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CONDITIONS OF CONTRACT 

1. THE OWNER'S INSTRUCTIONS TO BIDDERS AND THE GENERAL CONDITIONS OF THE DESIGNER'S SPECIFICATIONS ARE AN 
INTEGRAL PART OF THIS CONTRACT AND SHALL BE READ IN CONJUNCTION HEREWITH. THESE INSTRUCTIONS TO BIDDERS AND 
GENERAL CONDITIONS SHALL BE FULLY BINDING ON THE GENERAL CONTRACTOR AND THEIR SUBCONTRACTORS TO THE FULL 
SATISFACTION OF THE DESIGNER, ENGINEER AND PROJECT MANAGER.

2. THE RESPONSIBILITY AND SCOPE OF EACH SUB-TRADE RESTS SOLELY WITH THE CONTRACTOR. EXTRAS WILL NOT BE 
CONSIDERED BASED ON THE GROUNDS OF DIFFERENCE IN INTERPRETATION OF SPECIFICATIONS AND DRAWINGS AS TO WHICH 
TRADE INVOLVED SHALL PROVIDE CERTAIN SPECIALTIES OR MATERIALS.

3. IT IS A CONDITION OF THIS CONTRACT, THAT THE CONTRACTOR WILL, IN THE PERFORMANCE OF THE SERVICES FOR THE 
PROJECT MANAGER AS DESCRIBED IN THIS CONTRACT, PERFORM WORK IN ACCORDANCE WITH ONTARIO BUILDING CODE 
LATEST EDITION, THE ONTARIO HYDRO ELECTRICAL SAFETY CODE, THE SEWAGE SYSTEMS ENVIRONMENTAL PROTECTION ACT 
ONTARIO INCLUDING DISPOSAL OF WASTE, WORKPLACE HAZARDOUS MATERIAL INFORMATION SYSTEM (WHMIS), THE ONTARIO 
GAS UTILIZATION CODE, AND ANY OTHER CODE OF PROVINCIAL OR LOCAL APPLICATION, INCLUDING HOURS OF WORK, RATES OF 
PAY, JOB SAFETY AND ALL OTHER MATTERS IN WHICH THE MUNICIPAL OR FEDERAL AUTHORITIES HAVE JURISDICTION, PROVIDED 
THAT IN ANY CASE OF CONFLICT OR DISCREPANCY, THE MORE STRINGENT REQUIREMENTS SHALL APPLY. 

4. CLOSEOUT DOCUMENTS INCLUDING O&M MANUALS, AS-BUILT DRAWINGS, APPROVED AIR & HYDRONIC TAB REPORTS, SEISMIC 
LETTERS, ETC. SHALL CONSTITUTE 5% OF THE TOTAL MECHANICAL CONSTRUCTION COST AND SHALL BE APPROVED AS A SINGLE 
LUMP SUM LINE ITEM AFTER SUBMISSION TO AND FINAL ACCEPTANCE BY ENGINEER.  CONTRACTOR TO INDICATE COST AS A 
SEPARATE LINE ITEM IN PROGRESS BILLING.

5. ALTERNATE MATERIAL TO BE APPROVED BY ADDENDUM ONLY.  SUBMIT TO BOARD FOR REVIEW NO LATER THAN 7 DAY 
CALENDAR DAYS PRIOR TO TENDER CLOSE.  ALTERNATE TO BE APPROVED BY ADDENDUM IF DEEMED ACCEPTABLE.

6. ALL MECHANICAL EQUIPMENT TO BE SUPPLIED WITH MANUFACTURER INSTALLED DISCONNECTS.

7. INSTALL ALL MECHANICAL EQUIPMENT AND APPURTENANCES IN ACCORDANCE WITH MANUFACTURERS' RECOMMENDATIONS, 
CONTRACT DOCUMENTS, AND APPLICABLE CODES AND REGULATIONS.

8. COMPLY WITH STANDARD FOR BUILDING CONSTRUCTION OPERATIONS, ISSUED BY THE ONTARIO FIRE MARSHALS OFFICE AND 
ALL APPLICABLE FIRE SAFETY CODES, LAWS, AND REGULATIONS.

9. IT IS INCUMBENT UPON THE CONTRACTOR TO INFORM ITSELF OF ANY SUCH LEGISLATION AND THE CONTRACTOR AGREES THAT 
IN THE EVENT OF NON- COMPLIANCE WITH THIS LEGISLATION, IT WILL INDEMNIFY AND HOLD HARMLESS THE OWNER FROM ANY 
COSTS AND DAMAGES RESULTING FROM SUCH NON-COMPLIANCE. 

10. ALL WORK SHALL BE CARRIED OUT IN ACCORDANCE WITH STANDARDS OF GOOD PRACTICE SUCH AS, BUT NOT LIMITED TO, 
SMACNA AND ASHRAE, MEET OR EXCEED REQUIREMENTS OF CONTRACT DOCUMENTS, SPECIFIED STANDARDS, CODES AND 
REFERENCED DOCUMENTS DESCRIBED IN THESE INSTRUCTIONS. 

11. THE WORD "PROVIDE" SHALL MEAN SUPPLY AND INSTALL.

12. ALL MATERIALS AND EQUIPMENT TO BE NEW AND FREE FROM DEFECTS. GUARANTEE IN WRITING, INCLUDING THE 
MANUFACTURERS WARRANTEE, THE MATERIAL AND WORKMANSHIP, FOR A PERIOD OF ONE YEAR AFTER ACCEPTANCE. 

13. EMPLOY SERVICES OF THE BUILDINGS CONTROL CONTRACTOR AND PAY ALL COSTS TO REMOVE AND REINSTATE CONTROL 
SYSTEM. COMMISSION SYSTEM OPERATION AND ALL SEQUENCE OF OPERATIONS AFTER INSTALLMENT. SEE SPECIFICATION FOR 
DETAILS. LOW VOLTAGE WIRING TO BE PERFORMED BY MECHANICAL CONTRACTOR. CONTROL WIRE AND CONDUIT SHALL 
COMPLY WITH THE CANADIAN ELECTRIC CODE AND THIS SPECIFICATION.

EXAMINATION OF WORK 

1. THIS PROJECT INVOLVES RENOVATIONS TO EXISTING BUILDING, THEREFORE EXAMINE THE SITE AND LOCAL CONDITIONS TO 
DETERMINE THE DIFFICULTIES IN CARRYING OUT THE WORK INDICATED AND SPECIFIED PRIOR TO SUBMITTING FINAL PRICE. 

2. 
3. DRAWINGS INDICATE APPROXIMATE LOCATION OF EQUIPMENT AND SERVICES. PERFORM SITE MEASUREMENTS PRIOR TO 

INSTALLATION. DO NOT SCALE DRAWINGS.
4. 
5. TO AVOID INTERFERENCE, CLOSELY COORDINATE INSTALLATION OF MECHANICAL SERVICES AND EQUIPMENT WITH OTHER 

TRADES. ADVISE OF ANY POSSIBLE INTERFERENCE IN TIMELY FASHION. DO NOT PROCEED WITH SYSTEM OR EQUIPMENT 
INSTALLATION WITHOUT ENGINEER INSTRUCTION. IN CASE THAT SYSTEM HAS TO BE RELOCATED WITHIN 1.5m RADIUS FROM 
ANTICIPATED LOCATION, NO ADDITIONAL CHARGE OR CREDIT WILL BE EXPECTED OR APPROVED. 

INTENT 

1. IT IS THE INTENT OF THIS SPECIFICATION AND DRAWINGS TO PROVIDE FOR A COMPLETE AND FULLY OPERATING SYSTEM IN 
COMPLETE ACCORD WITH ALL APPLICABLE CODES. THESE DOCUMENTS MAY NOT SHOW OR DESCRIBE EACH AND EVERY ITEM 
REQUIRED FOR THE COMPLETE INSTALLATION; THEREFORE, THE CONTRACTOR SHALL MAKE PROVISIONS FOR ALL LABOUR, 
MATERIAL AND EQUIPMENT DEEMED NECESSARY TO COMPLETE THE WORK INDICATED OR REASONABLY IMPLIED ON ALL 
DRAWINGS.

LIABILITY 

1. THIS CONTRACTOR SHALL ASSUME FULL RESPONSIBILITY FOR LAYING OUT THEIR WORK AND FOR ANY DAMAGE OR EXTRA 
COSTS CAUSED TO THE OWNER OR OTHER CONTRACTORS BY IMPROPER LOCATION OR CARRYING OUT OF WORK. CARRY ALL 
NECESSARY INSURANCE COVERAGE.

PERMITS, CERTIFICATES, FEES, ETC.

1. GIVE ALL NOTICES, OBTAIN ALL PERMITS AND PAY ALL FEES SO THAT THE WORK SPECIFIED HEREIN MAY BE CARRIED OUT, 
EXCEPT FOR BUILDING AND OCCUPANCY PERMITS WHICH WILL BE OBTAINED BY THE GENERAL CONTRACTOR. AT THE 
ENGINEER'S REQUEST, FURNISH ANY CERTIFICATES AS EVIDENCE THAT THE WORK INSTALLED CONFORMS WITH THE LAWS AND 
REGULATIONS OF ALL AUTHORITIES HAVING JURISDICTION. 

ENVIRONMENTAL PERMITS

1. OBTAIN AND PAY ALL REQUIRED PERMIT FEES FOR A OPEN LOOP GEOTHERMAL HEAT PUMP SYSTEM, INCLUDING BUT NOT   
  LIMITED TO THE FOLLOWING PERMITS: 
.1 PERMIT TO TAKE WATER- PAY FOR AND PROVIDE ALL REQUIRED SAMPLING AND FORMS FOR PERMIT. 
.2 ENVIRONMENTAL COMPLIANCE APPROVAL FOR SEWAGE WORKS - COMPLETE ALL REQUIRED DOCUMENTATION AND ANY 

SAMPLING REQUIRED FOR ECA PERMIT. 
.3 ANY OTHER ENVIRONMENTAL PERMITS REQUIRED FOR A OPEN LOOP RE-INJECTION GEOTHERMAL SYSTEM.

GUARANTEE

1. THE CONTRACTOR, AS A CONDITION PRECEDENT TO FINAL PAYMENT AFTER COMPLETION OF THIS WORK, SHALL GIVE THE 
OWNER A WRITTEN GUARANTEE WARRANTING ALL APPARATUS FURNISHED UNDER THE CONTRACT TO REMAIN IN PERFECT 
SERVICEABLE CONDITION FOR A PERIOD OF ONE YEAR FROM THE DATE OF SUBSTANTIAL PERFORMANCE OF THEIR WORK AS 
ESTABLISHED BY THE PROJECT MANAGER AND ENGINEER. 

DOCUMENTS REQUIRED

1. MAINTAIN AT JOB SITE ONE COPY OF EACH OF THE FOLLOWING DOCUMENTS:
.1 SPECIFICATIONS,
.2 ADDENDA,
.3 CHANGE ORDERS,
.4 OTHER MODIFICATIONS TO CONTRACT,
.5 FIELD TEST REPORTS, 
.6 AND MANUFACTURERS INSTALLATION AND APPLICATION INSTRUCTIONS.

EXTRA WORK 

1. ALL INCIDENTAL WORK REQUIRED TO COMPLETE THIS PROJECT SHALL BE THE FULL RESPONSIBILITY OF THE CONTRACTOR. 
WHEN ADDITIONAL WORK IS REQUIRED, A QUOTE WILL BE REQUESTED IN THE FORM OF A CONTEMPLATED CHANGE NOTICE 
(CCN) FROM THE CONTRACTOR. THIS QUOTE WILL BE SUBMITTED TO THE PROJECT MANAGER WITHIN FIVE (5) DAYS OF THE 
REQUEST, TO AVOID DELAYS IN THE PERFORMANCE OF THE WORK REQUIRED. QUOTE TO INCLUDE ITEMIZED MATERIAL AND 
LABOR BREAKDOWN. 

2. 
3. MATERIAL WILL BE PRICED AT THE CONTRACTORS COST. COPIES OF SUPPLIERS INVOICES WILL BE REQUIRED TO SUBSTANTIATE 

MATERIAL COSTS WHEN REQUESTED. 
4. 
5. LABOUR WILL BE PRICED ON ACTUAL NUMBERS OF HOURS SPENT TO PERFORM EXTRA WORK. TIMESHEET LOG SIGNED BY SITE 

SUPERVISOR MAY BE REQUESTED TO SUBSTANTIATE LABOUR HOURS.
6. 
7. THE AMOUNT OF MARKUP ALLOWED FOR PROFIT AND OVERHEAD WILL BE IN ACCORDANCE WITH THOSE STATED IN THE 

CONTRACT DOCUMENTS WITH THE TENDER. THE CCN BREAKDOWN FORM REFERRED TO IN ITEM 1 ABOVE IS TO BE MODIFIED TO 
REFLECT THE ALLOWED PROFIT AND OVERHEAD STATED IN THE CONTRACT DOCUMENTS.

