
M

M

M

REMOVE CONDENSATE RECEIVER,
PUMPS AND ASSOCIATED PIPING

REMOVE STEAM CONVERTER

REMOVE STEAM BOILER

REMOVE STEAM BOILER

RE
MO

VE
 B

RE
EC

HI
NG

RE
MO

VE
 B

RE
EC

HI
NG

AIR COMPRESSOR TO REMAIN

G

G

G

G

G

G

G

HW
R

HW
R

HWR

REMOVE EXPANSION TANK

DISCONNECT HWS PIPING FROM
ZONE BRANCH
(TYPICAL OF 4)

DISCONNECT HWR PIPING FROM
ZONE BRANCH AND REMOVE PUMP
(TYPICAL OF 4)

100Ø

200Ø

REMOVE BREECHING THROUGH
WALL AND REPAIR WALL TO MATCH
EXISTING

REMOVE CHIMNEY STACK.
PROVIDE TEMPORARY COVER FOR
SECURITY AND TO PROTECT FROM
WEATHER AND ANIMALS WHILE
OPENING REMAINS.

HW
S

HW
S

HW
S

C

DOMESTIC HOT WATER TANK AND
VENTING TO REMAIN

REMOVE EXPANSION TANK

REMOVE GAS PIPING BRANCH TO
BOILER AND PROVIDE ISOLATION
VALVE TO MINIMIZE GAS SHUT
DOWN PERIOD.

ST
M

ST
M

100Ø

100Ø

REMOVE GAS PIPING
BRANCH TO BOILER AND
PROVIDE ISOLATION VALVE
AND CAP.

65Ø
GENERAL NOTES

1. EXISTING MECHANICAL SYSTEMS SHOWN ARE DIAGRAMMATIC AND
ARE BASED ON ORIGINAL DRAWINGS. THE DRAWINGS MAY NOT
REPRESENT "AS-BUILT" CONDITIONS. IT IS THE RESPONSIBILITY OF
THE CONTRACTOR TO VERIFY ON SITE PRIOR TO TENDER CLOSE,
THE EXTENT AND CONFIGURATION OF EXISTING MECHANICAL
SYSTEMS AND ALLOW FOR ADDITIONAL REMOVALS AS DETERMINED
ON SITE TO MEET THE INTENT OF THE DEMOLITION INDICATED. NO
EXTRAS WILL BE ALLOWED FOR FAILURE OF THE CONTRACTOR IN
COMPLETING A THOROUGH REVIEW OF THE SITE PRIOR TO
SUBMITTING TENDER PRICE.

2. PIPING SHOWN IN LOCATIONS ARE TO BE COORDINATED WITH ALL
OTHER TRADES..

3. PROVIDE COMPLETE, FULLY TESTED AND OPERATIONAL
MECHANICAL SYSTEMS TO MEET THE REQUIREMENTS DESCRIBED
HEREIN AND IN COMPLETE ACCORD WITH APPLICABLE CODES AND
ORDINANCES.

4. FOLLOW MANUFACTURERS RECOMMENDED INSTALLATION DETAILS
AND PROCEDURES FOR EQUIPMENT, SUPPLEMENTED BY
REQUIREMENTS OF CONTRACT DOCUMENTS.

DEMOLITION NOTES
1. PIPING REMOVALS TO INCLUDE HANGERS, SUPPORTS, RISERS,

VALVES AND ALL OTHER ASSOCIATED EQUIPMENT.
2. REMOVE ALL REDUNDANT PIPING BACK TO MAIN AND CAP
3. PROVIDE TEMPORARY MEASURES AS REQUIRED TO MAINTAIN

MECHANICAL SERVICES WITHIN EXISTING STRUCTURE UNDER THIS
CONTRACT THROUGHOUT DURATION OF CONSTRUCTION.

4. REMOVE ALL STEAM BOILERS , STEAM  AND CONDENSATE PIPING,
CONDENSATE RECEIVER, PUMPS, EXPANSION TANK, STEAM
CONVERTER, STEAM BOILER VENTING AND OTHER TRIM ASSOCIATED
WITH THE STEAM SYSTEM.

5. PATCH ALL WALL OPENINGS RESULTING FROM PIPING REMOVAL
FROM EXTERIOR WALLS.

CONTRACT DRAWINGS
CONTRACT DRAWINGS FOR MECHANICAL WORK ARE IN PART
DIAGRAMMATIC, INTENDED TO CONVEY THE SCOPE OF WORK AND
GENERAL ARRANGEMENT FOR MECHANICAL SYSTEMS AND EQUIPMENT.
CONTRACTOR TO COORDINATE LAYOUT OF MECHANICAL SYSTEMS WITH
ARCHITECTURAL, STRUCTURAL, AND ELECTRICAL BUILDING
COMPONENTS, AS WELL AS OTHER MECHANICAL SYSTEMS.  PROVIDE
ADDITIONAL PIPING, DUCTING, FITTINGS, SUPPORTS, ETC., REQUIRED TO
FACILITATE THE WORK.  NO EXTRA PAYMENTS ARISING FROM FAILURE
TO MAKE THIS COORDINATION WILL BE CONSIDERED.

DEMOLITION LEGEND
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M

M

M

G

G

G

G

HW
R

HW
S

B-3

B-2

B-1

ET-1

65Ø

CONNECT 65Ø GAS65Ø

40Ø

CONNECT HWR TO
EXISTING. REFER TO
DETAIL 1 / M3.3

CONNECT HWS TO
EXISTING. REFER TO
DETAIL 2 / M3.3

100Ø

65Ø

PROVIDE HOUSEKEEPING
PAD BETWEEN EXISTING.
MATCH EXISTING HEIGHT

EXISTING HOUSEKEEPING PAD

EXISTING
HOUSEKEEPING
PAD

G

G

P-1

P-2

P-3

P-4

P-5

UH-1

UH-2

100Ø

100Ø

100Ø

100Ø

100Ø

100Ø

CONSTRUCT DOGHOUSE OVER
EXISTING CONCRETE CHIMNEY
BASE. REFER TO 3/M3.3

ENSURE PROPER SEPARATION
OF VENT PIPES FROM AIR
INTAKES. PROVIDE BIRD SCREEN
ON ALL OUTLETS AND INLETS.
TERMINATE AS PER
MANUFACTURER'S AND GAS
CODE REQUIREMENTS.

20Ø

25Ø
20Ø

CONNECT 20Ø DCW
(BOILER MAKE-UP WATER)
TO EXISTING

T

20Ø

20Ø

25Ø

T

HW
S

HW
S

HW
R

HW
R

100Ø BYPASS

HWR

HWS

300 MAX

SEE DETAIL 1/M3.2 FOR
PIPE SIZING

PROVIDE SMALL WALL.
LOCATE MAKEUP WATER
ASSEMBLY

SEE DETAIL 1/M3.2 FOR POT
FEEDER ASSEMBLY DETAIL

B-1 B-2 B-3

100Ø 100Ø

LOCKSHIELD
GLOBE
VALVE

BOILER SYSTEM MAKE UP
WATER ASSEMBLY WITH
REDUCED PRESSURE
BACKFLOW PREVENTER

FFD SAN

50Ø

HWR TEMP.AI HWS TEMP.AI

P1 START STOPDO
P1 STATUSDI

40Ø

HWSHWS

HW
R

CONDENSATE
NEUTRALIZER
(TYP OF 3)

75Ø 32Ø 75Ø 75Ø

cc cc c

AIR SEPARATOR

P2 START STOPDO
P2 STATUSDI

VENTTEST
COUPON
TEE

FILTER POT FEEDER

FLOW METER
TEST COUPON TEE
SAMPLE VALVE

TO
FFD

HWS

PIPE RELIEF VALVE
TO FLOOR DRAIN
(TYP 0F 3)

