THESE DESIGN DOCUMENTS ARE PREPARED SOLELY
FOR THE USE BY THE PARTY WITH WHOM THE
DESIGN PROFESSIONAL HAS ENTERED INTO A
CONTRACT AND THERE ARE NO REPRESENTATIONS
OF ANY KIND MADE BY THE DESIGN
PROFESSIONAL TO ANY PARTY WITH WHOM THE
DESIGN PROFESSIONAL HAS NOT ENTERED INTO A
CONTRACT.
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GENERAL

CONDITIONS OF CONTRACT
THE INSTRUCTIONS TO BIDDERS AND THE GENERAL CONDITIONS OF THE ARCHITECT'S SPECIFICATIONS ARE AN
INTEGRAL PART OF THIS DIVISION AND SHALL BE READ IN CONJUNCTION HEREWITH. THESE INSTRUCTIONS TO
BIDDERS AND GENERAL CONDITIONS SHALL BE FULLY BINDING ON THE GENERAL CONTRACTOR AND HIS
SUB—CONTRACTORS TO THE FULL SATISFACTION OF THE DESIGNER, ENGINEER AND OWNER.

THE RESPONSIBILITY AND SCOPE OF EACH SUB-TRADE RESTS SOLELY WITH THE GENERAL 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.

IT IS A CONDITION OF THIS CONTRACT, THAT THE CONTRACTOR WILL, IN THE PERFORMANCE OF THE SERVICES FOR
THE COMPANY AS DESCRIBED IN THIS CONTRACT, COMPLY WITH ANY AND ALL MUNICIPAL, PROVINCIAL AND FEDERAL
LAWS, REGULATIONS AND BY—LAWS INCLUDING, BUT NOT LIMITED TO, THOSE CONCERNING THE ENVIRONMENT AND THE
DISPOSAL OF WASTE. 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, T WILL INDEMNIFY AND
HOLD HARMLESS THE COMPANY FROM ANY COSTS AND DAMAGES RESULTING FROM SUCH NON-COMPLIANCE.

EXAMINATION OF WORK
THIS PROJECT INVOLVES RENOVATIONS TO EXISTING BUILDING, THEREFORE EXAMINE THE SITE AND LOCAL CONDITIONS
INCLUDING REVIEW OF INTERFERENCE TO DETERMINE THE DIFFICULTIES IN CARRYING OUT THE WORK INDICATED AND
SPECIFIED PRIOR TO SUBMITTING FINAL PRICE. ALLOW FOR ALL DUCT AND PIPE ELBOWS AND OFFSETS AS REQUIRED
TO COORDINATE WITH ALL OTHER SERVICES IN CEILING SPACE. THESE REQUIRED OFFSETS ARE NOT SHOWN ON THE
DRAWINGS.

INTENT
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 MECHANICAL INSTALLATION; THEREFORE, THE CONTRACTOR
SHALL MAKE PROVISIONS FOR ALL LABOUR, MATERIAL AND EQUIPMENT DEEMED NECESSARY TO COMPLETE THE
MECHANICAL SYSTEM TO PERFORM AS INTENDED.

ALL WORK SHOWN OR IMPLIED ON THESE DRAWINGS SHALL CONFORM TO LATEST EDITIONS OF THE ONTARIO BUILDING
CODE, LOCAL CODE REGULATIONS AS APPLICABLE UNDER THE SPECIFIC JURISDICTION OF THE ONTARIO MINISTRY OF
LABOUR, ASSOCIATION, OR LOCAL MUNICIPAL AUTHORITIES. ALL WORK SHALL BE CARRIED OUT IN ACCORDANCE WITH
STANDARDS OF GOOD PRACTICE SUCH AS SMACNA AND ASHRAE.

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

CERTIFICATES, FEES, ETC.
GIVE ALL NOTICES, OBTAIN ALL PERMITS AND PAY ALL FEES SO THAT THE WORK SPECIFIED HEREIN MAY BE CARRIED
OUT. 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.

TESTING
TEST ALL EQUIPMENT AND MATERIAL WHERE REQUIRED BY SPECIFICATIONS OR AUTHORITIES HAVING JURISDICTION TO
DEMONSTRATE TS PROPER OPERATION TO THE OWNER'S REPRESENTATIVE. TEST PROCEDURES SHALL BE IN
ACCORDANCE WITH THE APPLICABLE PORTIONS OF THE ASME, ASHRAE, AND OTHER RECOGNIZED TEST CODES AS FAR
AS FIELD CONDITIONS PERMIT.

PERFORM THE FOLLOWING TESTS AND UPON COMPLETION OF THE MECHANICAL INSTALLATION, TURN OVER TO THE
OWNER A CERTIFICATION OF THE TESTS WITH THE DETAILED DATA AS REQUIRED BY EACH. EACH TEST SHALL BE
ITEMIZED AS TO THE TIME PERFORMED AND PERSONNEL RESPONSIBLE FOR THE TEST. HYDRAULIC TESTS SHALL BE
CARRIED OUT FOR A PERIOD OF 4 HOURS AND PRESSURE MAINTAINED WITH NO APPRECIABLE PRESSURE DROP.
WHERE LEAKAGE OCCURS, REPAIRS SHALL BE MADE AND THE ENTIRE SYSTEM RE-TESTED.

DOMESTIC WATER PIPING SHALL BE TESTED AT 1034 KPA WATER PRESSURE AT THE LOW POINT OF THE SYSTEM.

TEST SYSTEM TO 1-1/2 TIMES WORKING PRESSURE BUT NOT LESS THAN 700 KPA. ISOLATE ANY EQUIPMENT NQT
CAPABLE OF WITHSTANDING TEST PRESSURE. MAINTAIN TEST PRESSURE FOR 4 HOURS WITHOUT DROP IN PRESSURE.
REWORK ANY LEAKING JOINTS AND REPEAT TEST. FOR GLYCOL SYSTEMS, RETEST AFTER CLEANING WITH SPECIFIED
QUALITY OF GLYCOL. REPAIR ANY LEAKING JOINTS, FITTINGS, OR VALVES.

TESTS ON DRAINAGE SYSTEM SHALL BE MADE BY FILLING SYSTEM WITH WATER PRODUCING A MINIMUM PRESSURE OF
15 KPA AND A MAXIMUM PRESSURE OF 75 KPA WATER COLUMN.

ALL DUCT SYSTEMS, INCLUDING SUPPLY, RETURN AND EXHAUST SHALL BE CHECKED FOR TIGHTNESS. ALL LEAKS
SHALL BE REPAIRED BEFORE DUCTS ARE FURRED IN TO ENSURE TOTAL OUTLET CAPACITY IS WITHIN 5% OF THE
QUANTITY BEING SUPPLIED BY THE AIR SYSTEM FOR LOW VELOCITY SYSTEMS.

ELECTRIC MOTORS AND WIRING
SUPPLY ALL MECHANICAL EQUIPMENT COMPLETE WITH ELECTRIC MOTORS AS REQUIRED. THE ELECTRICAL
CONTRACTOR SHALL BE RESPONSIBLE TO SUPPLY ALL MOTOR STARTERS, EXCEPT ON PRE-WIRED PACKAGED
EQUIPMENT, DISCONNECT SWITCHES FOR ALL MOTORS FOR THE PROJECT, AND ALL WIRING TO STARTERS EXCEPT
WHERE SHOWN OTHERWISE. EQUIPMENT REQUIRING CONNECTION TO AN ELECTRICAL POWER SOURCE SHALL BE CSA
OR HYDRO APPROVED FOR USE AT LOCATION OF INSTALLATION. THE MECHANICAL CONTRACTOR SHALL SUPPLY AND
INSTALL ALL LOW VOLTAGE CONTROL WIRING WITHIN EMT CONDUIT FOR A COMPLETE AND OPERATIVE INSTALLATION
UNLESS OTHERWISE SPECIFIED. ALL MOTOR EFFICIENCIES SHALL BE IN ACCORDANCE WITH THE OBC 2006
SUPPLEMENTARY STANDARD SB-10 TABLE 10.8 "MINIMAL NOMINAL EFFICIENCY FOR MOTORS".

RECORD “AS—BUILT" DRAWINGS
KEEP IN THE JOB OFFICE AN EXTRA SET OF WHITE PRINTS AND SPECIFICATIONS ON WHICH ALL CHANGES AND
DEVIATIONS SHALL BE RECORDED DAILY. AT COMPLETION OF THE PROJECT TURN THESE OVER TO THE ENGINEER.

GUARANTEE
THE MECHANICAL 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 FINAL ACCEPTANCE
OF HIS WORK BY THE ARCHITECT AND ENGINEER.

OPERATING AND MAINTENANCE DATA
FURNISH THREE SETS OF OPERATING AND MAINTENANCE DATA FOR ALL NEW EQUIPMENT AND SYSTEMS. DATA SHALL
BE ASSEMBLED IN BOOKLET FORM WITH HARD COVER AND INDEX. IDENTIFY FRONT COVER WITH NAME AND LOCATION
OF THE PROJECT, CONSULTING ENGINEER AND CONTRACTOR. SUBMIT ONE COPY TO THE ENGINEER FOR APPROVAL.

MATERIALS
MATERIALS AND EQUIPMENT INSTALLED SHALL BE NEW, FULL WEIGHT AND OF BEST QUALITY SPECIFIED. USE SAME
BRAND OF MANUFACTURER FOR EACH SPECIFIC APPLICATION. STATICALLY AND DYNAMICALLY BALANCE ROTATING
EQUIPMENT FOR MINIMUM VIBRATION AND LOW OPERATING NOISE LEVEL. REPLACE MATERIAL OR WORKMANSHIP
BELOW SPECIFIED QUALITY AND RELOCATE WORK WRONGLY PLACED TO THE SATISFACTION OF THE ENGINEER.

ACCESS DOORS
SUPPLY TO THE INSTALLING TRADES, ACCESS DOORS FOR VALVES, WALL CLEANOUTS, AIR VENTS, FIRE DAMPERS,
EXPANSION JOINTS AND FOR ALL ANCILLIARY EQUIPMENT. MATERIAL SHALL BE OF 3 mm CORE THICKNESS
BONDERIZED STEEL COMPLETE WITH HEAVY DUTY RUST RESISTANT CONCEALED HINGES, POSITIVE LOCKING AND
SELF—OPENING SCREW DRIVER LOCK. FRAME SHALL BE 300 X 300 mm MINIMUM AND 600 X 600 MAXIMUM AS
REQUIRED AND SUITABLE FOR THE TYPE OF ASSOCIATED WALL OR CEILING CONSTRUCTION. THIS TRADE SHALL BE
RESPONSIBLE FOR ACCURATELY LOCATING THE ACCESS DOORS.

APPROVALS
THE PRICE SUBMITTED FOR THIS CONTRACT SHALL BE BASED ON THE USE OF MATERIALS AND EQUIPMENT AS
SPECIFIED. IF THIS CONTRACTOR WISHES TO QUOTE ON EQUIVALENT MATERIALS AND EQUIPMENT HE MUST QUOTE ON
PRODUCTS APPROVED BY THE ENGINEER, IN WRITING, AS AN EQUIVALENT TO THE PRODUCT SPECIFIED. THIS
CONTRACTOR SHALL BE FULLY RESPONSIBLE FOR ANY ADDITIONAL WORK OR MATERIALS REQUIRED BY THE
MECHANICAL TRADE OR OTHER CONTRACTORS TO ACCOMMODATE APPROVED EQUIVALENT MATERIALS OR EQUIPMENT.
EXTRAS WILL NOT BE APPROVED TO COVER SUCH WORK.

TEMPORARY AND TRIAL USAGE
TEMPORARY OR TRIAL USAGE BY THE OWNER OF ANY MECHANICAL MACHINERY, APPARATUS, EQUIPMENT OR ANY
OTHER WORK OR MATERIALS SUPPLIED UNDER THE CONTRACT BEFORE FINAL WRITTEN ACCEPTANCE BY THE ENGINEER
IS NOT TO BE CONSTRUED AS EVIDENCE OF THE ACCEPTANCE OF SAME BY THE OWNER. THE OWNER SHALL HAVE
THE PRIVILEGE OF SUCH TEMPORARY AND TRIAL USAGE AS SOON AS THIS CONTRACTOR SHALL CLAIM THAT SAID
WORK IS COMPLETED. ANY DAMAGE CAUSED BY DEFECTIVE MATERIAL OR WORKMANSHIP THROUGH TEMPORARY OR
TRIAL USAGE BY THE OWNER SHALL BE THE RESPONSIBILITY OF THIS CONTRACTOR.

ANY PERMANENT EQUIPMENT USED TEMPORARILY FOR TEMPORARY HEAT OR OTHERWISE WILL BE COMPLETELY
REPAIRED, REPLACED, AND CLEANED TO THE FULL SATISFACTION OF THE OWNER.

EQUIPMENT AND SITE CLEANLINESS
DUCTS AND EQUIPMENT SHALL BE THOROUGHLY CLEANED OF DIRT, CUTTINGS AND OTHER FOREIGN SUBSTANCES.
DISCONNECT, CLEAN AND RECONNECT WHENEVER NECESSARY FOR THE PURPOSE OF LOCATING AND REMOVING
OBSTRUCTIONS.  REPAIR WORK DAMAGED IN THE COURSE OF REMOVING OBSTRUCTIONS.