8. 
9. NO WORK IS TO BE PERFORMED BY THE CONTRACTOR WITHOUT WRITTEN APPROVAL OF THE PROJECT MANAGER. ANY 

REQUEST FROM OTHERS MUST BE DIRECTED TO THE PROJECT MANAGER FOR APPROVAL.

AS-BUILT AND RECORD DRAWINGS 

1. KEEP IN THE JOB OFFICE AN EXTRA TWO (2) SETS OF WHITE PRINTS AND SPECIFICATIONS ON WHICH ALL CHANGES AND 
DEVIATIONS SHALL BE RECORDED, AS THEY OCCUR, ONTO ONE (1) SET. AT COMPLETION OF THE PROJECT, TRANSFER ALL 
CHANGES TO THE SECOND, CLEAN SET OF "AS-BUILT" DRAWINGS AND TURN THESE OVER TO THE ENGINEER WHO WILL PROVIDE 
THE PROJECT MANAGER A CAD SET OF "RECORD" DRAWINGS.

SHOP DRAWINGS

1. BEFORE FABRICATION OR DELIVERY OF ANY MATERIALS OR EQUIPMENT, SUBMIT ONE (1) COMPLETE SET OF SHOP DRAWINGS 
AND DATA SHEETS COVERING ALL ITEMS OF EQUIPMENT FURNISHED AND INTENDED FOR INSTALLATION UNDER THIS CONTRACT 
FOR APPROVAL BY THE ENGINEER IN ELECTRONIC PDF FORMAT.  HARD COPY SHOP DRAWINGS WILL NOT BE ACCEPTED.

CLOSEOUT DOCUMENTATION REQUIRED BY CONTRACTOR

1. 1. TWO (2) SETS OF HARDCOPY IN THREE RING BINDERS AS WELL AS AN ELECTRONIC COPY OF THE FOLLOWING:
1.1. O & M MANUALS.
1.2. AS-BUILT DRAWINGS.
1.3. AIR BALANCING REPORT.
1.4. ELECTRICAL HYDRO CERTIFICATE. 
1.5. SEISMIC LETTERS
1.6. MANUFACTURER START-UP REPORTS.

DESIGNATED SUBSTANCES:

1. DESIGNATED SUBSTANCES ARE PRESENT THROUGHOUT THE BUILDING, INCLUDING ASBESTOS IN                                                 
WALL COMPOUNDS, CEILING COMPOUNDS, AND FLOOR TILES, AS WELL AS LEAD PAINT. 

2. IT IS THE CONTRACTOR'S RESPONSIBILITY TO REVIEW THE OWNER'S DESIGNATED SUBSTANCES 
REPORT PRIOR TO COMMENCING ANY WORK AND TAKE ALL NECESSARY PRECAUTIONS TO MINIMIZE 

DISRUPTION OF DESIGNATED SUBSTANCES AND TO PROTECT THE CONTRACTOR, THE BUILDING'S 
TENANTS, AND THE PUBLIC AT LARGE.

3. ALL WASTE ASSOCIATED WITH DESIGNATED SUBSTANCES SHALL BE DISPOSED OF IN A RESPONSIBLE 
MANNER AT A FACILITY ACCREDITED TO RECEIVE IT. THE CONTRACTOR SHALL IDENTIFY THE FACILITY 
TO THE ENGINEER PRIOR TO THE COMMENCEMENT OF ANY WORK. THE CONTRACTOR SHALL SUBMIT 
FORMAL DOCUMENTATION OF ITS DISPOSAL IN THE O&M MANUAL AT THE END OF THE PROJECT.

4. ALL PRECAUTIONS TO BE TAKEN SHALL BE IDENTIFIED AND APPROVED BY THE OWNER A MINIMUM OF (1) 
WEEK PRIOR TO COMMENCEMENT OF ANY WORK ON SITE. 

SEISMIC RESTRAINT:

1. PROVIDE COMPLETE SEISMIC RESTRAINT SYSTEM FOR ALL MECHANICAL SYSTEMS AS PER 
ONTARIO BUILDING CODE LATEST EDITION & NFPA 13.

2. SEISMIC RESTRAINT DESIGN AND SUPERVISION SHALL BE CONDUCTED AND STAMPED BY 
A PROFESSIONAL ENGINEER’S REVIEW PRIOR TO SUBSTANTIAL COMPLETION.

3. THE FINAL CERTIFICATION LETTER SHALL BE FORMATTED TO IDENTIFY THE FOLLOWING 
     WITHIN THE BODY OF THE LETTER:
        .1 THE DATE OF THE FINAL INSPECTION.
        .2 A STATEMENT THAT LISTS ALL CONTRACT DOCUMENTS WHICH WERE REVIEWED 
             INCLUDING BUT NOT LIMITED TO THE MECHANICAL DRAWINGS, PROJECT CHANGE 
             ORDERS, SITE INSTRUCTIONS, ETC.
        .3 A STATEMENT WHICH CLEARLY IDENTIFIES ANY EXCLUSIONS OF SCOPE OF SERVICE, AND;
        .4 A STATEMENT THAT CERTIFIES THE COMPLETE MECHANICAL SEISMIC INSTALLATION 
             MEETS THE LATEST VERSION OF OBC & APPLICABLE CODES AND STANDARDS.

UTILITIES: 

1. INSTALLATION OF PIPEWORK: 
.1 CLEARANCES: 

.1 PROVIDE CLEARANCES AROUND SYSTEMS, EQUIPMENT AND COMPONENTS FOR 
OBSERVATION OF OPERATION, INSPECTION, SERVICING, MAINTENANCE AND AS 
RECOMMENDED BY MANUFACTURER. 

.2 DRAINAGE: 
.1 INSTALL DRAIN VALVE AT LOW POINTS IN PIPING SYSTEMS AND AT THE BASE OF ALL RISERS. 

.2 DRAIN VALVE: NPS 3/4 FULL PORT BALL VALVES UNLESS INDICATED OTHERWISE, WITH HOSE 
MALE THREAD, CAP AND DRAIN. 

.3 AUTOMATIC AIR VENTS:  
.1 INSTALL AUTOMATIC AIR VENTS AT HIGH POINTS OF PIPING SYSTEMS C/W FULL PORT BALL 

VALVES. AIR VENTS MUST HAVE A MINIMUM CONNECTION OF 13 MM (1/2"). 
.4 PIPE WORK INSTALLATION: 

.1 SCREWED FITTINGS TO BE JOINTED WITH POLYTETRAFLUOROETHYLENE (PTFE) THREAD 
SEAL TAPE. 

.2 PROTECT OPENINGS AGAINST ENTRY OF FOREIGN MATERIAL. 

.3 ASSEMBLE PIPING USING FITTINGS MANUFACTURED TO ANSI STANDARDS. 

.4 EXCEPT WHERE INDICATED OTHERWISE, SLOPE PIPING IN DIRECTION OF FLOW FOR POSITIVE 
DRAINAGE AND VENTING. 

.5 EXCEPT WHERE INDICATED, INSTALL SO AS TO PERMIT SEPARATE THERMAL INSULATION OF 
EACH PIPE. 

.6 GROUP PIPING WHEREVER POSSIBLE AND AS INDICATED. 

.7 USE ECCENTRIC REDUCERS AT PIPE SIZE CHANGES TO ENSURE POSITIVE DRAINAGE AND 
VENTING. 

.8 PROVIDE DIELECTRIC COUPLINGS WHERE DISSIMILAR METALS ARE JOINED. 
.5 SLEEVES: 

.1 INSTALL WHERE PIPES PASS THROUGH CONCRETE STRUCTURES AND FIRE RATED ASSEMBLIES. 

.2 MATERIAL: SCHEDULE 40 BLACK STEEL PIPE 

.3 PROVIDE SPACE FOR FIRE STOPPING. MAINTAIN FIRE RATING INTEGRITY. ENSURE NO CONTACT 
BETWEEN COPPER PIPE OR TUBE AND SLEEVE. 

.6 FIRE STOPPING: 
.1 SEAL ALL PENETRATIONS OF COPPER/STEEL PIPING THROUGH FIRE SEPARATIONS (I.E. 

WALL/SLAB) WITH ULC LISTED FIRE STOP CAULKING. 
.2 SEAL ALL PENETRATIONS OF NON-METALLIC PIPING THROUGH FIRE SEPARATIONS (I.E. WALL/SLAB) 

WITH ULC LISTED FIRE STOP COLLARS. 
.3 ALL FIRE STOPPING SHALL BE INSTALLED IN ACCORDANCE WITH ULC LISTING. 

2.     HYDRONIC PIPING: 
.1 STEEL PIPE: TO ASTM A53/A53M, GRADE B, AS FOLLOWS: 

.1 NPS 2½ TO 8, SCHEDULE 40. 
.2 COPPER PIPING: 

.1 TYPE L HARD DRAWN COPPER TUBING: TO ASTM B 88M. 
.3 BURIED  PIPING:

.1  PROVIDE PRE-INSULATED PLASTIC PIPING:
.1 PIPING TO BE CROSS LINKED PEX-a WITH CLOSED FOAM INSULATION WITH HDPE JACKET.
.2 IF PLASTIC PIPE IS TO BE USED, UPSIZE PIPE DIAMETER 25mm (1"). 
.3 PIPE TO BE FUSED OR THERMALLY WELDED TOGETHER TO BE ONE CONTINUOUS PIECE. 

.2 PROVIDE PRE-INSULATED STEEL PIPING:
.1 PIPING TO BE PRE-INSULATED GALVANIZED OR MILD STEEL WITH POLYURETHANE FOAM 

WITH PVC OR HDPE CASING. 
.2 PIPE TO BE WELDED TOGETHER.

.3 ACCEPTABLE MATERIAL: UPONOR, THERMAL PIPE SYSTEMS, ROVANCO
.4 PIPE JOINTS: 

.1 NPS 2 AND UNDER:  
.1 CAST BRONZE THREADED FITTINGS: TO ANSI/ASME B16.15. 

.2 WROUGHT COPPER AND COPPER ALLOY SOLDER JOINTS PRESSURE FITTINGS: 
TO ANSI/ASME B16.22. 

.3 CAST COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS: TO ANSI B16.18. 
.5 DI-ELECTRIC COUPLINGS: 

.1 PROVIDE WHEREVER PIPES OF DISSIMILAR METALS ARE JOINTED. 

.2 FOR PIPE SIZES 2 NPS AND UNDER, PROVIDE DI-ELECTRIC UNIONS OR COUPLINGS. 
.6 JOINTS:

.1 SOLDER, TIN-ANTIMONY, 95:5: TO ASTM B32.  
.2 SILVER SOLDER CUP: TO AWS A5.8. 
.3 BRAZING: AS INDICATED. 

.2 NPS 2-1/2 AND OVER: 
.1 HEATING AND GLYCOL SYSTEMS NPS 2½ AND OVER: WELDED OR FLANGED. GROOVED 

JOINTS ARE NOT ACCEPTED. 
.2 WELDING FITTINGS AND FLANGES TO CSA W47.1 AND CSA W47.1. 
.3 FLANGES: RAISED FACE FOR VALVE, FLAT FACE FOR PUMPS, WELD NECK. 
.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. 
.7 FITTINGS: 

.1 SCREWED FITTINGS: MALLEABLE IRON, TO 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 A47/A47M AND ANSI/ASME B16.3. 

3.     PIPE TESTING AND CLEANING: 
.1 PRESSURE TESTING

.1 FILL SYSTEM WITH WATER. ENSURE ALL AIR IS REMOVED FROM SYSTEM. BOOST PRESSURE TO 
TEST PRESSURE USING WATER ONLY. PRESSURIZATION WITH AIR OR NITROGEN IS NOT 
ALLOWED. TEST TO 1.5 TIMES NORMAL OPERATING PRESSURE TO A MAXIMUM OF THE PIPING 
SYSTEMS WORKING PRESSURE INCLUDING DEVICES (I.E. VALVES, FITTINGS, ACCESSORIES). 

.2 MINIMUM TEST PRESSURE TO BE: .1 862 KPA (125 PSI) FOR COPPER/STEEL PIPING SYSTEMS. 

.3 MAINTAIN SPECIFIED TEST PRESSURE WITHOUT LOSS FOR FOUR (4) HOURS MINIMUM. 
TEMPERATURE OF SYSTEM TO REMAIN CONSTANT DURING ENTIRE DURATION OF TEST. 

.4 BEAR COSTS FOR REPAIRS OR REPLACEMENT, RETESTING, AND MAKING GOOD. ENGINEER TO 
DETERMINE WHETHER REPAIR OR REPLACEMENT IS APPROPRIATE.  

.5 INSULATE OR CONCEAL WORK ONLY AFTER REVIEW AND APPROVAL OF TEST RESULTS BY 
ENGINEER. 