BLR-1HWR TEMP.AI

P-3 STATUSAI

50Ø

40Ø

BLR-2HWR TEMP.AI

P-4 STATUSAI

50Ø

40Ø

BLR-3 HWR TEMP.AI

P-5 STATUSAI

BOILER ALARMDI
BOILER STATUSDI

BOILER ALARMDI
BOILER STATUSDI

BOILER ENABLEDO
BOILER ALARMDI
BOILER STATUSDI

20Ø

P-3

300 MAX

75Ø 32Ø 75Ø 75Ø

P-1 P-2

P-4 P-5

HWR

HW
R

HWR

ET-1

CONNECT HWR TO
EXISTING. REFER TO
DETAIL 1 / M3.3

CONNECT HWS TO
EXISTING. REFER TO
DETAIL 2 / M3.3

100Ø 100Ø

100Ø

100Ø

GENERAL NOTES
1. EXISTING MECHANICAL SYSTEMS SHOWN ARE DIAGRAMMATIC

AND ARE BASED ON ORIGINAL DRAWINGS. THE DRAWINGS MAY
NOT REPRESENT "AS-BUILT" CONDITIONS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ON SITE
PRIOR TO TENDER CLOSE, THE EXTENT AND CONFIGURATION
OF EXISTING MECHANICAL SYSTEMS AND ALLOW FOR
ADDITIONAL REMOVALS AS DETERMINED ON SITE TO MEET THE
INTENT OF THE DEMOLITION INDICATED. NO EXTRAS WILL BE
ALLOWED FOR FAILURE OF THE CONTRACTOR IN COMPLETING
A THOROUGH REVIEW OF THE SITE PRIOR TO SUBMITTING
TENDER PRICE.

2. PIPING SHOWN IN LOCATIONS ARE TO BE COORDINATED WITH
ALL OTHER TRADES..

3. PROVIDE COMPLETE, FULLY TESTED AND OPERATIONAL
MECHANICAL SYSTEMS TO MEET THE REQUIREMENTS
DESCRIBED HEREIN AND IN COMPLETE ACCORD WITH
APPLICABLE CODES AND ORDINANCES.

4. FOLLOW MANUFACTURERS RECOMMENDED INSTALLATION
DETAILS AND PROCEDURES FOR EQUIPMENT, SUPPLEMENTED
BY REQUIREMENTS OF CONTRACT DOCUMENTS.

5. SEAL ALL DAMAGE ON EXTERIOR WALLS DUE TO REMOVAL OF
SUPPORTS AND FASTENERS WITH HIGH PERFORMANCE,
HIGH-MOVEMENT, UV-STABLE, NON-SAG POLYURETHANE
SEALANT.

CONTRACT DRAWINGS
CONTRACT DRAWINGS FOR MECHANICAL WORK ARE IN PART
DIAGRAMMATIC, INTENDED TO CONVEY THE SCOPE OF WORK AND
GENERAL ARRANGEMENT FOR MECHANICAL SYSTEMS AND
EQUIPMENT.  CONTRACTOR TO COORDINATE LAYOUT OF
MECHANICAL SYSTEMS WITH ARCHITECTURAL, STRUCTURAL, AND
ELECTRICAL BUILDING COMPONENTS, AS WELL AS OTHER
MECHANICAL SYSTEMS.  PROVIDE ADDITIONAL PIPING, DUCTING,
FITTINGS, SUPPORTS, ETC., REQUIRED TO FACILITATE THE WORK.
NO EXTRA PAYMENTS ARISING FROM FAILURE TO MAKE THIS
COORDINATION WILL BE CONSIDERED.

HOT WATER RETURN PIPING

HOT WATER SUPPLY PIPING

LEGEND

EXISTING HOT WATER RETURN PIPING

EXISTING HOT WATER SUPPLY PIPING

PIPE UP TO ABOVE

PIPE DOWN TO BELOW

STRAINER

PUMP

EXISTING GAS PIPING

GAS PIPING

BALL VALVE

GATE VALVE

BUTTERFLY VALVE

EXISTING DOMESTIC COLD WATER PIPING

CIRCUIT SETTER VALVE

DOMESTIC COLD WATER PIPING

CONDENSATE DRAIN PIPINGC

PRESSURE GAUGE

PUMP

BOILER

UNIT HEATER

EXPANSION TANK

FLOW TAG

P-*

B-*

UH-*

ET-*

P1 STATUSDI

TEMPERATURE SENSOR C/W THERMOWELL

THERMOMETER

CONTROL POINT TAG

PIPE REDUCER

CHECK VALVE

UNION

TEMPERATURE TAG

CAPPED DRAIN VALVE

SEQUENCE OF OPERATION - HEATING SYSTEM

BOILER CONTROLS:

THE BOILER CONTROLLER SHALL BE PROVIDED BY THE BOILER MANUFACTURER AS
AN INTEGRAL PACKAGE.  THE FOLLOWING INPUT AND OUTPUT TERMINALS SHALL BE
PROVIDED BY THE MANUFACTURER FOR CONNECTION BY THE CONTROLS
CONTRACTOR:  BOILER ENABLE/DISABLE, 0-10V BOILER OUTPUT CONTROL, AND
GENERAL BOILER FAULT/ALARM.

BOILER PLANT CONTROL SHALL ENABLE WHEN THE DEFAULT OUTSIDE AIR
TEMPERATURE IS BELOW 18°C, SYSTEM SHALL DISABLE WHEN THE OUTSIDE AIR
TEMPERATURE IS 2.5°C ABOVE THE ENABLE SET POINT.  THE BUILDING CIRCULATING
PUMP CONTROL SHALL ENABLE WHEN THE DEFAULT OUTSIDE AIR TEMPERATURE IS
BELOW ENABLE SET POINT, BOILER PLANT SHALL DISABLE WHEN THE OUTSIDE AIR
TEMPERATURE IS 2.5°C ABOVE THE ENABLE SET POINT FOR A MINIMUM 24 HOUR
PERIOD.

THE HOT WATER SUPPLY TEMPERATURE SHALL BE CONTROLLED BY SENDING AN
ANALOG HEATING DEMAND OUTPUT TO  BOILERS AS REQUIRED TO MAINTAIN A
CALCULATED SECONDARY HOT WATER SUPPLY TEMPERATURE.  IT ACHIEVES THIS BY
RESETTING THE CASCADE CONTROL HOT WATER SUPPLY SETPOINT OF THE BOILERS.
THE BOILERS CASCADE CONTROL SHALL SEQUENCE SHALL MODULATE, SEQUENCE,
AND ADJUST BOILER OPERATION TO PROVIDE MOST EFFICIENT OPERATION.  THE
BOILER SUPPLY WATER TEMPERATURE SHALL NOT EXCEED HIGH LIMIT SETPOINT OF
88°C (190°F).

THE  SECONDARY HOT WATER TEMPERATURE SHALL BE RESET BASED ON THE
OUTSIDE AIR TEMPERATURE.  THE RESET SCHEDULE SHALL BE INITIALLY SETUP AS
FOLLOWS: WITH AN OUTDOOR AIR TEMPERATURE OF 10°C (50°C) THE HWS SETPOINT
SHALL BE 71°C (160°F).  WITH AND OUTDOOR AIR TEMPERATURE OF -28.9°C (-20°F)
THE HWS SETPOINT SHALL BE 80°C (176°F).

TO ESTABLISH EQUAL BOILER RUNTIME THE BOILERS SHALL BE LEAD/LAG ROTATED
BASED ON MANUFACTURERS CASCADE CONTROL RECOMMENDATIONS.

THE BOILER WATER SUPPLY TEMPERATURE SHALL BE MONITORED BY THE BAS AND
SHALL ALARM IF AFTER 1 HOUR THE CALCULATED SUPPLY WATER TEMPERATURE
SETPOINT HAS NOT BEEN MAINTAINED. AN ALARM SHALL BE INITIATED IF THE
DIFFERENTIAL BETWEEN THE SUPPLY AND RETURN WATER TEMPERATURES
EXCEEDS 22°C (40°F).

