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DIFFUSER SCHEDULE

TAG No. 8-1 E-l E-2 R-I R-2 L-1
. ROOF N
MANUFACTURER EH PRICE EH PRICE EH PRICE EH PRICE EH PRICE ALUMAVENT Qg z
¢ TYPE B20/FILIA/ 80 SERIES 520/FILIA/ 530/F/LIA/ 80 SERIES 430D S ) T;:;ESDFTQ'Q‘R
DESCRIPTION LOUVERED SUPPLY | EGG CRATE EXHAUST/| LOUVERED EXHAUST LOUVERED RETURN EGG CRATE INTAKE/EXHAUST %
GRILLE TRANSFER GRILLE GRILLE GRILLE GRILLE LOUVER o
FINISH SELECT BY ARCHITECT WHITE SELECT BY ARCHITECT [SELECT BY ARCHITECT WHITE SELECT BY ARCHITECT ‘ THIRD FLOOR 4
FEEDMAN @ R\i—™ :
MOUNTING SURFACE SURFACE SURFACE SURFACE T-BAR MOUNT SURFACE WAREHOUSE , sec%i% P:fg‘iog
ACCESSORIES CAU BALANCING ; ; : ; 15" FLANGE 4 cvi 2 STRANER (TYPICAL)
DAMPER INsECT 5CREEN ............................................... LUATTS uEB
_______________________________________________ SECOND FLOOR 4 2" PRV, 54 GEM 8 10 P3|
GROUND FLOOR BACKFLOW PREVENTION
ZCV* | ASSEMBY ¢ TORO 4713-0)
............................................ QUICK COuPLER
COMPRESSED AIR QUICK
FAN SCH EDU I_E SECTIONAL DRAIN VALVE CONNECTION FOR WINTER
(TYP.) BLOWOUT.
INSPECTOR'S TEST VALVE
TAG No. F-1 F-2 F-3 ¢ F-9 F-4 F-5 F-6 F-1 F-8 (TYP) SOLENOID VALVE SUPRLIED BY
LOCATION WAREHOUSE ROOF 3RD FLOOR ROOF FIRST AID ROOM/ GROUND MTG RM. ELEV. MACHINE RM. STAFFROOM IND FLR. MTG. RM ELEC. DATA Il fT'?r';T)GLAS‘a’ :@iﬁg‘ gﬁ’ﬂ%ﬂﬁ? Af_ND
IT OFFICE 1208 ] : :
4" STANDPIFE — |
SERVICE W/R EXHAUST W/R EXHAUST TRANSFER TRANSFER EXHAUST EXHAUST TRANSFER EXHAUST
BY SPIRINKLER SUPERVISED
DESIGNER)
NN NN NN ENN PENN PENN PENN PENN VALVE
MANUFACTURER PE PE PE P 7' DRAN RISER el 2% IRRIGATION STSTEM
MODEL DOMEX DXIIB ZEPHYR Z3H ZEPHYR Z5HTDA ZEPHYR Z5HTDA ZoH ZEPHYR Z3H ZEPHYR Z5H ZEPHYR Z5H 4 3 6" g
- e
CAP (CFM) 1255 . 80 o =) 15 o o - z\ 4 Y )
&P ("WC.) 025" 025" 025" 025" 025" 025" 025" 025" DRAIN VALVE 10 NEU FIRE DEFT. FD.
SIAMESE CONNECTION
FAN RPM %50 550 1550 550 B50 50 550 1550 NE CHECK VALVE PROVIDE
VOLTAGE/PHASE o/ Lo/ Lo/ 1o o/ no/ 1o/ 1o/ égT!gTSBALL DRIP AT LOW
| TO FUNNEL FLOOR MAIN FLOOR 4
MOTOR HP (WATTS) 4 39 WATTS 83 WATTS 83 WATTS 108 WATTS 39 WATTS 83 WATTS 83 WATTS DRAN IN UATER Y
ENTRY ROOM
SONES 13 2.3 2] 20 30 2.3 20 20
NOTES CAUBDD., BIRDSCREEN | CAU GRILLE 4 C/U WALL SWITCH CAU WALL SUITCH CMU GRILLE ¢ REVERSE | C/U GRILLE ¢ CMU GRILLE ¢ CMU GRILLE ¢
MESH ¢ ROOF CURB WALL SUITCH ACTING T'STAT BY WALL SWITCH WALL SWITCH WALL SWITCH
DIV.I5) DOMESTIC WATER & SPRINKLER PIPING SCHEMATIC
SCALE : N.T.S.
we WATER CLOSET 3" VALY " [FLUSH TANK / FLUSH VA
LOCATION/ WAREHOUSE LOCATION WAREHOUSE AREA M : L L LVE
semvice | NoER 2 S I, W BTN T ' DESTRATIFICATION FAN SCHEDULE
MANUFACTURER REZNOR MAKE RHEEM/RUUD &K SINK i3 I 1" -
J5 JANITOR SINK 30 3" 3 Iy
MODEL F MODEL RFD16-180C : 3 | ’ [DF-1] 10 [DF-6 |
SH SHOUJER i /411 /4|1 ]/2 "
CAPACITY (mbh) 200 GAS INPUT (MBH) 182 ] Lot/ n : PLEASANTAIRE MODEL CP-56 CEILING DESTRATIFICATION FAN C/U MC-15 CONTROLLER
UR URINAL 2 2 Vo' |FLUSH TANK /FLUSH VALVE FOR 15 AMP)20V/| PHASE POWER. PROVIDE ONE CONTROLLER. MOUNT FANS ABOVE
AIR FLOW (cfm) 3360 STORAGE CAP. (USGFM) 6 FD FLOOR DRAIN 3! - . . C/U TRAP PRIMER BOTTOM CHORD OF OW8J'S.
(TYPICAL OF &)
RMIN / RFM 850 RECOVERY (GPH @ 100°F) 115 DW DISHWASHER 2" - %" Ily" -
RATE
D CC/F) i HB HosEBIBB - %" - - -
MOTOR (hp) /e WEIGHT EMPTY (lbs) 540
NOTES: CAU VERTICAL LOUVERS
SUSPENSION KITS, AND
THERMOSTAT ¢ RELAY
KITS.
PLUMBING SCHEDULE DRAIN SCHEDULE
TYPE FIXTURE DESCRIPTION TRIM ACCESSORIES TYPE | FIXTURE DESCRIPTION ACCESSORIES TAG No. P-I
we-1 STANDARD FLOOR | AMERICAN STANDARD 2234015 | l-YO-XL EXPOSED CHROME PLATED -CENTOCO 500CC58 OPEN FD-1 | GENERAL PURPOSE | ZURN ZN-415-B-P-VP, EPOXY COATED -TRAP PRIMER AND TRAP LOCATION GROUND FLOOR
MOUNTED CLOSET MADERA SIPHON JET ELONG- | FLUSH VALVE W/ VACUUM BREAKER, FRONT SEAT. FLOOR DRAIN CAST IRON BODY AND CLAMP COLLAR, PRIMER CONNECTION
BOWL W/ FLUSH VALVE| ATED BOUL, 12" TOP SPUD AND | LOW CONSUMPTION. FLOOR FLANGE. WAX SEAL AND POLISHED 5" ROUND NICKEL BRONZE -VANDAL PROOF SCREWS
BOLT CAPS. ' STRAINER HEAD AND GRATE, MANUFACTURER BELL ¢ GOSSETT
MOUNTING HARDWARE. !
3" CONNECTION.
MODEL SERIES PL
FD-2 | GENERAL PURPOSE | ZURN ZN-4I5-BF-P, EPOXY COATED -TRAP PRIMER AND TRAP
