EXERCISED 
ONCE PER WEEK DURING OFF CYCLES FOR 5 MINUTES. 

12. CONTROL SYSTEM WILL DUTY CYCLE BOILERS AND BOILER PUMPS AFTER EVERY 30 
HOURS OF OPERATION TO ENSURE EVEN WEAR. 

13. CONTROL SYSTEM SHALL BE CAPABLE TO TRANSMIT INFORMATION REGARDING MELTING 
MODE, WWCO, CWCO, FAULT ON SENSOR, PUMP OPERATION, BOILER OPERATION AND 
FAULT, CONTROL SYSTEM TO OPEN PROTOCOL SYSTEM VIA MODEM. 

SNOW MELTING SYSTEM SEQUENCE OF OPERATION

SCALE: 1 : 1

IN-FLOOR HEATING CONTROLS
1
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CONSTANT SPEED FAN - DAMPER INTERLOCK CONTROL SEQUENCE
3

5



NOTE: THIS IS AN ADJUSTABLE
TEMPERATURE SENSOR AT THE
BAS ONLY

NOTE: THIS  IS AN ADJUSTABLE
TEMPERATURE SENSOR AT THE
SPACE ONLY

NOTE: THIS  IS AN ADJUSTABLE
TEMPERATURE SENSOR AT THE
SPACE AND AT THE BAS

START/STOP

DI

DO

OPERATING MODE:
1. THE SYSTEM SHALL BE ENABLED ACCORDING TO THE FOLLOWING MODE:

• SPACE TEMPERATURE CONTROL MODE

INITIAL SET UP: 
1. VRF FAN COIL UNIT SHALL BE NORMALLY DISABLED.
2. T1 SHALL MAINTAIN THE SPACE TEMPERATURE SET POINT. 

VRF FAN COIL UNIT CONTROL: 
1. PROVIDE STAND ALONE PACKAGE DX FAN COIL UNIT AND CONTROL PANEL. 
2. VRF SHALL PROVIDE DUAL COOLING AND HEATING FUNCTIONS.

TEMPERATURE CONTROL: 
• T1 SHALL BE SET TO (24)°C IN COOLING MODE.
• T1 SHALL BE SET TO (22)°C IN HEATING MODE.

1. WHEN IN COOLING MODE:
• IF THE SPACE TEMPERATURE RISES ABOVE SET POINT, COOLING MODE WILL BE 

INITIATED AND VRF FAN COIL UNIT SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.
2. WHEN IN HEATING MODE:

• IF THE SPACE TEMPERATURE DROPS BELOW SET POINT, HEATING MODE WILL BE 
INITIATED AND VRF FAN COIL UNIT SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT. 

SYSTEM ALARMS & PRIORITY AT BAS: 
• VRF FAN COIL UNIT FAILURE: COMMANDED ON/CLOSED FEEDBACK
• SPACE TEMPERATURE OUT OF RANGE (+/- 2°C)

SYSTEM TRENDS AT BAS: 
• VRF FAN COIL UNIT STATUS
• SPACE TEMPERATURE
• EQUIPMENT OPERATING HOURS

AI SPACE TEMPERATURE

SPACE TEMPERATURE SENSOR - T1

AI SPACE TEMPERATURE

SPACE TEMPERATURE SENSOR - T1

AI SPACE ADJUSTABLE SET POINT

AI SPACE TEMPERATURE

SPACE TEMPERATURE SENSOR - T1

AI SET POINT

VRF FAN COIL UNIT STATUS

CONTROLLER - FCU

AP BAS ADJUSTABLE SET POINT

AP BAS ADJUSTABLE SET POINT

FCU

CONTROLLER

C

C

T

M

CTDI - FAN STATUS

EA EA

EF

N.C.

M

END SWITCH

DO - EXHAUST FAN START/STOPSTARTER

DI - EXHAUST FAN VFD FAULT

EXHAUST FAN VENTILATION CONTROLS:

1. SYSTEM START:

SYSTEM START IS INITIATED BY OPERATOR COMMAND AT BAS OR MANUALLY BY LOCAL STARTER. UPON SIGNAL

TO START THE EXHAUST FAN, THE EXHAUST AIR DAMPER OPENS. ONCE THE OPEN POSITION LIMIT SWITCH

PROVES THE DAMPER IS FULLY OPEN, THE EXHAUST FAN SHALL START.

2. NORMAL OPERATION:

THE EXHAUST FAN SHALL RUN CONTINUOUSLY TO PROVIDE CONTINUOUS VENTILATION FOR BOTH GARBAGE

ROOM AND RECYCLING ROOM.

LOCAL UNIT HEATERS SHALL PROVIDE HEATING TO MAINTAIN THE SPACE TEMPERATURE IN WINTER.

3. SYSTEM STOP:

THE SYSTEM STOP IS INITIATED BY OPERATOR COMMAND AT BAS OR MANUALLY BY LOCAL  STARTER. UPON

SIGNAL TO STOP EXHAUST FAN, EXHAUST AIR DAMPER CLOSES.

4. ALARM:

• EXHAUST FAN FAILURE: COMMANDED ON, BUT STATUS IS OFF.

• EXHAUST FAN IN HAND: COMMANDED OFF, BUT STATUS IS ON.

DO - EXHAUST AIR DAMPER

OA

SCALE:N.T.S.

VRF FAN COIL UNIT CONTROL SEQUENCE
2

SCALE: 1 : 1

EXHAUST FAN VENT. CONTROLS
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OPERATING MODE: 
1. THE SYSTEM SHALL BE ENABLED ACCORDING TO THE FOLLOWING MODE: (EDIT AS REQUIRED)

• OUTDOOR AIR TEMPERATURE
• SCHEDULED RUN TIME
• HEATING/COOLING COIL FLOW DEMAND 

INITIAL SET UP: 
1. PUMPS SHALL BE NORMALLY DISABLED AND OPERATE IN A DUTY/STANDBY CONFIGURATION.
2. LEAD PUMP SHALL BE THE DUTY PUMP, LAG PUMP SHALL BE THE STANDBY PUMP. PROVIDE AN ALTERNATING CHANGE OVER SEQUENCE FROM A 

DUTY/STANDBY OPERATION. THE SEQUENCE SHALL BE ON A PROGRAMMABLE SCHEDULE VIA THE BAS AND SHALL OCCUR (EVERY TUESDAY MORNING 
AT 10 AM) TO EQUALIZE EQUIPMENT RUN TIME.

3. SYSTEM SHALL BE ENABLED BASED ON AN OUTDOOR AIR TEMPERATURE OF (4 - 18)°C, A SEASONAL TIME SCHEDULE OF (JANUARY - DECEMBER), AND 
ON A CALL FOR FOR FLOW FROM A (HEATING/COOLING) COIL CONTROL VALVE (HEATING/COOLING COIL CONTROL VALVE POSITION IS 95% OPEN OR 
GREATER), OR WHICH EVER OCCURS FIRST. PROVIDE A TEMPERATURE TIME DELAY OF 10 MINUTES PRIOR TO ENABLING PUMPS. 

4. PUMPS SHALL BE ENABLED/DISABLED LOCALLY AT THE VFD OR REMOTELY THROUGH THE BAS. 
5. VFD MINIMUM SPEED IS 18 HZ AND SHALL BE RECORDED DURING THE IN DURING SYSTEM BALANCING AND COMMISSIONING. THE PUMP SHALL NOT 

OPERATE BELOW THIS SPEED

PUMP CONTROL:
1. ON COMMAND TO START, LEAD PUMP SHALL BE ENABLED.
2. LEAD PUMP SHALL MODULATE TO MAINTAIN DIFFERENTIAL PRESSURE SET POINT. SET POINT SHALL BE NO GREATER THAN 110% OF THAT REQUIRED TO 

ACHIEVE THE DESIGN FLOW RATE THROUGH THE (INSERT DEVICE NAME) AS DETERMINED BY THE BALANCING CONTRACTOR.
3. WHERE MULTIPLE SENSORS ARE PROVIDED, THE PUMP VFD SHALL MODULE TO SATISFY THE SENSOR WHO'S READING IS THE FURTHEST ABOVE/BELOW 

ITS NORMAL SET POINT.

PUMP FAILURE: 
1. UPON  PUMP FAILURE STANDBY PUMP SHALL BE ENABLED. 

SYSTEM ALARMS & PRIORITY AT BAS: 
• PUMP FAILURE : COMMANDED ON/STATUS OFF
• PUMP IN HAND: COMMANDED OFF/STATUS ON
• VFD FAILURE: FAULT CONTACT 

SYSTEM TRENDS AT BAS: 
• STATUS
• RUN AMPS 
• VFD SPEED
• DIFFERENTIAL PRESSURE
• EQUIPMENT OPERATING ARRANGEMENT 
• EQUIPMENT OPERATING HOURS

AIDIFFERENTIAL PRESSURE

DIFFERENTIAL PRESSURE SENSOR - DP

APBAS ADJUSTABLE SET POINT

PUMP STATUS

START/STOP

RUN AMPS

SPEED RESET

DI

DO

AI

AO

VARIABLE FREQUENCY DRIVE - P1/2

SPEED FEEDBACK AI

VFD FAULT DI

VFD

VFD

DP

DP

AS INDICATED IN THE SCHEMATIC 
AND SCHEDULE
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VARIABLE SPEED PUMP - DUTY/STANDBY CONTROL SEQUENCE
1

CONDENSING BOILER HEATING WATER - LEAD/LAG CONTROL SEQUENCE - VARIABLE/PRIMARY SYSTEM
NOT TO SCALE

1

B1

CONTROLLER
FS

VFD

VFD

T

B2

CONTROLLER

DIPOSITION FEEDBACK

HEATING CONTROL VALVE - V1

NO

DIFLOW

FLOW SWITCH - FS1

NC

T

AI HTWS TEMPERATURE

HTWS TEMPERATURE SENSOR - T3

BAS ADJUSTABLE SET POINT

OPERATING MODE:

1. THE SYSTEM SHALL BE ENABLED ACCORDING TO THE FOLLOWING MODE:

• OUTDOOR AIR TEMPERATURE

• SCHEDULED RUN TIME MODE

• HEATING COIL FLOW DEMAND

INITIAL SET UP:

1. V1 SHALL BE NORMALLY OPEN.

2. V2 SHALL BE NORMALLY CLOSED.

3. PUMPS SHALL BE NORMALLY DISABLED AND OPERATE IN A LEAD/LAG CONFIGURATION. REFER TO VARIABLE SPEED PUMP - LEAD/LAG CONTROL SEQUENCE FOR

ADDITIONAL INFORMATION.

4. BOILERS SHALL BE NORMALLY DISABLED AND OPERATE IN A LEAD/LAG CONFIGURATION.

5. B1 SHALL BE THE LEAD BOILER, B2 SHALL BE THE LAG BOILER. PROVIDE AN ALTERNATING CHANGE OVER SEQUENCE FROM A LEAD/LAG OPERATION. THE SEQUENCE

SHALL BE ON A PROGRAMMABLE SCHEDULE VIA THE BAS AND SHALL OCCUR( EVERY TUESDAY MORNING AT 10 AM TO EQUALIZE EQUIPMENT RUN TIME.

6. SYSTEM SHALL BE ENABLED BASED ON AN OUTDOOR AIR TEMPERATURE OF (18)°C OR LOWER, A SEASONAL TIME SCHEDULE OF (OCTOBER - MARCH ), AND ON A

CALL FOR FLOW FROM A HEATING COIL CONTROL VALVE (HEATING CONTROL ALGORITHM GREATER THAN 0), OR WHICH EVER OCCURS FIRST. PROVIDE A
TEMPERATURE TIME DELAY OF 10 MINUTES PRIOR TO ENABLING PUMPS/BOILERS.

7. SYSTEM SHALL BE PUT INTO A SAFE MODE OF OPERATION WHEN THE OUTDOOR AIR TEMPERATURE IS NOT AVAILABLE OR WHEN THE OUTDOOR AIR TEMPERATURE

IS LESS THAN (18)°C AND THE NETWORK IS DOWN.

8. BOILERS SHALL BE ENABLED/DISABLED LOCALLY AT THE CONTROLLER OR REMOTELY THROUGH THE BAS.

9. BOILERS ARE EQUIPPED WITH SAFETIES WHICH INCLUDES A (FLOW SWITCH/HIGH LIMIT TEMPERATURE CUT OUT SWITCH ), AND ARE HARD WIRED INTERLOCKED

WITH THE BOILERS.

12. THE MINIMUM BOILER FLOW RATE SHALL BE CONFIRMED AND THE DIFFERENTIAL PRESSURE ACROSS THE BOILER RECORDED DURING SYSTEM BALANCING AND

COMMISSIONING

13. WHEN THE HWTR IS BELOW (55)°C THE BOILER FIRING RATE SHALL BE RESTRICTED TO ENSURE THE MAXIMUM DIFFERENTIAL TEMPERATURE ACROSS THE BOILER IS

KEPT AT 5°C OR LOWER. OTHERWISE THE MAXIMUM DIFFERENTIAL TEMPERATURE ACROSS THE BOILER IS SET(14)°C.

PUMP CONTROL:

1. ON COMMAND TO START V1/2 SHALL OPEN. UPON PROOF OF CONTROL VALVE POSITION PUMP SHALL BE ENABLED. V1/2 SHALL BE INTERLOCKED WITH P3/4 TO

ENSURE CONTROL VALVE IS OPEN AND THAT A FLOW PATH EXISTS PRIOR TO ENABLING ANY PUMP.

2. P3/4 SHALL MODULATE TO MAINTAIN DIFFERENTIAL PRESSURE SET POINT. REFER TO VARIABLE SPEED PUMP - LEAD/LAG CONTROL SEQUENCE FOR ADDITIONAL

INFORMATION.

BYPASS CONTROL :

1. V3 SHALL MAINTAIN THE DIFFERENTIAL PRESSURE ACROSS THE BOILER.

TEMPERATURE CONTROL:

• T3 SHALL BE SET TO (82)°C.

• BOILER SHALL MAINTAIN THE T3 SET POINT.

• UPON FURTHER DEMAND OF HEATING AS DETERMINED BY T3, B2 SHALL BE ENABLED AND THE SEQUENCE SHALL COMMENCE AS DESCRIBED ABOVE.

• BOILERS SHALL OPERATE IN PARALLEL TO MAINTAIN THE TEMPERATURE SET POINT.

DP

DOTWO-POSITION CONTROL

AIHTWS TEMPERATURE

HTWS TEMPERATURE SENSOR - T1

DIPOSITION FEEDBACK

HEATING CONTROL VALVE - V2

DIFLOW

FLOW SWITCH - FS2

DOTWO-POSITION CONTROL

AIHTWR TEMPERATURE

HTWS TEMPERATURE SENSOR - T2

OPTIMIZATION:

1. HEATING PLANT SHALL RE-SET THE HTWS TEMPERATURE ON AN OUTDOOR AIR TEMPERATURE:

82°C

65°C

-20°C 18°C

OUTDOOR AIR
TEMPERATURE

HTWS
TEMPERAURE
SET POINT

2. IF THE AIR HANDLING UNIT HEATING COIL CONTROL VALVE IS 95% OPEN OR GREATER,  A "HEATING" FLAG SHALL BE GENERATED. THE WEIGHT OF THIS FLAG IS 1.0.