.2 FLUSHING AND CLEANING: 
.1 CLOSED WATER SYSTEM:

.1 RINSING WITH CITY WATER: 
.1 THE SYSTEM MUST BE RINSED THOROUGHLY WITH CITY WATER TO REMOVE FRAGMENTS, 

FILINGS, WELDING DEBRIS, SUSPENDED MATTER, ETC. MESH FILTERS MUST BE REMOVED 
AND CLEANED AS THE WORK PROGRESSES. ENSURE THAT THE FLOW RATE OF THE 
CIRCULATION PUMP IS SUFFICIENT TO REMOVE UNWANTED MATTER (RECOMMENDED 

                 SPEED:5 TO 7 FEET PER SECOND). 
.2 INJECTION OF CSW 600 CLEANER:

.1 AFTER ENSURING THAT THE LARGER ITEMS HAVE BEEN REMOVED DURING THE PREVIOUS 
STAGE, FILL THE SYSTEM WITH FRESH WATER AND ADD 20 POUNDS OF CSW 600 FOR 
EACH 1,000 GALLONS OF WATER. ALLOW THE WATER TO CIRCULATE FOR LONG ENOUGH 
TO PERMIT THE CLEANING SOLUTION TO CIRCULATE AT LEAST ONCE THROUGH THE 
SYSTEM AND REMOVE A WATER SAMPLE FOR ANALYSIS. NITRITE LEVELS SHOULD BE 
GREATER THAN 200 PPM; IF NOT, ADD SUFFICIENT CSW 600 TO REACH THIS LEVEL.
.1 ALLOW CIRCULATING FOR AT LEAST 24 HOURS. 

.2 DRAINING AND RINSING: 
.1 DRAIN THE SYSTEM COMPLETELY AND RINSE IT THOROUGHLY UNTIL THE WATER RUNS 

CLEAN AND FREE OF FOAM. CAREFULLY ENSURE THAT ALL LOW POINTS HAVE BEEN 
PROPERLY CLEANED AND RINSED. THE RESULTS OF THE DETECTION TEST FOR TRACES OF 
OIL MUST BE NEGATIVE; IF NOT, REPEAT THE ABOVE PROCEDURE. 

.3 FIRST HALF-DOSE PASSIVATION: 
.1 REFILL THE SYSTEM WITH FRESH WATER AND ADD 25 POUNDS OF MOLYFILM 315 FOR EACH 

1,000 GALLONS OF WATER. 
.2 TAKE A WATER SAMPLE FOR ANALYSIS AFTER THE WATER HAS CIRCULATED ONCE THROUGH 

THE SYSTEM AND ANALYZE THE LEVEL OF MOLYBDATE. THIS MUST BE APPROXIMATELY 
60 PPM; IF NOT ADD SUFFICIENT MOLYFILM 315 UNTIL THIS LEVEL IS REACHED.

.3 ALLOW TO CIRCULATE FOR 6 HOURS. 

.4 THE LEVEL OF IRON MUST BE BELOW 2 PPM; IF NOT, REPEAT THIS STAGE. 
.4 SECONDARY  DRAINING AND RINSING: 

.1 DRAIN THE SYSTEM AND RINSE IT THOROUGHLY UNTIL THE WATER RUNS CLEAN. INFORM 
YOUR WATER TREATMENT REPRESENTATIVE TO CERTIFY THAT THE SYSTEM IS CLEAN.

.5 SECOND FULL-DOSE PASSIVATION: 
.1 REFILL THE SYSTEM WITH FRESH WATER AND ADD 25 POUNDS OF MOLYFILM 315 FOR EACH 

1,000 GALLONS OF WATER. 
.2 ALLOW TO CIRCULATE FOR AT LEAST 24 HOURS BEFORE STOPPING THE PUMPS. 

.3 IMPORTANT DIRECTIVES: 
.1 YOU MUST INFORM YOUR WATER TREATMENT REPRESENTATIVE AT LEAST ONE WEEK BEFORE 

YOU START THE CLEANING PROCESS AND PROVIDE THIS REPRESENTATIVE WITH ALL 
INFORMATION CONCERNING THE SYSTEMS TO BE CLEANED: SYSTEM VOLUME, TRACES OF 
METALS, FLOW RATE OF CIRCULATION PUMPS. 

.2 COMPLETE THE CLEANING PROCEDURE TOGETHER WITH YOUR WATER TREATMENT 
REPRESENTATIVE, WHO WILL ASSIST YOU TO CARRY OUT THE PROCESS. THEY WILL APPROVE 
EACH STAGE AS THE OPERATION PROGRESSES. 

.3 IF ALL STAGES ARE COMPLETED IN ACCORDANCE WITH THE PROCEDURE ABOVE, AND IF THE 
FINAL RESULTS ARE SATISFACTORY, A CERTIFICATE WILL BE ISSUED TO YOU STATING THAT 

THE PROCEDURE HAS BEEN APPLIED PROPERLY AND THAT THE CLEANING COMPLIED WITH THE 
APPLICABLE RULES. 

.4 CLEANING AND FLUSHING OF NEW PIPING SYSTEMS SHALL BE PERFORMED AFTER PRESSURE 
TESTING AND PRIOR TO CONNECTION TO EXISTING SYSTEM. 

.5 CONTRACTOR SHALL CAPTURE ALL LIQUID AND DISCARD THROUGH A CERTIFIED CONTRACTOR 
  (DRAIN-ALL, SAFE TY KLEEN, ETC.).  CONTRACTOR TO PROVIDE PROOF OF DISPOSAL IN AS PART 

OF O&M MANUAL

8. CONDENSATE PIPING: 
.1 PIPING DESIGNED TO ENSURE COMPLETE REMOVAL OF ALL WATER. DRAIN CONNECTIONS SHALL BE 

IN ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS AND DRAIN INTO NEARBY HUB DRAIN 
STAYING TIGHT TO THE SLAB. 

.2 COPPER TUBE, HARD DRAWN, TYPE "L". 

.3 WROUGHT COPPER FITTINGS. 

.4 LEAD FREE SOLDER, BRAZE OR SILVER SOLDER (SILFOS 5, 5% SILVER) 

.5 SCHEDULE 40 PVC PIPING & FITTINGS.

9. THERMAL INSULATION FOR PIPING:  
.1 GENERAL: 

.1 ALL COMPONENTS OF INSULATION SYSTEM TO HAVE MAXIMUM FLAME SPREAD RATING OF 25 AND 
MAXIMUM SMOKE DEVELOPED RATING OF 50 IN ACCORDANCE WITH CAN4-S102.  

.2 TIAC CODE A-3 RIGID MOULDED MINERAL FIBRE WITH FACTORY APPLIED VAPOUR RETARDER JACKET.
.1 APPLICATION: FOR PIPING, VALVES AND FITTINGS ON:

.1 CHILLED WATER PIPING SYSTEMS.

.2 DOMESTIC COLD WATER SYSTEMS.

.3 HEATING WATER PIPING SYSTEMS.
.2 MATERIAL:

.1 MINERAL FIBRE: TO CAN/ULC-S702 & ASTM C547.

.2 JACKET: TO CGSB 51-GP-52
.3 MAXIMUM "K" FACTOR: TO CAN/ULC-S702 & ASTM C547.
.4 THICKINESS: 25mm

.3 FASTENINGS: 
.1 FOR INSULATION SYSTEMS TIAC CODE A-1:  

.1 TAPE: SELF-ADHESIVE, ALUMINUM, REINFORCED, 50MM WIDE MINIMUM. 

.2 CONTACT ADHESIVE: QUICK SETTING. 

.3 CANVAS ADHESIVE: WASHABLE. 

.4 TIE WIRE: 1.5MM DIAMETER STAINLESS STEEL. 

.5 BANDS: STAINLESS STEEL, 19MM WIDE, 0.5MM THICK. 

.6 THERMAL INSULATING AND FINISHING CEMENT: TO CAN/CGSB-51.12-95. 

.7 VAPOUR RETARDER LAP ADHESIVE: WATER BASED, FIRE RETARDANT TYPE, COMPATIBLE 
WITH INSULATION. 

.8 INDOOR VAPOUR RETARDER FINISH: VINYL EMULSION TYPE ACRYLIC, COMPATIBLE WITH 
INSULATION. 

.2 FOR INSULATION SYSTEMS TIAC CODE: A-3.
.1 SECUREMENTS: TAPE AT 300 MM OC. 
.2 SEALS: VR LAP SEAL ADHESIVE, VR LAGGING ADHESIVE. 
.3 INSTALLATION: TIAC CODE: 1501-C. 

.3 JACKETS: 
.1 ALUMINUM: 

.1 TO ASTM B209. 

.2 THICKNESS: 0.50 MM SHEET. 

.3 FINISH: EMBOSSED. 

.4 JOINING: LONGITUDINAL AND CIRCUMFERENTIAL SLIP JOINTS WITH 50 MM LAPS. 

.5 FITTINGS: 0.5 MM THICK DIE-SHAPED FITTING COVERS WITH FACTORY-ATTACHED 
PROTECTIVE LINER. 

.6 METAL JACKET BANDING AND MECHANICAL SEALS: STAINLESS STEEL, 19 MM WIDE, 0.5 MM 
THICK AT 300 MM SPACING. 

.2 PVC: 
.1 ONTARIO BUILDING CODE COMPLIANT FOR 25/50 FLAME SPREAD AND SMOKE DEVELOPED. 
.2 MINIMUM THICKNESS 0.015 MIL. 
.3 COLOUR WHITE UNLESS OTHERWISE SPECIFIED. 
.4 NON YELLOWING UV STABILIZED. 
.5 MINIMUM SERVICE TEMPERATURES: -20°C.
.6 MAXIMUM SERVICE TEMPERATURE: 65°C.
.7 MOISTURE VAPOUR TRANSMISSION: 0.02 PERM. 
.8 FASTENINGS: 

.1 USE SOLVENT WELD ADHESIVE COMPATIBLE WITH INSULATION TO SEAL LAPS AND JOINTS. 

.2 TACKS. 

.3 PRESSURE SENSITIVE VINYL TAPE OF MATCHING COLOUR. 
.3 APPLICATION: 

.1 EXPOSED PIPING & FITTINGS IN MECHANICAL ROOMS: PVC. 

.2 CONCEALED, INDOORS: PVC ON VALVES AND FITTINGS ONLY. NO FURTHER FINISH. 

.3 FINISH ATTACHMENTS: STAINLESS STEEL BANDS AT 150 MM O.C. SEALS: WING OR CLOSED. 

.4 INSTALLATION: TO TIAC CODE CRF/1 THROUGH CRF/5. 

10.VALVES: 
.1 BALL VALVES: 

.1 BODY AND CAP: CAST HIGH TENSILE BRONZE TO ASTM B62 OR BRASS TO ASTM B16/B16M C36000. 

.2 STEM: TAMPERPROOF BALL DRIVE. 

.3 STEM PACKING NUT: EXTERNAL TO BODY. 

.4 BALL AND SEAT: REPLACEABLE CHROME PLATED BRASS SOLID FULL PORT BALL AND TEFLON 
SEATS. 

.5 STEM SEAL: TFE WITH EXTERNAL PACKING NUT. 

.6 OPERATOR: REMOVABLE LEVER HANDLE. 

.7 ACCEPTABLE MATERIAL: CRANE, JENKINS, TOYO, VICTAULIC, KITZ. 
.2 CIRCUIT BALANCING VALVES: 

.1 GENERAL: 
.1 Y STYLE GLOBE VALVE, DESIGNED TO PROVIDE PRECISE FLOW MEASUREMENT AND CONTROL, 

WITH VALVED PORTS FOR CONNECTION TO DIFFERENTIAL PRESSURE METER. 
.2 ACCURACY: 

.1 READOUT TO BE WITHIN PLUS OR MINUS 2% OF ACTUAL FLOW AT DESIGN FLOW RATE. 
.3 PRESSURE DIE-CAST DEZINCIFICATION RESISTANT COPPER ALLOY CONSTRUCTION, TEFLON DISC,

SCREW-IN BONNET. 
.1 FLOW CONTROL: AT LEAST FOUR 4 FULL TURNS OF HANDWHEEL WITH DIGITAL HANDWHEEL 

AND TAMPERPROOF CONCEALED MECHANICAL MEMORY. 
.4 INSULATION: 

.1 USE PREFABRICATED SHIPPING PACKAGING OF 5.4 R POLYURETHANE AS INSULATION. 
.5 DRAIN CONNECTION: 

.1 NPS 3/4 VALVED AND CAPPED, SUITABLE FOR HOSE SOCKET. 

.2 INCORPORATED INTO VALVE BODY OR PROVIDED AS SEPARATE ITEM. 
.6 ACCEPTABLE MATERIAL: ARMSTRONG CBV, OR BELL & GOSSETT, TOUR & ANDERSON. 

.3 CHECK VALVES: 
.1 NPS 2 AND UNDER, BRONZE SWING TYPE, BRONZE DISC: 

.1 STANDARD SPECIFICATION: MSS SP-80. 

.2 CONNECTIONS: WITH HEX. SHOULDERS. 