we-2 HANDICAPPED FLOOR| AMERICAN STANDARD 2305100 | l-YG-XL EXPOSED CHROME PLATED -CENTOCO 820CCST OPEN FUNNEL FLOOR CAST IRON BODY AND CLAMP COLLAR, PRIMER CONNECTION SERVICE DOMESTIC HOT
MOUNTED CLOSET MADERA SIPHON JET, ELONG- | FLUSH VALVE W/ VACUUM BREAKER, FRONT SEAT W/ COVER. DRAN POLISHED 5" ROUND NICKEL BRONZE -SEDIMENT BUCKET.
BOWL W/ FLUSH VALVE| ATED BOUL, /2" TOP SPUD AND | LOW CONSUMPTION, ANGLE STOP EXTENDED| o oo b aver iase sEAL AND STRAINER HEAD AND GRATE WITH 3%, "x8"
BOLT CAPS. SEAT BUMPER. MONTING HARDUARE. OVAL FUNNEL, 4" CONNECTION. 8IZE PL-36
WEIGHT (lbs) -
L DD-1 | CONVENTIONAL ZURN ZN-135-7 8'x8" SQUARE GRATE, -UNDERDECK. CLAMP
COUNTERTOP AMERICAN STANDARD ©416.228 | SYMMONS $-60-H-STE -155A DRAINN W/ OPEN GRID INVERTED EPOXY COATED CAST IRON BODY AND -WATERPROCF ELANGE. CAPACITY (gpm) 5
LAVATORY VITREOUS CHINA SELF-RIMING | METERING BASIN FAUCET W/ CAST METAL | STRAINER (OFFEET FITTING ON H/C PROMENADE DECK | BODY CLAMP COLLAR POLISHED NICKEL | -ROOF SUMP RECEIVER.
(HANDICAPPED ¢ | BASIN W/ 4" CENTERS. LEVER HANDLE. _PAIR OF ANGLE SUPPLIES W/ DRAN (MEDIUM BRONZE GRATE AND FRAME. -EPOXY COATED PERFORATED HEAD ( ft.) 21
NORMAL USE.) SCREWDRIVER STOPS AND TRAFFIC) DRAINAGE EXTENSION TO SUIT
ESCUTCHEONS. SLAB/INSULATION THICKNESS. MOTOR ( hp) FRACT.
-ADJSTABLE CAST BRASS ~SEDIMENT BUCKET. ,
i MOTOR (r/min.) 159
P-TRAP W/ WALL FLANGE.
RD-1 | ROOF DRAN FOR ZURN Z-121-ERC EPOXY COATED CAST IRON| -UNDERDECK CLAMP.
FLAT/ ROOF BODY, CLAMP COLLAR WITH 12" NTEGRAL | -WATERPROOF FLANGE VOLTAGE )
L-2 WALL HUNG AMERICAN STANDARD 9l4121l | SYMMONS 9-60-H-STE -155A DRAIN W/ OPEN GRID GRAVEL GUARD, HARDWARE AND -ROOF SUMP RECEIVER.
HANDICAPPED VITREOUS CHINA SELF-RIMMING | METERING BASIN FAUCET W/ CAST METAL | STRAINER (OFFSET FITTING ON H/C ALUMINUM DOME. -STAINLESS STEEL MESH OVER SUCTION SIZE ( in.) Yy
LAVATORY. WALL HUNG BASIN W/ 4" CENTERS| LEVER HANDLE. PAIR OF ANGLE SUEPLIES U/ _DOME. G i) y
CAST IRON EXTENSION TO DISCHARGE SIZE ( in. 4y
SCREUDRIVER STOPS AND SUIT ROOF THICKNESS.
ESCUTCHEONS. -SEDIMENT BUCKET. IMPELLER SIZE ( in.) .
-ADJUSTABLE CAST BRASS
P-TRAP W/ WALL FLANGE. FRAME SIZE ( in) -
-8MITH 100-21-M3] CARRIER RD-2 | ROOF DRAIN FOR ZURN Z-187 PARAPET SCUPPER ROOF DRAIN| -WATERPROOF FLANGE
: FLAT/ ROOF C.l. BODY, CLAMP COLLAR WITH 12" INTEGRAL NOTES: _ALL BRONZE
OBLIQUE STRAINER AND ' CONSTRUCTION
UR-I WALL HING AMERICAN STANDARD 6501010 | 132-0H-VB-HSTOBLKSB-N3 -8MITH 631 CARRIER ALUMINGT CLA COLLAR
URINAL VITREOUS CHINA WALL HUNG EXPOSED CHROME PLATED METERING
URINAL W/ %" TOP SPUD, WALL | FLUSH VALVE.
HANGERS, 2" OUTLET CONNECTION
AND 8/5 STRAINER. HB-1 | ENCASED EXTERIOR | ZURN IN-1305-VB, %" ENCASED NON-FREEZE | -9ELF DRAINING ATMOSPHERIC
HOSE BIBB HYDRANT WITH BRASS INTERIOR PARTS, VACUUM BREAKER
GALVANIZED STEEL CASING, CHROME
PLATE BRASS HEAD, STRAIGHT HOSE
J5-1 MOP SINK. FIAT MSB-2424 MOULDED STONE | TECK 2872383 WALL MOUNT SINK FAUCET -EXTRA BACKING FOR THREAD OUTLET, REMOVABLE KEY.
WITH 3" DRAIN, DOME WITH RIGID SPOUT, TOP BRACE, BODY ATTACHMENT OF TOP BRACE
STRAINER, LINT BASKET. MOUNTED YACUM BREAKER, 1@mm LEVER | AND HOOK SUPPORT FOR A HB-2 INTERIOR EMCO MODEL 10241, %" SEDIMENT FAUCET -SELF DRAINING ATMOSPHERIC
(24" x 24" x 12" HIGH BASIN). HANDLES, HOSE SPOUT W/ PAIL HOOK, 6olbs. PAIL. MOUNT FAUCET HOSE BIBB WITH HOSE END. VACUUM BREAKER
60" OF HOSE WITH STAINLESS STEEL AT 36" ABOVE FLOOR.
HANGER BRACKET, INTEGRAL STOPS. - PAIR " FLEXIBLE
SUPPLIES W/ SCREW DRIVER
STOPS AND ESCUTCHEONS.
MOUNT FAUCET AT 36" ABOVE
FLOOR.
SH-1 SHOWER BUILT UP ENCLOSURE BY GC. | POWERS P4I3DKIZ0Q HYDROGUARD -ZURN ZN-40| SHOWER DRAIN
PRESSURE BALANCED VALVE WITH LEVER | WITH 3%" CHROME STRAINER.
HANDLE, INTEGRAL ANGLE CHECK STOPS,
.19 I/s VANDAL PROCF SHOWER HEAD,
ARM AND FLANGE. SET TEMP. STOPS
FOR MAX. 42°C SUPPLY WATER.
K- DOUBLE BOUL KINDRED @DL2 DOUBLE BOWL | TECK 2612134 WALL MOUNT SINK FAUCET -CONTINUOUS WASTE
SINK STAINLESS STEEL SINK WITH WITH RIGID SPOUT, BOTTOM BRACE, BODY | -P-TRAP W/ WALL FLANGE
BACKLEDGE, REMOVABLE DRAN| MOUNTED VACUUM BREAKER, WING HANDLES| | pAt 3,1 WHEEL CHAIR
ASSEMBLY, CENTER SPILLWAY, | HOSE SPRAY AND INTEGRAL STOPS. L AVATORY SUPFL 156 WITH STORS
3 HOLE DRILLING AND UNDER-
COATING
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1.1 INTENT