THE CONTRACTOR SHALL AT ALL TIMES KEEP THE PREMISES FREE FROM THE ACCUMULATION OF WASTE MATERIAL TO
THE SATISFACTION OF THE PROJECT MANAGER. PLACE DUST PROTECTION IN THE FORM OF COVER SHEETS OVER
EQUIPMENT AND FURNITURE TO ENSURE NO DUST INFILTRATION. CLEANING TO BE COMPLETED AT THE END OF EACH
SHIFT.

CUTTING AND PATCHING
THE MECHANICAL CONTRACTOR IS RESPONSIBLE FOR THIS WORK AND SHALL COORDINATE LOCATIONS FOR ALL HOLES
FOR PIPES, DUCTS THROUGH FLOORS AND ROOF ETC., AND PROVIDE SLEEVES REQUIRED TO EXECUTE THE
MECHANICAL INSTALLATION. X—RAY FLOORS AND STRUCTURAL WALLS BEFORE CUTTING TO LOCATE EXISTING REBAR
AND CONDUITS, AND TO OBTAIN OWNER'S APPROVAL FOR PROPOSED CUTTING. PROVIDE ULC APPROVED
FIRESTOPPING SYSTEM FOR ALL PENETRATIONS THROUGH RATED ASSEMBLIES.

HOURS OF WORK
ANY AUDIBLE TESTING, CORE DRILLING OR ANY OTHER NOISY WORK TO BE PERFORMED "AFTER HOURS". MAKE
ARRANGEMENTS WITH BUILDING PERSONNEL TO CONFIRM TIMES FOR SUCH WORK

IDENTIFICATION
PROVIDE 16 mm DIA. BRASS TAGS WITH STAMPED NUMBERS. SECURE TAGS WITH CHAINS TO ALL VALVES AND
PREPARE A LIST DETAILING THE VALVE, LOCATION, PURPOSE, AND TAG NUMBER. MOUNT ONE COPY OF THIS LIST
IN A GLAZED FRAME WHERE DIRECTED.

INSTALL SELF ADHESIVE PIPE IDENTIFICATION LABELS TO IDENTIFY FLUID MEDIUM AND DIRECTION ON PIPE EITHER
SIDE OF WALLS OR FLOORS, AND SO THAT A LABEL IS CLEARLY VISIBLE FROM ANY LOCATION, INCLUDING IN CEILING
SPACES.

USE PAINTED LETTERS TO IDENTIFY DUCTWORK SYSTEMS.
MATCH BASE BUILDING LABEL IN COLOUR, SHAPE AND DIMENSIONS.

SHOP DRAWINGS

THE CONSULTANT SHALL REVIEW OR TAKE OTHER APPROPRIATE ACTION ON THE CONTRACTOR'S SUBMITTALS, SUCH AS
SHOP DRAWINGS, PRODUCT DATA, SAMPLES AND OTHER DATA, WHICH THE CONTRACTOR IS REQUIRED TO SUBMIT, BUT
ONLY FOR THE LIMITED PURPOSES OF CHECKING FOR CONFORMANCE WITH THE DESIGN CONCEPT AND THE
INFORMATION SHOWN IN THE CONSTRUCTION DOCUMENTS.  THIS REVIEW SHALL NOT INCLUDE REVIEW OF THE
ACCURACY OR COMPLETENESS OF DETAILS, SUCH AS QUANTITIES, DIMENSIONS, WEIGHTS OR GAUGES, FABRICATION
PROCESSES, CONSTRUCTION MEANS OR METHODS, COORDINATION OF THE WORK WITH OTHER TRADES OR
CONSTRUCTION SAFETY PRECAUTIONS, ALL OF WHICH ARE THE SOLE RESPONSIBILITY OF THE CONTRACTOR.

THE CONSULTANT'S REVIEW SHALL BE CONDUCTED WITH REASONABLE PROMPTNESS WHILE ALLOWING SUFFICIENT TIME
IN THE CONSULTANT'S JUDGMENT TO PERMIT ADEQUATE REVIEW. REVIEW OF A SPECIFIC ITEM SHALL NOT INDICATE
THAT THE CONSULTANT HAS REVIEWED THE ENTIRE ASSEMBLY OF WHICH THE [TEM IS A COMPONENT.  THE
CONSULTANT SHALL NOT BE RESPONSIBLE FOR ANY DEVIATIONS FROM THE CONSTRUCTION DOCUMENTS NOT BROUGHT
TO THE ATTENTION OF THE CONSULTANT IN WRITING BY THE CONTRACTOR. THE CONSULTANT SHALL NOT BE
REQUIRED TO REVIEW PARTIAL SUBMISSIONS OR THOSE FOR WHICH SUBMISSIONS OF CORRELATED ITEMS HAVE NOT
BEEN RECEIVED.

SUBMIT TO CONSULTANT, FOR REVIEW, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES SPECIFIED. UNTIL SUBMISSION
IS REVIEWED, WORK INVOLVING RELEVANT PRODUCT MAY NOT PROCEED.

PRODUCT DATA:

CERTAIN  SPECIFICATION SECTIONS SPECIFY THAT MANUFACTURER'S STANDARD SCHEMATIC DRAWINGS, CATALOGUE
SHEETS, DIAGRAMS, SCHEDULES, PERFORMANCE CHARTS, ILLUSTRATIONS AND OTHER STANDARD DESCRIPTIVE DATA
WILL BE ACCEPTED IN LIEU OF SHOP DRAWINGS.

ABOVE WILL ONLY BE ACCEPTED IF THEY CONFORM TO THE FOLLOWING:

DELETE INFORMATION WHICH IS NOT APPLICABLE TO THE PROJECT.

SUPPLEMENT STANDARD INFORMATION TO PROVIDE ADDITIONAL INFORMATION APPLICABLE TO PROJECT.
SHOW DIMENSIONS AND CLEARANCES REQUIRED.

SHOW PERFORMANCE CHARACTERISTICS AND CAPACITIES.

SHOW WIRING DIAGRAMS AND CONTROLS.

FOR ITEMS WITH ELECTRICAL CONNECTIONS, SHOW VOLTAGE, PHASE AND POWER (HP, WATTS, AMPS).
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COORDINATION OF SUBMISSIONS:
.1 REVIEW SHOP DRAWINGS, PRODUCT DATA AND SAMPLES PRIOR TO SUBMISSION.
.2 VERIFY FIELD MEASUREMENTS; FIELD CONSTRUCTION CRITERIA; CATALOGUE NUMBERS; AND SIMILAR DATA.
.3 COORDINATE EACH SUBMISSION WITH REQUIREMENTS OF WORK AND CONTRACT. INDIVIDUAL SHOP DRAWINGS
WILL NOT BE REVIEWED UNTIL ALL RELATED DRAWINGS ARE AVAILABLE. THE CONTRACTOR SHALL SUBMIT ALL
SHOP DRAWINGS SPECIFIED IN A SECTION IN ONE SUBMISSION. MULTIPLE SHOP DRAWING SUBMISSIONS FOR
A SPECIFICATION SECTION SHALL NOT BE ACCEPTABLE. IN THE EVENT THAT SHOP DRAWINGS ARE SUBMITTED
PIECE MEAL (MULTIPLE SUBMISSIONS) WITHIN A SPECIFICATION SECTION, THE SHOP DRAWINGS SHALL BE
RETAINED BY THE CONSULTANT UNTIL ALL SHOP DRAWINGS FROM THAT SECTION HAVE BEEN RECEIVED FOR
REVIEW.
.4 CONTRACTOR'S RESPONSIBILITY FOR ERRORS AND OMISSIONS IN SUBMISSION IS NOT RELIEVED BY
CONSULTANT'S REVIEW OF SUBMITTALS.
CONTRACTOR'S RESPONSIBILITY FOR DEVIATIONS IN SUBMISSION FROM REQUIREMENTS OF CONTRACT
DOCUMENTS IS NOT RELIEVED BY CONSULTANT'S REVIEW OF SUBMISSION, UNLESS CONSULTANT GIVES
WRITTEN ACCEPTANCE OF SPECIFIED DEVIATIONS.
NOTIFY CONSULTANT, IN WRITING AT TIME OF SUBMISSION, OF DEVIATIONS FROM REQUIREMENTS OF CONTRACT
DOCUMENTS.
.7 AFTER CONSULTANT'S REVIEW, DISTRIBUTE COPIES.
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SUBMISSION REQUIREMENTS:
.1 SCHEDULE SUBMISSIONS AT LEAST 15 WORKING DAYS BEFORE DATES REVIEWED SUBMISSIONS WILL BE
NEEDED.
.2 ELECTRONIC SHOP DRAWING SUBMISSIONS ARE ACCEPTABLE WITH THE FOLLOWING CONDITIONS:
.1 THE SHOP DRAWINGS ARE SUBMITTED IN PDF FORMAT WITH A TRANSMITTAL AND INCLUDE THE
CONTRACTOR'S REVIEW STAMP.
.2 THE NUMBER OF PAGES IN THE COMPLETE SUBMISSION (IE. NOT PIECE MEAL) DO NOT EXCEED 25
PAGES.
.3 THE PAGE SIZE CANNOT EXCEED 11"X17” AND MUST BE FULLY LEGIBLE.
IN THE EVENT THAT THE ELECTRONIC SUBMISSION CANNOT CONFORM TO THE REQUIREMENTS IDENTIFIED
ABOVE, THE CONTRACTOR SHALL SUBMIT SIX (6) SETS OF HARD COPIES FOR REVIEW.
.5 ON EACH SUBMISSION SHEET, ENSURE CLEAR SPACE 3" X 3" FOR REVIEW STAMP (E.G. LETTER SIZE DATA
SHEET ON LEGAL SIZE PAPER).
4 ACCOMPANY SUBMISSIONS WITH TRANSMITTAL LETTER CONTAINING:
.1 DATE; PROJECT TITLE AND NUMBER; CONTRACTOR'S NAME AND ADDRESS; NUMBER OF EACH SHOP
DRAWING, PRODUCT DATA AND SAMPLE SUBMITTED.
.2 OTHER PERTINENT DATA.
.5 SUBMISSIONS SHALL INCLUDE:
.1 DATE AND REVISION DATES; PROJECT TITLE AND NUMBER.
NAME OF: CONTRACTOR; SUB—CONTRACTOR; SUPPLIER; MANUFACTURER.
IDENTIFICATION OF PRODUCT OR MATERIAL.
RELATION TO ADJACENT STRUCTURE OF MATERIALS.
FIELD DIMENSIONS, CLEARLY IDENTIFIED AS SUCH.
SPECIFICATION SECTION NUMBERS
APPLICABLE STANDARDS, SUCH AS CSA OR CGSB NUMBERS.
CONTRACTOR'S STAMP, INITIALLED OR SIGNED, CERTIFYING REVIEW OF SUBMISSION, VERIFICATION OF
FIELD MEASUREMENTS AND COMPLIANCE WITH CONTRACT DOCUMENTS.

GENERAL REVIEW DECLARATION

BEFORE THE ENGINEER CAN ISSUE A GENERAL REVIEW DECLARATION TO THE CITY TO ASSIST IN GAINING AN

OCCUPANCY PERMIT, THE SPACE MUST BE READY FOR THE INTENDED USE. IT IS THE MECHANICAL CONTRACTOR’S

RESPONSIBILITY TO ENSURE ALL ASPECTS OF THE MECHANICAL SYSTEMS HAVE BEEN INSTALLED IN ACCORDANCE WITH

THE CONTRACT DOCUMENTS, MANUFACTURER'S INSTALLATION INSTRUCTIONS AND INDUSTRY STANDARDS AS THE CASE

MAY BE. ADDITIONALLY, ALL SYSTEMS ARE TO HAVE BEEN STARTED UP, BALANCED AND COMMISSIONED (IF

REQUESTED). THE FOLLOWING LIST OF ITEMS AS A MINIMUM SHALL BE REQUIRED WITH NO ISSUES PRIOR TO THE

ENGINEER ISSUING A GENERAL REVIEW DECLARATION:

1. ALL FIRE PROTECTION WORK (SPRINKLERS) SHALL BE COMPLETE WITH A LETTER FROM THE INSTALLING
CONTRACTOR INDICATING CONFORMANCE WITH NFPA OR APPLICABLE STANDARD REFERENCED IN THE
SPECIFICATIONS.

2, ALL HVAC SYSTEMS TO BE OPERATIONAL AND CONFIRMED TO BE GENERALLY INSTALLED IN ACCORDANCE WITH
THE PLANS AND SPECIFICATIONS. STARTUP REPORTS FOR ALL NEW EQUIPMENT SHALL BE PROVIDED.

3. LETTERS FROM ALL RESPECTIVE MECHANICAL SUB—TRADES INDICATING SYSTEMS HAVE BEEN SEISMICALLY
RESTRAINED IN ACCORDANCE WITH THE OBC. THE LETTERS SHALL BE AUTHORED AND SIGNED BY A LICENSED
PROFESSIONAL ENGINEER IN THE PROVINCE OF ONTARIO.

4, A COMPLETE BALANCING REPORT HAS BEEN SUBMITTED WITH NO OUTSTANDING ISSUES.