.3 BODY: Y-PATTERN WITH INTEGRAL SEAT AT 45°, SCREW-IN CAP WITH HEX HEAD. 

.4 DISC AND SEAT: RENEWABLE ROTATING DISC, TWO-PIECE HINGE DISC CONSTRUCTION; SEAT: 
REGRINDABLE. 

.2 NPS 2½ AND OVER, CAST IRON: 
.1 BODY AND BOLTED COVER: WITH TAPPED AND PLUGGED OPENING ON EACH SIDE FOR 

HINGE PIN. 
.1 UP TO NPS 16: CAST IRON TO ASTM A126 CLASS B. 
.2 NPS 18 AND OVER: CAST IRON TO ASTM A126 CLASS C. 

.2 DISC: ROTATING FOR EXTENDED LIFE. 
.1 UP TO NPS 6: BRONZE TO ASTM B62. 
.2 NPS 8 AND OVER: BRONZE-FACED CAST IRON. 
.3 SEAT RINGS: RENEWABLE BRONZE TO ASTM B62 SCREWED INTO BODY. 
.4 HINGE PIN, BUSHINGS: RENEWABLE BRONZE TO ASTM B62. 

.3 ACCEPTABLE MATERIAL: CRANE, JENKINS, TOYO, VICTAULIC, KITZ. 
.4 SUCTION GUIDES:

.1 CAST IRON BODY WITH 125 PSIG FLANGES.
.1 90° ELBOW FLANGED OR REDUCING
.2  IN-LINE STRAINER
.3 GUIDE VANES

.5 ZONE VALVES:
.1 MODULATING 2-WAY 0-10v DC ZONE VALVES, SIZED PER FLOW AS NOTED ON FAN COIL SCHEDULE. 
.2 VALVE TO BE NPT CONNECTION TYPE. 
.3 ACCEPTABLE MATERIAL: HONEYWELL, BELLIMO, CALEFFI 

11. VERTICAL IN-LINE PUMPS:
.1 DESCRIPTION

.1 SINGLE STAGE, CENTRIFUGAL CLOSE COUPLED OR SPACER COUPLED, IN-LINE DESIGNED FOR 
VERTICAL OPERATION. 

.2 SEALS: SPRING LOADED CARBON TOTATING WASHER COMPLETE WITH RUBBER BELLOW HELD 
AGAINST A STATIONARY FLOATING SEAT AND RING.

.3 ONBOARD SENSORLESS DRIVE OR EQUIVALENT PACKAGED VFD SHIPPED LOOSE WITH PUMP. 
.2 MATERIALS

.1 CASING: CAST IRON ASTM A48, E-COATED
.1 CASING TO BE DESIGNED FOR MINIMUM OF 150% MAXIMUM WORKING PRESSURE.

.2 IMPELLER: TO ASTM B584, BRONZE, FULLY ENCLOSED AND DYNAMICALLY BALANCED TO ANSI G6.3 
AND FITTED TO SHAFT WITH KEY. 

.3 PUMP SHAFTS: THE SHAFT SHALL BE FITTED WITH A STAINLESS STEEL SHAFT SLEEVE AND BE 
SUPPORTED BY TWO HEAVY DUTY BALL BEARINGS. 

.4 FLANGES: ANSI-125.

.5 MECHANICAL SEAL: NON-POTABLE FLUID, TYPE 2A, INSIDE SINGLE SPRING BALANCED AND RATED 
TO 230°F MAXIMUM. SEAL SHALL BE LONG-LIFE, PRODUCT LUBRICATED, DRIP-TIGHT MECHANICAL 
SEAL, WITH O-RING SEAT RETAINER, DESIGNED FOR THE SPECIFIED MAXIMUM TEMPERATURE AND 
PRESSURE

.1 ROTATING FACE: RESIN BONDED CARBON.

.2 STATIONARY FACE: SINTERED SILICON CARBIDE.

.3 SECONDARY SEAL ELASTOMER: EPDM.

.4 SPRING: STAINLESS STEEL.

.5 ROTATING HARDWARE: STAINLESS STEEL.
.3 MOTOR

.1 NEMA PREMIUM® MOTOR: TO ANSI/NEMA MG 1
.1 ENCLOSURE: ODP.
.2 EFFICIENCY: NEMA PREMIUM 12.12.

.4 ACCESSORIES
.1 PIPE FLANGES: TO ANSI/ASME B16.5, CLASS 150.
.2 TRIPLE DUTY VALVE: DUCTILE IRON VALVE BODY, TIGHT SHUT-OFF, SPRING -CLOSURE TYPE 

SILENT NON-SLAM CHECK VALVE WITH EFFECTIVE THROTTLING DESIGN CAPABILITY.
.1 VALVE STEM: STAINLESS STEEL WITH FLAT SURFACES FOR ADJUSTMENT WITH OPEN-END 

WRENCH.
.3 PRESSURE GAUGES: 4-1/2 INCH DIAMETER SIZED TO MEET SYSTEM PRESSURE REQUIREMENTS

.5 INSTALLATION:
.1 WELD PIPE FLANGES TO PIPING SYSTEM FOR INSTALLATION OF PUMP.

.1 ENSURE SUCTION AND DISCHARGE PIPE FLANGES ARE ALIGNED AND SQUARE TO PIPE.
.2 INSTALL PUMPS LEVEL IN ACCORDANCE WITH PUMP MANUFACTURER'S WRITTEN 

RECOMMENDATIONS.
.3 ENSURE THAT PUMP IS PIPE-MOUNTED AND FREE TO FLOAT WITH ANY MOVEMENT, EXPANSION 

AND CONTRACTION OF PIPING SYSTEM.
.1 SUPPORT PUMP USING FLOOR MOUNTED SADDLE AS REQUIRED.
.2 FOR VERTICAL IN-LINE PUMPS SUPPORTED FROM STRUCTURE, ENSURE NO PIPE STRAIN IS 

IMPOSED ON PUMP FLANGES.
.4 INSTALL TIPPLE DUTY VALVE AFTER RECOMMENDED LENGTH OF SPOOL PIECE ON DISCHARGE 

CONNECTION FROM PUMP.
.5 INSTALL SUCTION GUIDES ON PUMP SUCTION CONNECTION. 
.6 INSTALL PRESSURE GAUGES ON SUCTION AND DISCHARGE PUMP CONNECTIONS.
.7 ALIGN PIPE FLANGES WITH PUMP FLANGES AND BOLT TOGETHER IN ACCORDANCE WITH PUMP 

MANUFACTURER'S WRITTEN
.8 CONNECT PUMPS AND INTEGRATED ONBOARD VARIABLE SPEED CONTROL SYSTEM TO 

ELECTRICAL DISTRIBUTION SYSTEM TO IEE REGULATIONS AND WITH
.9 INCLUDE WIRING TO MOST REMOTE SENSOR IN SYSTEM WHERE APPLICABLE.
.10 DO NOT RUN PUMPS DRY TO CHECK ROTATION.

.6 ONBOARD VARIABLE SPEED DRIVE:
.1 ACCEPTABLE MATERIAL: ARMSTRONG OR APPROVED ALTERNATE.

.

12.HYDRONIC SPECIALTIES: 
.1 AUTOMATIC AIR VENT: 

.1 CAST IRON BODY AND NPS 3/4 CONNECTION AND RATED AT 1034 KPA WORKING PRESSURE. 

.2 FLOAT: SOLID MATERIAL SUITABLE FOR 115°C WORKING TEMPERATURE. 

.3 INSTALL AUTOMATIC AIR VENTS AT HIGH POINTS OF PIPING SYSTEMS. 

.4 INSTALL FULL PORT BALL AT EACH AUTOMATIC AIR VENT. 

.5 AIR VENTS MUST HAVE MINIMUM CONNECTION OF 13 MM (½") 

.6 ACCEPTABLE MATERIALS: SPIRAX/SARCO. 
.2 PIPELINE STRAINER: 

.1 NPS 1/2 TO 2: BRONZE BODY TO ASTM B62, CLASS 250 SCREWED CONNECTIONS. 

.2 NPS 2-1/2 TO 12: CAST STEEL BODY TO ASTM A278M, CLASS 250, FLANGED CONNECTIONS. 

.3 BLOWDOWN CONNECTION: NPS 1. 

.4 SCREEN: STAINLESS STEEL [BRASS] WITH PERFORATIONS [BRASS] WITH PERFORATIONS BRASS] 
WITH PERFORATIONS ] WITH PERFORATIONS  WITH PERFORATIONS BETWEEN 5 MM AND 6 MM. 

.5 WORKING PRESSURE: 1034 KPA (150 PSI). 

.6 PROVIDE CONTACT FOR OUTPUT TO BAS FOR SYSTEM ALARM. 

.7 ACCEPTABLE MATERIAL: CRANE, WATTS, VICTAULIC, KITZ, JENKINS, TOYO, CONBRACO. 
.3 PROPYLENE GLYCOL: 

.1 PROVIDE PRE-MIXED PROPYLENE GLYCOL IN 30% CONCENTRATION BY WEIGHT FOR GLYCOL 
HEATING SYSTEM. ACCEPTABLE MATERIAL: DOWFROST OR EQUAL. 

.4 EXPANSION TANK 
.1 VERTICAL STEEL PRESSURIZED REMOVABLE BLADDER AND/OR DIAPHRAGM TYPE EXPANSION 

TANK AS PER SCHEDULE. 
.2 BLADDER IN EPDM SUITABLE FOR 115°C (240°F) OPERATING TEMPERATURE (WATER AND 

GLYCOL). 
.3 DIAPHRAGM SEALED IN EPDM SUITABLE FOR 115°C OPERATING TEMPERATURE. 
.4 WORKING PRESSURE: 862 KPA (125 PSI) WITH ASME STAMP AND CERTIFICATION INCLUDING 

CANADIAN REGISTRATION NUMBER (CRN). 
.5 AIR PRECHARGED TO INITIAL FILL PRESSURE OF SYSTEM AS PER SCHEDULE. 
.6 BASE MOUNT FOR VERTICAL INSTALLATION. 
.7 SUPPORTS: PROVIDE SUPPORTS WITH HOLD DOWN BOLTS AND INSTALLATION TEMPLATES 

INCORPORATING SEISMIC RESTRAINT SYSTEMS. 
.8 CAPACITY: AS PER SCHEDULE. 
.9 ACCEPTABLE MATERIALS: AMTROL, EXPANFLEX, BELL & GOSSETT. 

.5 IN-LINE AIR & DIRT SEPARATOR 
.1 FULL FLOW AIR ELIMINATOR FOR REMOVAL OF AIR AND MICROBUBBLES AND SEPARATES DIRT 

SIMULTANEOUSLY, C/W MANUAL BLEED VALVE. MILD STEEL CONSTRUCTION, WITH CENTRE LINE 
INLET AND OUTLET PORTS, COPPER WIRE WOVEN MESH & COPPER TUBES INSIDE HOUSING, 
INTEGRATED OR SEPARATE VENTING MECHANISM ON TOP, SIDE VALVE FOR FLOATING LIQUIDS 
AND DEBRIS, AND BOTTOM FLANGE C/W THREADED BLOW-DOWN. MAXIMUM WORKING 
PRESSURE 860 KPA (125 PSI), MAXIMUM WORKING TEMPERATURE 175°C (350°F), MAXIMUM 
PRESSURE DROP 3 KPA (1 FT.) OF WATER. PROVIDE PIPE REDUCERS AS REQUIRED. 

.2 ACCEPTABLE MATERIAL: 
.1 SPIROTHERM SPIROVENT DRAIN, BELL & GOSSETT SRS SERIES. 

.6 GLYCOL MAKE-UP PACKAGE 
.1 THE CONTRACTOR SHALL SUPPLY AND INSTALL, AS PACKAGE (GMU) SPECIFICATIONS, A 

PREFABRICATED, AUTOMATIC AND AUTONOMOUS MAKE-UP PACKAGE FOR THE GLYCOL SYSTEM. 
.2 THE PACKAGE SHALL BE WALL MOUNTED TO OPERATE ON A STANDARD 120 V, 15 AMP, 60 HZ       

ELECTRICAL CIRCUIT, AND TO MAINTAIN A FILL PRESSURE IN THE GLYCOL SYSTEMS AS 
INDICATED. 

.3 IT SHALL FEATURE A CUT-OFF AND ALARM ARRANGEMENT WHICH WILL STOP THE PUMP IN CASE 
OF EXCESSIVE PRESSURE, OR A LOW SOLUTION LEVEL, AND ACTIVATE DRY CONTACT ALARM 

.4 A TRANSLUCENT 25L (6 USGAL) POLYETHYLENE SOLUTION CONTAINER, COMPLETE WITH LID, 
SHALL BE MOUNTED ON THE PUMPING ASSEMBLY AND SHALL INCLUDE A STRAINER AND A SHUT 
OFF VALVE. BUILT-IN GLYCOL SOLUTION RECOVERY LINE SHALL BE PIPED IN FROM THE SYSTEM 

      RELIEF VALVE OUTLET TO THE SOLUTION CONTAINER, THROUGH ITS LID IN SUCH A WAY THAT 
THE LID CAN BE REMOVED FOR FILLING AND MIXING. 