1. The intent of this specification and drawings is to provide a complete and fully operating
mechanical system in complete accord with applicable codes. The Mechanical Contractor shall
make " provisions for labour, material and equipment necessary to complete the mechanical work.

1.2 EXISTING CONDITIONS

1. The work shall include the relocation or connection onto existing piping
as indicated. Make good equipment, insulation and piping damaged or disturbed
during the work to match existing.

2. Protect all existing services encountered. Arrange work to avoid shutdowns of existing services.
Where interruptions are unavoidable, obtain approval for timing of shutdowns from Landlord

and coordinate with authorities (i.e. Fire Department) where fire protection services are

interrupted.

3. Drawings indicate general locations of existing services. Verify exact locations of services on site
prior to fabrication of work.

1.3 LIABILITY

1. Assume responsibility for laying out work and for damage caused to the Owner or others by
improper execution of work.

2. Protect finished and unfinished work from damage.

3. Take responsibility for condition of materials and equipment supplied and protect until work is
completed and accepted.

1.4 CERTIFICATES

1. Give notices, obtain permits, and pay fees so work specified may be carried out. Furnish
certificates, if requested, as evidence that work conforms with laws and regulations of Authorities
having jurisdiction.

1.5 CUTTING AND PATCHING

1. Give locations for holes for mechanical equipment and provide sleeves required for the mechanical

installations.

2. Be responsible for cutting and patching of building structure required by work unless otherwise
indicated.

1.6 TESTING

1. Test equipment and materials where required by Authorities having jurisdiction, to demonstrate
proper operation.

1.7 GUARANTEE

1. Provide the Landlord with a written guarantee warranting apparatus furnished to remain in

serviceable condition for a period of one (1) year from date of final acceptance by the Landlord and

the Tenant.
1.8 STANDARD OF MATERIALS AND WORKMANSHIP

1. Make and quality of materials used are subject to approval by the Engineer and the Tenant.
Remove condemned materials and install suitable materials in their place.

2. Materials shall be new and of uniform pattern throughout, where specifically identified in this
specification. This is for the purpose of establishing a standard of quality of materials and
workmanship and not to limit selection.