S ANY NEW PIPING SYSTEMS HAVE BEEN PRESSURE TESTED BY THE INSTALLING
CONTRACTOR AS REQUIRED BY THE SPECIFICATIONS WITH TEST REPORT SUBMITTED TO THE ENGINEER
CONFIRMING THE WORK HAS BEEN DONE.

o N Wi

TESTING AND BALANCING
BALANCE ALL SYSTEMS WHERE AIRFLOW IS GIVEN FOR RATED AR FLOW, ROOM TEMPERATURE CONTROL AND CHECK
CURRENT DRAW AFTER INSTALLATION IS COMPLETE AND IN FULL WORKING ORDER. ADJUST CONTROLS DAMPERS, AND
DIFFUSERS FOR PROPER AIR CIRCULATION AND MINIMUM ENERGY CONSUMPTION. ADJUST FAN SPEEDS THROUGH
VARIABLE SPEED DRIVE AS REQUIRED TO OBTAIN SPECIFIC PERFORMANCE.

BALANCE WATER AND GLYCOL SYSTEMS AT BALANCING VALVES TO ACHIEVE DESIGN FLOW. RECORD PUMP, COIL, AND
AIR HANDLING UNIT PERFORMANCE.

MECHANICAL SYSTEMS SHALL NOT BE CONSIDERED READY FOR FINAL INSPECTION UNTIL BALANCING RESULTS
ACCEPTABLE TO THE ENGINEER ARE OBTAINED. IF IT IS FOUND THAT THE SPECIFIED AR FLOWS CANNOT BE ACHIEVED
ON PORTIONS OF THE SYSTEM, THE ACTUAL CONDITIONS SHALL BE REPORTED TO THE ENGINEER FOR CONSIDERATION
OF CORRECTIVE ACTION BEFORE CONTINUING THE BALANCING PROCEDURE. PROVIDE INSTRUMENTS AND MANPOWER TO
VERIFY RESULTS OF UP TO 307% OF ALL REPORTED MEASUREMENTS. IF MEASURED FLOW AT FINAL INSPECTION
SHOWS DEVIATION OF 10% OR MORE OF SELECTED AREAS, THE REPORT SHALL BE REJECTED. IF REPORT IS
REJECTED, SYSTEMS SHALL BE REBALANCED AND A NEW CERTIFIED REPORT SUBMITTED AT NO EXTRA COST,
FOLLOWING WHICH THE ENGINEER RESERVES THE RIGHT TO REQUEST ADDITIONAL VERIFICATION.

SUBMIT WRITTEN BALANCING REPORT CONFORMING TO AABC AND ASHRAE STANDARDS FOR ENGINEER'S APPROVAL.
ONCE REVIEWED AND DEEMED SATISFACTORY BY THE ENGINEER, THE BALANCING CONTRACTOR SHALL SUBMIT 3
COPIES OF THE BALANCING REPORT FOR SUBMISSION TO THE OWNER.

SEISMIC CONTROL MEASURES
GENERAL:
FOLLOWING SYSTEMS AND/OR EQUIPMENT TO BE SEISMICALLY RESTRAINED IN THE EVENT OF AN EARTHQUAKE.
. AIR HANDLING UNIT
. FIRE PROTECTION SYSTEM
. HEATING, COOLING AND STEAM PIPING.
. DUCTWORK AIR DISTRIBUTION

EARTHQUAKE RESTRAINTS ARE TO BE PROVIDED FOR ALL MECHANICAL SYSTEMS NOTED ABOVE IN ACCORDANCE WITH
THE ONTARIO BUILDING CODE, NFPA 13, SMACNA “HVAC DUCT CONSTRUCTION STANDARDS” AND GOOD ENGINEERING
PRACTICE.

ALL EQUIPMENT SHALL BE SUITABLY ANCHORED, WHETHER RIGIDLY CONNECTED TO THE STRUCTURE, OR ON VIBRATION
ISOLATORS, AND DESIGNED FOR EARTHQUAKE LOADING FOR THE OTTAWA AREA.

DRILLED OR POWER DRIVEN ANCHORS AND FASTENERS NOT PERMITTED.

NO EQUIPMENT, EQUIPMENT SUPPORTS OR MOUNTS TO FAIL BEFORE FAILURE OF STRUCTURE.

THE CONTRACTOR SHALL UTILIZE A SUPPLIER FAMILIAR WITH THE DESIGN OF EARTHQUAKE RESTRAINTS TO PROVIDE A
COMPREHENSIVE PACKAGE OF EARTHQUAKE RESTRAINTS FOR THE PROJECT. PROVIDE DETAILED SHOP DRAWINGS
SHOWING THE PROPOSED RESTRAINT SYSTEM FOR ALL EQUIPMENT, PIPING, AND DUCTWORK ON THE PROJECT. THE
SHOP DRAWINGS SHALL INCLUDE CALCULATIONS FOR THE SUPPORTS CERTIFIED BY AN ENGINEER REGISTERED IN THE
PROVINCE OF ONTARIO AND RECOGNIZED FOR THEIR EXPERTISE IN THIS AREA.

SEISMIC CONTROL MEASURES NOT TO INTERFERE WITH INTEGRITY OF FIRESTOPPING.

AT THE COMPLETION OF THE PROJECT, THE SUPPLIER SHALL REVIEW THE INSTALLATIONS ON SITE, AND SHALL
PREPARE A WRITTEN REPORT CERTIFYING THAT THE INSTALLATIONS HAVE BEEN COMPLETED IN ACCORDANCE WITH
THEIR RECOMMENDATIONS AND THE APPLICABLE BUILDING CODES.

STATIC EQUIPMENT:

ANCHOR EQUIPMENT TO EQUIPMENT SUPPORTS. ANCHOR EQUIPMENT SUPPORTS TO STRUCTURE.

SUSPENDED EQUIPMENT SHALL BE RESTRAINED USING SWAY BRACING AND HANGER RODS. EQUIPMENT SUPPORTED BY
VIBRATION—ISOLATION HANGERS SHOULD BE DETAILED AND INSTALLED WITH ISOLATION HANGERS CLOSE TO THE
STRUCTURE AND UPWARD LIMIT STOPS LOCATED DIRECTLY BELOW THE HANGERS. AVOID BRACING EQUIPMENT TO
SEPARATE PORTIONS OF THE STRUCTURE THAT MAY ACT DIFFERENTLY IN RESPONSE TO AN EARTHQUAKE. FOR
EXAMPLE, DO NOT CONNECT A TRANSVERSE BRACE TO A WALL AND A LONGITUDINAL BRACE TO A FLOOR OR ROOF
AT THE SAME BRACE LOCATION.

VIBRATION ISOLATED EQUIPMENT:

SEISMIC CONTROL MEASURES NOT TO JEOPARDIZE NOISE AND VIBRATION ISOLATION SYSTEMS. PROVIDE 6 TO 9 MM
CLEARANCE DURING NORMAL OPERATION OF EQUIPMENT AND SYSTEMS BETWEEN SEISMIC RESTRAINT AND EQUIPMENT.
INCORPORATE SEISMIC RESTRAINTS INTO VIBRATION ISOLATION SYSTEM TO RESIST COMPLETE ISOLATOR UNLOADING.

PIPING SYSTEMS:

FIRE PROTECTION SYSTEMS: TO NFPA 13

ALL OTHER PIPING SYSTEMS IN ACCORDANCE WITH THE ONTARIO BUILDING CODE.

TO BE COMPATIBLE WITH REQUIREMENTS FOR ANCHORING AND GUIDING OF PIPING SYSTEMS.

SITE VISIT

MANUFACTURER TO VISIT SITE AND PROVIDE WRITTEN CERTIFICATION THAT INSTALLATION IS IN ACCORDANCE WITH
MANUFACTURER’S INSTRUCTIONS AND MAKE ADJUSTMENTS AND CORRECTIONS IN ACCORDANCE WITH WRITTEN REPORT.
PROVIDE ENGINEER WITH NOTICE 24 HOURS IN ADVANCE OF VISIT.

THE ENGINEER PROVIDING THE CERTIFIED DESIGN FOR SEISMIC CONTROL OF EQUIPMENT/COMPONENTS/SYSTEMS
SHALL VISIT THE SITE AS REQUIRED TO PROVIDE A LETTER AT THE END OF THE CONSTRUCTION INDICATING THE
INSTALLATION IS IN ACCORDANCE WITH THE CERTIFIED SHOP DRAWING SUBMISSION. THE LETTER SHALL BE STAMPED
AND SIGNED WITH THE PROFESSIONAL ENGINEER'S SEAL, LICENCED IN THE PROVINCE OF ONTARIO.

CHANGES IN THE WORK
CHANGES IN THE WORK MAY BE REQUESTED FROM TIME TO TIME BY THE ISSUANCE OF A CONTEMPLATED CHANGE
NOTICE (CCN) AND/OR PROPOSED CHANGE (PC). IN ADDITION TO THE NET COST OF THE CHANGE, THE CONTRACTOR
SHALL BE ENTITLED TO A 15% FEE TO COVER OVERHEADS & PROFIT ON HIS WORK AND A 10% FEE TO COVER
OVERHEADS AND PROFIT ON SUB-TRADES.

PROVIDE DETAILED BREAKDOWNS OF MATERIAL AND LABOUR WITH UNIT PRICES AND EXTENSIONS REQUIRED FOR
REVIEW OF CONTEMPLATED CHANGE NOTICES (CCN'S) OR PROPOSED CHANGES (PC'S).

COST QUOTATIONS SHALL BE BASED ON INDUSTRY ACCEPTED COSTING METHODS. PLUMBING AND PIPING MATERIAL
SHALL BE BASED ON "ALL-PRICER" LIST PRICING WITH A 30% DISCOUNT APPLIED. SHEET METAL MATERIAL SHALL BE
BASED ON CURRENT MARKET PRICING. SUBMIT SUPPLIER INVOICES FOR ALL MATERIALS NOT INCLUDED IN "ALL
PRICER".

LABOUR RATES ARE TO BE BASED ON CURRENT CONSTRUCTION LABOUR COST RATE PUBLISHED BY THE MECHANICAL
CONTRACTING ASSOCIATION OF OTTAWA ($80.16 /HR—SHEET METAL AND $83.21 /HR - PIPING (INCLUDING SPRINKLER
TRADES)). PLUMBING AND PIPING LABOUR SHALL BE EVALUATED USING “MCAA" LABOUR UNITS. SHEET METAL FIELD
LABOUR SHALL BE EVALUATED USING "SMACNA" LABOUR UNITS. SHEET METAL SHOP LABOUR SHALL BE RECOMMENDED
AS ACCEPTABLE AS A 15% PREMIUM OVER THE MCA LABOUR RATE. JOB FACTORS SHALL NOT BE CONSIDERED
APPLICABLE TO THIS PROJECT UNLESS CONSTRUCTION WORK IS BEING DONE IN OCCUPIED AREAS OF THE BUILDING.
ALL LABOUR UNITS SHALL BE SUBJECT TO ENGINEER'S REVIEW.

BLENDED LABOUR RATES FOR ALL PERSONNEL FOR THE DURATION OF THE PROJECT SHALL NOT EXCEED THE
FOLLOWING FOR PREMIUM NIGHT SHIFT (MINIMUM THREE CONSECUTIVE NIGHT SHIFTS) AND OVERTIME (OUTSIDE
NORMAL WORKING HOURS).

. PREMIUM NIGHT SHIFT: $110/HR FOR PLUMBING & PIPING LABOUR; $107/HR FOR SHEET METAL LABOUR.
. OVERTIME: $133/HR FOR PLUMBING & PIPING LABOUR; $132/HR FOR SHEET METAL LABOUR.

THE FOLLOWING JOB EXPENSES SHALL BE CONSIDERED TO BE ACCEPTABLE IN CERTAIN PRICING EXERCISES:

. BONDING COSTS.

. WARRANTY COSTS WHERE CONSIDERED ACCEPTABLE SHALL BE BASED ON 2% OF THE MATERIAL & LABOUR
COST FOR THE CHANGE.

. DRAFTING COSTS (WHERE INTERFERENCE /COORDINATION DRAWINGS HAVE BEEN REQUESTED AS PART OF THE
CONTRACT) SHALL BE CONSIDERED BASED ON 2% OF THE LABOUR COST FOR THE CHANGE. EQUIPMENT COSTS
WILL NOT BE CONSIDERED IN THE FORMULA.

. SHEET METAL DELIVERIES WHERE CONSIDERED ACCEPTABLE SHALL BE CHARGED PER THE ONTARIO SHEET
METAL ASSOCIATION.

. HOISTING WHERE CONSIDERED ACCEPTABLE (IE. CRANE IS OFF SITE) SHALL BE CHARGED BASED ON CURRENT
CRANING COSTS.

. EQUIPMENT RENTALS FOR LARGE EQUIPMENT (IE. NOT SMALL TOOLS COVERED IN THE LABOUR UNITS) SHALL
BE CHARGED BASED ON CURRENT RENTAL RATES.

. CORE DRILLING WHERE CONSIDERED ACCEPTABLE SHALL BE CHARGED AS A JOB EXPENSE.

. TRAVEL IN ACCORDANCE WITH THE APPLICABLE UNION AGREEMENT SHALL BE CONSIDERED TO BE ACCEPTABLE
AS A JOB EXPENSE.

THE FOLLOWING JOB EXPENSES SHALL NOT BE CONSIDERED ACCEPTABLE UNDER ANY CIRCUMSTANCES:
. GARBAGE BINS/CLEAN-UP.

. SUPERVISION (FOREMAN, SITE SUPER—INTENDENT, ETC) AS IT IS INCLUDED IN THE LABOUR RATES NOTED AND
REFERENCED ABOVE.

SHIPPING AND DELIVERIES FOR PLUMBING AND PIPING MATERIAL.

PROJECT MANAGEMENT.