IF A TERMINAL HEATING COIL CONTROL VALVE IS 95% OPEN OR GREATER, A "HEATING" FLAG SHALL BE GENERATED. THE WEIGHT OF THIS FLAG IS 0.25.

THE SYSTEM SHALL AVERAGE THE WEIGHT OF ALL FLAGS AND RE-SET THE HTWS TEMPERATURE DOWNWARD 1.1°C EVERY 5 MINUTES WHEN THE AVERAGE FLAG
WEIGHT IS ABOVE 1.0, AND 2.2°C EVERY 5 MINUTES WHEN THE AVERAGE FLAG WEIGHT IS ABOVE 3. HEATING FLAGS SHALL HAVE THE ABILITY TO BE 
IGNORED/REMOVED FROM THE SYSTEM TO AVOID UNNECESSARY HTWS TEMPERATURE RE-SETS.

PUMP FAILURE:

1. UPON LEAD PUMP FAILURE, THE LAG PUMP SHALL BE ENABLED. COMMAND ENABLE TO THE FAILED DEVICE SHALL REMAIN ON UNTIL THAT DEVICE RE-STARTS AND

THE LAG DEVICE SHALL BE DISABLED.

2. UPON LEAD PUMP FAILURE TO START, THE LAG PUMP SHALL BE ENABLED. COMMAND ENABLE TO THE LEAD DEVICE SHALL REMAIN ON UNTIL THAT DEVICE

RE-STARTS AND THE LAG DEVICE SHALL BE DISABLED.

BOILER FAILURE:

1. UPON LEAD BOILER FAILURE, THE FAILED BOILER SHALL BE DISABLED AND ITS ASSOCIATED CONTROL VALVE SHALL CLOSE. THE LAG BOILER SHALL BE ENABLED.

THE FAILED BOILER MUST BE MANUALLY RE-SET THROUGH THE BUILDING AUTOMATION SYSTEM

2. UPON BOILER CONTROL VALVE FAILURE, THE FAILED VALVE SHALL BE CLOSED.THE LAG BOILER SHALL BE ENABLED.

SYSTEM ALARMS & PRIORITY AT BAS:

• BOILER FAILURE: COMMANDED ON/STATUS OFF

• BOILER IN HAND: COMMANDED OFF/STATUS ON

• CONTROLLER FAILURE: FAULT CONTACT

• CONTROL VALVE FAILURE: COMMANDED OPEN/CLOSED FEEDBACK

• CONTROL VALVE IN HAND: COMMANDED CLOSED/OPEN FEEDBACK

• HTWS TEMPERATURE OUT OF RANGE (+/- 2°C)

SYSTEM TRENDS AT BAS:

• BOILER STATUS

• HWTS SET POINT/FIRING RATE

• BACNET BINARY VARIABLE AS AVAILABLE

• BACNET ANALOG VARIABLE AS AVAILABLE

• HTWS TEMPERATURE

• HTWR TEMPERATURE

• EQUIPMENT OPERATING ARRANGEMENT

• EQUIPMENT OPERATING HOURS

• POSITION FEEDBACK

NOTE: TWO-POSITION

CONTROL VALVES MUST

COME WITH END SWITCH

TO GET POSITION

FEEDBACK

BACNET BINARY VARIABLE
AS AVAILABLE

CONTROLLER - B1

BV

AVBACNET ANALOG VARIABLE
AS AVAILABLE

BACNET BINARY VARIABLE
AS AVAILABLE

CONTROLLER - B2

BV

AVBACNET ANALOG VARIABLE
AS AVAILABLE

T

AI HTWR TEMPERATURE

HTWR TEMPERATURE SENSOR - T4

STATUS

CONTROLLER - B1

HWTS SET POINT/FIRING RATE

CONTROLLER FAULT

DI

AO

DI

START/STOP DO

STATUS

CONTROLLER - B1

HWTS SET POINT/FIRING RATE

CONTROLLER FAULT

DI

AO

DI

START/STOP DO

DP

DP

AIDIFFERENTIAL PRESSURE

DIFFERENTIAL PRESSURE SENSOR - DP

AIDIFFERENTIAL PRESSURE

DIFFERENTIAL PRESSURE SENSOR - DP

BAS ADJUSTABLE SET POINT

BAS ADJUSTABLE SET POINT AP

AP

AP

STARTER

FST

STARTER

FL

AI

BYPASS CONTROL VALVE - V3

POSITION FEEDBACK

AO MODULATING CONTROL

130F

150F

100F

150F

100F

150F

AS INDICATED IN THE SCHEMATIC AND SCHEDULE

P2 & P2R

P3

P4

2
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AIR HANDLING UNIT
CONTROLLER
(PROVIDED BY 
MANUFACTURER)

AIR HANDLING UNIT
CONTROLLER
(PROVIDED BY 
MANUFACTURER)

ROOF TOP UNIT - 100% OUTDOOR AIR WITH HOT GAS RE-HEAT AND HEAT WHEEL - RTU-2 (HANGAR SPACE)
NOT TO SCALE1

SF1

DP

HW

T

T

H

C

C

C

T

DP

EF1

H T

DP

AVE/A TEMPERATURE

S/A TEMPERATURE SENSOR - T5

APADJUSTABLE SET POINT

VFD

BV STATIC PRESSURE ALARM

HIGH LIMIT PRESSURE SWITCH - P2

AV S/A TEMPERATURE

S/A TEMPERATURE SENSOR - T1

OPERATING MODE:
1. THE SYSTEM SHALL BE ENABLED BY THE BAS ACCORDING TO THE FOLLOWING MODE:

• CONTROL MODE (OFF, AUTO, COOL ONLY, FAN ONLY, HEAT ONLY)

• OCCUPANCY MODE (AUTO, TENANT, OVERRIDE, OCCUPIED, UNOCCUPIED)

• CHANGE OVER MODE (RETURN AIR, SPACE TEMPERATURE, NETWORK SIGNAL)

• COOLING AND HEATING DISCHARGE AIR TEMPERATURE CONTROL

• SCHEDULING

• BUILDING STATIC PRESSURE CONTROL

INITIAL SET UP:
1. THE SYSTEM SHALL BE A 100% OUTDOOR AIR SYSTEM.
2. THE ROOF TOP UNIT SHALL BE SUPPLIED WITH A BACNET/MSTP CONTROLLER CAPABLE OF INTERFACING WITH THE BAS.
3. THE ROOF TOP UNIT SHALL BE CAPABLE OF PROVIDING THE FOLLOWING FUNCTIONS:

•

• MECHANICAL HEATING VIA GAS FIRED HEATING COIL AND BURNER.

• MECHANICAL HOT GAS RECOVERY VIA COMPRESSOR RE-HEAT COIL.

RE-HEAT SHALL BE AVAILABLE WHEN THERE IS A • ELECTRIC PRE-HEATING FOR FROST CONTROL MODE OF OPERATION.
4. THE ROOF TOP UNIT SHALL BE PROVIDED WITH A MANUFACTURER SUPPLIED SPACE TEMPERATURE SENSOR (T8) CAPABLE OF MAINTAINING THE SPACE

TEMPERATURE SET POINT. THE SPACE TEMPERATURE SENSOR (T1) SHALL INCLUDE THE FOLLOWING:

• (DESCRIBE SPECIFIC FEATURES ABOUT THE SPACE TEMPERATURE SENSOR

5. MD1 SHALL BE NORMALLY CLOSED.
6. HEAT WHEEL SHALL BE DISABLED.
7. ELECTRIC PRE-HEATING COIL SHALL BE DISABLED.
8. GAS FIRED BURNER SHALL BE DISABLED.
9. COMPRESSOR SHALL BE DISABLED.
10. GAS FIRED HUMIDIFIER SHALL BE DISABLED.
11. FANS SHALL OPERATE AT A FIELD DETERMINED AIRFLOW & STATIC PRESSURE AS PER THE VALUES INDICATED ON THE DRAWINGS DURING SYSTEM BALANCING AND

COMMISSIONING.

12. AFTER THE SYSTEM BALANCING AND COMMISSIONING IS COMPLETE, OBTAIN THE AIRFLOW DIFFERENTIAL BETWEEN THE SUPPLY FAN AND THE EXHAUST FAN.
13. P1 SHALL BE LOCATED APPROXIMATELY TWO-THIRDS DOWNSTREAM/UPSTREAM OF THE FAN. FINAL LOCATION SHALL BE COORDINATED WITH THE BALANCING

CONTRACTOR AND THE CONTROLS CONTRACTOR.

14.
).

FANS SHALL BE ENABLED/DISABLED LOCALLY AT THE UNIT OR REMOTELY THROUGH THE BAS.

FAN CONTROL:
1. ON COMMAND TO START MD1 SHALL OPEN. UPON PROOF OF MOTORIZED DAMPER POSITION FANS SHALL BE ENABLED.
2. FAN SHALL MODULATE TO MAINTAIN THE STATIC PRESSURE SET POINT DETERMINED BY P1.
3. EXHAUST FAN SHALL RUN AT CONSTANT SPEED.

ECONOMIZER (FREE COOLING) CONTROL:

1. N/A
DEHUMIDIFICATION IS ENABLED WHEN:

O/A DEWPOINT IS GREATER THAN SET POINT.

O/A DEWPOINT SHALL BE SET TO (15°C DRY BULB, 15°C WET BULB

).

HEAT WHEEL CONTROL:
1. HEAT WHEEL IS ENABLED WHEN:

• ROOF TOP UNIT IS IN OPERATION AND ECONOMIZER (FREE COOLING) CONTROL IS NOT REQUIRED OR AVAILABLE.

FROST PREVENTION CONTROL SEQUENCE:
1. FIRST STAGE.

• T3 SHALL BE SET TO (-15°C DRY BULB).

• ELECTRIC PRE-HEATING COIL SHALL BE ENABLED TO MAINTAIN THE T3 SET POINT.

2. SECOND STAGE OF FROST PROTECTION.

• N/A

COMPRESSOR RE-HEAT CONTROL SEQUENCE:
1. COMPRESSOR RE-HEAT IS ENABLED WHEN:

• DEHUMIDIFICATION SEQUENCE IS REQUIRED AND AVAILABLE.

TEMPERATURE CONTROL:
1. THE AIR HANDLING SYSTEM SHALL MAINTAIN THE FOLLOWING S/A TEMPERATURE SET POINTS:

• SUMMER COOLING MODE: (18°C DRY BULB). O/A TEMPERATURE IS GREATER THAN (20°C DRY BULB).

• WINTER HEATING MODE: (24°C DRY BULB). O/A TEMPERATURE IS LESS THAN (18°C DRY BULB)

2. O/A TEMPERATURE IS GREATER THAN (20°C DRY BULB).

• T1 SHALL BE SET TO (18°C DRY BULB).

• ELECTRIC PRE-HEATING COIL SHALL BE DISABLED.

• GAS FIRED BURNER SHALL BE DISABLED.

• GAS FIRED HUMIDIFIER SHALL BE DISABLED.

• HEAT WHEEL CONTROL SHALL BE ENABLED, AND THE HEAT WHEEL SHALL MODULATE ITS SPEED TO 
MAINTAIN THE T1 SET POINT.

•

IF THE T1 SET POINT IS NOT SATISFIED AND ADDITIONAL COOLING IS REQUIRED, 
COMPRESSORS SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

COMPRESSORS SHALL BE STAGED ON/OFF AS REQUIRED.
•

COMPRESSOR RE-HEAT SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

3.

O/A TEMPERATURE IS BETWEEN (12°C DRY BULB & 20°C DRY BULB).

• T1 SHALL BE SET TO (20°C DRY BULB).

• ELECTRIC PRE-HEATING COIL SHALL BE DISABLED.

• GAS FIRED BURNER SHALL BE DISABLED.

• COMPRESSOR SHALL BE DISABLED.

• GAS FIRED HUMIDIFIER SHALL BE DISABLED.

• HEAT WHEEL CONTROL SHALL BE ENABLED, AND THE HEAT WHEEL SHALL 
MODULATE ITS SPEED TO MAINTAIN THE T1 SET POINT IF AVAILABLE.

• IF THE T1 SET POINT IS NOT SATISFIED AND ADDITIONAL COOLING IS REQUIRED, 
COMPRESSORS SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

COMPRESSORS SHALL BE STAGED ON/OFF AS REQUIRED.

• COMPRESSOR RE-HEAT SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

4. O/A TEMPERATURE LESS THAN (18°C DRY BULB).

• T1 SHALL BE SET TO (24°C DRY BULB).

• COMPRESSOR SHALL BE DISABLED.

• HEAT WHEEL CONTROL SHALL BE ENABLED, AND THE HEAT WHEEL SHALL MODULATE ITS SPEED TO 
MAINTAIN THE T1 SET POINT. SET POINT CAN BE OVERRIDDEN BY HEAT WHEEL FROST PROTECTION CONTROL SEQUENCE.

• IF THE T1 SET POINT IS NOT SATISFIED AND ADDITIONAL HEATING IS REQUIRED, THE 
GAS FIRED BURNER SHALL BE ENABLED TO MAINTAIN THE T1 SET POINT.

H

C

T
NCMD

HUMIDITY CONTROL:

• H1 SHALL BE SET TO (30% R.H.).

• GAS FIRED HUMIDIFIER SHALL BE ENABLED TO MAINTAIN H1 AT/BELOW SET POINT.

FIRE ALARM MODE:
1. FANS SHALL (SHUT DOWN) DURING FIRE ALARM.

SMOKE VENTING MODE:

N/A

100% RE-CIRCULATION MODE:
1. N/A

FAN FAILURE:
1. UPON SUPPLY FAN OR EXHAUST FAN FAILURE THE FOLLOWING SHALL OCCUR:

• REMAINING OPERATIONAL FAN SHALL BE DISABLED.

• MD1 SHALL BE CLOSED.

SAFETY SHUT DOWN:
1. HIGH LIMIT DUCT STATIC PRESSURE SENSOR P2 AT THE SUPPLY AIR MAIN SHALL BE INTERLOCKED 

WITH THE SUPPLY FAN AND THE EXHAUST FAN. FANS WILL BE DISABLED WHEN P2 EXCEEDS 3 IN/WC.

2. FREEZE STAT T2 SHALL BE INTERLOCKED WITH THE SUPPLY AND EXHAUST FAN AND DISABLE THE FANS 
WHEN T2 DROPS BELOW 4°C. FANS MUST BE MANUALLY RESET PRIOR TO RESTARTING. CLOSE ALL DAMPERS.