3. Workmanship shall follow the best tradition and tradesmanship. Employ only tradesmen properly
licensed for work requiring tradesmen with special skill.

1.9 SHOP DRAWINGS

1. Submit 3 copies of shop drawings for rooftop equipment, sprinklers, thermostats, fans, air outlets and
plumbing fixtures to the Engineer for review including all performance data, physical dimensions, electrical data

and operating weights.
1.10 RECORD DRAWINGS

1. Keep on site an extra set of white prints and specifications, recording changes and deviations daily.

Upon completion of work, submit record drawings to the Engineer. Before Total Performance,
turn marked up white prints over to Consultant. Allow $750.00 for Consultant to transfer site
changes to original tracings and provide Owner 3 sets of "record drawings” prints and one copy
of drawings on AutoCAD diskette.

1.1 MAINTENANCE MANUALS

1. Provide 3-8 1/2" x 11" catalogue binders .
One copy of final manuals to remain with Consultant during warranty period.

1.12 FIELD REVIEW

1. The Mechanical Contractor shall notify the Engineer, in writing, of start up of work, 50%
completion and 100% completion for field review purposes.

2. Balancing report to be submitted to Engineer before Substantial Completion Field Review is
performed.

2. IDENTIFICATION

1. Provide identification systems for materials used in mechanical systems which require control by
Workplace Hazardous Materials Information system (WHMIS) issued by Occupational Safety and

Health Division of Worker's Compensation Board of British Columbia in accordance with

classification and application requirements of WHMIS standards for the following general

categories:

2. Provide safety data sheets and labels to WHMIS standards for materials required. Provide copy
of safety data sheets in Mechanical Maintenance Manuals.

3. Provide for identification of piping with markers showing service and direction of flow. Apply

labels at maximum 50'-0" intervals, before and after passing through walls, at access door openings,
at each shut off valve and adjacent to each piece of equipment. Labels shall be waterproof and heat

resistant with yellow background, minimum 1" lettering and dry adhesive backing. Provide 3M
No. 76 adhesive in addition to dry adhesive backing.

4. Provide 2" wide colour band of plastic pressure sensitive tape for piping systems. Obtain colour
schedule from Consultant. Spacing shall be same as labels.

5. Provide 3/4" diameter brass number tags or "Allflex” plastic tags with number stamped in black,
secured to valve wheel with key chain for valves not in sight of apparatus controlled. Provide
typewritten valve directory giving number, service and location. Include in Maintenance Manuals.
6. Provide lamicoid labels with 1/2" letters on equipment and motor starters.

3. BALANCING

3.1 INTENT: Perform work as an integral part of contract.

3.2 QUALITY ASSURANCE

1. Acceptable Balancing Firms: KD Engineering Co., Inland Technical Services and Western
Mechanical Services Ltd.

2. Procedures shall be in accordance with current edition of AABC's National Standards for Field
Measurement and Instrumentation, Total System Balance.

3.3 INSTRUMENTS: Instruments for testing and balancing of air and hydronic systems shall have been
calibrated within six months and verified for accuracy before start of work.

3.4 PROCEDURES

1. General: Before balancing, review with Contractor methods and instruments to be used. Provide

and include descriptive data, procedure data and performance data sheets in the balancing report.
2. Data sheets required are as follows:

1. Air Moving Equipment Test Sheet
2. Exhaust Fan Test Sheet

3. Balance to maoximum flow deviation from specified values of 10% at terminal device and 5% at
equipment or mean sound level devigtion of 20 db.

4. Permanently mark setting on valves, splitters, dampers and other adjustment devices.

5. Take measurements to verify balance has not been disrupted or such disruption has been rectified.

6. At final field review, recheck random selections of data recorded in report. Recheck points or areas

as selected and witnessed by Owner.
7. When building is occupied before completion, continue execution of work outside occupied hours.

3.5 ACCEPTANCE

1. Mechanical systems shall not be considered ready for final field review until balancing results are

acceptable to Consultant.

2. If found that specified flows cannot be achieved on portions of system, actual conditions shall be

reported to Consultant for consideration of corrective action before continuing balancing
procedure.

3. If measured flow at final field review shows deviation of 10% or more or mean sound leve!

deviation of 10 db or more from certified report listings, by more than 10% of selected areas, report

shall be rejected.

4, If report rejected, systems shall be re—balanced and new certified report submitted at no extra cost.

3.6 BALANCING REPORT

1. Submit draft copies of reports before final acceptance of project. Provide 3 copies of final report
for inclusion in Operating & Maintenance Manuals.

2. Include types, serial numbers and dates of calibration of instruments.
3. Submit with report, fan curves with operating conditions plotted.

4, Report shall be indexed as follows:

Section 1 Instrumentation and Measurement Procedures

Section 2 System Data (Designed, Installed and Recorded)
—Air Moving Equipment
—Duct System
—Air Inlets/Outlets

Section 3 Drawings
- Balancing Drawings
— Equipment Shop Drawings

Section 4  Discussion of Results

Section 5  Warranty and Certification

3.7 AR SYSTEM PROCEDURES

1. Execute air systems balancing for each air system in accordance with AABC specifications and as
described herein.

2. Make tests with supply, return and exhaust systems operating and doors and windows closed or
in normal operation condition.

3. Test and adjust blower rpm fo design requirements,
4, Test and record motor full load amps.

5. Make air quantity measurements in ducts by pitot tube traverse of entire cross—sectional area. Take
minimum of 16 readings.

6. Test and record required and measured system static pressures; filter differential, coil differential
and fan total static pressure.

7. Test and adjust systems for design recirculated air flow rates.

8. Test and adjust systems for design outdoor air quantities.

9. Test and record entering air temperatures (DB heating)(DB/WB cooling).

10. Test and record leaving air temperatures (DB heating)(DB/WB cooling).

11. Adjust main supply and return ducts to design flow rates.

12. Adjust zones to design, supply and return flow rates.

13. Test and adjust each diffuser, grille and register to within 10% of design requirements.
14. |dentify each diffuser, grille and register as to location and area.