ESTIMATING.

SPECIAL CLEANING.

SPECIAL HANDLING / STORAGE.

EQUIPMENT RENTALS FOR SMALL TOOLS.

EQUIPMENT START-UP.

ANY OTHER NON PRODUCTIVE TIME ITEMS.

THE MECHANICAL CONTRACTOR SHALL SUBMIT A TEMPLATE PROPOSED TO BE USED FOR ANY CCN'S/PC'S AS A

FORMAL SHOP DRAWING SUBMISSION FOR REVIEW AND RECOMMENDED ACCEPTANCE PRIOR TO ANY CCN'S/PC'S BEING
ISSUED.

PLUMBING AND FIRE PROTECTION

PIPE AND PIPE FITTINGS
CONDENSATE DRAINAGE PIPING ABOVE GRADE SHALL BE "DWV" COPPER WITH 50:50 TIN LEAD SOLDER JOINTS.

HEATING AND COOLING PIPING SHALL BE TYPE L COPPER WITH 95/5 SOLDERED JOINTS OR SCHEDULE 40 BLACK
THREAD STEEL FOR PIPING UP TO NPS 2 AND SCHEDULE 40 BLACK STEEL WITH WELDED JOINTS FROM NPS 2 1/2
AND LARGER ALL TO ASTM A53. FITTINGS SHALL BE CLASS 125/150 MALLEABLE IRON. ELBOW AND TEES SHALL BE
LONG RADIUS TYPE FOR NPS 2 1/2 AND LARGER.

WHEREVER DISSIMILAR METALS ARE JOINED OR SUPPORTED, THE PIPING SHALL HAVE NON—CONDUCTING TYPE
CONNECTIONS OR HANGERS TO PREVENT GALVANIC CORROSION.

PROVIDE ALL VALVES AS SHOWN ON THE DRAWINGS OR REQUIRED BY AUTHORITIES HAVING JURISDICTION.

HANGERS
SUPPORT ALL PIPING WITH APPROVED ADJUSTABLE CADMIUM OR GALVANIZED STEEL HANGERS, ARRANGED TO SUIT
EXPANSION AND CONTRACTION. SUPPORT COPPER PIPING USING INSULATING TAPE BETWEEN COPPER PIPE AND
FERROUS HANGERS. USE PROTECTION SADDLE OR SHIELD WITH OVERSIZED HANGERS FOR COLD INSULATED PIPE.
SUPPORT SPACING SHALL BE IN ACCORDANCE WITH APPLICABLE STANDARDS.

GLYCOL
SUPPLY AND INSTALL REQUIRED VOLUME OF PRE—MIXED GLYCOL.

USE THE SAME BRAND AND CONCENTRATION OF GLYCOL AS EXISTING.

AUTOMATIC AIR VENT
STANDARD FLOAT VENT WITH BRASS BODY AND NPS 1/8 CONNECTION AND RATED AT 690 KPA WORKING PRESSURE
FOR PIPING OF NPS 2-1/2 AND SMALLER, MAID-O-MIST NO.7 OR EQUAL.

PIPE LINE STRAINER
BRONZE BODY, SCREWED CONNECTIONS, RATED 860KPA.
SCREEN: STAINLESS STEEL WITH PERFORATED SIZE OF .097" USING 200 X 200 MESH.
ACCEPTABLE MATERIALS: SARCO, A. S. LEITCH, COMBRACO, MULLER, NEXUS.

GATE VALVES
NPS 2 AND UNDER SHALL BE SCREWED BRONZE BODY, UNION BONNET SOLID WEDGE DISC, RISING STEM, CLASS
125, 860KPA TO MSS—-SP—80. ACCEPTABLE MATERIALS: JENKINS 810, CRANE 428 SERIES, TOYO 293, NIBCO
T-111, KITZ 24, MILWAUKEE 1152.

OVER NPS 2 SHALL BE CAST IRON BODY, OS&Y RISING STEM, BRONZE TRIM, CLASS 125, 860KPA FF FLANGES, TO

MSS—SP—70. ACCEPTABLE MATERIALS: JENKINS 454J, CRANE 465-1/2, TOYO 421JA, NIBCO F—617-0, KITZ 72,
MILWAUKEE F2885-M.

BALL VALVES
FOR USE UP TO NPS 2 SHALL BE 2 PIECE RATED 600 WOG OF BRONZE OR BRASS BODY, SCREWED OR SOLDERED
ENDS, TFE SEAT, PLATED BRONZE/BRASS CHROME PLATED SOLID BALL AND SHAFT. ACCEPTABLE MATERIALS: WATTS
B6000, TOYO 5044A, NIBCO T-580-70, KITZ 58/59, MILWAUKEE BA150, MAS B3/B4, APOLLO 70-100/70-200,
NEXUS EQUAL.

PIPE INSULATION
HEATING, COOLING, STEAM AND CONDENSATE PIPING: INSULATION SHALL BE SUITABLE FOR OPERATING TEMPERATURES
OF 4 DEG. C TO 454 DEG. C, WATER VAPOUR PERMEANCE 0.02 PERMS MAXIMUM, THERMAL CONDUCTIVITY k OF
0.26 MAXIMUM AT 23.9 DEG. C MEAN TEMPERATURE. CHILLED WATER PIPING, FITTINGS, VALVES, FLANGES, (IE.
SYSTEM), ETC., INSULATION SHALL INCLUDE A CONTINUOUS INTEGRAL APPROVED VAPOUR BARRIER TO CGSB
51-GP—52M. FLEXIBLE ELASTOMERIC CLOSED CELL INSULATION TO CAN/CGSB—51.40 WITH A FLAME AND SMOKE
RATING NOT EXCEEDING 25/50 WHEN TESTED IN ACCORDANCE WITH CAN4-S102 SHALL ALSO BE ACCEPTABLE.
INSULATE FITTINGS FOR PIPING WITH FIBREGLASS PREFORMED FITTINGS OR MITRED SEGMENTS, WIRED IN PLACE, TO
THE SAME THICKNESS AS ADJACENT INSULATION. APPLY SKIM COAT OF INSULATING CEMENT TO PROVIDE A SMOOTH
SURFACE. FINISH WITH GLASS FABRIC EMBEDDED IM MASTIC. ALTERNATIVELY, APPROVED MOULDED FITTING COVERS

MAY BE USED.
INSULATION

PIPING PIPE SIZE (mm) THICKNESS(mm)
CONDENSATE ALL SIZES 12
CHILLED WATER ALL SIZES 25

HOT WATER HEATING ALL SIZES 40
STEAM ALL SIZES 40
CONDENSATE (STEAM) ALL SIZES 40

ALL EXPOSED INSULATION TO BE COVERED IN A CANVAS JACKET. CANVAS JACKET SHALL BE ULC LISTED PLAIN
WEAVE COTTON FABRIC AT 0.75 0Z./SQ.FT.

INSULATION ASSEMBLIES SHALL COMPLY WITH ONTARIO BUILDING REGULATIONS WITH FLAME SPREAD AND SMOKE
DEVELOPED RATINGS NOT EXCEEDING 25 AND 50 RESPECTIVELY.

ACCEPTABLE INSULATION CONTRACTORS: THERMEC, G&L, B.L. THERMAL INSULATION OR ALPINE.

CIRCUIT BALANCING VALVES
BALANCING VALVE SIZE SHALL BE SELECTED BY THE MANUFACTURER FOR A MAXIMUM PRESSURE DROP OF 1.0 FT.
AT RATED FLOW. VALVES ARE NOT NECESSARILY LINE SIZE. MANUFACTURER TO SUBMIT BALANCING VALVE
SCHEDULE FOR APPROVAL.
SHALL BE OF MULTIPLE TURN Y PATTERN GLOBE STYLE DESIGN AND ALL METAL PARTS OF BRONZE COPPER ALLQY,

250 PSI RATING, THREADED ENDS, INSTALLED IN ANY DIRECTION WITHOUT AFFECTING FLOW MEASUREMENT AND SHALL
PROVIDE PRECISE FLOW MEASUREMENT, PRECISION FLOW BALANCING, POSITIVE SHUT-OFF WITH NO-DRIP SEAT AND

TEFLON DISC, AND MEMORY STOP. SHALL BE EQUAL TO ARMSTRONG CBV-T, TOUR AND ANDERSON, RWV 9517 (M.A.
STEWART).

FOR ALL CHILLED WATER APPLICATIONS, PROVIDE PREFORMED INSULATION ENCLOSURES.
ACCEPTABLE MANUFACTURERS: ARMSTRONG, TOUR AND ANDERSON, AMTROL, RWV (M. A. STEWART), NEXUS.
FIRE PROTECTION
MODIFY EXISTING SPRINKLER SYSTEM AS SHOWN ON DRAWING TO LIGHT HAZARD AS PER NFPA-13. NEW SPRINKLER
HEADS SHALL BE SAME BRAND AS EXISTING UNLESS STATED OTHERWISE ON THE DRAWINGS.
DRAIN AND REFILL GLYCOL SPRINKLER SYSTEM AS REQUIRED.
COORDINATE SHUTDOWN AND START-UP OF FIRE ALARM SYSTEM WITH ELECTRICAL CONTRACTOR AS REQUIRED.

PROVIDE FIRE WATCH AS REQUIRED.

STEAM AND CONDENSATE

PIPE
STEAM PIPE SHALL BE SCHEDULE 40 TO ASTM A53, GRADE B FOR UP TO NPS 6 AND SCHEDULE 30 OVER NPS 6
CONDENSATE PIPING SHALL BE SCHEDULE 80 TO ASTM A53 GRADE B

PIPE JOINTS
NPS 2 AND UNDER SHALL BE SCREWED FITTINGS WITH TEFLON TAPE OR PULVERIZED LEAD PASTE. PIPE THREAD:
TAPER.
BOLTS AND NUTS SHALL BE CARBON STEEL TO ANSI B18.2.1 AND ANSI/ASME B18.2.2. BUTTWELDING ENDS TO
ANSI/ASME B16.25 AS INDICATED.

FITTINGS
PIPE FLANGES SHALL BE CAST IRON TO ANSI/ASME B16.1 CLASS 125. SCREWED FITTINGS SHALL BE MALLEABLE
IRON TO ANSI/ASME B16.2, CLASS 150. STEEL PIPE GASKETS, FLANGES AND FLANGED FITTINGS TO ANSI/ ASME
B16.5. BUTTWELDING FITTINGS SHALL BE STEEL TO ANSI/ASME B16.9. UNIONS SHALL BE MALLEABLE IRON, TO
ASTM A47M AND ANSI/ASME B16.3.

GATE VALVES
GATE VALVES NPS 2 AND UNDER SHALL BE SCREWED RISING STEM: TO MSS SP-80, CLASS 125, 860 KPA,
BRONZE BODY, SOLID WEDGE DISC. ACCEPTABLE MATERIALS: JENKINS 810J, CRANE 428, KITZ 24, TOYO 293.

FLOAT & THERMOSTATIC STEAM TRAPS 0-110 KPA
APPLICATION:  FOR MODULATING STEAM SERVICE ON HEATING COILS, CONVERTERS, RADIATION, AND ELSEWHERE AS
INDICATED. MATERIALS: BODY — CAST IRON OR CAST STEEL; VALVE — CHROME OR STAINLESS STEEL WITH STAINLESS
STEEL SEAT; FLOAT AND MECHANISMS — STAINLESS STEEL; AR VENT — PHOSPHOR BRONZE OR STAINLESS STEEL
THERMOSTATIC TYPE.

PIPE LINE STRAINERS
APPLICATION:  AHEAD OF EACH CONDENSATE PUMP, STEAM TRAP, CONTROL VALVE AND ELSEWHERE AS INDICATED.
WORKING PRESSURE: 860 KPA. BODY: BRONZE OR CAST IRON. CONNECTIONS: SCREWED. SCREEN: STAINLESS
STEEL WITH 0.8 MM PERFORATIONS.
ACCEPTABLE MATERIALS: BRAUKMANN, ERWEL, LEITCH, MUELLER, SPIRAX, COMBRACO, MUELLER.

HUMIDIFIER DRAIN COOLER
SHALL BE EQUAL TO DRISTEEM "DRANE — KOOLER" CONSTRUCTED OF STAINLESS STEEL WITH ALL JOINTS WELDED.
THE UNIT SHALL BE CAPABLE OF BEING MOUNTED FROM THE WALL, FLOOR, OR SUSPENSION MOUNT. THE UNIT
SHALL BE SPACE EFFICIENT WITH HORIZONTAL ORIENTATION SIDE DRAIN OUTLET CAPABILITY. THE TEMPERATURE
ACTUATED VALVE ON THE COLD WATER INLET SHALL BE NON-ELECTRIC AND THE SENSOR ON THE OUTLET SHALL
PROVIDE FOR TEMPERED WATER TEMPERATURES LEAVING THE COOLER AT 140°F OR LESS. COOLER CONNECTIONS
SHALL BE 1"@ FOR THE HOT WATER (I.E. FROM THE HUMIDIFIER), 2”@ FOR THE TEMPERED WATER (I.E. LEAVING
WATER), AND 3/8°@ COLD WATER SUPPLY (LE. DOMESTIC COLD WATER SUPPLY). THE DRAIN COOLER SHALL BE
INSTALLED IN ACCORDANCE WITH THE MANUFACTURERS INSTALLATION INSTRUCTIONS. NO MORE THAN 10" OF
VERTICAL DIMENSION SHALL BE PROVIDED BETWEEN THE DRAIN COOLER AND HUMIDIFIER. INSTALL DRAIN COOLER
BELOW THE HUMIDIFIER FROM THE FLOOR, WALL, OR SUSPENDED IN ORDER TO KEEP THE VERTICAL DISTANCE
BETWEEN THE HUMIDIFIER AND COOLER UNDER 10'.