HEAT WHEEL FAILURE:

1. N/A

OPTIMIZATION:
1. N/A

SYSTEM ALARMS & PRIORITY AT BAS:

• FAN FAILURE : COMMANDED ON/STATUS OFF

• HIGH SUPPLY AIR TEMPERATURE: T1 IS GREATER THAN 20°C FOR MORE THAN 30 MINUTES IN SUMMER COOLING MODE

• LOW SUPPLY AIR TEMPERATURE: T1 IS LOWER THAN 22°C FOR MORE THAN 30 MINUTES IN WINTER HEATING MODE

• FREEZE STAT: T2 IS EQUAL TO OR LOWER THAN 4°C

• HIGH RETURN AIR TEMPERATURE: T3 IS GREATER THAN 26°F FOR MORE THAN 30 MINUTES IN SUMMER COOLING MODE

• LOW RETURN AIR TEMPERATURE: T3 IS LOWER THAN 18°C FOR MORE THAN 30 MINUTES IN WINTER HEATING MODE

• HIGH RETURN AIR HUMIDITY: H1 IS GREATER THAN 10% R.H. ABOVE DEHUMIDIFICATION MODE SET POINT FOR MORE THAN 30 MINUTES

• LOW RETURN AIR HUMIDITY: H1 IS LOWER THAN 5% R.H. BELOW DEHUMIDIFICATION MODE SET POINT FOR MORE THAN 30 MINUTES

SYSTEM TRENDS AT BAS:

• ROOF TOP UNIT STATUS

∴κ• \kTEMPERATURE SET POINT

• BUILDING STATIC PRESSURE

• DEHUMIDIFICATION SET POINT

H

T

HEAT WHEEL STATUS

START/STOP

SPEED RESET

BV

BV

AV

VARIABLE FREQUENCY DRIVE - HW

AP ADJUSTABLE SET POINT

P

PRESSURE SENSOR - P1

AV STATIC PRESSURE

AP BAS ADJUSTABLE SET POINT

AV MODULATING CONTROL

MOTORIZED DAMPER - MD1

AVR/A HUMIDITY

R/A HUMIDITY SENSOR - H2

AV DIFFERENTIAL PRESSURE ALARM

DIFFERENTIAL PRESSURE SWITCH - DP

FAN STATUS

START/STOP

SPEED RESET

BV

BV

AV

FAN MOTOR CONTROLLER - EF1

BV DIFFERENTIAL PRESSURE ALARM

DIFFERENTIAL PRESSURE SWITCH - DP

FS

BVAIRFLOW

AIRFLOW SWITCH - AIRFLOW

COMPRESSOR STATUS

START/STOP

MODULATING CONTROL

BV

BV

AV

COMPRESSOR (x4)

AV MODULATING COTROL

GAS FIRED BURNER

AVE/A TEMPERATURE

E/A TEMPERATURE SENSOR - T4

APADJUSTABLE SET POINT

H

C

AV MODULATING CONTROL

COMPRESSOR RE-HEAT

BV DIFFERENTIAL PRESSURE ALARM

DIFFERENTIAL PRESSURE SWITCH - DP

AV O/A TEMPERATURE

OUTDOOR AIR TEMPERATURE SENSOR

AV O/A HUMIDITY

OUTDOOR AIR HUMIDITY SENSOR

BV

CONTROLLER

START/STOP

AV MODULATING CONTROL

ELECTRIC PRE-HEATING COIL

AV MODULATING CONTROL

AV SPACE TEMPERATURE

SPACE TEMPERATURE SENSOR - T8

AV SET POINT

AP BAS ADJUSTABLE SET POINT

T

CONTROLLER

CONTROLLER

FAN STATUS

START/STOP

SPEED RESET

BV

BV

AV

FAN MOTOR CONTROLLER - SF1

BV FREEZE STAT ALARM

FREEZE STAT - T2

AVFROST TEMPERATURE

FROST TEMPERATURE SENSOR - T3

APADJUSTABLE SET POINT

AVR/A TEMPERATURE

R/A TEMPERATURE SENSOR - T6

T
TSPS

AV S/A TEMPERATURE

S/A TEMPERATURE SENSOR - T7

AP ADJUSTABLE SET POINT

AIR HANDLING UNIT CONTROLLER

BV AIR HANDLING UNIT STATUS

START/STOP

S/A TEMPERATURE

BV

AV

BUILDING STATIC PRESSUREAV

P

PRESSURE SENSOR - P1

AI STATIC PRESSURE

AP BAS ADJUSTABLE SET POINT

AI R/A HUMIDITY

R/A HUMIDITY SENSOR - H1

H

DEHUMIDIFICATION SET POINTAV

AIR HANDLING UNIT CONTROLLER

BVAIR HANDLING UNIT STATUS

START/STOP

S/A TEMPERATURE

BV

AV

BUILDING STATIC PRESSURE AV

DEHUMIDIFICATION SET POINT AV

NOTE: THIS UNIT IS INTENDED TO OPERATE ONLY
AS A CONSTANT VOLUME SYSTEM. WHERE
VARIABLE FLOW EXISTS ON EITHER THE SUPPLY
OR RETURN, REMOVE THE SUPPLY AIR PRESSURE
SENOR TIED INTO THE UNIT CONTROLLER, AND
PROVIDE A SEPARATE PRESSURE SENSOR ON THE

BAS



VFD

VFD

VFD

P-1 & P-1R

TO INFLOOR 
HEATING

T FL

T

TFL

DP

OPERATING MODE: 
1. THE AIR SOURCE HEAT PUMP SYSTEM SHALL BE ENABLED ACCORDING TO THE FOLLOWING MODE:

· SUPPLY WATER TEMPERATURE OF BUILDING'S INFLOOR HEATING LOOP
· OUTDOOR AIR TEMPERATURE

2. THE BUILDING'S INFLOOR HEATING LOOP SYSTEM SHALL BE ENABLED ACCORDING TO THE FOLLOWING MODE:
· BUILDING INFLOOR HEATING WATER LOOP FLOW DEMAND AND TEMPERATURE

INITIAL SET UP: 
1. AIR SOURCE HEAT PUMP LOOP PUMPS SHALL BE NORMALLY DISABLED AND OPERATE IN A LEAD/LAG CONFIGURATION. 

REFER TO VARIABLE SPEED PUMP - LEAD/LAG CONTROL SEQUENCE FOR ADDITIONAL INFORMATION.
2. BUILDING'S INFLOOR HEATING LOOP PUMPS SHALL BE NORMALLY DISABLED AND OPERATE IN A LEAD/LAG 

CONFIGURATION. REFER TO VARIABLE SPEED PUMP - LEAD/LAG CONTROL SEQUENCE FOR ADDITIONAL INFORMATION.
3. AIR SOURCE HEAT PUMP SHALL BE NORMALLY DISABLED.
4. BUILDING'S INFLOOR HEATING LOOP SYSTEM SHALL BE ENABLED BASED ON CALL FOR HEATI

AIR SOURCE HEAT PUMP HEATING MODE:
5. REFER TO SEQUENCE OF OPERATION FOR INFLOOR HEATING

PUMP CONTROL:
1. ON COMMAND TO START CONTROL VALVE ON INFLOOR HEATING SUPPLY LINES SHALL OPEN. UPON PROOF OF 

CONTROL VALVE POSIINFLOOR HEATING LOOP PUMP SHALL BE ENABLED..
2. BUILDING'S INFLOOR HEATING PUMP SHALL MODULATE TO MAINTAIN DIFFERENTIAL PRESSURE SET POINT. REFER TO 

VARIABLE SPEED PUMP - LEAD/LAG CONTROL SEQUENCE FOR ADDITIONAL INFORMATION.

PUMP STATUS

START/STOP

RUN AMPS

SPEED RESET

DI

DO

AI

AO

VARIABLE FREQUENCY DRIVE 

SPEED FEEDBACKAI

VFD FAULTDI

AI GLR TEMPERATURE

RETURN TEMPERATURE SENSOR - T1

DI FLOW STATUS

GLR FLOW STATUS - FS1

AI DIFFERENTIAL PRESSURE

GL DIFFERENTIAL PRESSURE

AI GLS TEMPERATURE

SUPPLY TEMPERATURE SENSOR - T2

HE-01

VFD

DI FLOW STATUS

W FLOW STATUS - FS1

AI INFLOOR HEATING TEMPERATURE

RETURN TEMPERATURE SENSOR - T4

ASHP-1

PUMP STATUS

START/STOP

RUN AMPS

SPEED RESET

DI

DO

AI

AO

VARIABLE FREQUENCY DRIVE - P9/10/11

SPEED FEEDBACKAI

VFD FAULTDI

AI INFLOOR TEMPERATURE

SUPPLY TEMPERATURE SENSOR - T5

DP
AI DIFFERENTIAL PRESSURE

CW DIFFERENTIAL PRESSURE

FROM INFLOOR 
HEATING

P-5 & P-5R
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MECHANICAL CONTROL
SEQUENCES VI

Checked by:   Checker
Drawn by:   Author

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

NO. ISSUED DATE

1 ISSUED FOR ADDENDUM 6 2024-09-30

SCALE:N.T.S.

AIR SOURCE HEAT PUMP LOOP CONTROL SEQUENCE DIAGRAM(HANGAR)
1

1



STEEL ROOF DECK

TWO 50mm LAYERS OF 
STYROFOAM SM INSULATION AND 
TWO LAYERS OF 16mm DRYWALL 
THROUGHOUT CURB AREA BY 
MECHANICAL CONTRACTOR

PRE-FABRICATED PERIMETER 
ROOF MOUNTING FRAME AS 
PROVIDED BY A/C AND HEATING 
UNIT MANUFACTURER (SHIM AS 
REQUIRED FOR LEVEL 
INSTALLATION)

WOOD BLOCKING BY 
MECHANICAL CONTRACTOR

CURB GASKET TO PROVIDE 
WEATHERTIGHT SEAL

CANT STRIP AND 
BUILT-UP ROOFING BY 
ARCHITECTURAL 
DIVISION

ROOF FRAME INSULATION 
BY MECHANICAL 
CONTRACTOR

COUNTERFLASHING BY 
MECHANICAL CONTRACTOR

SPONGE RUBBER GASKET

OUTDOOR CONDENSING UNIT

HP (INDOOR UNIT)CU (OUTDOOR UNIT)

REFR

REFS

50 mm STYROFOAM INSULATION

CONCRETE PATIO STONE

NEOPRENE PAD. REFER TO VIBRATION 
ISOLATION SCHEDULE FOR ADDITIONAL 
INFORMATION.

NOTES:

1. REFER TO MANUFACTURER'S SHOP DRAWING FOR ACTUAL CONNECTION ARRANGEMENTS.
2. PROVIDE TRANSITIONS AS REQUIRED.
3. REFER TO FLOOR PLANS FOR EXACT PIPE ROUTE.

FLEXIBLE METALLIC DUCTWORK
CONNECTOR. DUCTWORK TO BE
THERMALLY INSULATED IN ACCORDANCE
WITH THE SPECIFICATIONS. LENGTH OF
DUCTWORK TO NOT EXCEED 2m (6-0).
REFER TO FLOOR PLANS AND SCHEDULES
FOR EXACT SIZE

MANUFACTURER SUPPLIED SHEET
METAL PLENUM (AIR BOOT) PROVIDED 
AS PART OF THE LINEAR AIR 
DIFFUSER. PLENUM TO BE 
THERMALLY INSULATED UNLESS 
NOTED OTHERWISE ON THE 
DRAWINGS

SHEET METAL HANGER ROD FROM
STRUCTURE

ADJUSTABLE AIRFLOW PATTER
CONTROLLER

ADAPTER FRAME PROVIDED BY THE
GRILLE/DIFFUSER MANUFACTURER
WHEN INSTALLED IN DRYWALL
CEILING APPLICATIONS

DRYWALL INSTALLATION

SHEET METAL PLENUM (AIR BOOT)
DUCTWORK CONNECTION C/W VOLUME
CONTROL (BALANCING DAMPER) WHERE
SPECIFIED ON THE FLOOR PLANS AND
SCHEDULES

FASTEN FLEXIBLE METALLIC
DUCTWORK TO SHEET METAAL
PLENUM (AIR BOOT) USING NYLON
OR STAINLESS STEEL GEAR CLAMP

T-BAR INSTALLATION

INSULATED DUCTWORK 
MAIN

FLEXIBLE METALLIC DUCTWORK
CONNECTOR. DUCTWORK TO BE THERMALLY
INSULATED IN ACCORDANCE WITH THE
SPECIFICATIONS. LENGTH OF DUCTWORK TO
NOT EXCEED 2m (6'-0). REFER TO FLOOR
PLANS AND SCHEDULES FOR EXACT SIZE

CONNECTION TO SUPPLY DIFFUSER

CONICAL SPIN-IN
TAKE-OFF COLLAR C/W
LOCKING DAMPER

3m (10'-0")

SHEET METAL SADDLE AND 
HANGER ROD FROM STRUCTURE

EQUIPMENT

1
5

0
 m

m
 M

IN
.

DIRT LEG FULL SIZE

PIPE UNION

GAS COCK

GAS PIPING

PRESSURE REDUCING VALVE

AIRFLOW

FLEXIBLE CONNECTOR 
ON FAN INLET/OUTLET

FAN ACCESS DOOR

THERMAL/ACOUSTICAL
INSULATION C/W JACKET WHERE
SPECIFIED ON THE FLOOR PLANS
AND SCHEDULES. SUPPLY
DUCTWORK SYSTEM TO BE
FULLY INSULATED.

GRAVITY BACKDRAFT DAMPER
OR MOTORIZED DAMPER. REFER
TO FLOOR PLANS AND CONTROL
SEQUENCES FOR ADDITIONAL
INFORMATION

SUPPORT ROD C/W VIBRATION
ISOLATION HANGER WHERE
SPECIFIED ON THE FLOOR
PLANS AND SCHEDULES. TYPICAL

ROOF STRUCTURE ABOVE

90° BRANCH TEE TAKE-OFF

SUPPLY - ROUND RADIUS ELBOW TAKE OFF

CONICAL SPIN-ON
ROUND TAKE-OFF 
COLLAR C/W LOCKING 
DAMPER

90° RADIUS ELBOW C/W
TURNING VANES 
WHERE
SPECIFIED ON THE 
FLOOR
PLANS

RECTANGULAR 90° 
RADIUS
ELBOW C/W TURNING 
VANES
WHERE SPECIFIED ON 
THE
FLOOR PLANS

45° SQUARE BRANCH TAKE-OFF

SINGLE OR PARALLEL TYPE
BLADE VOLUME CONTROL
(BALANCING DAMPER) TO

SUITE DUCT SIZE AND
DIMENSIONS. BALANCING

DAMPER TO BE C/W SHAFT
EXTENSION AND LOCKING

QUADRANT DAMPER
OPERATOR. TYPICAL

45°

AIRFLOW

SPLITTER DAMPER

SPLITTER ROD C/W
OPERATING HARDWARE.

WHERE INSTALLED IN
INSULATED DUCTWORK,

PROVIDE WITH STAND-OFF
MOUNTING BRACKETS

45°

AIRFLOW

HEEL RADIUS (D + 3/4D)

D

A
IR

F
L
O

W

AIRFLOW

CONICAL REDUCTION

45° RADIUS BEND TAKE-OFF

4
1

RATIO OF 
CONICAL
REDUCTION
TO BE 4:1

90° ROUND RADIUS ELBOW

D

HEEL RADIUS (D + 3/4D)

90° ROUND RADIUS ELBOW

DRAIN LINE TO TERMINATE OPEN SIGHT 
OVER FUNNEL DRAIN OR INDIRECT WASTE

ALTERNATE 
LOCATION FOR 

AUTOMATIC AIR 
VENT

HOT WATER, CHILLED 
WATER OR GLYCOL 
PIPING

300mm(12 in) LONG AIR 
CHAMBER, SAME SIZE AS 
MAIN BUT NOT MORE 
THAN 100mm(4 in) DIA.