15. Control and/or equipment manufacturer shall set adjustments of automatically operated dampers
to operate as indicated in co-operation with balancing firm.

16. Adjust diffusers, grilles and registers to minimize drafts.
17. Use volume control devices to requlate air quantities only to extent that adjustments do not create
objectionable air motion or sound levels. Effect volume control by duct internal devices such as

dampers and splitters.

18. Vary total system air flow rates by adjustments of fan speeds. Vary branch air quantities by damper
requlation.

19. Provide system schematic with required and actual air flow rates at each outlet or inlet.
20. Record installed fan drive assemblies, fan sheaves, motor sheaves and belts.
21. Complete balancing to achieve positive building pressure unless otherwise instructed. Positive

pressure relative to outside pressure of 0.04"w.g. minimum and 0.07°w.g. maximum shall be
achieved, measured with negligible outside wind velocity.

4, TESTING

4.1 Test equipment and material where specified or required by Authority having jurisdiction. Test in
accordance with applicable portions of ASME, ASHRAE, SMACNA, NFPA, CSA and other recognized
test codes.
4.2 Provide notice of tests to Consultant. On completion of installation, provide certification of tests with
required detail. Itemize tests as to time performed and personnel responsible. Include copy of field data
in Operating and Maintenance Manuals.
4.3 PRESSURE TESTS

1. Piping, fixtures or equipment shall not be concealed until inspected and approved by Consultant.

2. Carry out hydraulic tests for 8 hours. Maintain pressure. Where leakage occurs, repair and re—test.

3. Domestic Water Piping: Test to 1-1/2 times maximum working pressure or 150psi water pressure
measured at system low point.

4. Drainage System: Test by filling with water to produce water pressure of 5 ft. water column
minimum and 25 ft. water column maximum. Check for proper grade and obstruction by ball test.

5. Gas Piping: Test as required by authority having jurisdiction.
6. Low Pressure Ducts: Test for tightness such that leakage is inaudible and not detectable by feel.

7. Check systems during test including visual check for leakage of water test medium and soap
bubbler test for air or nitrogen test medium.

8. Should tests indicate defective work or variance with specified requirements, correct defects.
Correct leaks by re—making joints in screwed fittings, cutting out and re—welding welded joints and
re-making joints in copper lines. Do not caulk.

4.4 PERFORMANCE TESTS

1. Gas fired appliances shall be subjected to operational testing established by Gas Safety Branch and
pass these tests before being approved for operation.

2. Lubricate bearings, adjust and/or replace and set direct and "V'-belt drives for proper alignment
and tension.

3. Calibrate and adjust thermostats, thermometers, gauges, linkages and dampers.

4. Operate and test motors and speed switches for correct wiring and sequences. Check overload
heaters in motor starters.

5. Fasten loose and rattling pieces of equipment to ensure quiet operation.

6. Provide Rooftop unit start-up reports.

5. VIBRATION ISOLATION AND SEISMIC RESTRAINT

5.1 Provide Vibration Isolators and Seismic Restraint systems meeting requirements of Authority having
jurisdiction and Commentary J, Effects of Earthquakes, in Supplement to National Building Code of
Canada with regard to seismic forces transmitted to piping/equipment from building structure during

an earthquake at project location. Seismic restraint for sprinkler systems shall conform to NFPA 13 and
requirements of local Authorities.

5.2 Provide aircraft cable and fastening materials capable of restraining 1.5 times calculated seismic forces
transmitted through equipment or piping restrained.

5.3 Installation of restraint systems and fastening methods used shall follow manufacturer's
recommendations.

5.4 For suspended equipment where sway will exceed 4”, slack cable restraints shall be connected from each
support point (minimum 4) to structure at angle of 450 in elevation and at 900 to each other in plan view.

5.5 Provide steel band straps above centre of gravity on vertical tanks anchored to structure. Straps, anchor
bolts and straps shall be capable of withstanding seismic forces in all directions. Provide minimum 2
anchor straps around horizontal tanks mounted on saddles with anchor bolts to floor structure.

5.6 Where top of individually suspended pipe or duct is less than 12 below supporting structure, transverse
and longitudinal bracing shall not be required.

5.7 Provide transverse and longitudinal seismic restraint on nominally horizontal piping as follows:

Longitudinal Transverse
Sizes Where Restraint Restraint
Service Required Spacing Spacing
gas piping 1" and larger 40'-0" on centre 20'-0" on centre
All other pipe
services 21/2" and larger 80'~0" on centre 40'-0" on centre

5.8 Cables shall be tightened to remove slack (1-1/2" deflection under thumb pressure), but shall not support

any weight under normal operating conditions. Allowances shall be made for normal expansion and
contraction of piping systems where applicable.

FIRE STOPPING

6.1 WORK INCLUDED: Furnish labour, material, equipment and services necessary to provide
firestopping and smoke seals around mechanical service piping and duct penetrations through fire rated
wall and floor assemblies to CSA standard CAN4-S115-M85 and Authorities having Jurisdiction.

6.2 Work shall be carried out by approved specidlist firm, employing tradesmen experienced in firestopping
and smoke seals application. Installing Contractors shall be certified by the British Columbia Insulation
Contractors Association for work specified. Work shall be installed in accordance with manufacturer’s
recommended installation procedures.

6.3 Acceptable firestopping systems; for Vertical Penetrations: 3M Fire Barrier Penetration Sealing System,
BIO—Fire Protection Ltd. Fire Stopping and Smoke Seals, Dow Corning Fire Stop Sealant; for

Horizontal and Poke Through Penetrations: Fyre Sleeve and Fyre Flange as manufacturer by Fyre

Sleeve Industries Inc.

