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SECTION 23 65 00 – cooling towers 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.
1.02 SUMMARY 
A. Perform all work required to provide a induced draft [cross flow], [counter flow] cooling tower(s) with the scheduled [capacity / capacities] shown on the Drawings, including the necessary trim items and accessories as indicated by the Contract Documents to achieve proper installation and operation.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 

1. Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products ASTM A 153/A 153M.
2. ASTM D 1784 - Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds ASTM D 520.
3. ATC-105-00 - Acceptance Test Code for Water‑Cooling Towers (CTI Std-103 Code Tower Standard Specifications).
4. ATC-201-96 - Standard for Certification of Water Cooling Tower Performance (CTI Code Tower Standard Specifications).
5. ANSI S1.13 - Methods for the Measurement of Sound Pressure Levels in Air (ASA 118).
6. NEMA MG 1 - Motors and Generators.
7. NEMA MG 2 - Safety Standard for Construction and Guide for Selection, Installation, and use of Electric Motors and Generators.
8. NEMA 250 - Enclosure for Electrical Equipment (1000 Volts Maximum).
9. NFPA 70 - National Electrical Code.
10. Natural Disasters Non-Structural Resistive Design (CD-54).
1.04 QUALITY ASSURANCE 
A. Performance Criteria:
1. Manufacturer shall certify that performance of cooling towers will meet Contract Document requirements, stating entering air wet bulb temperature, entering and leaving condenser water temperatures, water flow rates, fan kW (horsepower), and pump head at base of tower. Certification shall be made at the time of submittal.

2. Cooling Tower Institute (CTI) Certified Towers: The cooling tower shall have been tested, rated, and certified in accordance with Cooling Tower Institute (CTI) Standard 201, and shall bear the CTI certification label, and shall be listed in the CTI directory of certified cooling towers.

a. [Note to Engineer: CTI certification under Standard 201 applies only to selections with entering water temperature of 125 degrees F or less, temperature ranges of degrees 4 degrees F or more, temperature approaches of 5 degrees F or more and wet bulb between 60 degrees F to 85 degrees F.]

3. Non-CTI certified cooling towers: If CTI certification is not available, manufacturer for towers of 700 kW (200 tons) or larger, shall submit curves showing predicted performance as required in CTl Bulletin ATC‑l05 for Water Cooling Towers. Cooling towers shall be tested in the field as specified in this Section.

4. For cooling towers with drive shaft arrangement:

a. The alignment and balancing of fans and motors as installed shall operate per Section 20 05 48, Vibration Isolation.  Same vibration tolerance applies to drive shafts for towers that use that type of motor drive arrangement.

1.05 SUBMITTALS 
A. Product Data and Record Documents:
1.  Shop Drawings
a. Sufficient information, clearly presented, shall be included to determine compliance with the Contract Documents. 

b. Include rated capacities, pressure drop, fan performance and rating curves, dimensions, weights, mounting details, front view, side view, equipment and device arrangement. 

c. Include electrical rating, detail wiring for power, signals and controls. 

d. Sound curves and characteristics of sound attenuators if required to meet the noise criteria. 

e. If the footprint dimensions or weight of cooling tower submitted by the Contractor is greater than the cooling tower data and dimensions shown on the Drawings, it is the responsibility of the Contractor to account for additional costs (if any) that will be required to properly support the submitted cooling tower.
B. Certification

1. Submit performance curves for CTI certified cooling towers, showing compliance with actual conditions specified, to the Engineer two (2) weeks prior to delivery of the equipment.

2. Two (2) weeks prior to final inspection, submit the following to the Owner or Engineer:

a. Certification by the manufacturer that the cooling tower conforms to Contract Document requirements.

b. Certification by the Contractor that the cooling tower has been properly installed, adjusted, and tested.

C. Operation and Maintenance Data:
1. At Substantial Completion, submit operation and maintenance data that includes Start-up and shutdown instructions, assembly Drawings, and spare parts lists. 

1.06 DELIVERY, STORAGE and HANDLING 
A. Deliver, store, protect and handle products to the Project Site under provisions of Division 01 and Division 20.

B. Protect cooling tower fill and internals from entry of foreign material.  Protect pipe openings by with the use of temporary caps.  

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
2.02 manufacturers
A. Equipment Procurement Procedure.
2.03 Cooling tower requirements
A. Provide stainless steel, pre-assembled tower with the cooling capacity, design temperatures, and design data scheduled on the Drawings.

B. Construction:

1. Frame, angles, and channels shall be heavy duty Type 304 or 316 stainless steel.

2. Hot water basins (if used) shall be welded construction using heavy gage Type 316 stainless steel.

3. Cold water basins shall be welded construction using heavy gage Type 316 stainless steel.

4. Casing panels shall be constructed of Type 304 stainless steel.

5. Free water drift loss shall not be greater than five hundredths of one percent of the water circulated to the tower.
6. Design the tower to withstand 30 pound per square foot wind load or pressure associated with a 110 mph wind at the height that the cooling tower is positioned, whichever is more restrictive.