GLOBE VALVE

AUTOMATIC AIR VENT

LOCATE AT AT 
HIGH POINTS IN 

PIPING

Drawing 
No.

Sheet 
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on site by the contractor before proceeding with 
work
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M-800

MECHANICAL TYPICAL
DETAILS I

Checked by:   Ali Nakhaei-Zadeh
Drawn by:   Fizzah Khan/ Iulian Turiga

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

SCALE:N.T.S.

ROOFTOP UNIT ROOF CURB
3

SCALE:N.T.S.

OUTDOOR CONDENSING UNIT
2

SCALE:N.T.S.

SUPPLY AIR LINEAR DIFFUSER (T-BAR CEILING)
7

SCALE:N.T.S.

FLEXIBLE METALLIC DUCTWORK
6

SCALE:N.T.S.

GAS PIPE CONNECTION TO EQUIPMENT
4

SCALE:N.T.S.

AUTOMATIC AIR VENT
1

SCALE:N.T.S.

CENTRIFUGAL INLINE FAN
8

SCALE:N.T.S.

DUCTWORK FITTINGS & TAKE-OFF'S
5

NO. ISSUED DATE

1 ISSUED FOR BUILDING PERMIT 2024-07-31

2 ISSUED FOR TENDER 2024-09-09



PTO FITTING W/
BALANCING DAMPER &
LOCK'G QUADRANT.

RIGID DUCT TO
DIFFUSER. SIZE AS
NOTED ON PLAN(S)

OF AIR BALANCING

SECURE DAMPER LOCATION UPON COMPLETIONNOTE:

SUPPLY AIR DUCT.
SIZE AS NOTED ON
PLAN(S).

90° ELBOW WITH
TURNING VANES

ACCESSIBLE
BALANCING DAMPER

MAIN DUCT OPENING

45° MAX.

SIDE TAKE-OFF

TOP/BOTTOM TAKE-OFF

PTO FITTING W/
BALANCING 
DAMPER &
LOCK'G 
QUADRANT.

RIGID DUCT TO
DIFFUSER. SIZE AS
NOTED ON PLAN(S)

SUPPLY AIR DUCT.
SIZE AS NOTED ON
PLAN(S).

A

CLIPBKP-13

U
P

 T
O

 
1
2
"

(3
0
0
m

m
)

ROUND DUCT BLADE DAMPER

NOTE: MATERIALS EQUAL TO DURO-DYNE

OR SQUARE

DUCTS UP
TO 10"

16 GA. BLADE

LARGE DUCT BLADE DAMPER

FOR LARGE OR DEEP DUCTS
USE MULTIPLE BLADE
DAMPERS WITH EXTERNAL
CONNECTION LINKAGE

CONTINUOUS 
PIANO HINGE

SMALL DUCT BLADE DAMPER

KS-7L
OR
KS-7

DUCT

1/8" (6mm) CLEARANCE
RODALL AROUND

1" (25mm) ROD
PROJECTION OR 
BEARING
AS REQUIRED

DURO-DYNE BALL
JOINTS (SRP-14)

SPLITTER DAMPER

ADJUSTING
ROD

A = 100mm MINIMUM

U
P

 T
O

 
1
2
"

(3
0
0
m

m
) 20 GA. STEEL

1.5 x A TRANSITION 1 IN 6
KP-9S

OR
KP-9L

OR
KS-385

KS-385L

22 GA. BLADE

UP TO 18" (450mm)

DURO PIVOT
BRACKET
(SRP-40)

DUCT

ALL AROUND
1/8" (6mm) CLEARANCE

(250mm) ∅
19" TO 48" (475mm TO 1200mm)

DUCT ADHESIVE,FIRE 
RETARDANT OR AS 
SPECIFIED

DUCT INSULATION

B-INSIDE 
GROOVE SEAM

SHEET 
METAL
DUCT

A-DRIVE SLIP

C-PITTSBURGH
SEAM

FIBERGLASS INSULATION WITH 
ALUMINIUM VAPOR BARRIER OR 
AS SPECIFIED

RIVET OR 
WELD

NON CORROSIVE 
BOLT&NUT

GASKET D-COMPANION
FLANGE

ANGLEB

C

A

D

SELF-ADHESIVE TAPE 62mm.(21/2")WIDE AND ALUMINIUM
BELT SHALL BE PROVIDED AT INTERVAL OF 1000mm.(3FT)
WITH CORNER ANGLE 150X150mm.(6"X6")AND1.40mm.
(18GUAGE)THICK.

SIDE WALL 
DIFFUSER/ 

GRILLE

6" O
R D

EPTH O
F W

ALL/C
AVITY

TRANSITION ANGLE IN HORIZONTAL 
AND VERTICAL DIRECTIONS SHALL 
BE NO LARGER THAN 30°

DUCT BRANCH

FAN COIL UNIT RETURN DUCT DN.

VIBRATION ISOLATION SPRING HANGER 
(KINETICS, MODEL SH) C/W FREE STANDING 
LATERALLY STABLE STEEL SPRING AND 
WELDED STEEL BRACKET. (TYPCIAL)

FLEXIBLE DUCTWORK VIBRATION ISOLATION 
CONNECTION (KINETICS, MODEL KINFLEX) 
C/W EPDM FLEXIBLE MEMBRANE AND 
CARBON STEEL FRAME WITH FLANGED 
DUCTWORK CONNECTION. (TYPICAL)

CONDENSATE P-TRAP C/W OPEN ENDED TEE

REFRIGERANT PIPING CONNECTIONS

ECOFLEX 
COMPRESSION 

WALL SEAL

ECOFLEX PIPE

SECURE FITTING WITH 
ANCHOR BRACKET

ECOFLEX MALE 
ADAPTER FITTING

ECOFLEX RUBBER END CAP

OUTSIDE

EXTERIOR FOUNDATION
OR CONCRETE WALL

WATERPROOF CAULKING

WALL SLEVE

5

GATE VALVE

STYLE 912 FLANGED ADAPTER ROCKWELL

MIN. 4-13∅ GALV. ANCHOR RODS,

GALV. NUTS 8 GALV. WASHERS

STRAINER

WATER METER, COMPOUND

CONCRETE BASE

NOTE:

- METER TO BE SET A MINIMUM OF 3" CLEAR
  OF WALLS

- APPROVED PIPE JOINT COMPOUND TO BE 
  USED ON ALL THREADED JOINTS

- USE DUCTILE IRON PIPE WITH 125 LB 
  FLANGES FOR WATER METER PIPING WITH
  BY-PASS.

BACKFLOW
PREVENTER
ASSEMBLY

PG

- METER INSTALLATION TO BE IN ACCORDANCE  
  TO LOCAL CODE

INCOMING
CITY WATER

(BY CITY)

ET

.

1.

1

.

2

.

3

.

1 .

4

.

1

2

3

4

5
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M-801

MECHANICAL TYPICAL
DETAILS II

Checked by:   Ali Nakhaei-Zadeh
Drawn by:   Fizzah Khan/ Iulian Turiga

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

SCALE:N.T.S.

ECOFLEX THERMO CROSS LINKED WALL PENETRATION
3

SCALE:N.T.S.

TYPICAL DETAIL OF SIDE WALL DIFFUSER/GRILLE
6

SCALE: 1 : 1

TYPICAL BRANCH TAKE-OFF INSTALLATION
4

SCALE:N.T.S.

VOLUME DAMPER
2

SCALE:N.T.S.

DUCTED FAN COIL UNIT
7

SCALE:N.T.S.

RECTANGULAR DUCT INSULATION
1

NO. ISSUED DATE

1 ISSUED FOR BUILDING PERMIT 2024-07-31

2 ISSUED FOR TENDER 2024-09-09

3 ISSUED FOR ADDENDUM 10 2024-10-15

SCALE:N.T.S.

WATER METER ASSEMBLY
5

3



BRANCHLINE

1" X 0-2 NIPPLE

1" X ARMOVER

1" X DROP

1" X 1/2" R.C.

CONCEALED  PENDENT
ACOUSTICAL TILE 
CEILING

BRANCHLINE

1" DROP

1" X 1/2" R.C

CONCEALED  
PENDENT

DRYWALL 
CEILING

ROD COUPLING
3/18"-16 THREADED STUDS

ALL THREADED ROD

HANGER RING

6
"

6
'-
0
" 

M
A

X

INSPECTOR'S
TEST/DRAIN
VALVE

GRADE

BRANCHLINE

1" X 0-2 NIPPLE

1" X ARMOVER

1" X DROP

1" X 1/2" R.C.

RECESSED PENDENT

ACOUSTICAL TILE 
CEILING

RASCO

RASCO

1" X 0-2 NIPPLE

BRANCHLINE

1" X ARMOVER

1" X1/2" RC

1" X DROP

UPRIGHT
SPRINKLER

UPRIGHT SPRINKLER
AT ROOF LEVEL

41_4"

TYP. CONCRETE WALL 
CONSTRUCTION

RETAINING ANGLE
FRAME

1/4" METAL SCREWS
MAX 8" CENTERS (TYP.)

SLEEVE AS PER SMACNA GAUGE

3"x1-1/2"x16 GA AT 
BOTH SIDES AND TOP

BREAKAWAY JOINT
MIN. #10 SHEET METAL SCREWS 

THROUGH FROM OUTSIDE 

FRAME OPENING WITH
CHANNEL TRACK

TYP. DRYWALL WALL 
CONSTRUCTION

BREAKAWAY JOINT
TYPE B, FIRE DAMPER

1-1/2"x1-1/2"x16 GA AT 
BOTH SIDES AND BOTTOM

FEMALE PITTSBURGH LOCK

INSTALL FIRE DAMPER PRIOR 
TO ASSEMBLY

MALE PITTSBURGH LOCK

AIR GAP AS PER 
MANUFACTURERS ULC LISTING

GRADE

4" CHECK VALVE

FIRE DEPT.

CONNECTION

BALL DRIP
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MECHANICAL TYPICAL
DETAILS III

Checked by:   Ali Nakhaei-Zadeh
Drawn by:   Fizzah Khan/ Iulian Turiga

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

SCALE:N.T.S.

CONCEALED RETURN BEND DETAIL
1

SCALE:N.T.S.

CONCEALED SPRINKLER DROP DETAIL
2

SCALE:N.T.S.

FIRE PROTECTION HANGER DETAIL-1
8

SCALE:N.T.S.

INSPECTOR'S TEST DETAIL
6

SCALE:N.T.S.

RETURN BEND DETAIL
3

SCALE:N.T.S.

SPRINKLER UP AND DOWN DETAIL
7

SCALE:N.T.S.

SPRINKLERS BENEATH DUCTWORK
4

SCALE:N.T.S.

TYPE "B" FIRE DAMPER
5

SCALE:N.T.S.

FIRE DEPARTMENT CONNECTION
9
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CONCRETE
SLAB

DUCT

SEE 
DETAIL "B"

ROUND
CORNER 150mm

CONCRETE
SLAB

STEEL 
ROD

INSULATION

SEE DETAIL 
"A"

DUCT

SEE DETAIL B

STEEL ROD

STEEL ANGLE

NUT&WASHER ON BOTH 
SIDES (NON - CORROSIVE)

EXPANSION BOLT

STEEL ROD

SEE DETAIL A

DETAIL B

50
25

DETAIL C

ROUND
CORNER

NUT&WASHER BOTH SIDES
(NON - CORROSIVE)

25mm

50
25

NUT

DETAIL A

UNDER DUCT INSULATION SECURED WITH 
GALVANIZED STEEL SHEET 1.10mm. THICK 
(GAUGE NO.20) AND WITH SIDES FOLDING 
(SEE DETAIL C.)

STEEL ROD

STEEL 
ANGLE

WASHER
STEEL ANGLE

150mm

NOTE:

ALL STEEL SUPPORTS SHALL BE PAINTED 
WITH 2 COATS OF ANTI-RUST PAINT AND 1 
COAT OF FINISHED COAT OR AS SPECIFIED.

PARTITION TIGHT TO
UNDERSIDE OF SLAB

SLAB

DROP

SLAB

DROP

A

SECTION A

PLAN

WHERE CEILING SPACE IS

NOT A RETURN AIR PLENUM

PLAN

WHERE CEILING SPACE IS

A RETURN AIR PLENUM

SECTION B

B

AIRFLOW

CLEAR

SOUND TREATED 
PARTITION TO U/S OF SLAB

22 GAUGE GALVANIZED SHEET 
METAL TRIMING ANGLE AND 

SLEEVE SCREWED TO PARTITION

DUCT HEIGHT AND WIDTH AS SHOWN.

915mm(36 in)

4
6
0
m

m
(1

8
 i
n
)

SEAL WITH MASTIC 
(SILICON FOAM)

FIRE DAMPER WHERE 
PARTITION IS FIRE RATED

300x200mm(12x8 in)

25mm(1 in) ACOUSTIC LINING

75mm(3 in) (MIN.)

U/S OF SUSP. CLG.

LENGTH TO SUIT GRILLE 
LOCATION IN CEILING.

300x300mm(12x12 in) 
EGG CRATE GRILLE 

25x25mm(1x1 in)

PARTITION

25mm(1 in) ACOUSTIC LINING

FIRE DAMPER WHERE 
PARTITION IS FIRE RATED.

DUCT HEIGHT AND WIDTH AS SHOWN.

22 GAUGE GALVANIZED SHEET 
METAL TRIMING ANGLE AND 

SLEEVE SCREWED TO PARTITION

SEAL WITH MASTIC 
(SILICON FOAM)

ACOUSTICAL DUCT 
LINING

DIMENSIONS INDICATED IN 
PLAN VIEW ARE INSIDE CLEAR

RETURN AIR GRILLE

X
X
" 
M

IN
.

XX" MIN.

6

W

FULL RADIUS ELBOW

SHORT RADIUS ELBOW

S

FULL RADIUS TEE

VANE

W

R

W

RL

R

6

R = 1.5W

2-1/4"

EQUAL SIDE DIMENSIONS

VANE ELBOW WITH

(57mm)

1/2

REDUCING
1/2 IN 6

TRANSITION BOTH SIDES

UNEQUAL SIDE DIMENSIONS
R = 1.2W

S = L = 0.33W

(57mm)

VANE ELBOW WITH

2-1/4"

1

1 IN 6
REDUCING

TRANSITION ONE SIDE

R = 1.5W

(150mm)

(T-FITTING SIMILAR)

INVERTED ROOF CONSTRUCTION:
(OR AS SPECIFIED BY THE ARCHITECT)
· ROUND GRAVEL BALLAST
· ROOFING MEMBRANE
· FIBREBOARD (OPTIONAL)
· RIDGED INSULATION
· WATER PROOFING MEMBRANE
· CONCRETE ROOF DECK

CONVENTIONAL ROOF CONSTRUCTION:
(OR AS SPECIFIED BY THE ARCHITECT)
· ROUND GRAVEL BALLAST
· ROOFING MEMBRANE
· RIDGED INSULATION
· CONCRETE ROOF DECK

FLUE VENT VERTICAL TERMINATION CAP

STORM COLLAR TO BE SUPPLIED 
BY MECHANICAL CONTRACTOR 
INSTALLED BY ROOFING TRADE

SUPPORT BRACKET SEALED AT JOINTS 
AND SECURED TO ROOF STRUCTURE

METAL FLASHING  AND COUNTER 
FLASHING TO BE INSTALLED IN 
ACCORDANCE WITH THE 
ARCHITECTURAL SPECIFICATIONS
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YORK REGIONAL POLICE
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SCALE:N.T.S.