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY
FOR THE USE BY THE PARTY WITH WHOM THE
DESIGN PROFESSIONAL HAS ENTERED INTO A
CONTRACT AND THERE ARE NO REPRESENTATIONS
OF ANY KIND MADE BY THE DESIGN
PROFESSIONAL TO ANY PARTY WITH WHOM THE
DESIGN PROFESSIONAL HAS NOT ENTERED INTO A

CONTRACT.

THE PAPER COPY OF THE DRAWINGS ISSUED FOR
BUILDING PERMIT AND/OR TENDER WILL TAKE
PRECEDENCE OVER ELECTRONIC COPIES.
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VENTILATION AND AIR CONDITIONING

DUCTWORK

THESE DESIGN DOCUMENTS ARE PREPARED SOLELY
FOR THE USE BY THE PARTY WITH WHOM THE
DESIGN PROFESSIONAL HAS ENTERED INTO A

ELECTRONIC/ELECTRIC VALVE ACTUATORS INTERNAL ADJUSTMENTS

DUCTWORK SHALL BE OF GALVANIZED STEEL AND SHALL BE LOCK FORMING QUALITY.  ALL DUCTWORK SHALL BE
CONSTRUCTED, BRACED, CONNECTED AND JOINTED AS RECOMMENDED IN THE LATEST ISSUE OF THE DUCT

PROVIDE ELECTRONIC/ELECTRIC VALVE ACTUATORS WITH SPRING RETURN TO NORMAL POSITION (N.0./N.C.). POWER
REQUIREMENTS 24V AC. CONTROL SIGNALS AS SPECIFIED ELSEWHERE, WITH POSITIONING TIME OF APPROXIMATELY

WATER COILS:
A ALL COOLING COILS SHALL BE ENCLOSED IN AN INSULATED COIL SECTION. COIL HEADERS AND U-BENDS

ALL ADJUSTMENTS NOTED BELOW SHOULD BE PROGRAMMABLE ONLY. POTENTIOMETERS AND DIP SWITCHES ARE NOT
ACCEPTABLE.

CONTRACT AND THERE ARE NO REPRESENTATIONS
OF ANY KIND MADE BY THE DESIGN

CONSTRUCTION STANDARDS ISSUED BY THE SHEET METAL NATIONAL ASSOCIATION INC. (SMACNA). ALL DUCTWORK SHALL NOT BE EXPOSED. 1 MINIMUM SPEED ADJUSTMENT PROFESS WHOM
SHALL BE INSTALLED TO CONFORM TO THE ONTARIO BUILDING CODE, NFPA 90A AND 91 AND IN ACCORDANCE WITH FOUR (#) MINUTES. .2 WATERFLOW SHALL BE COUNTER TO AIRFLOW. 2 MAXIMUM SPEED ADJUSTMENT DESIGN &au#ﬂmqmoo% g:m_ﬁmzmc _ﬂw A
OTHER APPLICABLE CODES. ACTUATOR SHALL HAVE A MODULATING RANGE OF 0—10V OR 4—20 MA .3 COILS SHALL BE PROOF TESTED TO 300 PSIG AND LEAK TESTED TO 200 PSIG AR PRESSURE UNDER WATER. .3 GAIN AND OFFSET ADJUSTMENTS FOR SIGNAL FOLLOWER CONTRACT.
. 4 HEADERS SHALL BE ROUND COPPER PIPE. STEEL PIPE HEADERS ARE NOT ACCEPTABLE. 4 OVERLOAD

DUCTWORK GAUGES, REINFORCING AND SEALING TECHNIQUES SHALL BE IN ACCORDANCE WITH LATEST EDITION OF FLOATING POINT ACTUATION FOR TERMINAL EQUIPMENT CONTROL VALVES SHALL BE ACCEPTABLE FOR FLOWS OF 10 5 TUBES SHALL BE 1/2" 0.D., .016” THICK. 5 CURRENT LIMIT
SMACNA, FOR THE FOLLOWING CLASSIFICATION. GPM OR LESS. ALL OTHER ACTUATORS FOR TERMINAL EQUIPMENT CONTROL VALVES AND CENTRAL SYSTEM CONTROL 6 MAXIMUM FACE VELOCITY 500-550 FPM.

VALVES SHALL BE MODULATING TYPE CAPABLE OF RECEIVING A 0-10V OR 4-20 MA. SIGNAL. IN ADDITION, THE DRIVE SHALL BE PROGRAMMABLE TO CONTROL THE FOLLOWING FUNCTIONS FROM THE LOCAL/HAND THE PAPER COPY OF THE DRAWINGS ISSUED FOR
SYSTEM PRESSURE CLASS SEAL CLASS FILTERS CONTROL PANEL. BUILDING PERMIT AND/OR TENDER WILL TAKE
EXHAUST AR +250 PA C AIR HANDLING UNIT PROVIDE FACTORY FABRICATED FILTER SECTION OF THE SAME CONSTRUCTION AND FINISH AS UNIT CASING WITH .1 ACCELERATION TIME — PROGRAMMABLE FROM APPROXIMATELY 3 TO 280 SECONDS. PRECEDENCE OVER ELECTRONIC COPIES.
RETURN AR —250 PA C UL FILTER GUIDES AND HINGED, REMOVABLE DOUBLE WALL ACCESS DOORS WITH GASKET FOR MINIMUM LEAKAGE FOR .2 DECELERATION TIME — PROGRAMMABLE FROM APPROXIMATELY 3 TO 280 SECONDS.
CONSTANT VOLUME SUPPLY +500 PA C QUALITY ASSURANCE FILTER REMOVAL. .3 FAULT COUNTER RESET — TO LIMIT FAULT RESET ATTEMPTS TO SEVEN (7), THE FAULT COUNTER RESET IS
OUTDOOR AR =250 PA C AIR HANDLING UNITS: PRODUCT OF MANUFACTURER REGULARLY ENGAGED IN PRODUCTION OF COMPONENTS WHO TURNED ON.

JOINTS SHALL BE PITTSBURGH SEAM, LONGITUDINALLY, DRIVE SLIP (450 mm AND UNDER) AND BAR SLIP (ABOVE
450 mm) TRANSVERSELY, AND SHALL BE AR TIGHT.

SUPPORT DUCT ON 40x40x3mm ANGLE TRAPEZE SUPPORT WITH 6 mm ROD HANGERS AT 3 M MAXIMUM CENTRES.

TURNS IN DUCTWORK SHALL HAVE CENTRE LINE RADIUS NOT LESS THAN 1-1/4 TIMES DUCT WIDTH, OR SHALL HAVE
MITRE BENDS WITH HOLLOW TURNING VANES.

RIGID ROUND DUCTWORK SHALL BE SPIRAL GALVANIZED STEEL CONSTRUCTION WITH SLIP JOINT, MADE AR TIGHT
USING HIGH PRESSURE SEALANT AND REINFORCING TAPE.

BALANCING DAMPERS SHALL BE MULTI-BLADE, GALVANIZED STEEL CONSTRUCTION WITH INDICATING TYPE LOCKING
REGULATOR ON 50mm STAND OFF BRACKET, COMPLETE WITH CHANNEL FRAME, LINKAGES, AND SHAFT EXTENSION
WITH HANDLE FOR MANUAL ADJUSTMENT.

FLEXIBLE CONNECTIONS

SHALL BE EQUAL TO DURO-DYNE METAL FAB WITH DUROLON FABRIC, 75 mm WIDE HEAVY WEIGHT COATED
FIBREGLASS FABRIC SECURELY FASTENED TO DUCTWORK AND EQUIPMENT BY GALVANIZED STEEL CONNECTORS.
FLEXIBLE CONNECTION SHALL BE AIR-TIGHT AND SUITED FOR OPERATION UP TO 135°C.

DIFFUSERS

SIZES INDICATED ON THE DRAWINGS ARE NOMINAL. PROVIDE CORRECT STANDARD PRODUCT NEAREST TO NOMINAL
FOR CAPACITY, CORRECT THROW, AND TO NOT EXCEED NC 35 IN THE SPACE.

UNIT SHALL BE EQUIVALENT TO THE TYPE AS SPECIFIED ON THE DRAWINGS, OF EQUAL SHAPE, SIZE, CONSTRUCTION,
MATERIAL, FINISH, AND PERFORMANCE.

ACCEPTABLE MATERIALS: E. H. PRICE, NAILOR INDUSTRIES, KRUEGER, TITUS, METAL-AIRE.

DUCT INSULATION

ALL COVERING SHALL BE APPLIED IN A WORKMANLIKE MANNER TO PRESENT A NEAT AND CLEAN APPEARANCE AT
COMPLETION OF THE WORK TO THE APPROVAL OF THE ENGINEER AND OWNER. INSULATION ASSEMBLIES SHALL
COMPLY WITH ONTARIO BUILDING REGULATIONS WITH FLAME SPREAD AND SMOKE DEVELOPED RATINGS NOT EXCEEDING
25 AND 50 RESPECTIVELY. UTILIZE PINS ON RECTANGULAR DUCTWORK & WIRE ON ROUND DUCTWORK TO SECURE
THERMAL INSULATION.

APPLY 25mm THICK ACOUSTIC INSULATION ON DUCTWORK WHERE SHOWN ON THE DRAWINGS UNLESS NOTED
OTHERWISE. ACOUSTIC INSULATION TO BE 25mm THICK HIGH DENSITY FLEXIBLE FIBREGLASS DUCT LINER, WITH
NEOPRENE COATING, EQUAL TO CERTAIN TEED 200, FLAME SPREAD RATING OF 25 OR LESS, FASTENED TO INTERIOR
SHEET METAL SURFACES WITH 100% COVERAGE OF AN APPROVED FIRE RESISTANT BONDING ADHESIVE AND METAL
PINS AND WASHERS, SPACED ON NOT MORE THAN 300 mm CENTRES. SEAL EDGES, PIN PENETRATIONS AND JOINTS
WITH AN APPROVED FIRE RESISTANT MASTIC. ~ PROTECT LEADING EDGES WITH SHEET METAL EDGING. ALL DUCT SIZES
SHOWN ON THE DRAWINGS ARE FREE AREA SIZES AND DO NOT INCLUDE FOR ACOUSTIC INSULATION, THEREFORE, THE
CONTRACTOR SHALL MAKE PROPER ALLOWANCE FOR INCREASING THE DUCT SIZE TO ACCOMMODATE ACOUSTIC
INSULATION WHERE INDICATED.

APPLY 25mm FIBREGLASS INSULATION WITH FACTORY APPLIED VAPOUR BARRIER ON EXHAUST DUCTWORK WITHIN 3
METRES OF EXTERIOR WALLS OR OPENINGS OR FROM BACKDRAFT DAMPER, WHICHEVER IS GREATER.

ALL DUCTWORK CARRYING UNHEATED OUTSIDE AIR SHALL BE INSULATED WITH 2" THICK RIGID 4.5# DENSITY
INSULATION WITH FACTORY APPLIED ALUMINUM FOIL VAPOUR BARRIER. (FROM OUTDOOR AIR DUCT TO AHU-1).

ALL EXPOSED INSULATION TO BE RIGID AND COVERED IN A CANVAS JACKET. CANVAS JACKET SHALL BE ULC LISTED
PLAIN WEAVE COTTON FABRIC AT 0.75 OZ./SQ.FT.

ACCEPTABLE INSULATION CONTRACTORS: THERMEC, G&L, B.L. THERMAL INSULATION OR ALPINE.

CONTROLS

ACCEPTABLE CONTROLS CONTRACTOR: TRANE.

IT SHALL BE UNDERSTOOD THAT INTERLOCKING WIRING, CONDUIT, ETC. REQUIRED TO MEET THE SEQUENCE STATED
SHALL BE BY THIS DIVISION, UNLESS SPECIFICALLY STATED OTHERWISE.

SEQUENCE OF OPERATION — AIR HANDLING UNIT
START/STOP
THE BAS SHALL START AND STOP THE SYSTEM BASED UPON A TIME OF DAY, DAY OF WEEK SCHEDULE.

TEMPERATURE CONTROL

THE RETURN, MIXING AR AIR AND OUTDOOR AR DAMPERS SHALL BE MODULATED IN SEQUENCE WITH THE HEATING
AND COOLING CONTROL VALVES IN ORDER TO MAINTAIN A RETURN AIR TEMPERATURE OF 22°C.

ALL DAMPERS FOR THE AIR HANDLING UNIT SHALL BE CONTROLLED SEPARATELY.

THE UNIT SHALL OPERATE IN FREE COOLING MODE (OUTDOOR AIR ECONOMIZER) WHEN THE OUTDOOR AR
CONDITION IS SUITABLE TO SATISFY THE ROOM'S COOLING REQUIREMENTS. DURING ECONOMIZER OPERATION THE
OUTDOOR AIR, RETURN AR AND MIXING AIR DAMPERS ARE TO OPERATE IN SEQUENCE AND MECHANICAL COOLING
(CHILLED WATER) SHALL BE DISABLED. WHEN OUTDOOR CONDITIONS ARE NOT SUITABLE TO PROVIDE FREE
COOLING, THE OUTDOOR AIR DAMPER IS TO MODULATE TO ITS MINIMUM POSITION AND THE CHILLED WATER VALVE
IS TO OPEN AS REQUIRED TO SATISFY SETPOINT. THE GENERAL COOLING SEQUENCE SHALL MATCH OTHER AR
HANDLING SYSTEMS WITHIN THE BUILDING.