.5 THE ASSEMBLY SHALL BE MOUNTED IN A STURDY STEEL WALL BRACKET. IT SHALL INCLUDE A 
0.04 L/S (0.7 USGPM) AT FREE FLOW PUMP, 120 V TO 24 VDC 50W AC MOTOR, A MAGNETIC 
STARTER, A PRESSURE TANK WITH A PRESSURE CONTROL, A PRIMING VALVE, A PRV, A SHUT-OFF 
VALVE AND A PRESSURE GAUGE. IT SHALL BE CONNECTED TO THE SYSTEM WITH A 6 MM (¼") NPT 
CONNECTION. NOTE: THE ABOVE EQUIPMENT DOES NOT REPLACE THE ABOVE EQUIPMENT 
DOES NOT REPLACE THE EXPANSION TANK, NOR THE RELIEF VALVE OF A CLOSED SYSTEM. 

.6 ACCEPTABLE MATERIAL: AXIOM MF 200 WITH SMW003 WALL BRACKET & RIA10-1 LOW LEVEL 
           ALARM PANEL & REMOTE CONTACTS. 

.7 DIRECT READING THERMOMETERS 
.1 INDUSTRIAL, VARIABLE ANGLE TYPE, LIQUID FILLED, 125 MM SCALE LENGTH: TO CAN/CGSB-14.4. 

.1 ACCEPTABLE MATERIALS: ASHCROFT, TAYLOR, WINTERS, WEISS, H.O. TRERICE. 
.2 LOW LIGHT COMPATIBLE SOLAR POWERED DISPLAY, 90 MM (3.5") STEM, DURABLE NEMA-5 ABS 

CASE, 32 MM (1- ") UNF SWIVEL 14") UNF SWIVEL NUT, 19 MM ( ") NPT WITH BRASS THERMOWELL, 6 
SEC. READ 34") NPT WITH BRASS THERMOWELL, 6 SEC. READ INTERVAL, -45°C (-50°F) TO 160°C 
(320°F) RANGE, ACCURATETO 0.1 DEGREE, SWITCHABLE METRIC/IMPERIAL SCALE, VARI-ANGLE     
CONNECTION, +/- 1% ACCURACY, 4-20 MA OUTPUT, 90 MM (3.5") STEM, ONE (1) YEAR WARRANTY. 
.1 ACCEPTABLE MATERIAL: WINTERS MODEL TSD, THERICE MODEL SOLAR THERM, PRECISION. 

.8 THERMOMETER WELLS 
.1 FOR COPPER PIPE USE COPPER OR BRONZE. FOR STEEL PIPE, USE BRASS. 

.9 PRESSURE GAUGES 
.1 LIQUID FILLED, 112 MM, DIAL TYPE: ASME B40.100, GRADE 2A, HAVING   OF 1% ACCURACY OVER 

ENTIRE RANGE, STEM 12 OF 1% ACCURACY OVER ENTIRE RANGE, STEM MOUNTING. 
.1 ACCEPTABLE MATERIALS: ASHCROFT, TAYLOR, WINTERS, WEISS, H.O. TRERICE. 

.2 PROVIDE BALL VALVE AND SNUBBER FOR PULSATING OPERATION (PUMPS). 

14.BASES, PIPE HANGERS AND SUPPORTS: 
.1 GENERAL: 

.1 BASES, HANGERS, SUPPORTS AND SWAY BRACES SHALL BE OF MANUFACTURED TYPE AND 
ASSEMBLED AS PER MANUFACTURER'S INSTRUCTIONS.  ENSURE THAT SUPPORTS, GUIDES AND 
ANCHORS DO NOT TRANSMIT EXCESSIVE QUANTITIES OF HEAT TO BUILDING STRUCTURE.  DESIGN 
HANGERS AND SUPPORTS TO OPERATE UNDER ALL OPERATING CONDITIONS. ALLOW FOR FREE 
EXPANSION AND CONTRACTION AND PREVENT THE TRANSMISSION OF EXCESSIVE STRESSES INTO 
PIPE WORK OR CONNECTED EQUIPMENT.  PROVIDE FOR VERTICAL ADJUSTMENT AFTER 
INSTALLATION. DESIGN SHALL BE IN ACCORDANCE WITH ANSI B31.1 AND MSS-SP58. 

.2 SUPPORT FROM TOP OR BOTTOM OF STRUCTURAL MEMBERS. WHERE STRUCTURAL BEARING 
DOES NOT EXIST OR INSERTS ARE NOT IN SUITABLE LOCATIONS, PROVIDE SUPPLEMENTARY 
STRUCTURAL STEEL MEMBERS. 

.3 SUPPORTS MADE FROM WIRE, WOOD, ROPE OR ANY OTHER VULNERABLE MAKE-SHIFT MATERIAL 
ARE NOT PERMITTED. 

.4 FOR UNINSULATED COPPER PIPE OR TUBING THE CLAMPS AND SUPPORTS SHALL HAVE AN 
ELECTROPLATED COPPER FINISH. 

.5 PROVIDE ADDITIONAL SUPPORTS AT CHANGES IN PIPE DIRECTION AND FOR CONCENTRATION OF 
LOADS DUE TO WEIGHT OF VALVES, STRAINERS, ETC. 

.6 PIPE HANGERS AND SUPPORTS SHALL BE PAINTED WITH ZINC RICH PAINT AFTER MANUFACTURE. 

.7 PROVIDE INSULATION PROTECTION SHIELDS AS REQUIRED. 
.2 BASE MOUNTED EQUIPMENT: 

.1 PROVIDE A 4" HIGH AND 8" LARGER ALL ROUND THAN EQUIPMENT CONCRETE HOUSE KEEPING PAD 
C/W CHAMFERED EDGES AND ANCHORED TO THE STRUCTURAL SLAB. 

.2 ALL EQUIPMENT TO BE SUPPORTED BY STRUCTURAL GRADE STEEL C/W NEOPRENE PAD 
VIBRATION ISOLATION AND ANCHORED TO THE BUILDING STRUCTURE. 

.3 BASE MOUNTED EQUIPMENT - INERTIA BASE:
.1 ISOLATION BASES SHALL BE CONSTRUCTED OF CONCRETE CAST INTO FABRICATED INERTIA BASE 

FRAMES, THE STEEL MEMBERS OF WHICH ARE DESIGNED AND SUPPLIED BY THE ISOLATOR 
MANUFACTURER. 

.2 CONTRACTOR SHALL PROVIDE THE CONCRETE, POURED INTO THE WELDED STEEL FRAME.

.3 STEEL FRAME SHALL INCORPORATE PRELOCATED EQUIPMENT ANCHOR BOLTS, 1/2-IN (13 MM) 
DIAMETER REINFORCING BARS ON NOMINAL 8-IN (203 MM) CENTERS EACH WAY, AND RECESSED 
ISOLATOR MOUNTING BRACKETS TO REDUCE THE MOUNTING HEIGHT OF THE EQUIPMENT AND 
REDUCE THE FOOTPRINT OF THE BASE. 

.4 THE THICKNESS OF THE BASE SHALL BE A MINIMUM OF 8% OF THE LONGEST SPAN BETWEEN 
ISOLATORS, AT LEAST 6 IN (152 MM), OR AS INDICATED ON THE DRAWINGS. 

.5 WHERE INERTIA BASES ARE USED TO MOUNT PUMPS, THE BASES SHALL BE SIZED TO SUPPORT 
PIPING ELBOWS. 

.6 ACCEPTABLE MATERIAL: KINETICS NOISE CONTROL CIB-L, VIBRO-ACOUSTICS OR APPROVED 
ALTERNATE.

.5 INSULATED PIPE SADDLES: INSULATED PIPE SADDLES: 
.1 INSULATED SADDLES SHALL BE INSTALLED BY THE MECHANICAL CONTRACTOR WHEN SETTING 

PIPE ELEVATION AT ALL PIPE SUPPORT LOCATIONS ON INSULATED SYSTEMS OPERATING 
BETWEEN -290°F AND 250°F, INCLUDING:
.1 DOMESTIC COLD WATER, CHILLED WATER, CONDENSER WATER, CONDENSATE, DOMESTIC 

HOT WATER, HEATING WATER, AND LOW PRESSURE STEAM. 
.2 COMPOSITION INCLUDES: 

.1 RIGID PHENOLIC FOAM INSULATION THAT MEETS ASTM E-84 (25/50 FLAME SPREAD / SMOKE 
DEVELOPED REQUIREMENT) WITH DENSITY OF: 

.1 3.75 PCF (0.17 BTU-IN/HR-SQ.FT-°F) @ 75°FMEAN FOR PIPE SIZES UP TO 10" IPS. 

.2 5 PCF (0.20 BTU-IN/HR-SQ.FT-°F) @ 75°F MEANFOR PIPING 11" IPS TO 30" IPS 
.2 ZERO PERM RATED (ASTM E-96), ABUSE-RESISTANT VAPOUR BARRIER JACKET WITH 1-1/2" 

WIDE LONGITUDINAL SELF-SEALING ACRYLIC TAPE CLOSURE SYSTEM. 
.3 PIPE INSULATION PROTECTION SHIELD, MANUFACTURED FROM CARBON STEEL WITH A 

G90 GALVANIZED FINISH, CENTRED AND ADHERED TO BOTTOM WITH AMINIMUM OF 1-1/2" 
JACKETED INSULATION EXTENDING FROM EACH SIDE TO ALLOW PROPER 
CIRCUMFERENTIAL CLOSURE AT BUTT JOINTS WITH 3" WIDE ZERO PERM TAPE. SHIELDS 
SHALL BE 20 GAUGE THICK UP TO 3-1/2" 

.4 BURIED PIPEWORK:
.1 ALL PIPEWORK BURIED DEPTH TO BE 6" BELOW FROST LINE, OR 24" MINIMUM BELOW GRADE.
.2 TRENCH TO BE 12" WIDER THAN THE TOTAL WIDTH OF ALL INSTALLED PIPING AND CONDUIT WITHIN 

TRENCH.
.3 BED TRENCH WITH 4" CLEAR FILL AND COMPACT PRIOR TO INSTALLING PIPE. CREATE HAUNCH 

UNDER PIPES PRIOR TO BACKFILLING, ENSURE ALL PIPING IS IN CONTACT WITH BEDDING AND 
HAUNCH.

.4 BACKFILL OVER HIGHEST POINT OF PIPING A MINIMUM OF 12". 

.5  COVER ALL PIPING WITH DETECTION TAPE, BACKFILL TOP OF TRENCH WITH NATIVE SOIL AND HAND 
COMPACT. 

.6 PROVIDE NEW SOD OVER TRENCH. WATER SOD UPON PLACEMENT. 

HVAC: 

1. DUCTWORK: 
.1 GENERAL: 

.1 DETAILS, CONSTRUCTION AND MATERIALS HEREIN SHALL BE AS PER SMACNA STANDARDS AND 
MANUFACTURER INSTRUCTIONS. 

.2 ALL GALVANIZED DUCTWORK INDICATED TO BE FABRICATE FROM 0.2% COPPER CONTENT 
GALVANIZED SHEET STEEL WITH 1-1/4 CLASS ZINC COATING. 

.3 RECTANGULAR AND FITTINGS: 
1. GALVANIZED SHEET STEEL NOT LESS THAN THE FOLLOWING THICKNESS: 

.1 24 GA. - 750MM (30") WIDE AND SMALLER. 

.2.THE FIRST 3M OF SUPPLY AND RETURN DUCTWORK CONNECTED TO ROOFTOP AND AIR 
HANDLING UNITS SHALL BE MINIMUM 16 GAUGE, ACOUSTIC LINED.

.4 ROUND DUCT AND FITTINGS SHALL BE SPIRAL GALVANIZED STEEL MEETING THE 
ASTM A-527-71 & NOT LESS THAN THE FOLLOWING THICKNESS:
.1 26 GA. - 75MM TO 350MM (3" TO 14")DIA. 
.2 24 GA. - 350MM (14") DIA. & LARGER. 

.5 SEAL CLASSIFICATION: SMACNA SEAL CLASS A. 

2. THERMAL INSULATION FOR DUCTING:
.1 FLAME AND SMOKE: 

.1 IN ACCORDANCE WITH CAN/ULC S102: 
1. MAXIMUM FLAME SPREAD RATING: 25. 