SECONDARY LOOP PUMP CONTROLS:
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BOILER SYSTEM SCHEMATIC
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GENERAL NOTES
1. EXISTING MECHANICAL SYSTEMS SHOWN ARE DIAGRAMMATIC

AND ARE BASED ON ORIGINAL DRAWINGS. THE DRAWINGS MAY
NOT REPRESENT "AS-BUILT" CONDITIONS. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ON SITE
PRIOR TO TENDER CLOSE, THE EXTENT AND CONFIGURATION
OF EXISTING MECHANICAL SYSTEMS AND ALLOW FOR
ADDITIONAL REMOVALS AS DETERMINED ON SITE TO MEET THE
INTENT OF THE DEMOLITION INDICATED. NO EXTRAS WILL BE
ALLOWED FOR FAILURE OF THE CONTRACTOR IN COMPLETING
A THOROUGH REVIEW OF THE SITE PRIOR TO SUBMITTING
TENDER PRICE.

2. PIPING SHOWN IN LOCATIONS ARE TO BE COORDINATED WITH
ALL OTHER TRADES..

3. PROVIDE COMPLETE, FULLY TESTED AND OPERATIONAL
MECHANICAL SYSTEMS TO MEET THE REQUIREMENTS
DESCRIBED HEREIN AND IN COMPLETE ACCORD WITH
APPLICABLE CODES AND ORDINANCES.

4. FOLLOW MANUFACTURERS RECOMMENDED INSTALLATION
DETAILS AND PROCEDURES FOR EQUIPMENT, SUPPLEMENTED
BY REQUIREMENTS OF CONTRACT DOCUMENTS.

5. SEAL ALL DAMAGE ON EXTERIOR WALLS DUE TO REMOVAL OF
SUPPORTS AND FASTENERS WITH HIGH PERFORMANCE,
HIGH-MOVEMENT, UV-STABLE, NON-SAG POLYURETHANE
SEALANT.

CONTRACT DRAWINGS
CONTRACT DRAWINGS FOR MECHANICAL WORK ARE IN PART
DIAGRAMMATIC, INTENDED TO CONVEY THE SCOPE OF WORK AND
GENERAL ARRANGEMENT FOR MECHANICAL SYSTEMS AND
EQUIPMENT.  CONTRACTOR TO COORDINATE LAYOUT OF
MECHANICAL SYSTEMS WITH ARCHITECTURAL, STRUCTURAL, AND
ELECTRICAL BUILDING COMPONENTS, AS WELL AS OTHER
MECHANICAL SYSTEMS.  PROVIDE ADDITIONAL PIPING, DUCTING,
FITTINGS, SUPPORTS, ETC., REQUIRED TO FACILITATE THE WORK.
NO EXTRA PAYMENTS ARISING FROM FAILURE TO MAKE THIS
COORDINATION WILL BE CONSIDERED.

WATER 

94%

110 (375)

B-1, B-2, B-3

THERMAL FLUID

COMBUSTION EFFICIENCY

GAS OUTPUT KW (MBH)

TAG

BOILER SCHEDULE

THERMAL FLUID CAPACITY (L) 395

127/140DRY WEIGHT/FLOODED WEIGHT (KG)

117 (399)GAS INPUT KW (MBH)

120V/1PH/60HzPOWER

MOTORSERVICETAG CAPACITY
PUMP SCHEDULE

HEAD MODELLOCATION TYPE (V/Ø/Hz)
POWER

(KPa)(L/S) (HP)
MANUFACTURER NOTES

P-1 PRIMARY LOOP IN-LINE CIRCULATOR 7.1 120 2 208/3/60 4380-2X2X8ARMSTRONGBOILER ROOM
P-2 PRIMARY LOOP IN-LINE CIRCULATOR 7.1 120 2 208/3/60 4380-2X2X8ARMSTRONGBOILER ROOM
P-3 BOILER 1 IN-LINE CIRCULATOR 2.4 90 1 208/1/60 4380-1.5X1.5X8ARMSTRONGBOILER ROOM
P-4 BOILER 2 IN-LINE CIRCULATOR 2.4 90 1 208/1/60 4380-1.5X1.5X8ARMSTRONGBOILER ROOM
P-5 BOILER 3 IN-LINE CIRCULATOR 2.4 90 1 208/1/60 4380-1.5X1.5X8ARMSTRONGBOILER ROOM

UNIT HEATER SCHEDULE

TAG

UH-1

HEATING COIL E.S.P.
(Pa) V/PH/HZ

0.0 120/1/60 0.6

SERVICE

BOILER ROOM 5.3/7.0 71/60 0.083

WATER
IN/OUT

(°C)

WATER
FLOW
(L/S)

CAPACITY
(kW)

18/40

AIR
IN/OUT

(°C)

127/189

AIR
FLOW
(L/s)

37

FLA

C/W DEDICATED THERMOSTAT

TYPE

HORIZONTAL

UH-2 0.0 120/1/60 0.6BOILER ROOM 5.3/7.0 71/60 0.083 18/40 127/189 37 C/W DEDICATED THERMOSTATHORIZONTAL

ET-1

TAG SERVICE MODEL

HEATING SYSTEM AMTROL EXTROL 200L

ACCEPTANCE
VOLUME

51.4

EXPANSION TANK SCHEDULE

12Ø

SYSTEM
CONNECTION

ORIENTATION TANK
VOLUME

(L)

98.7VERTICAL
(L) (mm)

MAIN
FLOOR BASEMENT

2ND 3RD
FLOOR

VENTILATION
UNIT

T

T

CONNECT HWR TO EXISTING
(TYP OF 4)

2ND 3RD FLR HWR TEMPAI

VENT UNIT HWR TEMPAI

BASEMENT HWR TEMPAI

MAIN FLR HWR TEMPAI

HWR

AIR VENT C/W VALVE

NO PIPING BELOW CASING

HOSE END DRAIN VALVE

ADJUST HANGER SO PIPE
WEIGHT DOES NOT REST
ON UNIT HEATER

CIRCUIT BALANCING VALVE

WIRE GUARD &
MOTOR SUPPORT

PROPELLER FAN &
MOTOR

HOT WATER SUPPLY IN SEE
PROJECT PLANS FOR
CONTINUATION

AIR
FLOW

AIR
FLOW

HANGER ROD
TO STRUCTURE

UNIT HEATER
CASING

HANGER RODS TO
STRUCTURE SEE DETAIL

PLAN VIEW

LEFT SIDE ELEVATION
NOTE: UNIT HEATERS ARE CONTROLLED BY
DEDICATED THERMOSTATS, PROVIDED BY THIS
CONTRACTOR.

FLEX CONNECTION (TYP)

45
0 M

IN
.

26
8

106

X 106

SLOPE FLASHING ON 16mm P.T
PLYWOOD TO SHED WATER ON TO
THE GROUND AWAY FROM BUILDING

PROVIDE SEALANT AROUND
MECHANICAL PIPES. SEALANT TO
BE COMPATIBLE WITH THE WATER
PROOFING SYSTEM.

WATER PROOF MEMBRANE UP
SIDES AND OVER TOP OF BOX
PRIOR TO INSTALLATION OF
METAL FLASHING.

PROVIDE 22ga STAINLESS
STEEL  FLASHING AS SHOWN
c/wDRIP EDGE.

P/T 38x89 @ 400mm O.C c/w
16mm P/T PLYWOOD
PERIMETER AND R-12 BATT
INSULATION.

EXISTING CONCRETE CHASE

DIMENSION 'X' TO SUIT
EXISTING CONCRETE BASE

EXISTING EXTERIOR WALL

BOILER VENTING

MAIN
FLOOR BASEMENT

2ND 3RD
FLOOR

VENTILATION
UNIT

75Ø 32Ø 75Ø 75Ø

3-WAY VALVE VENT UNITAO

3-WAY VALVE 2ND 3RD FLRAO

3-WAY VALVE BASEMENTAO

3-WAY VALVE MAIN FLRAO

CONNECT TO EXISTING
(TYP OF 4)

HWR HWS
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DOGHOUSE DETAIL
SCALE 1:10
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GENERAL
1. PACKAGED BOILER COMPLETE WITH BURNER AND NECESSARY ACCESSORIES AND CONTROLS

FOR A COMPLETE SYSTEM. FACTORY TESTED AT RATED CAPACITY TO, AND BEARING SEAL OR
NAMEPLATE CERTIFYING COMPLIANCE WITH, CSA B140.7 CAN1-3.1.  BOILER SHALL BE READY
FOR ATTACHMENT TO PIPING, ELECTRICAL POWER, CONTROLS, FLUE GASES EXHAUST.

