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Part 1 General

1.1 RELATED SECTIONS
.1 Section 01 33 00 - Submittal Procedures.

.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.

.3 Section 01 78 00 - Closeout Submittals.

.4 Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment.

1.2 REFERENCES
.1 American Society for Testing and Materials International, (ASTM)

.1 ASTM A153/A153M, Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.

.2 Cooling Technology Institute (CTI), (formerly Cooling Tower Institute)

.1 CTI ATC-105, Acceptance Test Code for Water Cooling Towers: Mechanical Draft, Natural Draft Fan Assisted Types, and Evaluation of Results, Addendum-1, For Thermal Testing of Wet/Dry Cooling Towers.

.2 CTI STD-201, Certification Standard for Commercial Water Cooling Towers.

.3 Underwriters Laboratories of Canada (ULC)

.1 CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.

1.3 SHOP DRAWINGS
.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.

.2 Indicate:

.1 Connections, piping and fittings, valves, strainers, control assemblies and ancillaries, identifying factory and field assembled.

.2 Wiring as assembled and schematically.

.3 Dimensions, construction details, recommended installation and support, mounting bolt hole sizes and locations and point loads.

.4 Vibration and seismic control measures.

.5 Manufacturer's recommended clearances.

1.4 CLOSEOUT SUBMITTALS
.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

.2 Include:

.1 Description of equipment giving manufacturers name, type, model, year, capacity.

.2 Start-up and commissioning procedures.

.3 Details of operation, servicing and maintenance.

.4 Recommended spare parts list.

1.5 waste management and disposal

.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.  

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.

.3 Collect, separate and place in designated containers for reuse and recycling, paper, plastic, polystyrene, corrugated cardboard, packaging steel, metal, plastic in accordance with Waste Management Plan.  

.4 Unused sealant materials must not be disposed of into sewer system, into streams, lakes, onto ground or in other location where it will pose health or environmental hazard.

.5 Fold up metal banding, flatten and place in designated area for recycling.
1.6 EXTRA MATERIALS
.1 Furnish following spare parts: bearings. 

Part 2 Products
2.1 GENERAL
.1 Factory assembled or field erected induced draft crossflow vertical or horizontal, as indicated, discharge cooling tower.

2.2 PERFORMANCE
.1 Performance: certified in accordance with CTI STD-201.

.2 Capacity: as indicated.

.3 Pressure drop through distribution headers and nozzles: as indicated.

.4 Electrical: maximum full load running amps as indicated.

.5 Drift loss: maximum 0.05 % of water circulated.

.6  Sound pressure level measured at 3.0 m: as indicated.

2.3 SIZE AND WEIGHT
.1 Dimensions: as indicated.

.2 Operating weight: as indicated.

2.4 MATERIALS
.1 Steel: hot-dip galvanized to ASTM A153, after fabrication.

.2 Fibre glass reinforced plastic (FRP).

.3 Polyvinyl chloride, (PVC): with flame spread rating of 10, smoke developed of 25, to CAN/ULC-S102.

.4 Wood: pressure treated fir.

.5 Stainless steel: type 304. 

.6 Plastic: polypropylene.

2.5 CASING AND FRAMEWORK
.1  Galvanized steel sheet, angles and channels or lap jointed FRP, galvanized angles, channels or FRP casing and fir framing members.

.2 Structure: designed for wind loads of 1.6 kPa on any projected area and transmission of loads to anchorage.

.3 Access doors and/or panels: on both end walls for servicing and maintenance.

.4 Fan deck: galvanized steel pipe perimeter hand and knee rails.

.5 Access ladder.

2.6 COLD WATER BASIN
.1 Self draining, with depressed sump with fill, drain, overflow and cleanout connections, anti-vortexing device, strainer, overflow, float operated brass makeup valve.

.2 Materials: galvanized steel or FRP.

2.7 HOT WATER DISTRIBUTION BASIN
.1 Open gravity type: galvanized steel or FRP with plastic distribution/metering devices, easily removable for servicing.

2.8 FILL, ELIMINATORS AND LOUVRES
.1 Fill: PVC vertical sheets or chevron configuration.

.2 Eliminators: galvanized sheet steel or multipass PVC or PVC integral with fill.

.3 Louvres: sight tight, galvanized sheet steel or PVC, integral with fill.

2.9 FANS
.1 Propeller type with adjustable or fixed pitch cast aluminum blades or hollow core, glass reinforced epoxy blades, discharging from galvanized steel or glass reinforced polyester fan cylinders.

.2 Drive: right angle gear reducer through galvanized steel drive shaft with rubber bushed yokes or V-belt designed for not less than 150% of motor nameplate rating.

.3 Motor: multi-speed drip proof, ball bearings, weather protected.
.1 Locate motor outside moist air stream.

.4 Drives, fans, and moving parts: protected by galvanized wire guards.

2.10 ACCESSORIES
.1 Immersion heaters in collection basin: to maintain water temperature at 5 oC when outside temperature is minus 17 oC and wind velocity is 25 kmh. Or remote sump as indicated.

.2 Immersion thermostat and float control: to operate heaters on low temperature when basin is filled.

.3 Temperature controller: sensor in collection basin to cycle fans.

.4 Time delay relay: to limit fan motor starts to not more than 6 /h.

.5 Capacity control: for stable operation down to 10% of specified capacity at specified wet bulb temperature.

.6 Manually selected summer/winter switch time delay relays as indicated to:
.1 Limit fan motor start-up in reverse rotation during de-ice of inlet louvers.

.2 Allow fan to stop and run (in reverse) for preset time.

.7 Vibration cut-out switch: de-energize fan motors upon excessive vibration.

.8 Control panel: NEMA 4X to contain:

.1 Unfused disconnect switch.

.2 Combination motor controllers.

.3 Electric alternator.

.4 Interlocks and relays.

.5 Pilot lights and push buttons.

2.11 VIBRATION ISOLATORS
.1 To Section 23 05 48 - Vibration and Seismic Controls for HVAC Piping and Equipment.
Part 3 Execution
3.1 GENERAL
.1 Mount on structural supports and vibration isolators as indicated and to manufacturer's recommendations.

.2 Ensure clearance for servicing and maintenance as recommended by manufacturer.
3.2 commissioning

.1 Manufacturer's field service representative to approve installation, to supervise start up and to instruct operators. 

.2 Test under actual operating conditions in accordance with CTI ATC-105 to verify specified performance.

.3 Manufacturer’s representative to be on site to approve installation and startup and commissioning in accordance with Section 01 91 13.13 –Commissioning (Cx) Requirements. 

END OF SECTION
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