2. MAXIMUM SMOKE DEVELOPED RATING: 50. 
.2 INSULATION: 

1. MINERAL FIBRE AS SPECIFIED HEREIN INCLUDES GLASS FIBRE, ROCK WOOL, SLAG WOOL. 
2. THERMAL CONDUCTIVITY ("K" FACTOR) NOT TO EXCEED SPECIFIED VALUES AT 24°C MEAN 

TEMPERATURE WHEN TESTED IN ACCORDANCE WITH ASTM C335/C335M. 
3. RIGID MINERAL FIBRE BOARD TO CAN/CGSB-51.10, WITH FACTORY APPLIED VAPOUR RETARDER 

JACKET TO CGSB 51-GP-52MA. 
4. MINERAL FIBRE BLANKET TO CAN/CGSB-51.11 FACED WITH FACTORY APPLIED VAPOUR RETARDER 

JACKET TO CGSB 51-GP-52MA. 
.1 MINERAL FIBRE: TO CAN/CGSB-51.11. 
.2 JACKET: TO CGSB 51-GP-52MA. 
.3 MAXIMUM "K" FACTOR: TO CAN/CGSB-51.11. 
.4 DENSITY: 24 KG/M3. 

.3 JACKETS: 
.1 FOR INSULATED EXPOSED DUCTWORK INDOORS: 

.1 CANVAS: 220 GM/M2 COTTON, PLAIN WEAVE, TREATED WITH DILUTE FIRE RETARDANT 
LAGGING ADHESIVE TO ASTM C921. 

.2 LAGGING ADHESIVE: COMPATIBLE WITH INSULATION. 

.3 ACRYLIC ADHESIVE: 

.4 THICKNESS: 0.18MM. 

.5 FINISH: WHITE. 

.6 PEEL ADHESION: 18N/25MM (65OZ./IN.) 

.7 PUNCTURE: 130N (30LBS.). 

.8 UL 723 LISTED (10/20 FLAME/SMOKE RATING). 

.9 ACCEPTABLE MATERIAL: VENTURECLAD 1577CW. 
.4 ACCESSORIES: 

1. VAPOUR RETARDER LAP ADHESIVE: WATER BASED, FIRE RETARDANT TYPE, COMPATIBLE WITH 
INSULATION. 

2. INDOOR VAPOUR RETARDER FINISH: VINYL EMULSION TYPE ACRYLIC, COMPATIBLE WITH 
INSULATION. 

3. INSULATING CEMENT: HYDRAULIC SETTING ON MINERAL WOOL, TO ASTM C449. 
4. OUTDOOR VAPOUR RETARDER MASTIC: 

.1 VINYL EMULSION TYPE ACRYLIC, COMPATIBLE WITH INSULATION. 

.2 REINFORCING FABRIC: FIBROUS GLASS, UNTREATED 305 G/M2. 
5. TAPE: SELF-ADHESIVE, ALUMINUM, REINFORCED, 75 MM (3") WIDE MINIMUM. 
6. CONTACT ADHESIVE: QUICK-SETTING 
7. CANVAS ADHESIVE: WASHABLE. 
8. TIE WIRE: 1.5 MM STAINLESS STEEL. 
9. BANDING: 19 MM (3/4") WIDE, 0.5 MM THICK STAINLESS STEEL. 
10.FACING: 25 MM (1") GALVANIZED STEEL HEXAGONAL WIRE MESH STITCHED ON ONE FACE OF 

INSULATION. 
11.FASTENERS: 2 MM DIAMETER PINS WITH 38 MM (1½") DIAMETER CLIPS, LENGTH TO SUIT 

THICKNESS OF INSULATION. 
.5 DUCTWORK INSULATION SCHEDULE: 

INSULATION TYPES AND THICKNESSES: CONFORM TO FOLLOWING TABLE:
DUCT TYPE:       THICKNESS: 

SUPPLY AIR             25 (1")

3. ACOUSTIC LINING:
.1 GENERAL:

.1 FIBROUS GLASS OR "TEXTILE" FIBROUS GLASS DUCT LINER WITH MAT FACING ON AIRSIDE.

.2 FLAME SPREAD SHALL NOT EXCEED 25; SMOKE DEVELOPMENT SHALL NOT EXCEED 50.
.2 FLEXIBLE:

.1 USE ON FLAT SURFACES WHERE INDICATED.

.2 THICKNESS: 25mm (1")

.3 DENSITY: 36 kg/cu.m MINIMUM
.3 FASTENERS:

.1 WELD PINS 2mm ∅; METAL RETAINING CLIPS 32mm SQUARE.
.4 JOINT TAPE:

.1 POLY-VINYL TREATED OPEN WEAVE FIBERGLASS MEMBRANE, 50mm WIDE.
.5 SEALER:

.1 MEET REQUIREMENTS OF NFPA 90A AND 90B.

.2 FLAME/SMOKE NOT TO EXCEED 25/50.

4. DAMPERS - BALANCING:
.1 INSTALLATION: 

.1 DAMPERS ARE TO BE LOCATED IN EACH SUPPLY AIR BRANCH DUCT.  

.2 EACH GRILLE, REGISTER AND DIFFUSER CONNECTION TO HAVE BALANCING DAMPER LOCATED 
AS CLOSE AS POSSIBLE TO MAIN DUCTS.  

.2 SINGLE BLADE DAMPERS: 
.1 OF SAME MATERIAL AS DUCT, BUT ONE SHEET METAL THICKNESS HEAVIER. V-GROOVE 

STIFFENED.  
.2 SIZE AND CONFIGURATION TO RECOMMENDATIONS OF SMACNA, EXCEPT MAXIMUM HEIGHT 

100MM.  
.3 LOCKING WITH SHAFT EXTENSION TO ACCOMMODATE INSULATION THICKNESS.  
.4 INSIDE AND OUTSIDE NYLON OR BRONZE END BEARINGS.  
.5 CHANNEL FRAME OF SAME MATERIAL AS ADJACENT DUCT, COMPLETE WITH ANGLE STOP.

5. AIR TERMINAL UNITS:
.1 HYDRONIC REHEAT COIL:

.1 PROVIDE ARI CERTIFIED REHEAT COILS WHERE SHOWN AND SIZE AS PER CAPACITIES 
INDICATED ON DRAWINGS AND THE FOLLOWING PARAMETERS:
.1 MAXIMUM WATER PRESSURE  DROP: 2 FT WC
.2 MAXIMUM FACE VELOCITY: 600 FPM
.3 MAXIMUM AIR PRESSURE DROP: 0.15" WC
.4 MINIMUM ENTERING AIR TEMPERATURE: 58°F
.5 ENTERING WATER TEMPERATURE: 140°F

.2 PROVIDE ACCESS DOORS BEFORE AND AFTER REHEAT COIL.
.2 FAN POWERED TERMINAL UNIT

.1 PRESSURE INDEPENDENT, SERIES CONFIGURATION.

.2 18 GA GALVANIZED STEEL FRAME, 16 GA GALVANIZED STEEL INCLINED OPPOSED BLADE 
DAMPER, 45° ROTATION.

.3 MULTI-POINT AVERAGING FLOW SENSOR.

.4 20mm (3/4") DUAL DENSITY INSULATION WITH COATED EXPOSED EDGES TO PREVENT EROSION.

.5 DISCHARGE OPENING FOR FLANGED DUCT CONNECTION.

.6 MOTOR: ULTRA-HIGH EFFICIENCY ECM FAN MOTOR.
.3 ACCEPTABLE MATERIAL: E.H. PRICE, JAGA, DIAKIN

6. THERMOSTATS:
.1 PROVIDE LOW VOLTAGE PROGRAMMABLE HEAIING AND COOLING THERMOSTAT. 
.2 THERMOSTAT TO BE: 

.1 AUTOMATIC HEATING AND COOLING CHANGEOVER.

.2 MODULATING 0-10V DC OUTPUT CONNECTED TO THE FAN COIL AND THE ZONE VALVE.

.3 POWERED BY THE FAN COIL.
.3 ALL COSTS FOR WIRING OF THERMOSTATS TO BE CARRIED BY MECHANICAL CONTRACTOR. 
.4 ACCEPTABLE MATERIAL:HONEYWELL, NEST, ECOBEE

7. TESTING, ADJUSTING AND BALANCING (TAB):
.1 GENERAL: 

.1 TAB MEANS TO TEST, ADJUST AND BALANCE TO PERFORM IN ACCORDANCE WITH 
REQUIREMENTS CONTRACT DOCUMENTS AND TO DO ALL OTHER WORK AS SPECIFIED IN THIS 

SECTION. 
.2 TOLERANCES: 

.1 DO TAB TO FOLLOWING TOLERANCES OF DESIGN VALUES: 
.1 HVAC SYSTEMS: PLUS OR MINUS 5%. 
.2 HYDRONIC SYSTEMS: PLUS OR MINUS 10%. 

.2 ADJUST OR REPLACE SHEAVES AS REQUIRED TO MEET DESIGN PERFORMANCE.  

.3 DO TAB OF COMPLETE MECHANICAL SYSTEMS OVER ENTIRE OPERATING RANGE IN 
ACCORDANCE WITH MOST STRINGENT CONDITIONS OF AABC (ASSOCIATED AIR BALANCE 
COUNCIL) & NABC (NATIONAL AIR BALANCE COUNCIL). 

.3 TAB REPORT: 
.1 FORMAT TO BE IN ACCORDANCE WITH ASSOCIATED AIR BALANCING COUNCIL (AABC/CAABC). 

.4 SYSTEMS: 
.1 AIR SYSTEMS:  

.1 INCLUDE BOTH SPECIFIED AND MEASURED DATA: 
.1 MINIMUM & MAXIMUM PRIMARY AIRFLOW 
.2 OPERATING PRESSURES 
.3 DUCT SIZE & TRANSVERSE READINGS 
.4 MOTOR VOLTS, AMPS & POWER 

.2 FOR THE FOLLOWING EQUIPMENT: 
.1 FAN COIL UNITS
.2 SUPPLY DUCTWORK 

.2 HYDRONIC SYSTEMS:  
.1 INCLUDE BOTH SPECIFIED AND MEASURED DATA: 

.1 INLET & OUTLET TEMPERATURES 

.2 INLET & OUTLET PRESSURES 

.3 MOTOR VOLTS, AMPS & POWER 

.4 FLUID FLOW RATES 
.2 FOR THE FOLLOWING SYSTEMS: 

.1 HEATING WATER/GLYCOL 
.3 COILS 
.4 HEAT PUMPS, INCLUDE SOURCE AND LOAD FLOWS 
.5 FAN COIL UNITS
.6 PUMPS 

.5 VERIFICATION: 
.1 ALL REPORTED RESULTS SUBJECT TO VERIFICATION BY ENGINEER. 
.2 PROVIDE MANPOWER AND INSTRUMENTATION TO VERIFY UP TO 30% OF ALL REPORTED 

RESULTS. 
.3 NUMBER AND LOCATION OF VERIFIED RESULTS TO BE AT DISCRETION OF ENGINEER. 
.4 BEAR COSTS TO REPEAT TAB AS REQUIRED TO SATISFACTION OF ENGINEER. 
.5 PRODUCE "AS-BUILT" FULL SYSTEM SCHEMATICS. USE AS-BUILT PRODUCE "AS-BUILT" FULL 

SYSTEM SCHEMATICS. USE AS-BUILT DRAWINGS FOR REFERENCE.  
.6 TAB TO BE CONSIDERED COMPLETE ONLY WHEN FINAL TAB REPORT RECEIVED AND APPROVED 

BY ENGINEER. 

8. CONTROLS
.1 HEATPUMP ONBOARD CONTROLLER TO BE CONFIGURED FOR STAND ALONE OPERATION. 
.2 HEATPUMP ONBOARD CONTROLLER TO OPERATE ALL ONBOARD COMPRESSORS. 
.2 PROVIDE STANDALONE TEKMAR PUMP SEQUENCER FOR SECONDARY LOAD PUMPS (SP-1; SP-2). 

  PUMPS TO RUN CONTINUOUSLY THROUGH THE YEAR. 
.3 ALL FAN COIL UNITS TO BE CONTROLLED BY LOW VOLTAGE PROGRAMMABLE THERMOSTAT. 

THERMOSTAT TO HAVE COOLING HAND HEATING MODES.
.4 CONTROLS SEQUENCES:

.1 HEAT PUMPS:
.1 HEAT PUMP ONBOARD CONTROLLER TO OPERATE HEAT PUMPS TO MAXIMIZE EFFICIENCY. 
.2 HEAT PUMPS TO BE MANUALLY SWITCHED OVER FROM HEATING TO COOLING. 

.2 PRIMARY AND SECONDARY LOAD SIDE PUMPS (LHP-1, LHP-2,SP-1, SP-2):

. 1 PRIMARY PUMPS TO BE MANUALLY TURNED ON AND OFF, WITH A TEKMAR PUMP 
SEQUENCER ROTATING PUMPS ON A WEEKLY SCHEDULE. PUMPS TO BE BALANCED TO 
SPECIFIED FLOWRATES, AND SELF MODULATE TO MATCH BUILDING LOADS.

.2 SECONDARY PUMPS TO BE MANUALLY TURNED ON/OFF, WITH A  TEKMAR PUMP SEQUENCER 
ROTATING PUMPS ON A WEEKLY SCHEDULE. PUMPS TO BE BALANCED TO SPECIFIED 
FLOWRATES, AND SELF MODULATE TO MATCH BUILDING LOADS.