SQUARE & RADIUS ELBOWS
2

SCALE:N.T.S.

TRANSFER AIR DUCT
1

SCALE:N.T.S.

DUCT HANGER AND SUPPORTS
3
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SCALE:N.T.S.

EXHAUST FLUE VENT ROOF PENETRATION
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CONSTRUCTION
JOINT

SNOW MELT
TUBING

CONCRETE
SLAB

WIRE MESH OR
REBARSUB SOIL

SNOW MELT TUBING
INSTALLATION DETAIL TO

AVOID CONSTRUCTION JOINT

EXPANSION
JOINT

SNOW MELT
TUBING

CONCRETE
SLAB

SUB SOIL PIPE SLEEVE 150mm
ON EACH SIDE OF
EXPANSION JOINT

SNOW MELT TUBING
INSTALLATION DETAIL

PENETRATING EXPANSION JOINT

WIRE MESH
OR REBAR

EXPANSION
JOINT

SNOW MELT
TUBING

CONCRETE
SLAB

WIRE MESH OR
REBARSUB SOIL

SNOW MELT TUBING
INSTALLATION DETAIL TO
AVOID EXPANSION JOINT

CONTROL
JOINT

SNOW MELT
TUBING

CONCRETE
SLAB

SUB SOIL WIRE MESH
OR REBAR

SECURE THE TUBING
150mm ON EACH

SIDE OF CONTROL
JOINT

SNOW MELT TUBING
INSTALLATION DETAIL FOR 

CONTROL JOINT

1
0
0

300

5050

75200

225

5
0

100 100

610MM YELLOW TACTILE ATTENTION 
DETECTOR TILE. SECURED TO 

PRECAST CONCRETE CAP & 
POURED IN PLACE CONCRETE 

TOPPING. AS PER MANUFACTURERS 
INSTALLATION INSTRUCTIONS

PRECAST CONCRETE PLATFORM 
CURB

CONCRETE (75mm)

WIRE MESH

CONCOURSE LEVEL
ROOF SLAB

50 STYROFOAM
INSULATION

MIN.20∅ TUBING 
(GLYCOL SUPPLY)

100MM POURED IN PLACE CONCRETE

WIRE MESH

STYROFOAM INSULATION (25mm)

ECOFLEX SUPPLY AND RETURN
LINES TO MANIFOLD PIT (SUPPLIED 
BY SNOWMELT TUBING SUPPLIER)

ECOFLEX FITTING (SUPPLIED BY
SNOWMELT TUBING SUPPLIER)

ECOFLEX SUPPLY AND 
RETURN LINES TO MANIFOLD 

PIT (SUPPLIED BY SNOWMELT 
TUBING SUPPLIER)

ECOFLEX SUPPLY AND RETURN 
LINES TO MANIFOLD PIT (SUPPLIED 
BY SNOWMELT TUBING SUPPLIER)

SUPPLY AND RETURN LINES TO
MANIFOLDS INSTALLED IN MANIFOLD 
PIT (BY INSTALLING CONTRACTOR)

MANIFOLD

MANIFOLD

MANIFOLD

MANIFOLD
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SCALE:N.T.S.

SNOWMELT TUBING CROSSING JOINT
1

SCALE:N.T.S.

SNOWMELT TUBING INSTALLATION
3

SCALE:N.T.S.

SNOWMELT MANIFOLD PIT PIPING
2
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RETURN 
MANIFOLD

VALVE HEAD

R32 
UNION

MANIFOLD BUSHING,
R32 x 1" NPT

BALANCING 
HEAD COVER

VALVE HEAD CAP

NOTE

1. EACH MANIFOLD REQUIRES A CIRCUIT 
BALANCING VALVE AND SHUTOFF VALVES.

END CAP WITH 
VENT & DRAIN

BASIC END CAP

R20 OUTLET

COMPRESSION 
FITTING ASSEMBLY

PEX

MANIFOLD 
BRACKET

SUPPLY 
MANIFOLD

BALANCING HEAD

MANIFOLD 
BALANCING HEX KEY

SB BALL VALVE TO PEX 
AND COPPER

RETURN

SUPPLY

2" ALBERTA TEE MANIFOLD

COPPER CAP WITH MANUAL AIR 
VENT ON RETURN MANIFOLD

TYPICAL BRASS
MANIFOLD

2" CBV VALVE ON 
RETURN MANIFOLD

2" BALL VALVE ON 
SUPPLY MANIFOLD

TYPICAL SNOW MELTING MANIFOLD
LAYOUT

3-1/2" (89MM)

F
R

A
M

E
 O

P
E

N
IN

G
L
E

N
G

T
H

-1
5
2
M

M

F
R

A
M

E
 O

P
E

N
IN

G
 L

E
N

G
T

H

FRAME OPENING
WIDTH

OVERALL FRAME OPENING
WIDTH

1
1
-1

1
/1

6
"

2
9
7
M

M

3" (76MM)

GUAID ARM

REMOVABLE COVER PLUG

REMOVABLE SQUARE 
KEY WRENCH

11/4" ALUMMINUM DIAMOND
PATTERN PLATE COVER

BILCO HEAVY DUTY FORGED
STAINLESS STEEL HINGES W/
STAINLESS STEEL PINS

1-1/2" DRAIN 
COUPLING

HEAVY DUTY
CHECK CHAIN

BILCO STAINLESS STEEL
AUTOMATIC HOLD OPEN ARM

BILCO 1/4" ALUMINUM
CHANNEL FRAME W/
RECESSED ANCHORS

STAINLESS STEEL SPRING LIFTING MECHANISM

1/4" SUPPORT PLATE
WELDED TO  FRAME

1/8" DIA. NEOPRENE CONTINUOUS 
BUMPER ALL AROUND

SLAM LOCK

SECTION

PLAN

TO DISPOSAL OR 
DRY WELL

TG

PG

1
8
0
0

1800

INSTALL 100∅ PVC
DRAIN FROM THE PIT
TO SANITARY TRENCH.

PIPES "TYPICAL"

NEW BALANCING
VALVE (TYP.)

SUPPLY&RETURN 
HEADER (TYP.)PG TG

250mm

REMOVE PLASTIC PLUG WHEN CONCRETE IS CURED. THEN
PULL SENSOR CABLE THROUGH CONDUIT TO CONTROL BOX

50mm MIN.

100mm

INSTALLATION OF SENSOR IN A SLOPED SURFACE

ASPHALT

SENSOR MUST BE
LEVEL

50mm CONCRETE
TOPPING

PEX PIPE

CONDUIT FOR
CONTROL WIRING

DRAIN

RETURN

RAUPEX TUBING

FILL

SUPPLY

ISOLATIO
N VALVE

RETURN

SUPPLY

DEPTH=4 1/2" inches.
TYPICAL MANIFOLD BREAK-DOWN

SCALE:N.T.S.

SNOWMELT MANIFOLD DETAIL
1

SCALE:N.T.S.

SNOW/ICE SENSOR DETAIL
3

SCALE:N.T.S.

SNOW MELT MANIFOLD PIT ACCESS DOOR DETAIL
5

SCALE:N.T.S.

SNOW MELT MANIFOLD PIT PLAN
2

SCALE:N.T.S.

TYPICAL SNOW MELTING MANIFOLD DETAIL
4
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PROVIDE 25x25MM PRE-FINISHED
STEEL OR SS TRIM MOLDING, BY
THIS DIVISION.

FURNITURE-QUALITY PRE-FINISHED
STEEL

LOCKING LATCHES (ALL KEYED ALIKE)

HINGE

200 HIGH MASONRY BASE, BY
OTHERS, TO CONCEAL PIPING.
LOCATE PIPING TO AVOID
INTERFERENCE W/ MASONRY BASE.

CABINET SEMI-RECESSED IN WALL
WHERE LIMITED BY WALL
THICKNESS. SEE ARCHITECTURAL
DWGS.

HINGE

6
5

300

MANIFOLD SUPPORT 
BRACKET

BLOCK 
WALL/MASONRY
ENCLOSURE

MANIFOLD SUPPORT
BRACKET OFFSET TO
ALLOW HEPEX TO
PASS BEHIND

RETURN 
MANIFOLD

SUPPLY 
MANIFOLD

HEPEX 
TUBING

MIN. 12∅ TUBING

NAILING GUARDS

18 GAUGE PAINTED STEEL
RECESSED MANIFOLD BOX 
C/W LOCKABLE DOOR
APPROX SIZE 150X750X750

BEND SUPPORT

MAX. SPACING 150mm FOR 600mm FROM EXTERIOR 
WALL AND 225 FOR OTHER PIPES

SLAB SENSOR

50mm THICK RIGID 
STYROFOAM
INSULATION

FLOOR FINISH

4.5mm WIRE MESH
(BY DIV 20)

THERMAL 
INSULATION

(TYP)

HGS/HGR 
PIPING

MIN 1.5" (40mm) OF
CONCRETE POURED OVER

TOP OF PEX TUBING

CONTROL / EXPANSION
JOINTS WHERE INDICATED
ON ARCH/STRUCT DWGS.
COORDINATE LAYOUT PRIOR
TO TUBING INSTALLATION

TOP OF SLAB

WELDED WIRE MESH BY
ARCHITECTURAL

TRADES FOR SUPPORT
OF RADIANT TUBING

(PROVIDE IN ALL
FLOORS)

PROVIDE 12" (300mm)
LONG PROTECTIVE
SLEEVE OVER TUBING AT
ALL CONTROL /
EXPANSION JOINTS

PEX TUBING AT
BOTTOM OF TOPPING
SLAB & SECURED TO
WIRE MESH

HOLLOWCORE FLOOR

RIGID INSULATION
(BY GENERAL TRADE)

FIXING WIRE

PEX TUBING (25mm TYP.)

STRUCTURAL
SLAB

R10 RIGID INSULATION

CONCRETE SLAB 
C/W FLOOR FINISH

COMPATED
BASE MATERIAL

125mm SLAB DEPRESSION
IN TOTAL (50mm FLOORING &

75mm TUBING/TOPPING SLAB)

75

R10 RIGID
INSULATION AT SLAB 
EDGE

TEMPERATURE SENSOR
SECURED TO 10 GA PULL WIRE BY

DIVISION 25. ARRANGEMENT
TO ALLOW FULL REMOVAL AND

REPLACEMENT IF REQUIRED

PEX TUBING CONDUIT BY MECH
CONTRACTOR EXTENDED TO

MANIFOLD CABINET.
15 OR 16mm (1/2" OR 5/8") SIZE TO
SUIT SENSOR. SECURE TO MESH

AND ARRANGE WITH MINIMAL
LONG RADIUS BENDS

PULL WIRE AND SENSOR WIRE
EXTENDED TO MANIFOLD CABINET

CAP

STRUCTURALFLOOR

STAINLESS STEEL MANIFOLDS 
BY MR PEX WITH INTEGRAL 
BALANCING AND ISOLATION 
VALVES

GALVANIZED METAL 
PANEL WITH
POWDER COAT FINISH

ECM CIRCULATOR

BALL VALVES FOR ISOLATION

SPECIAL END CAP WITH 
INTEGRAL AIR

VENT WITH FILL/DRAIN VALVE

BASIC END CAP ON RETURN

MrPEX 1/2" OX PEX 
TYPICAL FOR RADIANT 

FLOOR HEATING

3 WAY MIXING VALVE
WITH SENSOR

BV AV

MAN-1

105°F
(41°C)

TI

TI

FI FI FI

AV

TCV
BV

TCV
BV

TCV

TS

T

BAS

BAS

120V/1
DIVISION 26CONTROL/DISTRIBUTION MANIFOLD SUPPLIED BY

UNDERFLOOR PIPING MANUFACTURER HOUSED
IN FINISHED CABINET C/W LOCKABLE COVER.
EACH UNIT SHALL BE PREWIRED TO ITS OWN

PUMP AND CONTROL ACTUATORS C/W XFORMER
AND RELAYS. COORDINATE WIRING

TERMINATIONS WITH CONTROL CONTRACTOR

IN-FLOOR HEATING SUPPLY / RETURN PIPING AS PER
MANUFACTURE'S REQUIREMENTS. RUN TUBING

CONCEALED TO UNDERFLOOR. PROVIDE SUPPORT
BENDS & PROTECTION SLEEVES

MOUNT QTY 1 SLAB SENSOR PER
MANIFOLD AT LOCATION
RECOMMENDED BY
MANUFACTURER, SUBJECT TO
CONSULTANT'S APPROVAL.
SUPPLIED BY IN-FLOOR
MANUFACTURER AND TIED INTO
BAS.

SPACE MOUNTED SENSOR WITH LOCAL
TEMPERATURE ADJUSTMENT &
CONTROLLERS, AS SHOWN ON DWGS.
BY CONTROLS CONTRACTOR.

H
W

R

H
W

S

H
W

R

H
W

S

H
W

R

H
W

S

H
W

S

H
W

R

AUTOMATIC AIR VENT C/W ISOLATION
BALL VALVE

VALVE LOCATION IN ACCESSIBLE
CEILINGS

MODULATING MIXING VALVE. WATER
TEMPERATURE FOR EACH MANIFOLD TO BE

CONTROLLED BASED ON OUTDOOR AIR RESET VIA
BAS SYSTEM

POWERHEADS INSTALLED FOR
MANIFOLDS WHERE MULTIPLE CONTROL
ZONES (ROOM TEMPERATURE
SENSORS) ARE SERVED. SUPPLIED BY
IN-FLOOR MANUFACTURER AND TIED
INTO BAS.

MECHANICAL CONTRACTOR TO PROVIDE
INDIVIDUAL LOOP SUPPLY SHUT-OFFS & INSTALL

MANIFOLDS TO MANUFACTURER'S REQUIREMENTS

ACCESS DOOR

ELECTRIC
DRYER

ROUGH-IN FOR 4"∅ DRYER CONNECTION.
PROVIDE FLEXIBLE DUCT FOR 
CONNECTION.

DRYER VENT
CONNECTOR BOX

4"∅
6"∅ TO BUILDING

EXTERIOR
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SCALE:N.T.S.

IN-FLOOR HEATING MANIFOLD CABINETS
7

SCALE:N.T.S.

IN-FLOOR HEATING MANIFOLD DETAILS
3

SCALE:N.T.S.

IN-FLOOR RADIANT TUBING INSTALLATION
6

SCALE:N.T.S.

IN-FLOOR HEATING PIPING AND INSULATION
4

SCALE:N.T.S.

RADIANT FLOOR HEATING SLABL SENSOR
1

SCALE:N.T.S.

IN-FLOOR HEATING MANIFOLD LAYOUT
5

SCALE:N.T.S.