PROVIDE CARBON DIOXIDE SENSOR WITHIN RETURN AR DUCT TO AHU-1 TO CONTROL THE OUTDOOR AIR INTAKE.
SETPOINT TO BE 1200PPM.

ISSUES COMPLETE CATALOG DATA ON TOTAL PRODUCT OFFERING.

AIR HANDLING UNIT:  CERTIFY CAPACITY, STATIC PRESSURE, FAN SPEED, BRAKE HORSEPOWER AND SELECTION
PROCEDURES IN ACCORDANCE WITH ARI 430-89.

AR COILS: CERTIFY CAPACITIES, PRESSURE DROPS AND SELECTION PROCEDURES IN ACCORDANCE WITH ARl 410-87.

SHOP DRAWINGS

PRODUCT DATA SHALL INDICATE DIMENSIONS, WEIGHTS, CAPACITIES, FAN PERFORMANCE, MOTOR ELECTRICAL
CHARACTERISTICS, AND FINISHES OF MATERIALS.

SUBMIT PRODUCT DATA OF FILTER SIZES AND QUANTITIES, FILTER PERFORMANCE, AND FILTER FRAMES.

SUBMIT MANUFACTURER’S INSTALLATION INSTRUCTIONS.

PROVIDE FAN CURVES WITH SPECIFIED OPERATING POINT CLEARLY PLOTTED.

SUBMIT SOUND POWER LEVELS FOR AR HANDLING UNITS AT SCHEDULED CONDITIONS. IF UNIT EXCEEDS SOUND
POWER LEVELS AT SCHEDULED CONDITIONS, MANUFACTURER MUST PROVIDE SOUND ATTENUATORS.

OPERATION AND MAINTENANCE DATA

SUBMIT OPERATION AND MAINTENANCE DATA . INCLUDE INSTRUCTIONS FOR LUBRICATION, FILTER REPLACEMENT, MOTOR
AND DRIVE REPLACEMENT, SPARE PARTS LISTS, AND WIRING DIAGRAMS.

EXTRA STOCK

PROVIDE ONE SET OF SPARE FILTERS.

DELIVERY, STORAGE AND HANDLING

DELIVER PRODUCTS TO SITE IN SECTIONS AS REQUIRED TO ACCOMMODATE THE SITE RESTRICTIONS. THE SUPPLIER
SHALL CAREFULLY REVIEW THE SITE RESTRICTIONS PRIOR SUBMITTING SHOP DRAWINGS. SHIP SECTIONS OVER THE
ROAD WITH 10 MIL POLY SHRINK—WRAP.

STORE AND PROTECT PRODUCTS IN SUITABLE LOCATIONS ON AND OFF SITE. STORE IN A CLEAN DRY PLACE AND
PROTECT FROM WEATHER AND CONSTRUCTION TRAFFIC. HANDLE CAREFULLY TO AVOID DAMAGE TO COMPONENTS,
ENCLOSURES, AND FINISH. UNITS SHALL BE HEATED AND VENTILATED DURING STORAGE.

DO NOT OPERATE UNITS FOR ANY PURPOSE, TEMPORARY OR PERMANENT, UNTIL DUCTWORK IS CLEAN, FILTERS ARE
IN PLACE, BEARINGS LUBRICATED, AND FAN HAS BEEN TEST RUN UNDER OBSERVATION.

PRODUCTS
GENERAL

THE CONTRACTOR SHALL BE RESPONSIBLE FOR ANY ADDITIONAL EXPENSES THAT MAY OCCUR DUE TO ANY
SUBSTITUTION.

MANUFACTURER SHALL TAG EACH SECTION TO INDICATE LOCATION IN DIRECTION OF AIRFLOW TO FACILITATE ASSEMBLY
AT THE JOB SITE. IN ORDER TO PREVENT LEAKAGE, WHERE SECTIONS ARE SHIPPED SEPARATELY MANUFACTURER TO
PROVIDE GASKETING AND INTERNAL METAL SLEEVE TO COVER THE SPLICE BETWEEN SECTION. ALL FOUR SIDES TO
HAVE SLEEVING. MANUFACTURER SHALL ENSURE THAT THE UNIT BE SUFFICIENTLY BROKEN DOWN TO ALLOW
INSTALLATION THROUGH THE EXISTING RESTRICTED ACCESS AND LIMITED DOOR OPENINGS. UNIT SHALL BE BUILT-UP
ON SITE AS REQUIRED. MANUFACTURER REPRESENTATIVE SHALL VISIT THE SITE PRIOR TO SUBMITTING SHOP
DRAWINGS AND UNIT FABRICATION TO ENSURE THE UNIT SUPPLIED WILL BE ABLE TO BE INSTALLED THROUGH THE
BUILDING’S LIMITED ACCESS.

FABRICATE UNITS WITH FAN SECTIONS, COIL SECTIONS, MIXING BOX, HUMIDIFIER SECTION, FILTER SECTIONS, ALL
MOUNTED ON AN EXTERNALLY INSULATED STEEL BASE RAIL OR AN INSULATED FORMED PERIMETER STEEL CHANNEL.

FACTORY FABRICATE AND TEST AIR HANDLING UNITS OF SIZES, CAPACITIES, AND CONFIGURATION AS INDICATED AND
SPECIFIED.  UNITS SHALL BE FULLY ASSEMBLED UP TO PRACTICAL SHIPPING LIMITATIONS.

PERFORMANCE SHALL BE AS INDICATED ON THE DRAWINGS.
UNIT MAXIMUM DIMENSIONS TO BE 2450mm LONG X 1850mm HIGH X 1050mm WIDE.

ACCEPTABLE MATERIALS: MCQUAY, TRANE, YORK, ENGINEERED AR, AAON.

CASING

UNIT SHALL BE DOUBLE WALL CONSTRUCTION IN ALL SECTIONS. EXTERIOR WALL SHALL BE MINIMUM 16 GA. 690
GALVANIZED STEEL. INTERIOR WALL SHALL BE MINIMUM 20 GA. GALVANIZED STEEL. FOIL FACING ON INSULATION
SHALL NOT BE ACCEPTABLE AS A SUBSTITUTE FOR DOUBLE WALL CONSTRUCTION. UNIT FLOOR TO BE FABRICATED OF
14 GA. GALVANIZED STEEL OR 0.090 ALUMINUM IN ORDER THAT WALKING INSIDE UNIT DOES NOT DAMAGE FLOORING.
REMOVAL OF ALL EXTERIOR PANELS SHALL NOT AFFECT THE STRUCTURAL INTEGRITY OF THE UNIT. UNITS WITH
WELDS ON EXTERIOR SURFACES OR WELDS THAT HAVE BURNED THROUGH FROM INTERIOR WELDS SHALL ALSO

RECEIVE A FINAL SHOP COAT OF ZINC-RICH PROTECTIVE PAINT IN MANUFACTURER'S STANDARD COLOUR.
INSULATION SHALL BE 2" THICK 3 LB. FIBREGLASS SANDWICHED BETWEEN THE OUTER CASING AND THE LINER.

AS REQUIRED FOR ROUTINE SERVICE ACCESS, UNIT SHALL BE SUPPLIED WITH MINIMUM OF 48" HIGH, GALVANIZED,
DOUBLE WALL, HINGED ACCESS DOORS. FOR SMALLER UNITS, DOORS SHALL BE FULL HEIGHT. ~ ACCESS DOOR
SHALL HAVE A FULL PERIMETER NEOPRENE GASKET TO PREVENT AR LEAKAGE, AND MINIMUM OF TWO HANDLES THAT
CAN BE OPENED FROM UNIT INTERIOR AND EXTERIOR. ACCESS DOORS SHALL BE PROVIDED ON FILTER SECTION,
ACCESS SECTION, BETWEEN COILS, HUMIDIFIER SECTION, AND FAN SECTIONS.

UNITS SHALL HAVE INTERNAL MOTOR AND DRIVES AND SHALL BE PROVIDED WITH A FULL SIZE SERVICE DOOR ON
THE DRIVE SIDE OF THE FAN LARGE ENOUGH TO FACILITATE MOTOR REMOVAL. DOORS SHALL BE CONSTRUCTED AS
DESCRIBED EARLIER. FAN SECTION ACCESS DOOR SHALL CONTAIN SEALED GLASS AND WIRE VIEW WINDOW.

FILTER BOXES SHALL BE FABRICATED TO FLANGE TO OTHER UNIT COMPONENTS. BLOCKOFFS SHALL BE PROVIDED BY
THE UNIT MANUFACTURER AS REQUIRED TO PREVENT AIR BYPASS AROUND FILTERS.

PROVIDE MERV 7 PRE-FILTER AND MERV 11 FINAL FILTER. FILTERS SHALL BE REMOVABLE FROM FACE OR ONE
SIDE OF THE FILTER SECTION.

PROVIDE EXTERNALLY READABLE FILTER GAUGES FOR EACH BANK OF FILTERS.

DAMPERS
MIXING DAMPER TO BE RUSKIN CD60 OR EQUIVALENT. DAMPER SHALL BE OF AIRFOIL DESIGN AND GALVANIZED OR
EXTRUDED ALUMINUM CONSTRUCTION. IT SHALL BE OPPOSABLE BLADE TYPE WITH METAL COMPRESSIBLE JAMB SEALS
AND EXTRUDED VINYL BLADE EDGE SEALS ON ALL BLADES. BLADES SHALL ROTATE ON STAINLESS STEEL SLEEVE
BEARINGS. MAXIMUM DAMPER BLADE LENGTH SHALL BE 60”. LEAKAGE RATE SHALL NOT EXCEED 6 CFM/SQUARE
FOOT AT 4" WG.

HUMIDIFIER
THE AR HANDLING MANUFACTURER SHALL PROVIDE DIRECT STEAM INJECTION HUMIDIFIER DISTRIBUTOR AT THE
FACTORY. STEAM DISTRIBUTOR SHALL BE DOUBLE WALL AND SIZED FOR 70 LBS/HR WITH AN INCOMING STEAM
PRESSURE OF 10 PSI. PROVIDE UNOBSTRUCTED ABSORPTION DISTANCE DOWNSTREAM OF HUMIDIFIER DISTRIBUTOR.
THE AIR HANDLING UNIT MANUFACTURER SHALL FACTORY PIPE THE CONDENSATE DRAINS FROM THE HUMIDIFIER
DISTRIBUTORS. SEAL ALL OPENINGS THROUGH THE UNIT CASING TO MEET THE PRESSURE TESTING CRITERIA. PROVIDE
MULTIPLE TUBES AS REQUIRED TO ACHIEVE THE REQUIRED CAPACITY.

EXECUTION

ENVIRONMENTAL REQUIREMENTS
DO NOT OPERATE UNITS FOR ANY PURPOSE, TEMPORARY OR PERMANENT, UNTIL DUCTWORK IS CLEAN, FILTERS ARE
IN PLACE, BEARINGS LUBRICATED, AND FAN HAS BEEN TEST RUN UNDER OBSERVATION.

INSTALLATION AND STARTUP
INSTALL IN ACCORDANCE WITH MANUFACTURER’S INSTRUCTIONS.

STARTUP SHALL BE SUPERVISED BY MANUFACTURER’S REPRESENTATIVE.

VARIABLE SPEED DRIVES

GENERAL
FURNISH COMPLETE VARIABLE SPEED DRIVES UTILIZING PULSE WIDTH MODULATED (PWM) DESIGN AS SPECIFIED HEREIN
FOR THE MOTORS DESIGNATED TO BE VARIABLE SPEED. ALL FEATURES SHALL BE INCLUDED WITHIN THE VSD
ENCLOSURE, UNLESS OTHERWISE SPECIFIED. VSD ENCLOSURE SHALL BE NEMA 1. THE VSD SHALL BE RATED 600
VOLT + 10% AND SHALL OPERATE CONTINUOUSLY WITHOUT FAILURE WHEN CONNECTED TO A THREE PHASE SUPPLY
LINE. THE VSD SHALL BE HIGHLY RELIABLE AND RATED FOR 250,000 HOURS MEAN TIME BEFORE FAILURE (MTBF).

THE VSD AND OPTIONS SHALL BE TESTED TO ANSI/UL STANDARD 508. THE COMPLETE VSD, INCLUDING ALL
SPECIFIED OPTIONS, SHALL BE ASSEMBLED BY THE MANUFACTURER, WHICH SHALL BE UL-508 CERTIFIED FOR THE
BUILDING AND ASSEMBLY OF OPTION PANELS. ASSEMBLY OF THE OPTION PANELS BY A THIRD—PARTY PANEL SHOP IS
NOT ACCEPTABLE. THE APPROPRIATE UL STICKERS SHALL BE APPLIED IN BOTH THE VSD AND OPTION PANEL, IN THE
CASE WHERE THESE ARE NOT CONTAINED IN ONE PANEL. WHEN THESE VSD'S ARE TO BE LOCATED IN CANADA, CSA
OR C-UL CERTIFICATIONS SHALL APPLY.

ACCEPTABLE MANUFACTURER’S: DANFOSS, RELIANCE, SIEMENS, ABB, AC TECH, HITACHI.