2. DESIGNED AND CONSTRUCTED TO ANSI/ASME BOILER AND PRESSURE VESSEL CODE AND CSA
B51. BOILER/BURNER PACKAGE TO BEAR ULC CGA LABEL.

3. PERFORMANCE: IN ACCORDANCE WITH AMERICAN BOILER MANUFACTURERS ASSOCIATION
(ABMA), OR ANSI Z21.13/CSA 4.9 (GAS BURNING) TESTING PROCEDURES. BOILER EFFICIENCY:
THE BOILER SHALL OPERATE AT A MINIMUM OF 93% THERMAL EFFICIENCY AT FULL FIRE AND
98% THERMAL EFFICIENCY WITH RETURN WATER TEMPERATURES AT 100°F OR BELOW

4. ELECTRICAL:120 V, 1 PHASE, 60 HZ.
5. ELECTRICAL COMPONENTS: CSA APPROVED.
6. BOILER SHALL BE EQUIPPED WITH TWO TERMINAL STRIPS FOR ELECTRICAL CONNECTION.  A

LOW VOLTAGE CONNECTION BOARD WITH 42 DATA POINTS FOR SAFETY AND OPERATING
CONTROLS, I.E., AUXILIARY RELAY, AUXILIARY PROVING SWITCH, ALARM CONTACTS, RUNTIME
CONTACTS,  MANUAL RESET LOW WATER CUTOFF, FLOW SWITCH, HIGH AND LOW GAS
PRESSURE SWITCHES, TANK THERMOSTAT, THREE WALL THERMOSTAT/ZONE CONTROLS,
SYSTEM SUPPLY SENSOR, OUTDOOR SENSOR, BUILDING MANAGEMENT SYSTEM SIGNAL,
MODBUS  CONTROL CONTACTS AND CASCADE CONTROL CIRCUIT.  A HIGH VOLTAGE TERMINAL
STRIP SHALL BE PROVIDED FOR SUPPLY VOLTAGE.  THE HIGH VOLTAGE TERMINAL STRIP PLUS
INTEGRAL RELAYS(SIZED AS REQUIRED FOR SPECIFIED PUMPS) ARE PROVIDED FOR
INDEPENDENT PUMP CONTROL OF  BOILER PUMP.

7. CONTROLS: FACTORY WIRED C/W ONBOARD DISPLAY. INTEGRATE NEW BOILERS INTO
EXISTING BAS SYSTEM.

7.1. ENLIST SERVICES OF DELTA CONTROLS (EXISTING BUILDING CONTROLS VENDOR, DELTA)
TO MODIFY SEQUENCE OF OPERATIONS SHALL BE AS FOLLOWS:

7.2. ALL TEMPERATURE SENSORS SHALL BE PROGRAMMED TO GENERATE HIGH AND LOW
WARNINGS AND ALARMS.

7.3. CIRCULATING PUMPS P3, P4, P5  SHALL BE ENABLED TO RUN  DURING THE OPERATION OF
THEIR RESPECTIVE  BOILER.

7.4. AN ALARM SHALL BE INITIATED WHEN THE CIRCULATING PUMP STATUS AND PUMP
COMMAND ARE IN OPPOSITE STATES FOR GREATER THAN 1 MINUTE, WHEN A BOILER
FAULT IS SENSED, AND WHEN THE HOT WATER SUPPLY TEMPERATURE EXCEEDS HIGH
OR LOW TEMPERATURE ALARM LIMITS.

8. JACKETS: HEAVY GAUGE STEEL JACKET ASSEMBLY, PRIMED AND PRE-PAINTED ON BOTH
SIDES.

9. START-UP, INSTRUCTION, ON-SITE PERFORMANCE TESTS: 1 DAY PER BOILER. CSC
REPRESENTATIVE MAY USE BOILERS FOR TEST PURPOSES PRIOR TO ACCEPTANCE AND
COMMENCEMENT OF WARRANTY PERIOD.

10. SUPPLY LABOUR, MATERIALS AND INSTRUMENTS REQUIRED FOR TESTS. MONITOR AND
RECORD PERFORMANCE CONTINUOUSLY. KEEP LOG OF MAINTENANCE ACTIVITIES CARRIED
OUT. REFURBISH TO AS-NEW CONDITION BEFORE FINAL INSPECTION AND ACCEPTANCE.

11. 10 YEAR HEAT EXCHANGER WARRANTY.
11.1. 316L STAINLESS STEEL COMBUSTION CHAMBER  DESIGNED TO DRAIN CONDENSATION TO

THE BOTTOM OF THE HEAT EXCHANGER ASSEMBLY
11.2. PREMIX DESIGN BURNER  CONSTRUCTED OF HIGH TEMPERATURE STAINLESS STEEL

WITH A WOVEN METAL FIBER OUTER COVERING TO PROVIDE MODULATING FIRING RATES.
11.3. FLUE PASSAGES: READILY ACCESSIBLE WITHOUT USE OF SPECIAL TOOLS.
11.4. UNIT SHALL BE COMPLETE WITH REMOVABLE SIDE PANELS.

12. ACCESSORIES
1.1. ASME RATED RELIEF VALVE, SET AT 207 KPa
1.2. PRESSURE GAUGE WITH 100mm VIEWING AND SHUT-OFF COCK
1.3. THERMOMETER: 100 MM DIAMETER RANGE 10 TO 150 DEGREES C.
1.4. LOW WATER CUT-OFF: WITH VISUAL AND AUDIBLE ALARMS.
1.5. DRAIN VALVE: NPS 1-1/2.
1.6. STACK THERMOMETER: RANGE 65 TO 200 DEGREES C.
1.7. ONE (1) SET OF CLEANING TOOLS.
1.8. CONDENSATE NEUTRALIZER KIT WITH 1 YEAR SUPPLY OF NEUTRALIZER.

1. MECHANICAL ROOM VENTING SHALL BE DOUBLE-WALL VENT PIPE WITH THE INNER WALL
AL29-4C STAINLESS STEEL AND AN OUTER WALL OF 304 STAINLESS STEEL COMPLETE WITH
25MM AIR SPACE INSULATION BETWEEN. THE VENT SYSTEM SHALL CONSIST OF FACTORY
WELDED PIPE AND FITTINGS INCORPORATING A FACTORY FITTED SEALING GASKET WHICH,
WHEN INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS INSTALLATION INSTRUCTIONS,
WILL SEAL THE PIPE JOINTS WITHOUT THE USE OF FIELD APPLIED SEALANT.THE VENT SYSTEM
SHALL BE LEAKAGE TESTED TO 2 KPA POSITIVE PRESSURE. THE VENT SYSTEM IS LISTED BY
UNDERWRITERS LABORATORIES TO UL1738/ULC S636 WITH A MAXIMUM ALLOWABLE
CONTINUOUS FLUE GAS TEMPERATURE OF 228°C.

2. VENTING MANUFACTURER SHALL VERIFY SIZING INDICATED BASED ON EXACT SITE
MEASUREMENTS OF THE BOILER INSTALLATION.

3. A SEPARATE PIPE SHALL SUPPLY COMBUSTION AIR DIRECTLY TO THE BOILERS FROM THE
OUTSIDE.  THE AIR INLET PIPE SHALL BE  CPVC SEALED PIPE.  THE AIR INLET MUST TERMINATE
ON THE SAME SIDEWALL WITH THE MANUFACTURER'S SPECIFIED AIR INLET CAP.