TYP. IN-FLOOR MANIFOLD INSTALLATION
2
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4 ISSUED FOR ADDENDUM 15 2024-12-04

SCALE:N.T.S.

LAUNDRY DRYER EXHAUST
8



0

34

14

12

1

2

G
P

M

0

34

14

12

1

2

G
P

M

0

34

14

12

1

2

G
P

M

0

34

14

12

1

2

G
P

M

40

20

0 100

80

60

C

F

40

20

0 100

80

60

C
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TEMPERATURE
NIPPLE

BALANCING HEAD

RETURN MANIFOLD

VALVE HEAD

R32 UNION

SUPPLY MANIFOLD

MANIFOLD BRACKET

MANIFOLD
BALANCING HEX KEY

SUPPLY VALVE

R32 x 3/4" CU ADAPTER  (1" CU

FITTING  ADAPTER), R32 x 1" CU

ADAPTER  (11/4 " CU FITTING

ADAPTER)

MANIFOLD BUSHING,
R32 x 1" NPT

R32 x 3/4" Q&E  MANIFOLD ADAPTER

ELBOW, R32 x 1" Q&E  MANIFOLD

ADAPTER  ELBOW

RETURN VALVE

 OUTLET

Q&E FITTING
 ASSEMBLY

PEX RING

PEX

BASIC END CAP

END CAP
WITH VENT & DRAIN

BALANCING
HEAD COVER

AUTO AIR VENT
WITH CHECK VALVE

VALVE  HEAD CAP

R32 x 3/4" Q&E MANIFOLD ADAPTER,

R32 x 1" Q&E MANIFOLD ADAPTER

RETURN

SUPPLY

Manifold
Size

Length
(X)

2

7.5"

3

9.63"

4

11.75"

5

14"

6

16.13"

7

18.25"

8

20.5"

9

22.63"

10

24.75"

11

27"

12

29.13"

2.5"

3.25"

8.5"

1.5"

X

CONDENSATE
DRAIN PIPE

25 mm (1 IN)
AIR GAP

SANITARY
DRAIN PIPE

75 mm (3 IN) �
FUNNEL
FLOOR DRAIN

FINISHED FLOOR

COUNTER SINK
OR LAVATORY

P-TRAP

TAILPIECE

CLEANOUT

38mm
[1-1/2"]

CONDENSATE DRAIN FROM FAN
COIL UNIT TO CONNECT
UPSTREAM OF P-TRAP.

WIRE MESH

INSULATION

CONCRETE 
SLAB

FINISHED 
FLOOR

PEX TUBING WITH ZIP TIES

25mm MIN.
EXISTING CONCRETE

TOPPING POUR

ADHESIVE

FINISHED FLOORING

RADIANT PEX PIPE POLYTHYLENE 
SLEEVE

CONCRETE SLAB CONCRETE SLAB

CONCRETE SLAB

RADIANT 
PEX PIPE

POLYTHYLENE SLEEVE

RADIANT PEX PIPE

SEALANT

PIPE SLEEVE/INSULATION 200mm 200mm

12

UNLESS OTHERWISE INDICATED, PRESSURE DROPS SHOWN ON LOOP SCHEDULE INCLUDE PRESSURE DROPS FOR MANIFOLD & TUBING ONLY.13

OBSERVACIONES / NOTES:

PIPE TO BE 1/2" PEX WITH OXYGEN BARRIER

MANIFOLDS TO BE STAINLESS STEEL UNITS COMPLETE WITH SUPPLY & RETURN TRUNK ISOLATION VALVES & VENT PURGE ASSEMBLY
1

2
LOOP LENGTHS ON PLANS ARE APPROXIMATION ONLY. ACTUAL LOOP LENGTHS TO BE VERIFIED ON SITE BY INSTALLING CONTRACTOR.3

4

AVERAGE FLOOR SURFACE TEMPERATURE SHOULD NOT EXCEED 31°C. THIS WILL LIMIT THE MAXIMUM UPWARD OUTPUT TO 120 W/M² AT 20°C.5
IF THE REQUIRED SURFACE TEMPERATURE EXCEEDS 31°C IT WILL BE NECESSARY TO REDUCE THE HEAT LOSS OR ADD SUPPLEMENTAL HEAT.
THE MINIMUM CONCRETE COVER SHALL BE 25MM ABOVE THE TOP OF THE PEX/ONIX TUBING.6

TUBING SHALL BE SLEEVED AT ALL CONTROL JOINT CROSSINGS (SEE ILLUSTRATIONS).7

TUBING SHALL BE FASTENED EVERY 900 MM IN SLAB & EVERY 600 MM IN TOPPING POUR APPLICATIONS USING THE APPROPRIATE FASTENERS.8

KEEP TUBING A MINIMUM OF 225 MM AWAY FROM ALL CLOSET FLANGES AND DRAIN TRAPS.9

A MINIMUM R-5 INSULATION IS RECOMMENDED UNDER THE PERIMETER OF RADIANT HEATED SLAB.10

11

TOPPING POUR OVER EXISTING SLAB

CONTROL JOINT SLAB PENETRATION PROTECTION EXPANSION JOINT PROTECTION

RADIANT PEX PIPE

WIRE MESH

NOTE: REFER TO FLOOR TYPES ON ARCHITECTURAL
DRAWINGS FOR FLOORING ASSEMBLY DETAILS.

SLAB/EDGE INSULATION
(AMOUNT DETERMINED BY
LOCAL CODES)

VAPOUR BARRIER (IF REQUIRED BY LOCAL
BUILDING CODES. SOME TYPES OF INSULATION
MAY BE APPROVED AS A VAPOUR BARRIER)

SUSPENDED
STRUCTURAL
SLAB

THE SYSTEM SHALL BE PRESSURE TESTED PRIOR TO & DURING THE CONCRETE POUR TO AT LEAST TWO TIMES THE OPERATING PRESSURE OR 414 KPA WITH WATER OR AIR.
PRESSURE TEST SHALL REMAIN ON DURING THE FINAL FLOOR INSTALLATION.

IF THE JOB SITE IS SUBJECT TO FREEZING DURING CONSTRUCTION A PROPYLENE GLYCOL/WATER SOLUTION, OF THE APPROPRIATE MIXTURE FOR THE LOCATION, SHALL
BE USED TO PREVENT FREEZING.

RADIANT TUBING TO BE SPACED AT 225 MM ON CENTERS, EXCEPT WHERE NOTED ON THE LOOP SCHEDULE OR ON THE PLANS, AND NOT TO BE PLACED 150 MM
TO 300 MM FROM EXTERIOR WALLS.

SCALE:N.T.S.

IN-FLOOR HEATING SYSTEM MANIFOLD DETAIL
1

SCALE:N.T.S.

IN-FLOOR HEATING INSTALLATION DETAILS
2
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SCALE: 1 : 1

CONDENSATE DRAIN TO FUNNEL FLOOR DRAIN
3

SCALE: 1 : 1

CONDENSATE DRAIN CONNECTION TO SANITARY
4

3



REMOVABLE 
GUARD AS 
SPECIFIED

FAN BLADE

FAN 
MOTOR

AIR FLOW

STORM LOUVRES

3/4" (20mm) 
WIRE MESH

NOTES :

1  SEE FLOOR PLANS FOR STORM LOUVRE REQUIREMENTS.

2  WHERE DUCTWORK IS PROVIDED (SEE FLOOR PLANS). PROVIDE ACCESS DOOR
   FOR FAN AND MOTOR SERVICING.

MOTORIZED DAMPER 
OR

BACKDRAFT DAMPER 
AS PER

ASHRAE 90.1 SECTION 6
REQUIREMENTS.

RUBBER ELEMENT

COLOUR CODED 
SPRING

ACOUSTIC 
WASHER

EQUIPMENT

HANGER ROD

SPRING RETAINER

ACOUSTIC 
WASHER

HANGER ROD

STEEL HANGER BOX

250

38

32

FOR BARE

AND ANCHOR COLLAR

SCHEDULE 40 GALVANIZED STEEL
PIPE SLEEVE WITH WATERSTOP

ELASTOMERIC/BACTERIOGENIC FIRE

CHIPPING HAMMER
HIGH SPEED LIGHT WEIGHT
ENLARGE OPENING USING

CONCRETE SLAB

EXPANSION JOINT BACKER ROD

25

150

200

200

250

50

75

100

32

38

75

100

150

50

50

INSULATED
PIPE

20

PIPE

SEE 
NOTE

PROOF SEALANT

CAULKING

PIPE
PIPE INSULATION

100

200

300

150

150

100

100

NON-INSULATED
PIPE

FOR INSULATED

SLEEVE SIZE

PIPE

75

CAULKING

PIPE

PIPE
SIZE
(mm)

NOTE:

100mm HIGH WHERE
THERE IS A POSSIBILITY

OF WATER ON FLOOR,
50mm HIGH WHERE

WATER IS NOT PRESENT.

QUICK SET
NON-
SHRINKING
GROUT

1/2"∅ EPOXY ANCHORS, 
4" EMBEDMENT,
TYP 2 PLACES

1-5/8"x1-5/9"x12 GA 
CHANNEL

1/2"∅ BOLT

1/2"∅ CHANNEL 
NUT

1/2"∅ BOLT AND 
NUT (TYP OF 2)

INSULATION SADDLE 
(TYP) WHERE REQUIRED

3/8"∅ EXPANSION BOLT (TYP)
FILL CMU WITH GROUT IN 
PROXIMITY OF BOLTS

PIPE INSULATION (TYP) 
WHERE REQUIRED

STEEL PIPE STRAP (TYP)

BOLT & CLAMPING 
NUT(TYP)

1-5/8"x1-5/8"x12 GA 
STEEL CHANNEL

2
0
0
m

m

SUSPENDED PIPING SUPPORT

DOUBLE LEVEL SUPPORT

2
0
0

M
IN

SINGLE LEVEL SUPPORT

BOTTOM CORD OF 
STEEL
JOIST / STEEL ANGLE

1/2"Ø GALVANIZED 
STEEL THREADED ROD

PROVIDE 8" SPACE FOR
ELECTRICAL CONDUITS

BEAM CLAMP 
(TYPICAL)

PICA 1/2"Ø GALVANIZED 
STEEL THREADED ROD

UNISTRUT (TYPICAL)

(2) - 1-1/8"Ø NEW HOT GAS 
LINES (2) - 7/8"Ø NEW LIQUID 
LINES. REFRIGERANT PIPING 

TO BE C/W INSULATION + 
PVC JACKET. (TYPICAL)

UNISTRUT CLAMP 
(TYPICAL)

UNISTRUT CLAMP
(TYPICAL)

(2) - 1-1/8"Ø NEW HOT GAS 
LINES (2) - 7/8"Ø NEW LIQUID 
LINES. REFRIGERANT PIPING 
TO BE C/W INSULATION + PVC 
JACKET. (TYPICAL)

PROVIDE 200mm SPACE
FOR ELECTRICAL CONDUITS

1/2"Ø GALVANIZED STEEL 
THREADED ROD

UNISTRUT PIPE SUPPORT
@ 1500mm O.C (TYPICAL)

UNISTRUT PIPE SUPPORT
@ 1500mm O.C (TYPICAL)

HIGH DENSITY 
POLYETHYLENE BLOCK

PATIO STONE

ANGLE BAR BOLTED 
TO

POLYETHYLENE 
BLOCK

(2) - 1-1/8"Ø NEW HOT GAS LINES (2) -
7/8" NEW LIQUID LINES. 
REFRIGERANT PIPING TO BE C/W 
INSULATION + PVC JACKET. (TYPICAL)

PROVIDE 200mm SPACE
FOR ELECTRICAL CONDUITS

UNISTRUT PIPE SUPPORT
@ 1500mm O.C (TYPICAL)

1/2"Ø GALVANIZED 
STEEL THREADED ROD

HIGH DENSITY 
POLYETHYLENE BLOCK

PATIO STONE

ANGLE BAR BOLTED TO
POLYETHYLENE BLOCK

UNISTRUT CLAMP
(TYPICAL)

20mm DCW

20mm DHW

CLOTHES WASHER
WALL BOX

12 mm COMBINATION
SWEAT CONNECTION

12 mm COMBINATION
SWEAT CONNECTION

WATER HAMMER
ARRESTOR

ACCESS PANEL

FLOOR LINE

40 mm SANITARY
1060mm

TO
SANITARY
STACK

TO VENT STACK
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MECHANICAL TYPICAL
DETAILS IX

Checked by:   Ali Nakhaei-Zadeh
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YORK REGIONAL POLICE
HELICOPTER HANGAR

SCALE:N.T.S.

WALL MOUNTED EXHAUST FAN
5

SCALE:N.T.S.

SPRING HANGER
6

SCALE:N.T.S.

REFRIGERANT PIPING SUPPORT DETAILS
1

SCALE:N.T.S.

PIPE SLEEVE THROUGH SLAB DETAIL
2

SCALE:N.T.S.

PIPE SUPPORT ON SIDEWALL-SINGLE
3

SCALE:N.T.S.