WARRANTY
THE VSD SHALL BE WARRANTED BY THE MANUFACTURER FOR A PERIOD OF THIRTY-SIX (36) MONTHS FROM DATE OF
SHIPMENT.  THE WARRANTY SHALL INCLUDE PARTS, LABOUR, TRAVEL COSTS AND LIVING EXPENSES INCURRED BY THE
MANUFACTURER TO PROVIDE FACTORY AUTHORIZED ON-SITE SERVICE.

THE MOTOR(S) WHICH ARE DIRECTLY CONNECTED TO THE VSD SHALL BE WARRANTED BY THE VSD MANUFACTURER
AGAINST INSULATION BREAKDOWN WHICH IS DIRECTLY ATTRIBUTED TO THE VSD FOR THE SAME THIRTY-SIX (36)
MONTH PERIOD. THE MOTOR SHOULD BE RATED INVERTER DUTY AS PER NEMA MG1 PART 31.

BASIC DESIGN
THE ADJUSTABLE FREQUENCY DRIVE SHALL PRODUCE ADJUSTABLE FREQUENCY OUTPUT. DRIVES UTILIZING SIX STEP
TECHNOLOGY ARE NOT ACCEPTABLE. TO ELIMINATE THE NEED FOR ISOLATION TRANSFORMERS AND/OR LINE
SUPPRESSION EQUIPMENT, INPUT LINE REACTORS WILL BE AN INTEGRAL PART OF THE INPUT SECTION OF THE DRIVE.
IF ISOLATION TRANSFORMERS OR OTHER EXTERNAL SUPPRESSION EQUIPMENT IS NEEDED TO MEET THIS
SPECIFICATION, THE SUPPLY AND ADDITIONAL ELECTRICAL INSTALLATION, SHALL BE INCLUDED AS PART OF THIS WORK.
THE VSD SHALL HAVE AN INTERNALLY MOUNTED 3% LINE REACTOR/3%IMPEDANCE REACTOR AS A MINIMUM TO
REDUCE INPUT CURRENT HARMONIC CONTENT AND PROVIDE ISOLATION FROM POWER LINE TRANSIENTS SUCH AS
UTILITY POWER FACTOR CORRECTION CAPACITOR SWITCHING TRANSIENTS AND TO REDUCE RFI EMISSIONS. ALL
ASSOCIATED COSTS FOR INSTALLATION AND WIRING SHALL BE ASSUMED BY THE MANUFACTURER FOR EXTERNALLY
MOUNTED LINE REACTORS.

LINE NOISE SHALL BE NO GREATER THAN 3% HARMONIC DISTORTION AND NO MORE THAN A 16,400
VOLT-MICROSECOND COMMUTATION NOTCH AREA, IN ACCORDANCE WITH IEEE STANDARD 519-1992 FOR SPECIAL
APPLICATIONS.

THE VSD SHALL BE CAPABLE OF STARTING INTO A ROTATING LOAD (FORWARD OR REVERSE) AND ACCELERATING TO
SETPOINT WITHOUT TRIPPING OR DAMAGING COMPONENTS.

THE VSD SHALL HAVE FOUR PROGRAMMABLE CRITICAL FREQUENCY LOCKOUT RANGES TO PREVENT THE VSD FROM
OPERATING AT AN UNSTABLE SPEED.

.4 VARIABLE OVERLOAD — TO PROTECT MOTOR FROM EXCESS CURRENT AT LOW SPEEDS.
.5 INDIVIDUALLY SELECTABLE RESETABLE FAULT CONTROL — AUTOMATIC FUNCTIONING OF THE FAULT COUNTER
RESET CAN BE ALLOWED OR DENIED FOR GROUND FAULT, OVERVOLTAGE FAULT, UNDERVOLTAGE FAULT,
OVERCURRENT FAULT, AND PHASE-LOSS FAULT.
FOLLOWER SELECTION.
DECELERATION CONTROL OR COAST-TO—REST.
REVERSE ROTATION.
OUTPUT FREQUENCY — 50 TO 60 HZ.
.10 OUTPUT VOLTAGES - 200/208, 230, 380, 415, 460, AND 575V AC.
.11 PROVIDE AT LEAST STORAGE FOR 4 PARAMETER SETS.
.12 SPEED CONTROL FUNCTIONS INCLUDE:
N ADJUSTMENT MIN/MAX SPEED.
.2 THREE PRESET SPEEDS.
.3 AT LEAST TWO (2) SETS OF CRITICAL SPEED LOCKOUTS.
4 AT LEAST ONE (1) PID CONTROL LOOP.
.5 THREE ANALOG INPUTS.
N

oY )

.13 OUTPUT CONTROL FUNCTIONS:
FLUX OPTIMIZATION OR AUTOMATIC VOLTAGE OPTIMIZATION TO LIMIT AUDIBLE MOTOR NOISE.
CURRENT AND TORQUE LIMIT.

2
3 TORQUE REGULATED OPERATING MODE.

INTERNAL INDICATORS

THE KEY PAD IS TO BE USED FOR TROUBLESHOOTING.

SERVICE CONDITIONS

ELEVATION TO 1,000 M (3,300 FT) WITHOUT DERATING. AMBIENT TEMPERATURE —10C TO 40C (14 TO 104F).
HUMIDITY TO 95% NON—CONDENSING.

FEATURES

CONTROL INTERFACE INPUTS/OUTPUTS. SUPPLY AS STANDARD ALL INDEPENDENTLY PROGRAMMABLE:
N THREE ANALOG INPUTS, ONE (1) 0—10V AND TWO (2) 4—20MA.

2 SIX (6) DISCRETE INPUTS.

3 TWO (2) ANALOG QUTPUTS.

.4 RELAY CONTACT OUPUTS AS REQUIRED.

IN ADDITION TO THE START/STOP AND VARIABLE SPEED FEATURES IN THE DRIVE, THE FOLLOWING PROTECTIVE
FUNCTIONS SHALL BE SUPPLIED AS STANDARD:
N A MINIMUM OF FIVE (5) MOST RECENT FAULT MESSAGES SHALL BE STORED IN THE DRIVES FAULT HISTORY.
.2 THE VSD SHALL INCLUDE MOV'S FOR PHASE TO PHASE TO GROUND LINE VOLTAGE TRANSIENT PROTECTION.
.3 OUTPUT SHORT CIRCUIT AND GROUND FAULT PROTECTION RATED FOR 65,000 AMPS PER ULS08C WITHOUT
RELYING ON FUSES.
ELECTRONIC MOTOR OVERLOAD PROTECTION PER ULS08C.
AC LINE OR DC BUS OVER VOLTAGE AND UNDER VOLTAGE.
POWER LOSS RIDE THROUGH.
STALL PROTECTION SHALL BE PROGRAMMABLE.
UNDERLOAD PROTECTION SHALL BE PROGRAMMABLE.
VSD OVERTEMPERATURE PROTECTION.
0 INPUT TERMINALS FOR MOTOR THERMISTER (PTC TYPE).
1 INPUT DISCONNECT SWITCH

Lo vovous

SPECIAL FEATURES

THE FOLLOWING SPECIAL FEATURES SHALL BE INCLUDED IN THE VSD ENCLOSURE. THE UNIT SHALL MAINTAIN [TS UL
OR ETL LISTING.

PROVIDE A MANUAL 3—CONTACTOR BYPASS CONSISTING OF A DOOR INTERLOCKED MAIN FUSED DISCONNECT
PADLOCKABLE IN THE OFF POSITION, A BUILT-IN MOTOR STARTER AND A FOUR POSITION DRIVE/OFF/BYPASS/TEST
SWITCH CONTROLLING THREE CONTACTORS. IN THE DRIVE POSITION, THE MOTOR IS OPERATED AT AN ADJUSTABLE
SPEED FROM THE VSD. IN THE OFF POSITION, THE MOTOR AND VSD ARE DISCONNECTED. IN THE BYPASS POSITION,
THE MOTOR IS OPERATED AT FULL SPEED FROM THE AC POWER LINE AND POWER IS DISCONNECTED FROM THE VSD
SO THAT SERVICE CAN BE PERFORMED. IN THE TEST POSITION, THE MOTOR IS OPERATED AT FULL SPEED FROM THE
AC LINE POWER WHILE POWER IS APPLIED TO THE INPUT OF THE VSD. THIS ALLOWS THE VSD TO BE GIVEN AN
OPERATIONAL TEST WHILE CONTINUING TO RUN THE MOTOR AT FULL SPEED IN THE BYPASS. IN CASE OF AN
EXTERNAL SAFETY FAULT, A CUSTOMER SUPPLIED NORMALLY CLOSED DRY CONTACT SHALL BE ABLE TO STOP THE
MOTOR WHETHER IN THE DRIVE OR BYPASS MODE. THE BYPASS CIRCUITRY SHALL BE MOUNTED IN A SEPARATE
SECTION OF THE VSD ENCLOSURE. MOTOR OVERLOAD PROTECTION SHALL BE PROVIDED IN BOTH DRIVE AND BYPASS
MODES.

THE DESIGN SHALL PROVIDE FOR SHORT CIRCUIT AND LOCKED ROTOR PROTECTION FOR THE MOTOR IN BOTH THE
LINE AND DRIVE POSITION.

PROVIDE INTERLOCK FEATURE TO A THERMISTOR INSTALLED IN THE MOTOR.

LONG MOTOR LEADS CAN PRODUCE HIGH PEAK VOLTAGES AT THE MOTOR CONTRIBUTING TO MOTOR STRESS. THIS
SHOULD BE AVOIDED. IF IT IS NOT POSSIBLE TO AVOID LONG MOTOR LEADS, A MOTOR WHICH MEETS NEMA MG-1,
PART 31, AND AN LC FILTERS SHOULD BE USED. IN ADDITION, IF THE MOTOR LEAD LENGTH IS LONGER THAN 500’
AND LC FILTER SHALL BE USED. FOR MULTIPLE MOTOR INSTALLATIONS, THE LENGTH OF ALL THE MOTOR LEADS MUST
BE ADDED. THE LC FILTER IS NECESSARY TO REDUCE THE CAPACITIVE EARTH LEAKAGE CURRENTS AS WELL AS THE
PEAK VOLTAGE A THE MOTOR.

BAS INTERFACE

PROVIDE THE FOLLOWING BAS INTERFACE CAPABILITY:

ISSUED FOR TENDER JuL 23/13

ISSUED FOR REVIEW MAY 17/13

PROVIDE RETURN AIR TEMPERATURE SENSOR AND HUMIDITY SENSOR WITHIN THE RETURN AR DUCT TO AHU-1 TO PROVIDE A DRAIN PAN THAT EXTENDS UNDER THE COMPLETE COIL SECTION, AND 48" HUMIDIFIER/ACCESS SECTION. N SYSTEM ON/OFF. xmﬁm_oz DESCRIPTION DATE
PROVIDE AN AVERAGE ROOM TEMPERATURE AND HUMIDITY CONDITION. DRAIN CONNECTIONS SHALL BE PROVIDED ON BOTH SIDES OF EACH DRAIN PAN. ALL DRAIN PANS SHALL BE OF THE VSD SHALL HAVE AN INTELLIGENT MOTOR OVERLOAD FEATURE TO PROTECT THE MOTOR AT DIFFERENT OPERATING 2 SYSTEM STATUS. 0.

SEALED DOUBLE WALL CONSTRUCTION WITH THE MANUFACTURER’S STANDARD INSULATION SANDWICHED BETWEEN THE SPEEDS AND LOADS. THE VSD SHALL PROVIDE ELECTRONIC MOTOR OVERLOAD PROTECTION QUALIFIED PER UL508C. 3 4 — 20 MA INPUT FOR SPEED SIGNAL.
THE HUMIDITY SENSOR SHALL CONTROL THE STEAM MODULATING VALVE TO MAINTAIN A SPACE RELATIVE HUMIDITY PAN LAYERS. INTERNAL MATERIAL SHALL BE STAINLESS STEEL PITCHED TWO (2) WAYS TOWARDS DRAIN HOLE FOR RJ. McKEE
SETPOINT OF 30% AT AN OUTDOOR AIR TEMPERATURE OF 5'C AND DROP DOWN TO 20% AT AN OUTDOOR AR SUPERIOR DRAINAGE AND IMPROVED AR QUALITY. THE VSD SHALL PROTECT AGAINST A STALLED MOTOR. THE STALL FREQUENCY/TIME SHALL BE PROGRAMMABLE. EXECUTION -‘ memm ENGINEERING LTD.
TEMPERATURE OF —30°C. PROVIDE A HIGH LIMIT HUMIDITY SENSOR IN THE AHU SUPPLY AR DUCT TO LIMIT THE f ENGINEERING 1785 Woodward Drive
STEAM VALVE MODULATION TO MAINTAIN 80% RELATIVE HUMIDITY MAXIMUM IN THE SUPPLY AR DUCT AND ALARM FANS WHERE THE UNIT AND INTERNAL COMPONENTS ARE TO BE INSTALLED WITHIN A DUSTY ENVIRONMENT OR AR PLENUM, INSTALLATION Ottawa, ON K2C OP9

AT THE BAS AT A SUPPLY AIR RELATIVE HUMIDITY OF 907%.

SAFETY DEVICES

A HARD WIRED INTERLOCK WITH THE LOW LIMIT MIXED AR CONTROL SHALL SHUT DOWN BOTH THE SUPPLY FAN
AND RETURN FAN.