.3 TRANSFER PUMP TP-1 TO BE MANUALLY TURNED ON DURING HEATING SEASON AND OFF 
DURING COOLING SEASON. 
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BEEN UPDATED BY THE BUILDING 
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ORIGINAL UNITS. MECHANICAL 
CONTRACTOR TO CARRY A $15,000 
ALLOWANCE FOR NEW PLUMBING 
FIXTURES AND INSTALLATION. 
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REPLACEMENT FIXTURES, AND 
FIXTURES MAKE& MODEL. 

CONNECT CONDENSATE DRAIN INTO KITCHEN 
SINK DRAIN WITH DISHWASHER INSTALL KIT. 

PROVIDE 1 LOOP OF FLEXIBLE PIPING PRIOR TO 
CONNECTION TO DRAIN KIT. ROUTE PIPING 

THROUGH CEILING SPACE ABOVE KITCHEN,  
THROUGH PIPE CHASE ALONG REAR HALLWAY 

SIDE OF KITCHEN AS SHOWN. DROP INTO REAR 
OF CABINETS IN PIPESHAFE. TYP FOR ALL UNITS.
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SIDE STREAM FILTER, 
COMPLETE WITH PUMP. 

EXISTING HYDRONIC 
SYSTEM TO REMAIN 
ACTIVE. EXISTING FILL 
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WITH NEW FILL TANK

NEW SECONDARY 
SYSTEM PUMPS.

NEW BUFFER TANK.

NEW 80MMØ 
SUPPLY AND 
RETURN LINES TO 
BUILDING

SERVICE

20

SUPPLY AND RETURN PIPING 
FROM GEOTHERMAL 
SUBMERSIBLE PUMPS. 

EXISTING VENTILATION FAN 
COIL AND DUCTWORK SHOWN 
FOR REFERENCE. LOCATED AT 
HIGH LEVEL. 

NEW LOAD SIZE PRIMARY 
PUMPS 

LPH-2
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FP-1

ET-1

8
0
ø
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8
0
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S

SP-1
SP-2

GWSHP-1
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TP-1

TIE HEAT PUMPS INTO 
EXISTING HYDRONIC 
SYSTEM TO EXISTING 
CO-GEN TEES. SEE 
SCHEMATIC FOR 
DETAILS. 

EXISTING FAN TO BE 
CONNECTED TO 
REFRIGERANT DETECTION 
SYSTEM ON HEAT PUMPS. 
REFRIGERATION DETECTION 
SYSTEM TO ACTIVATE FAN.

PROVIDE PRESSURE 
RELIEF VALVES TO 
GROUND.

NEW EXPANSION 
TANK.

NEW AIR 
SEPARATOR

8
0
ø
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0
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8
0
ø

8
0
ø
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L01 - GROUND FLOOR MECHANICAL1

SCALE: 1 : 50M201

L01 - MECHANICAL ROOM NEW WORK3
SCALE: 1 : 50M201

L01 - MECHANICAL ROOM DEMOLITION2

DEMOLISH ALL CO-GEN EQUIPMENT, 
INCLUDING PUMPS, VALVES AND 
FITTINGS. 

EXISTING FAN COIL 
AND HYDRONIC 

HEATING COIL TO 
REMAIN  

EXISTING NTI NG BOILER AND 
ASSOCIATED PIPING TO REMAIN

EXISTING INDIRECT DHW TANK AND 
PIPING TO REMAIN

EXISTING WALL MOUNTED NON-
FUNCTIONAL NG BOILER TO BE 
DEMOLISHED AND REMOVED.

EXISTING COPPER MANIFOLD AND 
PIPING TO REMAIN. ISOLATE CO-GEN 
TEES FOR RECONNECTION TO HEAT 
PUMP SYSTEM. 

No. Date Description By

0 09.07.2026 ISSUED FOR TENDER N.S.

EXISTING COGEN CONTROL PANEL 
TO BE DEMOLISHED. COORDINATE 
WITH ELECTRICAL FOR CONTROL 
PANEL REMOVAL

CARETAKERS SUIT HAS 1 
ADDITIONAL VENT FOR 
SECOND BEDROOM. DIVIDE 
TOTAL AIRFLOW FROM FCU 
OVER 3 ROOMS

EXISTING FIRE 
PROJECTION 

SYSTEM TO REMAIN. 
PROTECT SYSTEM 

DURING 
DEMOLITION AND 

NEW WORK
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GLRR/GLS UP 
BUILDING TO 5TH 
FLOOR 

25ø GLS

50ø GLR

32ø GLS

50ø GLR

40ø GLS

50ø GLR

50ø GLS

32ø GLR

50mmØ REVERSE 
RETURN PIPE 
BACK TO RISER

MECHANICAL CONTRACTOR TO 
CARRY COSTS TO ADD DROPPED 
CEILING (ACOUSTIC TILE CEILING) TO 
REMANING FLOORS (L2, L4) THAT DO 
NOT HAVE A CEILING. REPALCE ALL 
DAMAGED TIES ON OTHER FLOORS 
ONCE CONSTRUCTION IS 
COMPLETED

80mmØ GLR FROM 
5TH FLOOR DOWN 
TO FIRST FLOOR
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LIVING

32

BEDROOM

33

DINING

34

KITCHEN

35 W/C

37

MECHANICAL CONTRACTOR TO 
CARRY ALL COSTS FOR 
CONDENSATE LINE INSTALLATION 
INCLUDING ANY REPAIRS TO 
CEILING OR COUNTER TOP. 

NEW HYDRONIC FANCOIL, AS PER 
SCHEDULE. PROVIDE NEW 
CONTROL VALVE, THERMOSTAT  
AND ALL REQUIRED PIPING FOR 
EACH UNIT.  TYPICAL FOR ALL 
UNITS

NEW SUPPLY DIFFUSERS FOR 
EACH BEDROOM AND LIVING 
ROOM AS PER SCHEDULE. 
TYPICAL FOR ALL UNITS

STORAGE

36

OUTLINE OF NEW BULKHEAD IN 
CEILING SPACE. MECHANICAL 
CONTRACTOR TO CARRY 
GENERAL TO COMPLETE THIS 
WORK. BULKHEAD TO BE SIZED 
TO COVER THE NOTED 
DUCTOWRK HEIGHT INCLUDING 
INSULATION AND MOUNTING 
HARDWARE.  

PROVIDE THERMOSTAT WITH 
HEATING/COOLING MODES FOR 
UNIT. TYP FOR ALL UNITS

T

PROVIDE RETURN GRILLE LOCATED AT 
HIGH LEVEL TO PROVIDE R/A BACK TO THE 
FAN COIL. LINE WITH 12.5mm THICK 
ACOUSTIC FABRIC. 

A
137 L/s

A
137 L/s

B
275 L/s

PROVIDE ALL FAN COILS WITH 
CONDENSATE PUMP.

FAN COILS TO BE MOUNTED TO 
UNDERSIDE OF CEILING. 
PROVIDE RUBBER COUPLING TO 
CONNECT TO CEILING

4
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BEDROOM
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LIVING

43

DINING

40

KITCHEN
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W/C

38

STORAGE

42

PROVIDE NEW DUCTWORK FROM FAN 
COIL THROUGH NEW BULKHEAD TO 
LIVING ROOM AND BEDROOM. TYPICAL 
FOR ALL UNITS. 

PROVIDE ALTERNATE HANDED FAN 
COIL FOR MIRRORED LAYOUT

A
137 L/s

A
137 L/s

B
275 L/s

PROVIDE CONNECTION BETWEEN LOW 
VOLTAGE THERMOSTAT AND FAN COIL 
UNIT. ROUTE THROUGH NEW BULKHEAD 
AND DOWN WALL.

PROVIDE  600mm X 600mm ACCESS 
PANEL BELOW ALL FAN COIL UNITS IN 
NEW BULKHEAD. TYP.

4
0
0
x2

0
0

EXISTING ELECTRIC BASEBOARD TO BE 
RETAINED. TYP FOR ALL UNITS AND ALL 
BASEBOARDS. 
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ISO - SERVICE ROOM1

SCALE:M302

ISO 2 - SERVICE ROOM2

NEW GROUND SOURCE 
HEAT PUMPS

EXISTING HYDRONIC 
PIPING

EXISTING NATURAL GAS 
BOILER

EXISTING FAN COIL, SHOWN 
TRANSPARENT FOR CLARITY

NEW LIGHTING, SHOWN FOR REFERENCE.

EXISTING ELECTRICAL 
PANELS TO REMAIN

RETURN LINE TO WELL

SUPPLY LINE FROM WELL 
PUMP

SUPPLY LINE FROM WELL 
PUMP

RETURN LINE TO WELL

EXISTING INDIRECT HW 
TANK

NEW EXPANSION TANK

NEW GLYCOL FILL TANK

NEW SIDE STREAM FILTER

PROVIDE VALVES AND 
FITTINGS AS PER PUMP 
DETAILS

REVERSE RETURN PIPE 
FROM 5TH FLOOR DOWN TO 
SERVICE ROOM
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SHORT RADIUS ELBOW

SQUARE ELBOW

SHORT RADIUS ELBOW

SQUARE ELBOW

+ +

MIN. R = .5 DE L

MIN. A = .33 DE L
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R

R = RAYON

L = LARGEUR

MIN. R = L

R

ROUND ELBOWS SHALL BE PREFERRED FOR INSTALLATION.
SQUARE ELBOWS SHALL ONLY BE PERMITTED WHERE SPACE IS
INSUFFICIENT TO INSTALL ROUND ELBOWS.

550+ mm

L

L

MINIMUM

150mm

• EACH BRANCH OR SECONDARY CONNECTION TAKEN FROM A MAIN DUCT

SHALL BE EQUIPPED WITH A MANUAL BALANCING DAMPER. (REFER ALSO

TO GRILLE AND DIFFUSER CONNECTION DETAILS)

• BALANCING DAMPERS SHALL BE LOCATED NEAR CONNECTIONS AND AWAY

FROM GRILLES AND DIFFUSERS TO REDUCE NOISE.

• DO NOT SUBSTITUTE BALANCING DAMPERS WITH AIR DEFLECTORS.

30,00°

NOTE

50mm100mm

25mm

D

50mm

C

58mm> 460mm

29mm

BA

≤ 460mm

TURNING VANE

90°

D
C

NOTES:

COUDE AVEC AILETTES
DOUBLE

50mm

A

B

B

VANNES DE GUIDAGE

COUDE AVEC AILETTES DOUBLE

MAIN OR 
SECONDARY 

DUCT

FOR CONNECTION LEADING DIRECTLY 
TO A FLEXIABLE DUCT, A DUCT BOOT IS 

NOT REQUIRED

SECONDARY DUCT OR 
BRANCH DUCT

• FOR DUCTS 200mm OR LESS; SINGLE BLADE DAMPER

• FOR DUCTS 225mm TO 600mm OR LESS: USE A MULTI-BLADE DAMPER

25mm ACOUSTIC INSULATION

900mm (3
6")

900mm (36")

450mm

450mm

Y

X

610mm

ACOUSTIC MATT
25mm

CLOSED SHEET 
METAL EDGE

“X” AND “Y” CORRESPOND TO THE WIDTH AND THICKNESS OF
THE DUCT AS INDICATED ON THE DRAWINGS

NOTE:

CLOSED SHEET 
METAL EDGE
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SCALE: SCALE:

+

FAN COIL UNIT PIPING SCHEMATIC PUMP PIPING INSTALLATION DETAIL

HWSCWS /

HWRCWR /

FAN COIL UNIT

1

502 N.T.S.

2

502 N.T.S.

HEADER

SECURE PIPING TO STRUCTURE

BALL VALVE

HEADER

BALL VALVE

SUCTION GUIDE

TRIPLE DUTY VALVE

PIPE STAND
FLOW DIRECTION

VERTICAL IN-LINE PUMP 
WITH ONBOARD VFD

ISOLATOR PADS AND 100mm 
x 100mm STEEL BASEPLATE

CONDENSATE 
DRAIN

UNIONS

ZONE VALVE. CONNECT TO FAN 
COIL UNIT AND THERMOSTAT 
FOR ON/OFF CONTROL

BALANCING VALVE

ISOLATION VALVE

PRESSURE GAUGE WITH 
PIPING AND VALVES. 
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LANARK COUNTY

20 BOURKE ST. SMITHS FALLS,
ON, K7A 3L9

6. PROVIDE 2-WAY MODULATING CONTROL VALVES AND BALANCING VALVES AT EACH COIL. CONNECT CONTROL
5. EXTERNAL STATIC PRESSURE INCLUDES FILTERS, COILS, AND CONNECTED DUCTWORK.
3. AIRFLOW VALUES INDICATED ARE RECIRCULATED AIR UNLESS OTHERWISE NOTED.
2. CAPACITIES INDICATED ARE BASED ON DESIGN CONDITIONS SHOWN ON DRAWINGS.
1. ALL FAN COIL UNITS SHALL BE 2-PIPE TYPE WITH ONE COOLING AND HEATING COIL.
ADDITIONAL NOTES