PIPE SUPPORT ON SIDEWALL
4
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SCALE:N.T.S.
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DISTANCE DOWN STREAM
OF THE BALANCING VALVE
TO THE NEAREST ELBOW 
TO BE A MINIMUM (x2) PIPE 
DIAMETERS

FLEXIBLE METAL 
CONNECTOR. AT THE 

CONSULTANT'S DISCRETION, 
SUBMIT (KINETICS, MODEL 

FC) SINGLE SPHERE 
CONNECTOR WITH FLOATING 

FLANGES FOR REVIEW. 
TYPICAL

BALANCING VALVE 
(VICTUALIC, MODEL SERIES 

788/789) C/W PRESSURE 
TAPS. BALANCING VALVE 

REQUIRED ONLY FOR 
CONSTANT SPEED 

PUMPING APPLICATIONS

DISTANCE DOWN STREAM 
OF THE CHECK VALVE TO 

THE BALANCING VALVE TO 
BE A MINIMUM OF (x10) 

PIPE DIAMETERS 

FLOW CONTROL CHECK 
VALVE (VICTUALIC, MODEL 

SERIES 716/779) C/W 
PRESSURE TAPPING 

PORTS. CHECK VALVE 
REQUIRED ONLY FOR 

PARALLEL PUMP 
ARRANGEMENT

SUPPORT ROD C/W FREE
STANDING SPRING ISOLATOR 

AND NEOPRENE ISOLATION PAD 
WHERE SPECIFIED ON THE FLOOR 

PLANS AND SCHEDULES

100mm (4'') HOUSE
KEEPING PAD, UNLESS NOTED 
OTHERWISE IN THE 
SPECIFICATIONS

12mm (1/2'') THREADED 
DRAIN VALVE C/W SCREW CAP 
AND CHAIN OR AS SPECIFIED BY 
THE PUMP MANUFACTURER

SUCTION GUIDE DIFFUSER C/W 
ANGLE PATTERN RE-
CIRCULATION/STRAIGHTENING 
ELIMINATOR DEVICE, 
PRESSURE/TEMPERATURE 
TAPPING PORTS AND DRAIN 
VALVE

ISOLATION VALVE
(VICTUALIC, MODEL SERIES 761) 
C/W 10 POSITION STOP AND 
MEMORY HANDLE. TYPICAL

5/8'' COPPED TUBING 
C/W ISOLATION VALVE 
ACROSS STRAINER AND 
PUMP INLET/OUTLET

TERMINATE 3/8'' DRAIN FROM 
AUTOMATIC AIR OVER FUNNEL 
FLOOR DRAIN. TYPICAL

AIR SEPERATOR

DOMESTIC COLD 
WATER 
BACKFLOW 
PREVENTER. REFER TO 
FLOOR PLANS FOR PRV 
DISCHARGE PRESSURE 
SETTING

12mm (1/2'') THREADED 
DRAIN VALVE C/W 
SCREW CAP AND 
CHAIN

PRE-CHARGE AIR 
CONNECTION

EXPANSION TANK

100mm (4'') HOUSE 
KEEPING PAD, UNLESS 
NOTED OTHERWISE IN 
THE SPECIFICATIONS

FFD

TERMINATE DRAINAGE
PIPING OVER FUNNEL 
FLOOR DRAIN. PROVIDE 
AN AIR GAP OF 25mm 
(1'') - 300mm (1' -0'') 
MEASURED FROM THE 
OUTLET PIPING TO THE 
TOP OF THE FUNNEL 
FLOOR DRAIN

PRESSURE RELIEF 
VALVE. 
REFER TO FLOOR PLANS 
FOR PRESSURE RELIEF 
VALVE DISCHARGE 
PRESSURE SETTING. 
DISCHARGE PIPING SIZE 
TO MATCH THE VALVE 
OUTLET ORIFICE SIZE

TERMINATE 3/8'' DRAIN 
FROM AUTOMATIC AIR 
OVER FUNNEL FLOOR 
DRAIN. TYPICAL

AIR SEPERATOR

12mm (1/2'') THREADED 
DRAIN VALVE C/W 
SCREW CAP AND CHAIN

PRE-CHARGE AIR 
CONNECTION

EXPANSION TANK

100mm (4'') HOUSE 
KEEPING PAD UNLESS 
NOTED OTHERWISE IN THE 
SPECIFICATIONS

AUTOMATIC GLYCOL FEED 
TANK

TERMINATE DRAINAGE PIPING 
INTO 
AUTOMATIC GLYCOL FEED TANK

PRESSURE RELIEF VALVE. 
REFER TO FLOOR PLANS FOR 
PRESSURE RELIEF VALVE 
DISCHARGE PRESSURE 
SETTING. DISCHARGE PIPING 
SIZE TO MATCH THE VALVE 
OUTLET ORIFICE SIZE

FIN. FLOOR1
0
0

a

bc

NOTE:

VENT DRAIN

PLASTIC 
CONDENSATE 
NEUTRALIZATION 
TANK

BOILER DRAIN

CPVC OR STAINLESS PIPE SLOPED 
TOWARDS TANK. SEPARATE LINES 

FOR BOILER AND VENT. ENTER 
CONDENSATE TANK AT THE SAME 

ELEVATION.

1. 'a' MUST BE GREATER THAN 'b'.

WHEN 'b' IS GREATER THAN 'c'2.
P TRAPS MAY NOT BE NEEDED.

20∅

CONDENSING 
TYPE BOILER

HOUSEKEEPING 
PAD

TO DRAIN

BOILER FLUE

SECTION A - A

PLAN

A A

INSULATION

250mm(10 in) LONG TEE 
BAR CONTINUOUSLY 

WELDED TO STACK. (4 
REQUIRED PER STACK)

LEAVE {25 mm}{ 1 in) 
CLEARANCE ALL 
AROUND

1.6mm(1/16 in) 
CLEARANCE FOR 
SLIDING

INSULATED 
BOILER STACK

1.6mm(1/16 in) CLEARANCE

ROOF OPENING

METAL CLADDING

304 S.S CAP TO 
SEAL INSULATION

INSULATE 
AROUND EACH 
T BAR

STEEL STACK-
DIAMETER AS 

SHOWN

FRAMING OF OPENING, 
CURB & ROOF FLASHING BY 

GENERAL TRADES

DRAW BAND AND COUNTER 
FLASHING BY STACK 

MANUFACTURER

INVERT

'P' TRAP

DIA.

6" (150) 
FLOOR 
SLAB

A

FUNNEL DRAIN

FINISHED FLOOR

B

2" (50)

AIR GAP

FAN COIL 
CONDENSATE 

DRAIN PIPE

D

C

CLEAN-OUT ACCESS
DOOR

BARRET TYPE BOLTED
COVER PLATE C/W
BRASS SCREW CAP

CLEAN-OUT TEE

CLEAN-OUT IN BASE OF
STACK

CLEAN-OUT IN PIPE CHASE

CLEAN-OUT BELOW GRADE CLEAN-OUT ABOVE GRADE

CLEAN-OUT ACCESS
COVER PLATE TO SUITE FLOOR
CONSTRUCTION

BARRET TYPE BOLTED
COVER PLATE C/W
BRASS SCREW CAP

IRON FERRULE C/W RAISED 
BRASS HEAD PLUG

CLEAN-OUT ACCESS DOOR

BARRET TYPE BOLTED 
COVER PLATE C/W 
BRASS SCREW CAP

FINISHED ROOF

PROVIDE NEOPRENE SEALANT 
AROUND RIM OF VENT STACK 
COVER TO SECURE COVER TO PIPE

VENT STACK COVER C/W 
VANDAL PROOF CAP

FLANGED INSULATION SLEEVE. 
HEIGHT TO MATCH ELEVATION OF 

VENT MEASURE FROM FINISHED ROOF

MASTIC CUP FLASHING SUITABLE 
FOR VENT PIPE C/W 2" WIDE 

FLANGE AND TO BE INSTALLED BY 
ROOFING CONTRACTOR

VENT

TERMINATE VENT STACK A 
MINIMUM OF 13" ABOVE 
FINISHED ROOF UNLESS 
OTHERWISE SPECIFIES ON 
DRAWINGS

SCALE:N.T.S.

SANITARY & STORM WATER CLEANOUTS
1

SCALE:N.T.S.

PLUMBING VENT ROOF PENETRATION
5
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SCALE:N.T.S.

VERTICAL INLINE PUMP
2

SCALE:N.T.S.

AIR SEPARATOR & EXPANSION TANK - WATER
4

SCALE:N.T.S.

AIR SEPARATOR & EXPANSION TANK - GLYCOL
7

SCALE:N.T.S.

CONDENSING BOILER c/w NEUTRALIZATION
3

SCALE:N.T.S.

BOILER STACK THRU. ROOF
8

SCALE:N.T.S.

A/C UNIT CONDENSATE DRAIN
6
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FLOOR DRAIN w/ WATERPROOF MEMBRANE

PUSH GASKET

WEEP HOLES

WATERPROOF

MEMBRANE

CONCRETE SLAB/

PRECAST PLANK

WASTE PIPE

POURED TOPPING
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FLOOR DRAIN DETAILS
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MECHANICAL
SCHEDULES

Checked by:   Ali Nakhaei-Zadeh
Drawn by:   Fizzah Khan / Iulian Turiga

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

VRF FAN COIL UNIT

TAG
ASSOCIATED
CONDENSER

MANUFACTURER MODEL

TYPE

SERVICE REFRIGERANT

AIRFLOW (L/S)

AIRFLOW (L/S)
MEDIUM SPEED

AIRFLOW (L/S)
HIGH SPEED

AIRFLOW (L/S) COOLING HEATING SOUND (DBA) ELECTRICAL
WEIGHT

(kg)
NOTES

LOW SPEED
 E.S.P
(Pa)

TOTAL CAPACITY
(KW)

SENSIBLE CAPACITY (KW)
SET POINT

DB ( °C)
SET POINT

WB ( °C)
S.A.T. DB (

°C)
S.A.T

WB ( °C)
CAPACITY

(KW)
SET POINT

DB ( °C)
S.A.T.

DB ( °C)
PRESSURE

(H/M/L)
POWER MCA MOCP V/Ph/Hz

FCU-1 ODU-1 DAIKIN FXSQ07TBVJU HORIZONTAL, DUCTED CONFERENCE RM R-410A 109 125 133 0.10 2.20 1.61 24.0 19.4 12.8 12.2 2.49 22.0 29.4 33/30/28 61 0.8 15 208/1/60 24.9

FCU-2 ODU-1 DAIKIN FXSQ24TBVJU HORIZONTAL, DUCTED MECHANICS OFFICE R-410A 242 292 350 0.10 7.03 5.01 24.0 19.4 12.8 12.2 7.91 22.0 29.4 36/32/29 64 1.8 15 208/1/60 60

FCU-3 ODU-1 DAIKIN FXSQ07TBVJU HORIZONTAL, DUCTED KITCHEN/LOUNGE R-410A 109 125 133 0.10 2.20 1.61 24.0 19.4 12.8 12.2 2.49 22.0 29.4 33/30/28 61 0.8 15 208/1/60 24.9

FCU-4 ODU-1 DAIKIN FXSQ24TBVJU HORIZONTAL, DUCTED GENERAL OFFICE R-410A 242 292 350 0.10 7.03 5.01 24.0 19.4 12.8 12.2 7.91 22.0 29.4 36/32/29 64 1.8 15 208/1/60 60

FCU-5 ODU-1 DAIKIN FXSQ07TBVJU HORIZONTAL, DUCTED QUARTER MASTER R-410A 133 125 133 0.10 1.70 1.38 24.0 19.4 12.8 12.2 1.90 22.0 29.4 33/30/28 61 0.8 15 208/1/60 24.9

FCU-6 ODU-1 DAIKIN FXSQ07TBVJU HORIZONTAL, DUCTED OFFICE 1 R-410A 133 125 133 0.10 1.70 1.38 24.0 19.4 12.8 12.2 1.90 22.0 29.4 33/30/28 61 0.8 15 208/1/60 24.9

FCU-7 ODU-1 DAIKIN FXSQ07TBVJU HORIZONTAL, DUCTED OFFICE 2 R-410A 133 125 133 0.10 1.70 1.38 24.0 19.4 12.8 12.2 1.90 22.0 29.4 33/30/28 61 0.8 15 208/1/60 24.9

FCU-8 ODU-1 DAIKIN FXSQ09TBVJU HORIZONTAL, DUCTED QUIET RM R-410A 109 125 150 0.10 2.78 2.05 24.0 19.4 12.8 12.2 3.08 22.0 29.4 33/30/28 61 0.8 15 208/1/60 24.9

FCU-9 ODU-1 DAIKIN FXSQ12TBVJU HORIZONTAL, DUCTED LOCKER RM R-410A 117 134 158 0.20 3.52 2.84 24.0 19.4 12.8 12.2 3.96 22.0 29.4 34/32/30 62 0.8 15 208/1/60 24.9

FCU-10 ODU-1 DAIKIN FXSQ24TBVJU HORIZONTAL, DUCTED FITNESS RM R-410A 242 292 350 0.10 7.03 5.01 24.0 19.4 12.8 12.2 7.91 22.0 29.4 36/32/29 64 1.8 15 208/1/60 60

FCU-11 ODU-2 DAIKIN FTX24WVJU9R WALL MOUNTED, NON-DUCTED IT ROOM R-410A 0 0 155 0.00 6.21 4.62 24.0 19.4 12.8 12.2 7.03 18.0 -273.2 51/44/37 0 18.8 0 208/1/60 14.96

B-6 NO BOILER - - - - - - - - - - - - - -
B-5 NO BOILER - - - - - - - - - - - - - -

SEPARATE PRICE NO.2

B-4 ABSOLUTE SPIRE SP-500 MECH RM 133 96.5 7 14 40% GLYCOL 38 180 155 - 15 120/1/60 205
B-3 ABSOLUTE SPIRE SP-500 MECH RM 133 96.5 7 14 40% GLYCOL 130 120 95 - 15 120/1/60 205

SEPARATE PRICE NO. 1

B-2 DE DIETRICH GT 430-8A... MECH RM 432 96 7 14 40% GLYCOL 130 120 95 9.8 15 120/1/60 1470

B-1 DE DIETRICH GT 430-8A... MECH RM 432 96 7 14 40% GLYCOL 130 120 95 9.8 15 120/1/60 1470
BASE PRICE

OUPUT
CAPACITY  (KW)

BOILER EFF
(%)

MIN GAS
PRES. (IN)

MAX GAS
PRES. (IN)

TYPE
FLOW RATE

(GPM)
E.F.T (F) L.F.T (F) MCA MOCP V/Ph/Hz

TAG MANUFACTURER MODEL LOCATION

GAS FLUID ELECTRICAL

WEIGHT (kg) REMARKS

BOILER

IF-1 405 45 2 4 100% WATER 11 C 12.7MM UPONO HEPEX 305MM CTRS TUBES

TAG AREA (M2) TOTAL LOAD (KW) FLOW (L/S) HEAD LOSS (M) FLUID TYPE DELTA T LOOP TYPE/SIZE SPACING

IN FLOOR HEATING

RTU-2 DAIKIN DAHA11A ROOF HANGAR 1652 1652 100 SWSI AF  I 1441 2 IN. MERV 8 93.8 - 83 84 80 81 76 73 67 YES 23.7 27.1 40 208/3/60 866
THE ROOF CURBS SUPPLIED BY THE
MANUFACTURER AND INSTALLED BY

THE MECHANICAL CONTRACTOR.

RTU-1 DAIKIN DPSH03B ROOF OFFICE 567 567 100 SWSI AF II 2200 2 IN. MERV 8 8.78 11.3 78 77 85 80 82 81 76 YES 35.8 40.6 50 208/3/60 754
THE ROOF CURBS SUPPLIED BY THE
MANUFACTURER AND INSTALLED BY

THE MECHANICAL CONTRACTOR.

TOTAL
AIRFLOW...

OUTDOOR
AIRFLOW...

TYPE SERIES
FAN

SPEED...
HEATING
COIL (KW)

COOLING
COIL (KW)

63 HZ 125 HZ 250 HZ 500 HZ
1000
HZ

2000
HZ

4000
HZ

FLA MCA
MOC

P
V/Ph/Hz

TAG MANUFACTURER MODEL LOCATION SERVICE

AIRFLOW
OUTDOOR

AIR %

FANS

FILTERS

SOUND POWER 0 INLET/OUTLET/RADIATED (DB)

VFD

ELECTRICAL
WEIGHT

(kg)
NOTES

ROOFTOP UNITS - DOAS (DEDICATED OUTDOOR AIR SUPPLY)

SM-3 0 0 0 0 NONE - - - SEPARATE PRICE NO.2

SM-2 335 211 3.45 34 40% PROP. GLYCOL 13.9C
25.4MM UPONER

HEPEX
229 CTRS TUBES SEPARATE PRICE NO.1

SM-1 1,582 998 21 34 40% PROP. GLYCOL 13.9C
25.4MM UPONER

HEPEX
229MM CTRS

TUBES
BASE PRICE

TAG AREA (M2) HEATING LOAD (KW) FLOW (L/S) HEAD LOSS (M) FLUID TYPE DELTA T LOOP TYPE SPACING COMMENT

SNOW MELTING SYSTEM

EF-4 1 PENNBARRY SQX122 VEHICLE BAY 378 61/71 64/68 62/63 61/62 65/62 57/56 52/51 0.5 1525 NO 0.5 9.8 115/1/60 34

EF-3 1 PENNBARRY SQX100 MECHANICAL ROOM 182 73/76 62/73 67/71 65/66 64/65 68/64 53/52 0.5 1525 YES 0.1 7.2 115/1/60 20

EF-2 1 PENNBARRY SQX135 STORAGE 3 283 70 64/71 63/68 61/62 60/66 56/65 50/59 0.5 1053 NO 0.14 5.8 115/1/60 14
Spark

resistance...