IN THE EVENT THE SUPPLY FAN DISCHARGE PRESSURE EXCEEDS 5.0" W.G. BOTH THE SUPPLY FAN AND RETURN
FAN SHALL SHUT DOWN.

IN THE EVENT THE DISCHARGE TEMPERATURE EXCEEDS 125°F, BOTH SUPPLY FANS AND BOTH RETURN FANS ON
THAT SYSTEM SHALL SHUTDOWN BY AN ELECTRICAL INTERLOCK.

A COMMON ALARM POINT SHALL BE PROVIDED TO INDICATE SHUTDOWN AS A RESULT OF:

PROVIDE SUPPLY FAN SECTION WHERE SHOWN, WITH AF DOUBLE WIDTH AMCA CERTIFIED, DOUBLE INLET CENTRIFUGAL
FAN DESIGNED AND SUITABLE FOR CLASS OF SERVICE INDICATED IN THE UNIT SCHEDULE. PROVIDE FAN WHEEL SIZE
AS INDICATED ON SCHEDULE. FAN SHAFT TO BE PROPERLY SIZED AND PROTECTIVELY COATED WITH LUBRICATING OIL.
FAN SHAFTS SHALL BE SOLID AND PROPERLY DESIGNED SO THAT FAN SHAFT DOES NOT PASS THROUGH FIRST
CRITICAL SPEED AS UNIT COMES UP TO RATED RPM. FANS SHALL BE STATICALLY AND DYNAMICALLY TESTED AS AN
ASSEMBLY AT THE REQUIRED RPM TO MEET DESIGN SPECIFICATIONS. FAN WHEEL SHALL BE PROPERLY SECURED TO
SHAFT TO PREVENT SLIPPAGE.

PROVIDE SELF ALIGNING, GREASE LUBRICATED PILLOW BLOCK BALL BEARINGS WITH LUBRICATION FITTINGS. PROVIDE
EXTENDED COPPER GREASE LINES TO DRIVE SIDE OF UNIT CASING, FOR ALL FAN BEARINGS, RIGIDLY ATTACHED FOR

THE UNIT SHALL BE ENCLOSED WITHIN A NEMA 12 ENCLOSURE.

THE OUTPUT CURRENT RATING OF THE VSD SHALL MATCH OR EXCEED THE MOTOR NAMEPLATE FULL LOAD CURRENT
RATING.

LOCAL/HAND CONTROL PANEL
EACH VSD SHALL BE EQUIPPED WITH A FRONT MOUNTED PLUG-IN CONTROL PANEL CONSISTING OF FOUR (4) LINES

BY TWENTY (20) CHARACTERS BACK LIT ALPHANUMERIC DISPLAY AND A KEY PAD. THE CONTROL PANEL SHALL
INCLUDE THE FOLLOWING:

A HAND/OFF /AUTO SWITCH

MOUNT DRIVE SO THAT OPERATING CONTROLS/DISPLAY ARE AT ABOUT 1500 MM ABOVE FLOOR, UNLESS OTHERWISE
APPROVED BY THE ENGINEER.

START-UP SERVICE

THE MANUFACTURER SHALL PROVIDE START—-UP COMMISSIONING OF THE VARIABLE SPEED DRIVE AND [TS OPTIONAL
CIRCUITS BY A FACTORY CERTIFIED SERVICE TECHNICIAN WHO IS EXPERIENCED IN START-UP AND REPAIR SERVICES.
THE COMMISSIONING PERSONNEL SHALL BE THE SAME PERSONNEL THAT WILL PROVIDE THE FACTORY SERVICE AND
WARRANTY REPAIRS AT THE CUSTOMER'S SITE. SALES PERSONNEL AND OTHER AGENTS WHO ARE NOT FACTORY
CERTIFIED TECHNICIANS FOR DRIVE FIELD REPAIR SHALL NOT BE ACCEPTABLE AS COMMISSIONING AGENTS.

CANADA

Tel.:(613) 723-9585
Fax.:(613) 723-9584
www.mckeeottawa.ca

PROJECT:

SOLARIUM CAFE
CANADIAN MUSEUM OF NATURE

.1 MIXED AIR LOW TEMPERATURE EASY SERVICE ACCESS. IF EXTENDED GREASE LINES ARE NOT PROVIDED, UNIT SHALL INCLUDE AN OPPOSITE DRIVE .2 LOCAL/REMOTE SWITCH START-UP SERVICES SHALL INCLUDE CHECKING FOR VERIFICATION OF PROPER OPERATION AND INSTALLATION FOR 240 McLEOD STREET
2 SUPPLY FAN EXCESS DISCHARGE PRESSURE SIDE ACCESS DOOR AND SERVICE ROOM MUST BE ALLOWED ON THE OPPOSITE SIDE OF THE UNIT TO PERFORM .3 MANUAL SPEED CONTROL THE VSD, ITS OPTIONS AND [TS INTERFACE WIRING TO THE BUILDING AUTOMATION SYSTEM. INCLUDED IN THIS
'3 RETURN FAN EXCESS DISCHARGE PRESSURE REGULAR MAINTENANCE. ALL BEARINGS SHALL PERFORM TO L-50 200,000 HOUR AVERAGE LIFE. . METER FUNCTION SELECTOR SERVICE SHALL BE (AS A MINMUN): OTTAWA, ONTARIO
4 HIGH RETURN TEMPERATURE . A VERIFICATION OF CONTRACTOR WIRE TERMINATIONS TO THE VSD AND ITS OPERATIONAL CIRCUITRY.
5 A PRESSURE SWITCH ACROSS EACH FILTER BANK SHALL ALARM AT THE BAS WHEN PRESSURE DROP FANS SHALL BE INTERNALLY ISOLATED WITH 2" SPRING ISOLATORS WITH SEISMIC RESTRAINTS SUITABLE FOR ZONE 2. THE CONTROL PANEL SHALL INCLUDE A BACK LIT LCD METER THAT WILL DISPLAY % SPEED, % LOAD, OR QUTPUT .2 INSTALLATION VERIFICATION FOR PROPER OPERATION AND RELIABILITY OF THE VSD, THE MOTOR BEING DRIVEN,
EXCEEDS 1.5” TO INDICATE THE NEED FOR CLEANING. VOLTAGE. THE DESIRED DISPLAY IS SELECTED BY A PUSHBUTTON. THE FOLLOWING DRIVE STATUS INDICATOR AND THE BUILDING AUTOMATION SYSTEM. DRAWING:
PROVIDE FACTORY INSTALLED VARIABLE FREQUENCY DRIVES WITH INPUT AND OUTPUT REACTORS. ~ REFER TO VFD DISPLAYS SHALL BE INCLUDED ON THE CONTROL PANEL. FAULTS SHALL BE DISPLAYED IN PLAIN ENGLISH. .3 UP TO ONE HOUR OF CUSTOMER OPERATOR TRAINING ON OPERATION AND SERVICE DIAGNOSTICS AT THE TIME .
TEMPERATURE SENSORS SPECIFICATIONS FOR FULL DETAILS. 1 POWER ON OF THE EQUIPMENT COMMISSIONING. MECHANICAL
TEMPERATURE SENSORS SHALL BE 100 OHM RTD TYPE, EXCEPT FOR ABOVE 200°C WHERE THERMOCOUPLES SHALL 2 READY 4 MEASUREMENT FOR VERIFICATION OF PROPER OPERATION ON EACH OF THE FOLLOWING ITEMS:
BE USED. DUCT SENSORS SHALL BE SINGLE POINT TYPE FOR USE IN DUCTS WITH A CROSS SECTIONAL AREA OF MOTORS AND DRIVES 3 RUN 1 MOTOR VOLTAGE AND FREQUENCY. VERIFICATION OF PROPER MOTOR OPERATION. SPECIFICATIONS
LESS THAN ONE (1) SQUARE METRE, AND SHALL BE AVERAGING TYPE FOR ALL OTHER APPLICATIONS, MINIMUM SIX FAN MOTORS TO BE MOUNTED AND ISOLATED ON THE SAME STRUCTURAL STEEL INTEGRAL BASE AS THE FAN. 4 RUNNING AT COMMANDED SPEED .2 CONTROL INPUT FOR PROPER BUILDING AUTOMATION SYSTEM INTERFACE AND CONTROL CALIBRATION.
_Amem,m\_@ﬂmwmﬂ%mmw_maowﬂymrowcmmﬁ.mw%_._ﬁ BE $0.5C FOR STANDARD APPLICATIONS.  WHERE HIGH ACCURACY FAN MOTORS SHALL BE HEAVY DUTY, OPEN DRIP PROOF OPERABLE AT 600V, 60 HZ. 3 PHASE, TO MEET ASHRAE ”m m@%mm 3 m>r_mx9__m,w__cm1mmm%om THE FOLLOWING SETPOINTS (AND ADJUSTMENT AS NECESSARY) SHEET 2
90.1 HIGH EFFICIENCY SPECIFICATIONS, SUITABLE FOR VFD OPERATION. 2 OVERLOAD 9 MAXIMUM SPEED
DAMPERS 8 PHASE LOSS .3 ACCELERATION AND DECELERATION RATES.
DAMPERS TO BE RUSKIN CD60 OR EQUIVALENT. DAMPERS SHALL BE OF AIRFOIL DESIGN AND GALVANIZED OR V-BELT DRIVE SHALL BE CONSTANT PITCH RATED AT 1.5 TIMES THE MOTOR NAMEPLATE. .9 OVERTEMPERATURE

EXTRUDED ALUMINUM CONSTRUCTION. THEY SHALL BE OPPOSABLE BLADE TYPE WITH METAL COMPRESSIBLE JAMB
SEALS AND EXTRUDED VINYL BLADE EDGE SEALS ON ALL BLADES. BLADES SHALL ROTATE ON STAINLESS STEEL
SLEEVE BEARINGS. MAXIMUM DAMPER BLADE LENGTH SHALL BE 60". LEAKAGE RATE SHALL NOT EXCEED 6
CFM/SQUARE FOOT AT 4" WG.

CONTROL DAMPERS OPERATORS

THIS CONTRACTOR SHALL SIZE OPERATORS TO CONTROL DAMPERS AGAINST MAXIMUM PRESSURE OR DYNAMIC CLOSING
PRESSURE, WHICHEVER IS GREATER.

PROVIDE ROTARY TYPE DIRECT COUPLED ELECTRONIC PROPORTIONAL DAMPER OPERATORS WHERE INDICATED OR
REQUIRED. ONLY BELIMO ACTUATORS ARE ACCEPTABLE. SPRING RETURN FOR "FAIL-SAFE” IN NORMALLY OPEN OR
NORMALLY CLOSED POSITION WHERE REQUIRED. PROVIDE SPRING RETURNS FOR ALL OUTSIDE AR INTAKE, RELIEF
AR AND FAN SHUT OFF DAMPERS. SIZE OPERATORS TO CONTROL DAMPERS AGAINST MAXIMUM PRESSURE OR
DYNAMIC CLOSING PRESSURE WHICHEVER IS GREATER. POWER REQUIREMENTS 5 VA MAXIMUM AT 24V AC.

coiLs

COILS SHALL BE DESIGNED WITH 0.008” MINIMUM THICK ALUMINUM PLATE FINS, COPPER TUBES, AND GALVANIZED
STEEL CASING. FINS SHALL HAVE COLLARS DRAWN, BELLED AND FIRMLY BONDED TO THE TUBES BY MEANS OF
MECHANICAL EXPANSION OF THE TUBES. NO SOLDERING OR TINNING SHALL BE USED IN THE BONDING PROCESS.
COILS SHALL BE MOUNTED IN THE UNIT CASING TO BE ACCESSIBLE FOR SERVICE AND CAN BE REMOVED FROM THE
UNIT EITHER THROUGH THE SIDE OR TOP. CAPACITIES, PRESSURE DROPS AND SELECTION PROCEDURE SHALL BE
CERTIFIED IN ACCORDANCE WITH ARI STANDARD 410. NO COILS TO BE PROVIDED OVER 45"IN HEIGHT. WHERE UNIT IS
OVER THIS DIMENSION STACKED COILS TO BE PROVIDED WITH INTERMEDIATE DRAIN PAN.

PROVIDE FACTORY INSTALLED EXTENDED DRAIN AND VENT CONNECTIONS FOR WATER COILS.

.10 OVERCURRENT
.11 UNDERVOLTAGE
.12 OVERVOLTAGE
.13 GROUND FAULT
.14 EXTERNAL FAULT

EXAMINATION

CONTRACTOR TO VERIFY THAT JOB SITE CONDITIONS FOR INSTALLATION MEET FACTORY RECOMMENDED AND CODE
REQUIRED CONDITIONS FOR VSD INSTALLATION PRIOR TO START-UP. THESE SHALL INCLUDE AS A MINIMUM:

N CLEARANCE SPACING.

.2 TEMPERATURE, CONTAMINATION, DUST, AND MOISTURE OF THE ENVIRONMENT.

.3 SEPARATE CONDUIT INSTALLATION OF THE MOTOR WIRING, POWER WIRING, AND CONTROL WIRING.

4 INSTALLATION PER THE MANUFACTURER'S RECOMMENDATIONS.

THE VSD IS TO BE COVERED AND PROTECTED FROM INSTALLATION DUST AND CONTAMINATION UNTIL THE
ENVIRONMENT IS CLEANED AND READY FOR OPERATION. THE VSD SHALL NOT BE OPERATED WHILE THE UNIT IS
COVERED.
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