1. ALL WORK TO BE IN ACCORDANCE WITH CAN/CGA B149.1-05 REVISED TO DATE, NATURAL GAS AND
PROPANE GAS INSTALLATION CODE AS AMENDED BY THE TECHNICAL STANDARDS AND SAFETY ACT 2000
AND ACCOMPANYING DOCUMENT ENTITLED "THE GASEOUS FUELS CODE ADOPTION DOCUMENTS". COMPLY
WITH THE TECHNICAL STANDARDS AND SAFETY ACT 2000 AND ONTARIO REGULATION 212/01.

2. ALL ABOVE GRADE PIPING SHALL BE SCH 40 SEAMLESS STEEL PIPE TO ASTM A53.
.1 NPS 1/2 TO  2, SCREWED. ABOVE NPS 2, WELDED.

3. ALL FITTINGS USED WITH STEEL PIPE SHALL BE EITHER MALLEABLE IRON OR STEEL AND SHALL COMPLY
WITH ANSI STANDARD B16.3 "MALLEABLE-IRON THREADED FITTINGS".

4. ALL VALVES SHALL BE PROVINCIAL CODE APPROVED, LUBRICATED PLUG OR BALL TYPE.
5. UNIONS: MALLEABLE IRON, BRASS TO IRON, GROUND SEAT, TO ASTM A47M.
6. STEEL BUTT WELDED FITTINGS TO CSA W47.1
7. SLOPE PIPING DOWN IN DIRECTION OF FLOW TO LOW POINTS.
8. INSTALL DRIP POINTS:

.1 AT ALL LOW POINTS IN SYSTEM.

.2 AT EACH CONNECTION TO EQUIPMENT.
9. USE ECCENTRIC REDUCERS AT PIPE SIZE CHANGE INSTALLED TO PROVIDE POSITIVE DRAINAGE.
10. PROVIDE CLEARANCE FOR ACCESS AND FOR MAINTENANCE.
11. REAM PIPES, CLEAN SCALE AND DIRT, INSIDE AND OUT.
12. INSTALL PIPING TO MINIMIZE PIPE DISMANTLING FOR EQUIPMENT REMOVAL.
13. WELD PIPING IN ACCORDANCE WITH TECHNICAL STANDARDS AND SAFETY AUTHORITY USING APPROVED

WELDERS AND WELDING PROCEDURES.
14. PURGE AND TEST THE ENTIRE SYSTEM IN ACCORDANCE WITH CAN/CGA B149.1 -LATEST EDITION.
15. THE PIPING SYSTEM SHALL BE PAINTED YELLOW AND MARKED GAS UTILIZING LABELS OR MARKINGS AT

INTERVALS WHICH DO NOT EXCEED 6 METERS.
16. SUPPORT GAS PIPING AT INTERVALS AS INDICATED IN GAS CODE.
17. CONNECT TO EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S DIRECTIONS.  PROVIDE DRIP LEG,

ISOLATION VALVE AND UNION AT EACH CONNECTION.
18. THIS CONTRACTOR SHALL OBTAIN, COMPLETE AND SUBMIT ALL UTILITY AND TSSA REQUIRED PAPERWORK.

SCHEDULE AND PAY FOR ALL INSPECTIONS/REVIEWS REQUIRED BY UTILITY AND TSSA.

1.0  GENERAL:
CONFORM TO REQUIREMENTS OF MECHANICAL GENERAL REQUIREMENTS AND SPECIFICATIONS.

2.0  HYDRONIC HEATING SYSTEM
.1  PIPE

.1 STEEL PIPE: TO ASTM A35, GRADE B, AS FOLLOWS:
   .1 TO NPS 6, SCHEDULE 40.

.2  PIPE JOINTS
.1 NPS 2 AND UNDER: SCREWED FITTINGS WITH TEFLON TAPE OR PULVERIZED LEAD PASTE.
.2 NPS 2 ½ AND OVER: WELDING FITTINGS AND FLANGES TO CSA W47.1 AND CSA W47.1S1.
.3 FLANGES: PLAIN, SLIP-ON.
.4 FLANGE GASKETS: TO ANSI/AWWA C111/A21.11.
.5 PIPE THREAD: TAPER.
.6 BOLTS AND NUTS: TO ANSI B18.2.1 AND ANSI/ASME B18.2.2.

.3  FITTINGS
.1 SCREWED FITTINGS: MALLEABLE IRON, TO ANSI/ASME B16.3.  CLASS 150.
.2 PIPE FLANGES AND FLANGED FITTINGS:

.1 CAST IRON: TO ANSI/ASME B16.1, CLASS 125.

.2 STEEL: TO ANSI/ASME B16.5.

.3 BUTT-WELDING FITTINGS: STEEL, TO ANSI/ASME B16.9.

.4 UNIONS: MALLEABLE IRON, TO ASTM A47M AND ANSI/ASME B16.3.
.4  VALVES

.1 BALL VALVES; NPS 3 AND UNDER:
.1 2 PIECE STANDARD PORT TO MSS SP-80, CLASS 150, 2758 KPA (400 PSI) WOG BRONZE BODY,

STAINLESS STEEL BALL, PTFE PACKING, PTFE SEAL, AND STEEL LEVER HANDLE, SOLDERED,
THREADED OR GROOVED ENDS.

.2 BUTTERFLY VALVES; NPS 4 AND OVER:
.1 LUG DESIGN TO MSS SP-67, CLASS 200, CAST IRON BODY, DUCTILE IRON CHROME PLATED

DISC, STAINLESS STEEL STEM, EPT LINER AND STEEL LEVER HANDLE FOR NPS 8 AND
UNDER.

.3 PRESSURE GAUGES:
.1 100mmØ DIAL TYPE: TO ANSE/ASME B40.1, GRADE 1A, STAINLESS STEEL BOURDON TUBE

HAVING 1% ACCURACY FULL SCALE UNLESS OTHERWISE SPECIFIED.
.4 THERMOMETERS:

.1 425mm VARIABLE ANGLE TYPE, LIQUID FILLED TO CAN/CGSB-14.4-M88.
.5 THERMAL WELLS: BRASS
.6 AUTOMATIC AIR VENTS:

.1 STANDARD FLOAT: BRASS BODY AND NPS 1/8 CONNECTION AND RATED AT 100 P.S.I.
WORKING PRESSURE C/W ISOLATION VALVE.

.5  PIPING INSTALLATION
.1 CONNECT TO EQUIPMENT IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTION UNLESS

OTHERWISE INDICATED.
.2 INSTALL CONCEALED PIPES CLOSE TO BUILDING STRUCTURE TO KEEP FURRING SPACE TO

MINIMUM.  INSTALL TO CONSERVE HEADROOM AND SPACE.  RUN EXPOSED PIPING PARALLEL TO
WALLS.  GROUP PIPING WHEREVER PRACTICAL.

.3 SLOPE PIPING IN DIRECTION OF DRAINAGE AND FOR POSITIVE VENTING.

.4 USE ECCENTRIC REDUCERS AT PIPE SIZE CHANGE INSTALLED TO PROVIDE POSITIVE DRAINAGE
OR POSITIVE VENTING.

.5 PROVIDE CLEARANCE FOR INSTALLATION OF INSULATION AND ACCESS FOR MAINTENANCE OF
EQUIPMENT, VALVES AND FITTINGS.

.6 REAM PIPES, CLEAN SCALE AND DIRT, INSIDE AND OUTSIDE, BEFORE AND AFTER ASSEMBLY.

.7 ASSEMBLE PIPING USING FITTINGS MANUFACTURED IN ANSI STANDARDS.

.8 SADDLE TYPE BRANCH FITTINGS MAY BE USED ON MAINS IF BRANCH LINE IS NO LARGER
THAN HALF THE SIZE OF MAIN.  HOLE SAW OR DRILL AND REAM MAIN TO MAINTAIN FULL
INSIDE DIAMETER OF BRANCH LINE PRIOR TO WELDING SADDLE.