6.4 Location and extent of fire separations shall be confirmed with architectural drawings.
INSULATION

7.1 Insulation thicknesses and performance shall conform to requirements of ASHRAE/IES Standard 90.1-
1989 (Table 9~1 Minimum Pipe Insulation, Table 9 Minimum Duct Insulation).

7.2 Work shall be carried out by skilled workmen regularly engaged in this type of work. Deliver material
to project site in original non—broken factory packaging, labelled with manufacturer's density and
thickness.

7.3 British Columbia Insulation Contractors Association (BCICA) Standards Manual, latest edition, shall
form part of this specification for mechanical insulation. Copy of current Standard shall be available at
site.

7.4 Materials and application temperatures shall be as recommended by adhesive, coating or sealer
manufacturer. Make good separations of joints or cracking or insulation due to thermal movement or
poor workmanship.

7.5 Composite fire and smoke hazard ratings for adhesives, insulation, coatings and jackets shall not exceed
25 for flame spread and 50 for smoke developed or otherwise as required by Code. Use only ULC listed
or tested recovering materials.

7.6 PIPING: Mineral fibre insulation preformed for piping with integral all service jacket, Standard 1501-
A2.

1. Insulation Thickness Schedule:

Insulation
Piping to be Insulated Thickness
Domestic Cold (except run—outs to individual fixtures less than
12'-0" concealed in length) 1"
Domestic Hot and Recirculation (except run—outs to individual fixtures
less than 12'-0" concedled in length) up to 2" 1"
Domestic Hot and Recirculation over 2" 1/2"

2. Application: Hot piping 1501-H; Cold piping 1501-C.

3. Finishes: Exposed piping PF2 Premium 2 (or 15 mil PVC jacket with solvent welds);
Concealed piping PF3 Economy; All finishes complete with 25/50 rated PVC fitting covers.

7.7 DUCTWORK AND PLENUMS (STANDARD 1502)

1. Insulation Thickness Schedule:

Insulation
Ducts and Equipment to be Insulated Thickness
Qutside and combustion air ducts 2"
Acoustic Duct Liners As Indicated 1"
Plenums Below Roof Mounted Fans (Acoustical Lining) 1"

2. Applications:

1. Rigid Insulation External Application: Exposed in finished areas and in mechanical
rooms, ER/1 hot duct and plenum and ER/2 cold duct and plenum.

2. Flexible Insulation External Application: Concealed hot duct EF/1; Concealed cold
duct ER/2.

3. Duct Liner (Internal Application): Semi-rigid 1S/1; Rigid 1R/1.

3. Finishes:

1. Concealed: Insulation on concealed ductwork shall be left factory finished with no
further finish required.

2. Mechanical Rooms: Rectanqular RF/2 Custom; Round RD/2 Custom.

3. Exposed Ductwork and Plenums (in finished areas): Rectangular RF/3
Premium/Custom Alternate; Round RD/3 Premium/Custom Alternate.

4, ACOUSTIC LINING: Fibreglass insulation with neoprene surface coating or matt faced to
prevent fibre erosion, Standard 1502-C.2 for ductwork and 1502-C.1 for plenums. Acoustic
lining as indicated on drawings; all joints and raw edges to be sealed.

PLUMBING

8.1 Provide and/or relocate plumbing fixtures with trim, and water heater with required accessories as
specified on the drawings.

8.2 PIPE AND FITTINGS
Size Pipe Fittings
1. Sanitary Drainage and Vent Piping Above Grade:

To 21/2"  DWV copper Wrought or cast brass with 50-50 solder; recessed
drainage pattern
All sizes Cast iron Mechanical joints with s.s. couplings
Types of piping used “inside building” shall be used to 12'-0" outside building.
2. Sanitary Drainage and Vent Piping Below Grade (Inside Building):

All sizes Cast iron Mechanical joints with s.s. couplings
ABS-DWV Solvent joints

3. Storm Drainage Below Grade (inside Building):

All sizes Cast iron Mechanical joints with s.s. couplings
ABS—-DWV Solvent joints

4, Storm Drainage Piping Above Grade (Inside Building):

All sizes Cast iron Mechanica! joints with s.s. couplings

5. Sanitary and Storm Drainage (Outside Building):
Al sizes Cast iron Mechanical joints with s.s. couplings or grooved
mechanical joints

ABS-DWV Solvent joints
Storm only Concrete  Rubber gasket

6. Domestic Water Piping Below Grade (Outside Building):

To 3" Type "K" soft copper Flared tube
Ductile iron Hub and spigot with mechanical clamp
and rod on long radius bends or push on rubber
gasket joints to CSA B131.10
to 21/2”  Class 150 or Series Solvent Joints/ Schedule 40 fittings

200 PVC
7. Domestic Water Piping Above Grade:

All sizes Certified type "L" or ~ Wrought bronze or cast brass with
type "K” hard copper Silvabrite 100 lead free solder.
Roll grooved copper may be used in lieu of sweated
joints; all grooved couplings to be designed with
angle bolt pads to provide a rigid joint. Standard of
acceptance: VICTAULIC Style 606.

8.  Gas Piping:

All sizes Sch 40 black steel Malleable screwed or butt welded joints. Piping

over 2" inside building shall be welded. Buried
pipe shall be yellow jacketed with cathodic
protection.

8.3 WATER SPECIALTIES
1. Hose Bibbs: Provide as specified in Hose Bibb and Drain Schedule.
2. Water Hammer Arresters:

1. Provide 18-8 stainless steel all-welded bellows type arrester complete with
isolation valve on water lines connected to but not limited by the following:

1. Each fixture or group of fixtures.
2. Commercial dishwashers.
3. Other devices with solenoid valves.
2. Size arresters as per P.D.l. Standard WHZ01.
3. Arrester and isolation valve shall be completely accessible.