FC5-10 Unit45 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-9 Unit44 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-8 Unit43 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-7 Unit42 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-6 Unit41 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-5 Unit40 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-4 Unit39 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-3 Unit38 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-2 Unit37 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC5-1 Unit36 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-10 Unit35 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-9 Unit34 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-8 Unit33 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-7 Unit32 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-6 Unit31 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-5 Unit30 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-4 Unit29 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-3 Unit28 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-2 Unit27 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC4-1 Unit26 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-10 Unit25 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-9 Unit24 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-8 Unit23 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-7 Unit22 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-6 Unit21 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-5 Unit20 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-4 Unit19 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-3 Unit18 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-2 Unit17 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC3-1 Unit16 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-10 Unit15 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-9 Unit14 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-8 Unit13 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-7 Unit12 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-6 Unit11 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-5 Unit10 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-4 Unit9 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-3 Unit8 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-2 Unit7 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC2-1 Unit6 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC1-5 Unit5 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC1-4 Unit4 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC1-3 Unit3 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC1-2 Unit2 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
FC1-1 Unit1 Jaga Briza 22 4 583 0 70 1 Open 30% PG 13.5 13.3 2.7 44 54 75 58.5 13.0 2.7 113 103 68 96 1" MERV13 ECM 1/12 115/1/60 1.3 15 Local T-stat 59.5
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6. COORDINATE BAS INTEGRATION. UNIT CONTROLLER SHALL COMMUNICATE VIA BACNET (MS/TP OR IP AS SPECIFIED).
5. PROVIDE SERVICE CLEARANCES AND ACCESS IN ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS.
4. PROVIDE VIBRATION ISOLATION AND STRUCTURAL SUPPORT SUITABLE FOR OPERATING WEIGHT INDICATED.
2. PROVIDE MINIMUM FLOW PROTECTION THROUGH EVAPORATOR AND CONDENSER CIRCUITS. COORDINATE WITH PUMPING AND CONTROL STRATEGY.
1. REFRIGERANT SHALL BE R454B (A2L CLASSIFICATION). CONTRACTOR TO COMPLY WITH ALL APPLICABLE CODE REQUIREMENTS FOR A2L SYSTEMS INCLUDING LABELING, CLEARANCES, AND SAFETY MEASURES.
ADDITIONAL NOTES

CRN, FLOW SWITCH, EXTERNAL PUMP RELAYS
ACCESSORIES

GSHP-1

AIR-COOLED
REVERSIBLE HEAT

PUMP, 4-PIPE
MULTI-PURPOSE

ClimateMaster SWT20 R454B (A2L) 23 26 13 22.9 59.24 50.02 9.22 30 274 25 13 3.9 104 95 9 30 SCROLL 2 1 3 30 208/3/60 74.9 100 25 x 70 x 55 966
ON-BOARD

BacNET
COMPATIBLE

GSHP-1

WATER SOURCE
REVERSIBLE HEAT

PUMP, 4-PIPE
MULTI-PURPOSE

ClimateMaster SWT20 R454B (A2L) 23 26 13 22.9 59.24 50.02 9.22 30 274 25 13 3.9 104 95 9 30 SCROLL 2 1 3 30 208/3/60 74.9 100 24 x 70 x 55 966
ON-BOARD

BacNET
COMPATIBLE
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TAG SERVICE MANUFACTURER MODEL REFRIGERANT

COOLING HEATING COMPRESSORS ELECTRICAL

DIMENSIONS
OPERATING

WEIGHT
CONTROLS

GROUND WATER SROUCE HEAT PUMP SCHEDULE

ADDITIONAL NOTES
1. PROVIDE CONTROLS AND CONTROLS CONNECTIONS FOR ALL PUMPS. PROVIDE ALL PARTS & LOW VOLTAGE WIRING REQUIRED TO DELIVER A COMPLETE A FUNCTION SYSTEM. MOTOR STARTERS (IF REQUIRED) TO BE PROVIDED BY ELECTRICAL CONTRACTOR.
VFD TO BE PROVIDED BY THE MECHANICAL CONTRACTOR, FROM THE SAME SUPPLIER THAT PROVIDES THE EQUIPMENT IT IS SERVING.
2. ALL MOTORS TO BE NON-OVERLOADING.
3. ALL UNITS TO BE PROVIDED WITH A LOOSE SHIPPED UNFUSED DISCONNECT.
4. MECHANICAL CONTRACTOR IS RESPONSIBLE FOR COORDINATION AND PROVISION OF ALL ACCESSORIES NEEDED FOR A COMPLETE AND FUNCTIONAL SYSTEM AND FOR OSHA COMPLIANCE. EQUPIMENT INTENDED FOR WET LOCATIONS  TO BE
WEATHERPROOF.

FP-1 FILTER PUMP
MECHANICAL ELECTRICAL
ROOM

65 - - - WATER 208/3/60 2
ONBOARD
CONTROLS

LAKOS eTCX-0050-SRV ON/OFF CONTROLS

TP-1
LOAD TRANSFER PUMP TO
DHWH LOOP

MECHANICAL ELECTRICAL
ROOM

15 2524 10 3.048 30% PG 120/1/60 FRAC
PRESSURE

SENSOR & VFD
GRUNDFOS MAGNA 32-60 GF DUTY

SP-2
SECONDARY GLYCOL
CIRCULAION PUMP

MECHANICAL ELECTRICAL
ROOM

60 3029 20 6.096 30% PG 208/3/60 1
PRESSURE

SENSOR & VFD
ARMSTRONG 4380 - 1.5 x 1.5 x 3 DUTY/STANDBY

SP-1
SECONDARY GLYCOL
CIRCULAION PUMP

MECHANICAL ELECTRICAL
ROOM

60 3028 20 6.096 30% PG 208/3/60 1
PRESSURE

SENSOR & VFD
ARMSTRONG 4380 - 1.5 x 1.5 x 3 DUTY/STANDBY

LHP-2
PRIMARY GSHP LOAD
CIRCULAION PUMP

MECHANICAL ELECTRICAL
ROOM

60 3027 20 6.096 WATER 208/3/60 1
PRESSURE

SENSOR & VFD
ARMSTRONG 4380 - 1.5 x 1.5 x 3 DUTY/STANDBY

LHP-1
PRIMARY GSHP LOAD
CIRCULAION PUMP

MECHANICAL ELECTRICAL
ROOM

60 3027 20 6.096 WATER 208/3/60 1
PRESSURE

SENSOR & VFD
ARMSTRONG 4380 - 1.5 x 1.5 x 3 DUTY/STANDBY

GHP-2
PRIMARY GSHP SOURCE
CIRCULAION PUMP

MECHANICAL ELECTRICAL
ROOM

60 - 26 7.9248 WATER 208/3/60 7.5
PRESSURE

SENSOR & VFD
XYLEM 6507 DUTY/STANDBY

GHP-1
PRIMARY GSHP SOURCE
CIRCULAION PUMP

MECHANICAL ELECTRICAL
ROOM

60 - 26 7.9248 WATER 208/3/60 7.5
PRESSURE

SENSOR & VFD
XYLEM 6507 DUTY/STANDBY

[ - ] [ - ] [ - ] (GPM) [ - ] (FT) (M) [ - ] (V/Ø/HZ) (HP) [ - ] [ - ] [ - ] [ - ]

SUPPLY MOTOR
TAG DESCRIPTION LOCATION CAPACITY

RPM
(100% DESIGN FLOW)

HEAD FLUID TYPE
ELECTRICAL

CONTROL MANUFACTURER MODEL REMARKS

HYDRONIC PUMP SCHEDULE

No. Date Description By

0 09.07.2026 ISSUED FOR TENDER N.S.
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Lanark Deep
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NEW HYDRONIC SUPPLY
AND RETURN ROUTED
THROUGH THE GARBAGE
CHUTE ROOM. SEE LAYOUT
FOR MORE DETAILS.

GROUND FLOOR

LEVEL 2

LEVEL 3

LEVEL 4

LEVEL 5

ROOF

FC2-1FC2-2FC2-3FC2-4FC2-5FC2-6FC2-7FC2-8FC2-9FC2-10

FC3-1FC3-2FC3-3FC3-4FC3-5FC3-6FC3-7FC3-8FC3-9FC3-10

FC4-1FC4-2FC4-3FC4-4FC4-5FC4-6FC4-7FC4-8FC4-9FC4-10

FC5-1FC5-2FC5-3FC5-4FC5-5FC5-6FC5-7FC5-8FC5-9FC5-10

80mmØ GSL/GRL

80mmØ GSL
50mmØ GRRL
80mmØ GRL

80mmØ GSL/GRL

80mmØ GLS
80mmØ GLRR
80mmØ GLR

50mmØ GSL/GRL

50mmØ GSL/GRL
(TYP. PER FLOOR)

SEE PLAN DETAILS
FOR PIPE SIZING

FC1-7FC1-8FC1-9FC1-10 PROVIDE
CONDENSATE PUMPS
FOR ALL FAN COILS.
SEE M101 FOR PIPING
DETAILS.

SEE PLAN DETAILS
FOR PIPE SIZING

NEW HYDRONIC SUPPLY
AND RETURN RUN ABOVE

DROP CEILING ON GROUND
FLOOR TO SERVICE ROOM.

SEE M702 FOR PIPING
LAYOUT IN SERVICE ROOM.

GARBAGE CHUTE ROOM
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GWSHP-1 GWSHP-2

LOAD SIDE
(30% PG TO

BUILDING)

SOURCE SIDE
(RAW WATER)
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EM

80mm Ø
(3' Ø)

GWSHP-1 GWSHP-2

BUFFER
TANK

LHP-1/2

SERVICE ROOM

80mm Ø
(3' Ø)

30 GPM (1.89 L/S)60 GPM (3.79 L/S) MAX

60 GPM (3.79 L/S) MAX 30 GPM (1.89 L/S)

80mm Ø
(3' Ø)

80mm Ø
(3' Ø)

8
0
m

m
 Ø

(3
' Ø

)

ENERGY
METER

FLOW
DIRECTION

FLOW
DIRECTION

TO INJECTION
WELL

60 GPM (3.79 L/S)
SIDE STREAM
FILTER FP-1

EXISTING NG BOILER AND SUPPLY
LOOP TO REMAIN. DURING
SUMMER OPERATION, BOILER TO
REMAIN ON TO SATISFY DOMESTIC
HOT WATER DEMAND.

ULTRASONIC
TEMPERATURE AND FLOW

METERS WITH CENTRAL
CONTROL CABINET.EQUAL

TO OMICRON F-4300.

FROM
SOURCE WELL

FILL AND PRIME POINTS.
COOLING BY-PASS VALVE.
DURING HEATING SEASON,
VALVE TO ALLOW FLOW
THROUGH THE BUFFER TANK.

DURING HEATING SEASON, CLOSE
COOLING INJECTION VALVE.

MANUALLY TURN ON COOLING
WELL PUMP, AND TURN OFF

HEATING WELL PUMP.
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SCALE: 1 : 2M702

GROUND WATER SOURCE HEAT PUMP HEATING (WINTER) OPERATION1

SCALE: 1 : 2M702

GROUND WATER SOURCE HEAT PUMP COOLING (SUMMER) OPERATION2

SCALE: 1 : 100M702

FAN COIL UNIT CONTROL SCHEMATIC3

SCALE: 1 : 2M702

WELL PIPING SCHEMATIC4

WINTER START UP SEQUENCE:

HEAT PUMPS TO BE MANUALLY TURNED FROM SUMMER (COOLING) TO WINTER (HEATING) MODE.
MANUALLY TURN OFF 3 WAY HEATING BUFFER TANK BYPASS VALVE.
SET BACK NATURAL GAS BOILER TO 50°C (122°F)
TURN ON INJECTION PUMP TP-1
PRIME GHP-2 (WINTER) PUMP LINES IF REQUIRED.
OPEN THE WINTER RETURN LINE VALVE.
CLOSE THE SUMMER RETURN LINE VALVE. 
TURN ON GHP-2 (WINTER) PUMP. 
TURN OFF GHP-1 (SUMMER) PUMP

SUMMER START UP SEQUENCE:

HEAT PUMPS TO BE MANUALLY CHANGED FROM WINTER (HEATING) TO SUMMER (COOLING) MODE.
MANUALLY TURN ON 3 WAY HEATING BUFFER TANK BYPASS VALVE.
SET BACK NATURAL GAS BOILER TO 60°C (140°F)
TURN OFF INJECTION PUMP TP-1
PRIME GHP-1 (SUMER) PUMP LINES IF REQUIRED.
OPEN THE SUMMER RETURN LINE VALVE. 
CLOSE THE WINTER RETURN LINE VALVE. 
TURN ON GHP-1 (SUMMER) PUMP. 
TURN OFF GHP-2 (WINTER) PUMP

July 09, 2026

Lanark Deep
Energy Reift
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