.6  BALANCING VALVE
.1 INSTALL FLOW BALANCING VALVES AS INDICATED.

.7 CONTROL VALVES
.1 BODY: GLOBE OR CHARACTERIZED BALL STYLE.
.2 FLOW CHARACTERISTIC: LINEAR.
.3 FLOW FACTOR TO CORRESPOND TO 35 KPA MAX PRESSURE DROP.
.4 NORMALLY CLOSED, AS INDICATED.
.5 TWO OR THREE PORT, AS INDICATED.
.6 LEAKAGE RATE ANSI CLASS IV, 0.01% OF FULL OPEN VALVE CAPACITY.
.7 PACKING EASILY REPLACEABLE.
.8 STEM, STAINLESS STEEL.
.9 PLUG AND SEAT, STAINLESS STEEL, BRASS OR BRONZE.
.10DISC, REPLACEABLE, MATERIAL TO SUIT APPLICATION.
.11 NPS 2 AND UNDER:

.1 SCREWED NATIONAL PIPE THREAD (NPT) TAPERED FEMALE CONNECTIONS.

.2 VALVES TO ANSI CLASS 250, VALVES TO BEAR ANSI MARK.

.3 RANGEABILITY 50:1 MINIMUM.
.12 NPS 2½ AND LARGER:

.1 FLANGED CONNECTIONS.

.2 VALVES TO ANSI CLASS 150 OR 250 AS INDICATED, VALVES TO BEAR ANSI MARK.

.3 RANGEABILITY 100:1 MINIMUM.
.8  IN-LINE PUMPS

.1 VOLUTE: CAST IRON RADIALLY SPLIT, WITH TAPPED OPENINGS FOR VENTING, 
DRAINING AND GAUGE CONNECTIONS, WITH SCREWED OR FLANGE SUCTION AND 
DISCHARGE CONNECTIONS.

.2 IMPELLER: BRONZE DYNAMICALLY BALANCED.

.3 SHAFT: STAINLESS STEEL TO ASTM A276 TYPE 416 WITH BRONZE SLEEVE 
BEARING, INTEGRAL THRUST COLLAR.

.4 SEAL ASSEMBLY: MECHANICAL HEATING/CHILLED WATER SERVICE TO 135°C (275°F).
 SPLIT COUPLED PUMPS TO BE PROVIDED WITH OUTSIDE TYPE MECHANICAL SEALS.

.5 COUPLING: CLOSE OR SPLIT COUPLED AS INDICATED ON PUMP SCHEDULE. 
PUMP WITH MOTORS 7½ HP AND LARGER TO BE SPLIT COUPLED.

.6 MOTOR: RESILIENT MOUNTED, DRIP PROOF, SLEEVE BEARING. MOTORS TO BE 
PREMIUM EFFICIENCY MOTORS.

.7 CAPACITY: AS INDICATED ON PUMP SCHEDULE.

.8 DESIGN PRESSURE: 1200 KPA (175 PSI). ANSI FLANGE CONNECTIONS TO BE 125 LB 
RATED.

.9 ACCESSORIES:
DISCONNECT SWITCH
SUCTION GUIDE
COMBINATION CIRCUIT BALANCING/CHECK/SHUTOFF VALVE

.9 CHEMICAL POT FEEDER
.1 CHEMICAL FILL BASIN WITH A MINIMUM DIMENSION OF 6” TO HELP FACILITATE COMPLETE
INTRODUCTION OF REQUIRED SOLUTIONS. THE TANK SHALL BE CONSTRUCTED FOR 200 PSI
WORKING PRESSURE AND 450°F. THE CHEMICAL FEED TANK MUST BE CONSTRUCTED IN 
ACCORDANCE WITH MOST RECENT ADDENDUM OF SECTION VII DIVISION 1 OF THE ASME 
BOILER AND PRESSURE VESSEL CODE.

1. INSULATION
.1 HOT WATER HEATING PIPING SHALL BE COMPLETELY THERMALLY INSULATED WITH 25mm

THICK,  PRE-FORMED FIBERGLASS INSULATION COMPLETE WITH ALL SERVICE JACKET.
.1 MATERIAL:

.1 CGSB 51-GP-9M, RIGID MINERAL FIBER SLEEVING FOR PIPING.
.2 FASTENINGS:

.1 FOR INSULATION SYSTEMS:
.1 TAPE: SELF ADHESIVE, ALUMINUM, ULC LABELED FOR LESS THAN 25 FLAME

SPREAD AND LESS THAN 50 SMOKE DEVELOPED.
.2 LAP SEAL ADHESIVE: QUICK-SETTING FOR JOINTS AND LAP SEALING OF VAPOUR

BARRIERS.
.3 LAGGING ADHESIVE: FIRE RETARDANT COATING.

.3 PROVIDE PVC JACKETS ON ALL PIPING
.1 JACKETS, PVC;

.1 APPLY IN ACCORDANCE WITH CGSB 51-GP-53M, 0.015 IN. THICK MINIMUM, FITTING
COVERS ONE PIECE PREMOULDED TO MATCH, FASTENINGS STANDARD TO
MANUFACTURER.

.4 INSULATION WORK SHALL BE PERFORMED BY LICENSED JOURNEYMAN.

.5 PROVIDE PIPE IDENTIFICATION LABELS FOR ALL PIPING WITHIN CEILING SPACES AND
EXPOSED PIPING WITHIN THE MECHANICAL ROOMS.

.6 INSULATE HEAT EXCHANGER WITH 50mm FIBERGLASS INSULATION FINISHED WITH
ALUMINUM JACKET.

.9  FLUSHING AND CLEANING
.1 FLUSH AND CLEAN HEATING SYSTEM MODIFICATIONS.
.2 THOROUGHLY FLUSH MODIFICATIONS AND EQUIPMENT WITH APPROVED CLEANING

CHEMICALS DESIGNED TO REMOVE DEPOSITION FROM CONSTRUCTION SUCH AS PIPE
DOPE, OILS, LOOSE MILL SCALE AND OTHER EXTRANEOUS MATERIALS.  PROVIDE
CHEMICALS RECOMMENDED BY EXISTING WATER TREATMENT COMPANY TO INHIBIT
CORROSION OF VARIOUS SYSTEM MATERIALS.  AFTER FLUSHING AND PRIOR TO
PASSIVATION OF SYSTEM CLEAN ALL STRAINERS AND DRAINS.

.3 FLUSH AND CLEAN IN PRESENCE OF OWNER.

.4 FLUSH AFTER PRESSURE TEST FOR A MINIMUM OF 4 HOURS.

.5 FLUSHING WATER SHOULD BE POTABLE WATER AND SHOULD BE FROM A MUNICIPAL SYSTEM
THAT TREATS WATER WITH CHLORINATION OR SOME OTHER APPROPRIATE MEANS.

.6 FLUSH WATER SHOULD CONTAIN A CORROSION INHIBITOR AND A BIOCIDE AT LEVELS
SUFFICIENT TO PREVENT CORROSION AND KILL BACTERIA IN SYSTEM.

.7 PASSIVATE THE NEW PIPING WITH TREATMENT CHEMICALS APPROVED FOR THIS PURPOSE
AND TO PROVIDE A PROTECTIVE LAYER AGAINST CORROSION.

.8 REFILL SYSTEM WITH CLEAN WATER AT END OF FLUSHING AND CIRCULATE FOR AN
ADDITIONAL 2 HOURS.  CLEAN OUT STRAINERS AND DRAIN SYSTEM.

.9 REFILL SYSTEM WITH CLEAN WATER ADDING TREATMENT CHEMICALS SUPPLIED BY OWNER
TO MEET EXISTING TREATMENT PROGRAM.