3. Back Flow Preventer Assemblies:

1. Provide vacuum breaker on domestic water supply to commercial
dishwashers and janitor sinks and other required fixtures as
noted in the fixture schedule.

2. Provide air gap fitting on drain from required fixtures. Equal to Watts 900
AG.

4, Meters:

1. Water meter shall conform to AWWA C-700 for displacement meter and
AWWA C-702 for compound meter complete with direct reading sealed
encoder register to AWWA C-707. Water meter shall conform to the
requirements of local authority.

2. Provide water meter and three valve bypass of size indicated on drawings;
provide water pressure gauge with isolation valve on incoming service line.
Meter to have remote reader with conduit ond wiring under Division 16.

5. Trap Seal Primers: Provide priming device and piping to nearest acceptable fixture so that
device will introduce regulated amount of water into trap. Equal to Watts 200.

6.  Potable Water System Pressure Reducing Valve

1. Provide pilot operated globe type pressure reducing valve with bronze
strainer assembly to limit static water pressure to 85psi on incoming water line
to Plumbing Code requirements. PRV shall be WATTS Model PV—10M
with Y strainer to sizes indicated.

2. Provide pressure reducing valves with isolation valves on hot and cold risers
as indicated on riser diagrams.

8.4 CLEAN-OUTS AND ACCESS COVERS

1. Clean—outs in concrete shall be adjustable type for level installation.

2. In unfinished areas (e.g. mechanical rooms, storage rooms), floor clean—out access covers shall
be round cast iron scoriated frames and plates, Zurn Z-1500.

3. In finished areas, covers shall have depressed centre to accept floor finish, Zurn ZN—1508.

4. Clean—outs on subsurface drainage system extensions shall be Zurn Z—1500 in unfinished
concrete (e.g. parking, mechanical rooms), Zurn Z-1440 encased in 16" x 16" x 4" thick concrete
pad in soft landscaping and Zurn Z-1502 in finished concrete or pavers.

5. Wall clean—outs shall have chrome plated cap.

6.  Provide clamping collar and flashing on clean—outs passing through waterproofing membrane.

8.5 DRAINS

1. Provide drains as specified in Hose bibb and Drain Schedule with lacquered cast iron body
(except as noted otherwise) and clamping collar.

2. Provide drains by single manufacturer throughout.

3. Drains shall be 4" unless noted otherwise.

8.6 DOMESTIC HOT WATER HEATERS

1. Construct propane—fired domestic hot water heaters to CSA B204.1-T and CSA B204.3-T.
Heaters with input larger than 200mbh shall be ASME labelled.

2. Provide heaters as indicated complete with factory installed controls and safety devices.
3. Provide lever operated temperature and pressure relief valve for waterheater.

4. Provide check valve between domestic cold water supply and heaters.

8.7 PORTABLE HAND FIRE EXTINGUISHER

1. Multi-Purpose Dry Chemical: Pressurized with hose and shut—off nozzle or integral shut—off
nozzle and mounting brackets suitable for Class A, B and C fires; charge indicator. Provide
installation in surface mounted cabinet in public areas.

8.8 PLUMBING FIXTURES AND TRIM

1. Provide new fixtures, CSA approved, free from defects with clear, smooth and bright finished
surfaces.

2. Fixtures shall be product of one manufacturer and of some colour for washroom or location
used throughout project.

3. Provide CSA approved plumbing brass with metal work heavy chromium plated and product
of one manufacturer throughout.

4. Provide flexible angle type hot and cold water supplies with screwdriver stop, hexagonal
reducer and escutcheon. Provide heavy chromium plating where exposed.

5. Review millwork drawings and advise Consultant of discrepancies before ordering fixtures.

6. Provide fixtures and trim as specified in Plumbing Fixture Schedule or approved alternate.

8.9 GENERAL

1. No pipe shall be installed in any part of wall where temperature is less than 50C under winter
design conditions.

2. Upon completion, water piping systems shall be flushed with water before installation of
fixtures in order to remove any foreign material in piping. Plumbing fixtures and equipment
shall be thoroughly cleaned and left in good operating condition.

3. Provide connections as required including shut—off valves with unions or flanges to equipment
installed by other trades.

8.10 PIPE CONNECTIONS

1. Ream pipes and tubes. Clean scale and dirt, inside and outside, before assembly. Remove
foreign material from piping.

2. Grade drainage lines minimum 2%, piping 4" and larger may be graded at 1% slope. Plug or
cap pipe and fittings to keep out debris during construction. Lay pipe in proper compacted
bedding material; do not lay pipe when water in trench. Provide 1500psi concrete for buried
lines within 45 deg. of footing.

3. Grade vents so condensation will not form trap.

4, Pipe with stainless steel type mechanical joints shall be supported by means of two hangers
located on each side of joint.

5. Reduce horizontal piping with eccentric reducer fittings installed to provide drainage and
eliminate air pockets.

6. Make screwed joints in steel or iron piping with full cut standard taper pipe threads. Use non—
corrosive and non—toxic lubricant or teflon tape applied to male thread.

7. Joints in copper drainage pipe shall be made in accordance with manufacturer’s
recommendations. Use soft solder. Joints in buried copper pressure piping shall be flared joint
type. Joints in above grade copper pressure pipe shall be Silvabrite 100 lead free solder and flux.
Flux shall be full strength when applied and not diluted.

8. Wherever dissimilar metals are joined or supported, piping shall have non—conducting type
connections or hangers to prevent galvanic corrosion. Brass adapters and valves are acceptable
for pipe connections.

9. Provide equipment drainage lines to discharge into hub or funnel drain. Review with
Consultant where equipment cannot be piped to drain; do not run lines across floor.

10. Install piping to allow for expansion and contraction without stressing pipe or equipment
connected.

11. Provide clearance for insulation and access to valves, air vents, drains and unions.

12. Install gas piping in open ventilated spaces. Pitch lines and provide drip legs. Where gas piping
is run in concealed space, provide ventilation grilles as required. Gas piping larger than 2"

installed within building shall be welded. After approval of piping installation, connect

appliances and purge gas piping and conduct gas leakage tests.