EF-1 1 PENNBARRY Z8H - INLINE - SC JANITOR/STORAGE 4 95 59 60 56 52 48 43 38 0.5 1218 NO 0.04 1.6 115/1/60 7

63 HZ 125 HZ 250 HZ 500 HZ 1000 HZ 2000 HZ 4000 HZ E.S.P (PA) FAN SPEED (RPM) VFD BHP FLA MOCP V/PH/HZ
WEIGHT

(KG)
NOTES

TAG QUANTITY MANUFACTURER MODEL SERVICE
AIRFLOW

(L/S)

SOUND POWER MOTOR CHARACTERISTICS

EXHAUST FANS

ELECTRIC UNIT HEATER

TAG MANUFACTURER MODEL LOCATION
MOUNTING

CONFIGURATION
HEATING CAPACITY

 (kW)
AIRFLOW

(L/s)
MOTOR KW FAN RPM

ELECTRICAL WEIGHT
(kg)

NOTES
FLA MOCP V/Ph/Hz

UH-1 SIGMA 058H MECH RM WALL MOUNT 10.76 94 0.093 1550 1.8 15 120/1/60 21.8

UH-2 SIGMA 047H VEHICLE BAY WALL MOUNT 7.62 190 0.093 1550 1.8 15 120/1/60 18.1

UH-3 SIGMA 047H VEHICLE BAY WALL MOUNT 7.62 190 0.093 1550 1.8 15 120/1/60 18.1

UH-4 SIGMA 047H PAINT ROOM WALL MOUNT 7.62 190 0.093 1550 1.8 15 120/1/60 18.1

UH-5 SIGMA 047H MAINTENANCE STG WALL MOUNT 7.62 190 0.093 1550 1.8 15 120/1/60 18.1

UH-6 REZNOR EHC VESTIBULE RECESSED 3.00 76

TLWH-5 1 RHEEM RETEX-13 SHOWER 13.0 WATER 0.13 6.7 54 50 240/1/60 3.9

TLWH-4 1 RHEEM RETEX-04 LAVATORY 3.5 WATER 0.03 8.9 29 30 120/1/60 2.0

TLWH-3 1 RHEEM RETEX-13 SHOWER 13.0 WATER 0.13 6.7 54 60 240/1/60 3.9

TLWH-2 1 RHEEM RETEX-11 KITCHEN 11.8 WATER 0.09 10 46 50 240/1/60 3.9

TLWH-1 1 RHEEM RETEX-04 LAVATORY 3.5 WATER 0.03 8.9 29 30 120/1/60 2.0

OUTPUT CAPACITY
(KW)

TYPE
FLOW RATE

(L/S)
TEMP. RISE (C) MCA (A) MOCP (A) V/Ph/Hz

TAG QUANTITY MANUFACTURER MODEL SERVICE

FLUID ELECTRICAL

WEIGHT (kg) REMARKS

TANKLESS ELECTRIC WATER HEATER

NO. ISSUED DATE

1 ISSUED FOR BUILDING PERMIT 2024-07-31

2 ISSUED FOR TENDER 2024-09-09

3 ISSUED FOR ADDENDUM 3 2024-09-23

4 ISSUED FOR ADDENDUM 6 2024-09-30

5 ISSUED FOR ADDENDUM 7 2024-10-03

6 ISSUED FOR ADDENDUM 8 2024-10-07

7 ISSUED FOR ADDENDUM 10 2024-10-15

8 ISSUED FOR ADDENDUM 14 2024-11-27

9 ISSUED FOR ADDENDUM 15 2024-12-04

PRICING OPTIONS 

1. BASE PRICE: SNOW MELTING (FULL APRON)
2. SEPARATE PRICE #1: SNOW MELTING (PARKING ONLY)
3. SEPARATE PRICE #2: NO SNOW MELTING

9
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UNIT TAG MANUFACTURER MODEL WASTE VENT DCW TRAP REMARKS

PLUMBING FIXTURES SCHEDULE

WC-1 100

NOTES:

DESCRIPTION

Afwall Millenium Flowise
Elongated Flushometer Toilet

AMERICAN STANDARD 3353.101

DHW

40 25 - INT

VALUES IN MM. REFER TO SPECIFICATIONS DWG# M-902 FOR PLUMBING FIXTURE DETAILS

L-1 40 32 12 4012

L-2 40 32 12 4012

LS 40 32 12 4012LAUNDRY SINK
(PAINT ROOM)

JS JANITOR'S MOP SINK 75 40 12 7512

LAV. MEZZO SEMI COUNTERTOP
(UNIVERSAL WASHROOM)

AMERICAN STANDARD

WHITEHAUS COLLECTION WHLSDB4020-C

STERN-WILLIAMS CO SB902T35T40BP

9960.001

KS 40 32 12 4012KITCHEN SINK  KINDRED QSL2020/8/3

LAVATORY
(LOCKER ROOM)

INTEGRAL SOLID 
POLYMER

SH

ALL PLUMBING FIXTURES COMPLETE WITH FAUCET. REFER TO DWG# M-902 FOR MORE DETAILS

SHOWER TRIM KIT MOEN TL183

SEE DWG# 8/A-201
FOR DETAILS

EW
EMERGENCY EYEWASH 

& SHOWER
32 - 32 -32HAWS 8300.158

SEE DWG# M-903
FOR DETAILS

P-5R ARMSTRONG SERIES 4380 2 IN. YES 20 75 41.4 WATER 2 3326 3.4 10 575/3/60 DUTY STANDBY

P-5 ARMSTRONG SERIES 4380 2 IN. YES 20 75 41.4 WATER 2 3326 3.4 10 575/3/60 DUTY STANDBY

P-4 ARMSTRONG V2B7A-CC 4 IN. YES 130 45 70.2 40% PG 3 1800 3.05 575/3/60
NOT REQ. FOR SEP

PRICE #2
DUTY

P-3 ARMSTRONG V2B7A-CC 4 IN. YES 130 45 70.2 40% PG 3 1800 3.05 575/3/60
NOT REQ. FOR SEP

PRICE #2
DUTY

P-2R ARMSTRONG V2A9A-RC 2 IN. YES 170 180 60.4 40% PG 20 3600 18.6 575/3/60 NOT REQ. FOR SE... DUTY ASSIST

P-2 ARMSTRONG V2A9A-RC 2 IN. YES 170 180 60.4 40% PG 20 3600 18.6 575/3/60 NOT REQ. FOR SE... DUTY ASSIST

P-1R ARMSTRONG SERIES 4380 2 IN. YES 20 115 18.3 40% PG 10 4209 3.4 10 575/3/60 DUTY STANDBY

P-1 ARMSTRONG SERIES 4380 2 IN. YES 20 115 18.3 40% PG 10 4209 3.4 10 575/3/60 DUTY STANDBY

TAG MANUFACTURER MODEL
DISCHARGE

SIZE
VFD

FLOW
(GPM)

HEAD (FT) EFF. (%) FLUID
POWER

(HP)
SPEED @

100% (RPM)
MCA
(A)

MOCP
(A)

V/PH/HZ DESIGN OPTIONS
DUTY ASSIST /

STANDBY

PUMPS
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MECHANICAL
SCHEDULES II

Checked by:   Ali Nakhaei-Zadeh
Drawn by:   Fizzah Khan/ Iulian Turiga

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

ASHP-1 ASB-25 R-507 -23.4 (10) 48.7 40% PG 1.1 38 50 0.3 23 87.6 73.3 125 575/3/60

TAG MODEL REFRIGERANT
OUTDOOR AMB.

TEMP C (F)
HEAT

CAPACITY (KW)
FLUID TYPE

FLOW RATE
(L/S)

R. TEMP (C) S. TEMP (C)
P. DROP

(PSI)
POWER

(KW)
MCA FLA MOCP V/PH/HZ

AIR SOURCE HEAT PUMP

HEX-1 MECH RM AQ2T-BFG 233.9 1.6 50 38 4.7 1.5 35 46 3.7 ALLOY 340/0.5 MM

FLOW RATE (L/S)
INLET TEMP

(C)
OUTLET TEMP (C) P. DROP (PSI) FLOW RATE (L/S)

INLET TEMP
(C)

OUTLET
TEMP (C)

P. DROP (PSI) PLATE MATERIAL

TAG LOCATION MODEL
HEAT
EXCH.

(KBTU/H)

HOT SIDE COLD SIDE

HEAT EXCHANGER

ODU-1 ROOF RXYQ144XBYCA DAIKIN 92.6 4475 35 40 -20 29.4 R-410A 30 22.3 575/3/60 360

AMB. TEMP
(C)

CAPACITY
(KW)

AMB. TEMP
(C)

CAPACIT
Y (KW)

REFRIGERANT
MOCP

(A)
MCA (A) V/PH/HZ WEIGHT (KG)

TAG LOCATION MODEL MANUFACTURER COMB RATIO
AIRFLOW

RATE  (L/S)

COOLING HEATING

CONDENSERS

NO. ISSUED DATE

1 ISSUED FOR BUILDING PERMIT 2024-07-31

2 ISSUED FOR TENDER 2024-09-09

3 ISSUED FOR ADDENDUM 3 2024-09-23

4 ISSUED FOR ADDENDUM 6 2024-09-30

5 ISSUED FOR ADDENDUM 8 2024-10-07

6 ISSUED FOR ADDENDUM 10 2024-10-15

7 ISSUED FOR ADDENDUM 14 2024-11-27

8 ISSUED FOR ADDENDUM 15 2024-12-04

GRILLES AND DIFFUSERS

TAG
BASIIS OF DESIGN

TYPE
VOLUME

CONTROL

DIMENSIONS
MATERIAL NOTES

MANUFACTURER MODEL LENGTH (mm) WIDTH (mm) DIAMETER (mm) NECK DIAMETER (mm)

A EH PRICE SPD SQUARE PLAQUE DIFFUSER YES 600 600 REFER TO FLOOR PLANS STEEL

A1 EH PRICE SPD SQUARE PLAQUE DIFFUSER YES 300 300 REFER TO FLOOR PLANS STEEL

B1 EH PRICE 80 DAL EGG CRATE GRILLE YES 300 300 ALUMINUM

B2 EH PRICE 80 DAL EGG CRATE GRILLE YES 600 300 ALUMINUM

D EH PRICE 620 DAL LOUVERED FACE SUPPLY GRILLE YES 300 300 ALUMINUM

D1 EH PRICE 620 DAL LOUVERED FACE SUPPLY GRILLE YES 600 300 ALUMINUM

E EH PRICE 630 DAL LOUVERED FACE RETURN GRILLE YES 300 300 ALUMINUM

E3 EH PRICE 630 DAL LOUVERED FACE RETURN GRILLE YES 800 750 ALUMINUM

F NAILOR RPLP ROUND PUNKAH LOUVER/JET NOZZLE 305 213 254

H EH PRICE RECG EGG CRATE EXHAUST GRILLE 200

EXPANSION TANKS

LOCATION SERVICE
BASIS OF DESIGN VOLUME

(L)
MAX DESIGN

PRESSURE (KPA) WEIGHT (KG)
REMARKS

MANUFACTURER MODEL

ET-1 MECHANICAL ROOM GLYCOL SYSTEM PATTERSON NLA-400 400 862.0 kPa 136

ET-2 MECHANICAL ROOM INFLOOR HEATING PATTERSON NLA-85 87 862.0 kPa 41

ALUMINUM

ALUMINUM

ODU-2 HANGAR AURORA WALL... DAIKIN 1141 26.7 DB/19.4 WB 21.1 DB / 15.6 WB 35 DB/24 WB 8.3DB/6.1 WB R-410A 18.8 20 208/1/60 60

REFRIGERANT MCA MOCP V/PH/HZ
WEIGHT

(KG)

TAG LOCATION MODEL MANUFACTURER
AIRFLOW

RATE (L/S)
INDOOR CONDITIONS TEMP. (C)

OUTDOOR CONDITIONS TEMP.
(C)

OUTDOOR CONDENSERS

BT-1 HBT-120 55621200
2-PORT HOT WATER

BUFFER TANK
454.2 450 125 0.3 TANK SHOULD BE INSULATED

TAG MODEL PART NUMBER DESCRIPTION TANK VOLUME (L) MAX. DESIGN TEMP. (F) MAX DESIGN PRES. (PSIG) WEIGHT (KG) REMARKS

BUFFER TANK

EBBH-1 OUELLET OPR0500 HEAVY DUTY STEEL DRAFT BARRIER 500 240/1/60 6.4

TAG MANUFACTURER PART NUMBER DESCRIPTION POWER (W) V/PH/HZ WEIGHT (KG) REMARKS

ELECTRIC BASEBOARD HEATER

8
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MECHANICAL
SCHEDULES III

Checked by:   Checker
Drawn by:   Author

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

NO. ISSUED DATE

1 ISSUED FOR ADDENDUM 6 2024-09-30

2 ISSUED FOR ADDENDUM 10 2024-10-15

SCALE:N.T.S.

WC-1 & FV
1

SCALE:N.T.S.

L-1 & FAUCET
2

SCALE:N.T.S.

KITCHEN SINK KS & FAUCET
3

SCALE:N.T.S.

SHOWER SH TRIM KIT
4

SCALE:N.T.S.

Toilet Carrier
5
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MECHANICAL
SCHEDULES IV

Checked by:   Checker
Drawn by:   Author

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

NO. ISSUED DATE

1 ISSUED FOR ADDENDUM 6 2024-09-30

2 ISSUED FOR ADDENDUM 10 2024-10-15

3 ISSUED FOR ADDENDUM 14 2024-11-27

SCALE:N.T.S.

LAUNDRY SINK LS & FAUCET
1

SCALE:N.T.S.

JANITOR SINK JS & FAUCET
3

SCALE:N.T.S.

AIR COMPRESSOR VERTICAL
2

SCALE:N.T.S.

EMERGENCY EYEWASH & SHOWER
4

SCALE:N.T.S.

SHOWER FLOOR DRAIN
5
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MECHANICAL
SCHEDULES V

Checked by:   Ali Nakhaei-Zadeh
Drawn by:   Fizzah Khan/ Iulian Turiga

Original Issue Date:   2024-07-31
Project No:   TT-24-005

YORK REGIONAL POLICE
HELICOPTER HANGAR

NO. ISSUED DATE

1 ISSUED FOR BUILDING PERMIT 2024-07-31

2 ISSUED FOR TENDER 2024-09-09

3 ISSUED FOR ADDENDUM 10 2024-10-15

4 ISSUED FOR ADDENDUM 15 2024-12-04

EWH-1 DRE-80 RHEEM
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