7. The tower fill and any PVC material used as part of the tower construction shall be resistant to the effects of ultra violet light.
8. Flow balance control valves (required for cross flow) and isolation valves and shall be factory installed on hot water supply header piping.
9. Provide hot water metering orifices to meter and distribute water evenly across each hot basin (required for cross flow).
C. Provide a hot-dip galvanized ladder, and access doors on each side of the tower, and an internal steel walkway constructed with Type 304 or 316 stainless steel.

D. Provide an OSHA approved ladder with a barrel guard for access up to the fan deck on the cooling tower.  The ladder shall be long enough to be accessible from the ground without having to use a stepladder. Provide hot-dip galvanized steel or aluminum hand railings not less than 42 inches high around perimeter of each fan‑deck, or working surface twelve (12) feet or more above ground, roof or other supporting construction. Handrails shall meet OSHA Standards.  If multiple cell cooling towers are used, each tower shall have its own access, including ladder and/or platforms to provide for personnel entry and maintenance.  It is not acceptable to provide access to one cell and have to cross through the cell to maintain an adjacent cell.

E. Tower Fans (Belt Drive):  
1. Fans shall be multi-blade cast aluminum mounted on a stainless steel jack shaft and driven with multi-groove sheaves, and multi-groove neoprene/polyester belt. 
2. Each fan shall be statically and dynamically balanced at the factory for quiet and efficient operation. 
3. Fan shaft bearings shall be capable of being lubricated from the outside of the casing.  
4. The fan motor shall be located inside the tower casing.  Fan motor shall be a TEAO type enclosure to protect it from the weather.  Furnish a motor removal davit and an access panel with the cooling tower to enable fan belt adjustments and motor replacement. 

F. Tower Fans (Shaft Drive): 
1. [Note to Engineer:  The following is the preferred cooling tower fan motor drive arrangement for cross flow type towers.  Prefer to have motors located outside of the moist air stream.]

2. Fans shall be multi-blade cast aluminum, adjustable pitch type with a hot dipped galvanized cast iron hub.  
3. Each fan shall be statically and dynamically balanced at factory for quiet and efficient operation. 
4. Fans shall be mounted on a gear reducer, with an external oil gauge glass and lubrication lines.  
5. The fan motor shall be connected to an external drive shaft equipped with flexible couplings.  The fan motor shall be located and supported outside of the cooling tower casing.  Fan motor shall be a TEAO type enclosure to protect it from the weather. Furnish a motor removal davit and an access panel with the cooling tower to enable fan belt adjustments and motor replacement. 

G. Each tower cell shall include depressed bottom sump outlet that is designed with an anti-vortex suction connection equipped with a lift strainer, bottom equalizer connection, make-up water connection, float assembly, overflow, and drain.

H. Provide an electric immersion basin heater with water‑tight junction boxes for winter protection purposes.  The heating capacity of the basin heater shall be sufficient capacity to maintain the temperature of water in the basin just above 33 degrees F.   The basin heater shall be designed for electrical service as scheduled on the Drawings, and shall be wired to a fuse-disconnect switch.  Heater shall be complete with control thermostat, contactor, control circuit transformer, and low water level heater protection.
I. Provide a variable frequency drive and proper fused disconnect switch for each cooling tower cell motor.  Refer to Section 23 05 13, Variable Frequency Drives.

J. Control Sensors:
1. Provide make-up water switch with high and low basin water level alarm.  The switch shall be equipped with a have a set of normally open and normally close contacts to connect to the building automation system (BAS).

2. Provide a fan and two (2) separate vibration sensor switches. The first switch is set for low vibration where the condition is just alarmed on the BAS.  The second switch is set for high vibration and a control circuit provided by the tower manufacturer shuts down the fan motor and also alarms on the BAS to alert the operator that the tower fan is shut down.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Work shall be performed in accordance with the manufacturer's published diagrams, recommendations, and equipment warranty requirements. Equipment and piping arrangements shall fit into space allotted and allow adequate acceptable clearances for installation, replacement, entry, servicing, and maintenance. Equipment shall be properly lifted, leveled, aligned, and secured in place in accordance with manufacturer's written installation instructions. 

D. The structural steel supports shall be built to the requirements of the Drawings to support and hold the tower in place and withstand 30 pound per square foot wind load or pressure associated with a 110 mph wind at the height that the cooling tower is positioned, whichever is more restrictive.
E. Install dielectric fittings where ferrous metal and non-ferrous metal are in contact.

F. Equipment shall be wiped clean, with all traces of oil, dust, dirt, or paint spots removed. System shall be maintained in this clean condition until final acceptance. Bearings shall be properly lubricated with oil or grease as recommended by the manufacturer. Belts shall be tightened to proper tension.
G. The installed control valves, instrumentation used to control and monitor the system shall be operable from the BAS.

3.02 testing

A. After a cooling tower has been found acceptable under a visual and dimensional inspection, perform a field performance test in accordance with CTI ATC-105. 
B. Sound levels at 15 meters (50 feet) in any direction from the tower shall not exceed _____dB(A). 
1. [Note to Engineer:  Provide sound attenuation if necessary to meet the noise criteria. Adjust dB(A) level to suit the location of the towers on the Project Site.]

C. Provide any material, equipment, instruments, and personnel required for the test. The services of a qualified technician shall be provided as required to perform all tests and procedures indicated herein. Field tests shall be coordinated with Division 01 and 20.
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