8.11 UNIONS AND FLANGES

1. Provide unions or flanges to permit equipment removal without disturbing piping systems.

8.12 VALVES

1. Use gate valves for shut—off and globe valves for throttling. Globe valve discs shall be suitable
for service intended. Mount valves with stems upright or horizontal, not inverted. Ball valves
shall be acceptable for shut-off or throttling service.

2. Provide line size bronze check valve on cold water supply to domestic water heaters.

8.13 WATER SPECIALTIES

1. Provide hose bibbs as indicated.
2. Provide water hammer arresters as specified.
3. Provide back flow preventers as specified and required by Authorities.

4. Provide trap primers to floor drains as indicated and required by Code.

8.14 CLEAN-OUTS AND ACCESS COVERS

1. Install accessible clean—outs at traps, where required by Code and as indicated on drawings.

2. Provide pipe extensions on underslab and on perimeter subsurface drainage systems for
inspection and clean—out locations indicated on drawings complete with clean—outs.

3. Clean—outs shall be suitable for surface finish detailed on Architectural drowings and traffic
loading requirements.

8.15 FLOOR DRAINS: Review location of drains on Architectural drawings and confirm with Consultant
that drains will be at low points on floor. Improperly located drains shall be relocated at no cost to

Owner.

8.16 DOMESTIC HOT WATER HEATERS

1. Provide as specified complete with sheet metal drain pan; ensure good access to heaters for
servicing. Pipe relief outlet to drain.

2. Provide type B vents on gas fired units.
8.17 FIRE PROTECTION: Provide extinguishers as specified; confirm charge at final inspection.

8.18 PLUMBING FIXTURES

1. Install each fixture with its own trap, easily removable for servicing and cleaning. At
completion, thoroughly clean plumbing fixtures and equipment.

2. Install wall ‘mounted fixtures with approved wall carriers, model to suit installation.

3. Where fixtures or trim come in contact with wall and/or floor, make joint watertight with
white silicone base non—hardening caulking compound, finished in neat manner.

4, Mount wall hung fixtures the following heights above finished floor:

1. Water Closet: Standard 15" to top of bowl rim and handicapped 18" to top of
seat.

2. Urinal: ~ Standard 22" to top of bowl rim with one urinal mounted 20" to top
of bowl rim in each washroom.

3. Lavatory: Standard 31" to top of basin rim and handicapped 32" to top of
basin rim.

5. Aftech floor mounted water closets to floor with lag screws. Lead flashing shall not hold closet
in place.

6.  Provide fixed cover on handicapped water closet tank.

8.19 SERVICE CONNECTIONS

1. Coordinate obtaining and arrange for payment of utility and service connection fees with
General Contractor.

2. Before commencing work, confirm invert elevations required for sewer and water connections.
3. Provide concrete thrust blocks on water service lines at each bend, elbow, cross tee and valve.
4. Domestic water lines shall be disinfected with chlorine content solution for 24 hours.

9. VENTILATION

9.1 DUCTWORK

1. Ductwork shall be galvanized steel. Fabricated in accordance with recent SMACNA Duct
Manuals and ASHRAE Handbooks. Ductwork shall meet the requirements of NFPA 90A and
91 and conform to applicable codes.

2. Prior to fabrication of ductwork, check all ceiling spaces and heights and conflictions with other
trades.

3. Duct Sizes: Inside clear dimensions. For acoustically lined or internally insulated ducts,
maintain sizes inside ducts.

4. The minimum sheet metal thickness for low pressure ducts, medium pressure 2"w.g. and 1"w.g.
including fittings, access doors and other accessories, shall be as in accordance with SMACNA
1985 "HVAC Duct Construction Standards — Metal and Flexible”.

5. All transverse duct joints shall be sealed (Class C SMACNA) with duct sealant.

9.2 AR OUTLETS: Provide and/or relocate air outlets as specified on the drawings.

9.3 SUPPLY/EXHAUST FANS: Provide fans as specified on the drawings. Fans to be AMCA rated
centrifugal wheels with non—overloading power characteristic, stable pressure curve and self aligning
bearings.

10. CONTROLS

1. Provide a complete ddc system of automgtic controls to acheive the following sequence:
(a).  Exhaust fans F-1 & F-2 controlled according to programmed occupancy schedule.
(b).  Summer Day Cycle:
—Relief Dampers MD—3 & MD—4 open depending on wind direction. Provide wind vane c/w
finger switches to detect wind direction.
-MD-1 & MD-2 open to maintain space temperature.

(c).  Summer Night Cycle:

—Relief Dampers MD-3 & MD—4 open depending on wind direction. Provide wind vane c/w
finger switches to detect wind direction.

-MD-1 & MD-2 open if outdoor air temperature falls below 72dF.

-MD-1&2 and MD—-3&4 remain open until slab temperature mass sensor detects a temperature
below 60dF.

—Electric baseboards are locked out when outdoor air temperature is above 40dF.

(b).  Winter Day Cycle:

—Electric baseboards are cycled by room sensors to maintain space temperature.
—-C02 sensor modulates MD-1 & MD-2 to maintain 550ppm CO2 level in space.

—Relief dampers MD-3 & MD-4 open depending on wind direction.
(c).  Winter Night Cycle:

—Electric baseboards are cycled to maintain the night setback temperature.
—Mass slab temperature system to function until outdoor air temperature falls below 50dF.

2. Provide all components and coordinate with the electrical trade for power connections. Al
control wiring by Div. 15 forces.

3. Al thermostats and sensors shall be wall or column mounted at 60" above floor unless specifically noted
otherwise. Coordinate final mounting locations with Interior Designer/Architect and
Consultant on site before rough-in.
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