.10  TESTS
.1 GIVE 24 H WRITTEN NOTICE OF DATE OF TESTS.
.2 TESTING TO BE WITNESSED BY DCC.
.3 INSULATE OR CONCEAL WORK ONLY AFTER TESTING AND APPROVAL BY DEPARTMENTAL
REPRESENTATIVE.
.4 ALLOW FOR OFF SEASON COMMISSIONING OF BOILERS.
.5 PIPING:

.1 GENERAL: MAINTAIN TEST PRESSURE WITHOUT LOSS FOR 4 HOURS UNLESS OTHERWISE
SPECIFIED.

.2 HYDRAULICALLY TEST HYDRONIC PIPING SYSTEMS AT 1 ½ TIMES SYSTEM OPERATING
PRESSURE OR MINIMUM 860 KPA, (125 PSI) WHICHEVER IS GREATER.

.11 TESTING AND BALANCING
.1 GENERAL
.1 TAB: MEANS TO TEST, ADJUST AND BALANCE ALL SYSTEMS TO PERFORM IN ACCORDANCE WITH

CONTRACT DOCUMENTS AND TO DO ALL OTHER WORK AS SPECIFIED IN THIS SECTION.
.2 FOLLOW START-UP PROCEDURES AS RECOMMENDED BY MANUFACTURER UNLESS OTHERWISE

SPECIFIED.
.4 ADJUST AND REGULATE EQUIPMENT AND SYSTEMS SO AS TO MEET SPECIFIED PERFORMANCE

REQUIREMENTS AND TO ACHIEVE SPECIFIED INTERACTION WITH ALL OTHER RELATED
SYSTEMS UNDER ALL NORMAL AND EMERGENCY LOADS AND OPERATING CONDITIONS.

.5 BALANCE SYSTEMS AND EQUIPMENT TO REGULATE FLOW RATES TO MATCH LOAD
REQUIREMENTS OVER FULL OPERATING RANGES.

.6 NOTIFY DEP REP 7 DAYS PRIOR TO START OF TAB.

.7 OPERATE ALL SYSTEMS TO PERMIT TAB TO BE PERFORMED.

.8 TAB TO APPLY TO SYSTEMS, EQUIPMENT AND RELATED CONTROLS

.9 REFERENCE ORGANIZATION STANDARDS:
.1 DO TAB OVER ENTIRE OPERATING RANGE IN ACCORDANCE WITH MOST STRINGENT

CONDITIONS OF THIS SPECIFICATION AND STANDARD OF FOLLOWING ORGANIZATION.
.1 CAABC (ASSOCIATED AIR BALANCE COUNCIL).
.2 NEBB (NATIONAL ENVIRONMENTAL BALANCING BUREAU).
.3 SMACNA (SHEET METAL & AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION).
.4 ASHRAE (AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR CONDITIONING
ENGINEERS).

.10 ACCURACY TOLERANCES:
.1 DO TAB TO FOLLOWING TOLERANCES OF DESIGN VALUES:

.1 HYDRONIC SYSTEMS: ±5%.
.2 MEASUREMENTS TO BE ACCURATE TO WITHIN PLUS OR MINUS 2 % OF ACTUAL VALUES.

.11 REPORT:
.1 FORMAT TO BE IN ACCORDANCE WITH TAB REFERENCED ORGANIZATION STANDARD, BUT

USING SI UNITS.
.2 REPORT TO INCLUDE RECORD FULL SYSTEM SCHEMATICS SHOWING RESULTS OF TAB.
.4 SUBMIT 3 COPIES OF TAB REPORTS, EACH IN "D" RING BINDERS, COMPLETE WITH INDEX TABS

FOR VERIFICATION AND APPROVAL OF ENGINEER.
.12 HYDRONIC SYSTEMS
.1 DEFINITIONS: FOR PURPOSES OF THIS SECTION, TO INCLUDE LOW PRESSURE HYDRONIC
HEATING SYSTEM.
.2 MEASUREMENTS: TO INCLUDE, BUT NOT LIMITED TO, FOLLOWING AS APPROPRIATE FOR
SYSTEMS, EQUIPMENT, COMPONENTS, CONTROLS: FLOW RATE, STATIC PRESSURE, PRESSURE
DROP (OR LOSS), TEMPERATURE, RPM, ELECTRICAL POWER VOLTAGE.
.3 LOCATIONS OF EQUIPMENT MEASUREMENTS: TO INCLUDE, BUT NOT BE LIMITED TO, FOLLOWING
AS APPROPRIATE:
.1 INLET AND OUTLET OF EACH, BOILER, PUMP, PRV, CONTROL VALVE, OTHER EQUIPMENT

CAUSING CHANGES IN CONDITIONS.
.2 AT EACH CONTROLLER, CONTROLLED DEVICE.
.4 LOCATIONS OF SYSTEMS MEASUREMENTS TO INCLUDE, BUT NOT BE LIMITED TO, FOLLOWING AS
APPROPRIATE: SUPPLY AND RETURN OF EACH (MAIN, MAIN BRANCH, BRANCH, SUB-BRANCH OF ALL
HYDRONIC SYSTEMS, INLET CONNECTION OF MAKE-UP WATER.
.5 CONTRACTOR TO PROVIDE COMPLETE SYSTEM BALANCE INCLUDING EXISTING SYSTEMS.
DRAWINGS OF EXISTING SYSTEMS AVAILABLE UPON REQUEST.

1. CONFORM TO THE REQUIREMENTS OF THE GENERAL CONDITIONS. ALL WORK TO BE IN
ACCORDANCE TO THE ONTARIO BUILDING CODE AND LOCAL CODES AND BYLAWS IN EFFECT.

2. SUBMIT SHOP DRAWINGS FOR APPROVAL PRIOR TO ORDERING ANY EQUIPMENT OR
MATERIALS.

3. ALL DEMOLISHED MATERIAL NOT IDENTIFIED TO BE TURNED OVER TO  SHALL BE REMOVED
OFF PROPERTY.

4. SUBMIT MAINTENANCE MANUALS CONTAINING SHOP DRAWINGS, INCLUDING MAINTENANCE
DATA, LOCAL SOURCES OF SUPPLY PARTS LIST AND RECOMMENDED MAINTENANCE
INFORMATION. SUBMIT 1 HARD COPY AND 1 PDF COPY OF MAINTENANCE MANUALS TO
OWNER FOR APPROVAL. IN THE FRONT OF THE MANUAL, INCLUDE ONE COPY OF THE
WARRANTY INDICATING START AND END DATES. ALL MATERIALS AND EQUIPMENT USED ON
THIS PROJECT ARE TO BE NEW AND OF TOP QUALITY.

5. CONTRACTOR IS RESPONSIBLE FOR ALL CONTROL WIRING, BOTH LINE VOLTAGE AND LOW
VOLTAGE. MAKE NECESSARY ARRANGEMENTS TO PROVIDE ALL CONTROL WIRING FOR ALL
EQUIPMENT INSTALLED UNDER THIS CONTRACT.

6. ALL WORK TO MEET THE REQUIREMENTS OF THE ELECTRICAL SPECIFICATIONS.
7. APPLY, PAY FOR AND OBTAIN ALL PERMITS, INSPECTIONS AND FEES REQUIRED BY LOCAL

AUTHORITIES.
8. OBSERVE ANY CODES, STANDARDS AND REQUIREMENTS ISSUED IN ACCORDANCE

THEREWITH.
9. AT THE CONCLUSION OF THE PROJECT, PROVIDE A WARRANTY IN FAVOUR OF THE OWNER

FOR A PERIOD OF ONE YEAR FROM THE DATE OF ACCEPTANCE. THE WARRANTY SHALL
INCLUDE ALL MATERIALS AND EQUIPMENT PROVIDED UNDER THIS CONTRACT.  INCLUDE IN
THE WARRANTY THE FOLLOWING INFORMATION: -THE CONTRACTOR'S NAME, ADDRESS AND A
TELEPHONE NUMBER THROUGH WHICH THE OWNER MAY GET 24 HOUR SERVICE. -THE START
AND END DATES OF THE WARRANTY PERIOD. -THE NAME AND NUMBER OF LOCAL PARTS AND
(IF APPLICABLE) SUPPLIERS.

10. ACQUIRE FULL WORKING KNOWLEDGE OF BUILDING SITE AND ANY EXISTING CONDITIONS
WHICH MAY AFFECT THE WORK. VISIT SITE PRIOR TO SUBMISSION OF PRICE. VERIFY
PHYSICAL LOCATION OF ALL MECHANICAL EQUIPMENT AND ALLOW FOR ANY ADDITIONAL
PIPING, FITTINGS, SUPPORTS, MATERIALS REQUIRED TO COMPLETE THE WORK. NO EXTRA
PAYMENTS ARISING FROM FAILURE TO MAKE THIS VERIFICATION WILL BE ALLOWED.

11. PROVIDE TRAINING FOR  STAFF ON THE OPERATION AND MAINTENANCE OF NEW EQUIPMENT.
12. ALL EQUIPMENT AND MATERIAL TO BE CERTIFIED BY APPLICABLE STANDARD (CSA, ULC, UPC

ETC..)

GENERAL:

1. DUCTING, EQUIPMENT, AND PIPING SHALL BE RESTRAINED AS PER ONTARIO BUILDING CODE PART
4. OBTAIN AND PAY FOR SERVICES OF A SEISMIC SPECIALIST TO DESIGN SEISMIC RESTRAINT
SYSTEMS.

2. PROVIDE REQUIRED SEISMIC RESTRAINT SYSTEMS AS PER THE SEISMIC CONSULTANT DESIGN
REQUIREMENTS. SEISMIC CONSULTANT SHALL PROVIDE A STAMPED INITIAL SEISMIC DESIGN AND A
STAMPED FINAL SIGN OFF LETTER AT THE END OF THE PROJECT INDICATING THE EQUIPMENT HAS
BEEN INSTALLED AS PER THE STAMPED INITIAL SEISMIC DESIGN

1. PROVIDE ALL CONTROL DEVICES, EXPANSION BOARDS, ACTUATORS, SENSORS, WIRING,
CONDUIT AND PROGRAMMING TO MEET INTENT OF SEQUENCE OF OPERATIONS.

2. ENLIST SERVICES OF APPROVED CONTROLS SERVICE PROVIDER TO INTEGRATE NEW
EQUIPMENT INTO THE EXISTING DELTA BAS.

3. COMMUNICATION PROTOCOLS SHALL BE BACNET ETHERNET (ISO 8802-3) OR BACNET MS/TP.
OTHER COMMUNICATION PROTOCOLS ARE NOT ACCEPTABLE.

4. ALL EQUIPMENT, DEVICES, CONTROLLERS, SOFTWARE, NETWORK AND SYSTEMS SHALL BE
NATIVE BACNET AND BTL LISTED, NOT JUST FRONT END EQUIPMENT AND AT A MINIMUM MEET
ALL OF THE FUNCTION REQUIREMENTS OF THE B-AWS, B-BC, B-AC, B-AAC AND B-ASC PROFILES
SPECIFIED IN ASHRAE STANDARD 135-2004 ANNEX L "DESCRIPTIONS AND PROFILES OF
STANDARDIZED BACNET DEVICES (NORMATIVE)" IN THE FORM OF PROTOCOL IMPLEMENTATION
STATEMENTS (PICS) AS DESCRIBED AT HTTP://WWW.BACNET.ORG/DL-DOCS/INDEX.HTML.

5. CONTROL PACKAGE PRODUCTS SHALL BE NATIVE BACNET AND SEAMLESSLY COMMUNICATE
ON A PEER TO PEER BASIS WITH THE EMCS AND PROVIDE COMPLETE INTEROPERABILITY OF
ALL SYSTEMS, HARDWARE, SOFTWARE AND DEVICES WITH THE B-AWS. GRAPHICS SHALL BE
CREATED AND RESIDE ON THE OPERATOR WORKSTATION.

6. ALL ELECTRONIC CONTROL PANELS SHALL PROVIDE PROOF OF TESTING THROUGH THE
PROCEDURES OUTLINED IN ASHRAE STANDARD 135.1-2003 - METHOD OF TEST FOR
CONFORMANCE TO BACNET AND MUST HAVE ACHIEVED ACCEPTANCE BY THE BACNET
TESTING LABORATORIES.

7. REAL-TIME DATA SHALL BE AVAILABLE UPON CURSOR PLACEMENT BY OPERATOR WHEN
VIEWING PROGRAMS.

8. ALL CONTROL WIRING SHALL MEET THE REQUIREMENTS OF DIVISION 26 - ELECTRICAL, EXCEPT
AS INDICATED BELOW:

8.1. MINIMUM CONDUIT SIZE SHALL BE 25 MM DIA.
8.2. MAXIMUM CONDUIT CAPACITY SHALL BE 60%.
8.3. ALL CONDUITS EXCEPT NETWORK CONDUIT SHALL HAVE A PULL STRING LEFT IN PLACE.

9. PROVIDE ALL CONTROL PANELS.
10. PROVIDE ALL LOW VOLTAGE WIRING AND LOCAL BACNET BUILDING NETWORK.
11. PROVIDE ALL CONDUITS ASSOCIATED WITH ALL LOW VOLTAGE WIRING AND LOCAL BACNET

BUILDING NETWORK.
12. PROVIDE ALL CONTROL DEVICES: SENSORS, RELAYS AND SWITCHES, ELECTRIC VALVE

ACTUATORS, TWO POSITION AND MODULATING DAMPER ACTUATORS.
13. CONNECTION OF ALL WIRING TO CONTROL PANEL, SENSORS, RELAYS AND SWITCHES,

ELECTRIC VALVE ACTUATORS, TWO POSITION AND MODULATING DAMPER ACTUATORS AND
CONTACT POINTS ON EQUIPMENT.

14. SET UP CONTROL LOOPS, TREND LONGS, ALARM EVENTS, ALARM REPORTS, AND TIME
SCHEDULES. PROVIDE PROGRAMMING SUFFICIENT TO ACHIEVE THE OBJECTIVE OF THE
SEQUENCE OF OPERATION. FINE TUNE AND CALIBRATE ALL PROGRAM ALGORITHMS AND
CONTROL LOOPS TO ENSURE SMOOTH EQUIPMENT OPERATION AND MAXIMIZE OCCUPANT
COMFORT LEVELS. MINIMIZE EQUIPMENT CYCLING TO REDUCE WEAR AND EXTEND
EQUIPMENT'S USEFUL LIFE. MAXIMIZE SYSTEM ENERGY EFFICIENCY THOUGH DEVELOPMENT
OF CONTROL ALGORITHMS THAT PREVENT SIMULTANEOUS HEATING AND COOLING OR
OVER-VENTILATION. DEBUG TO ENSURE CONTINUOUS UNINTERRUPTED OPERATION. PROVIDE
SEASON ADJUSTMENTS OVER THE FIRST YEAR OF OPERATION AS REQUIRED TO MEET ABOVE
OBJECTIVES.

15. PREPARE SYSTEM GRAPHICAL DISPLAYS AND INSTALL ON OPERATOR WORK STATION.
DISPLAY INPUTS, OUTPUTS, AND SET POINTS. PROVIDE OPERATOR ACCESS ON THE
OPERATOR WORKSTATION TO ALLOW THE OPERATOR TO COMMAND ALL OUTPUTS TO MANUAL
VALUE OR RETURN POINT TO AUTOMATIC CONTROL. INDICATE ALARM CONDITION ON
GRAPHICAL DISPLAYS. CREATE SEPARATE DISPLAYS THAT INCLUDE SCHEMATIC
REPRESENTATIONS FOR EACH SYSTEM. CREATE AN OVERALL GRAPHIC SCREEN WITH HOT
"BUTTONS" TO DETAILED DISPLAY SCREENS. CREATE A SEPARATE GRAPHIC FOR EACH NEW
SYSTEM AND A FLOOR PLAN INDICATING EQUIPMENT ROOM LOCATIONS AND REMOTE SENSOR
AND ACTUATOR LOCATIONS.
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