SECTION 15972PRIVATE 

PACKAGE COOLING TOWERS

PART 1 GENERAL

1.01 SECTION INCLUDES:  Details for installation of factory assembled, induced draft, cross flow, single inlet, vertical discharge cooling towers used in GHP hybrid systems. 

1.02
RELATED SECTIONS

A. Section 15050, Piping Systems.  

B. Section 15501, Heating, Ventilating, and Air Conditioning Systems Installation and Equipment.

1.03 SUBMITTALS

A. Submit certified dimensional drawings for approval by the CM prior to fabrication of cooling tower

B. Submit certified factory performance test procedures and performance test results for CM approval prior to fabrication.

PART 2  PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Marley, BAC, Tower Tech, and as approved by the CM.

2.02 PRODUCTS

A. Design range and approach:  [Designer Note:  All design parameters are subject to verification for the specific application in question.]

B. Design WB temperature: 78 deg.F.  [Designer Note:  ASHRAE/CTI specifies a 78 deg design WB temperature unless site conditions dictate otherwise]

C. Fluid flow rate:  [Designer Note:  Per specific application.]

2.03 MATERIALS

A.
Basin section:      The pan shall be constructed of G-235 hot-dip galvanized steel for long life and durability. G-235 hot-dip galvanized steel designates an average coating thickness of 2.35 ounces of zinc per square foot on the steel. Standard pan accessories shall include overflow, drain, anti-vortexing hood, Type 304 Stainless Steel strainers, and brass make-up valve with plastic float. The entire pan area shall incorporate a stepped configuration for reduced water volume, lower operating weight and easier pan maintenance. Depressed side outlet sumps which are not an integral part of the basin shall not be acceptable.
B.
Air inlet louvers:      The louver shall be constructed from polyvinyl chloride (PVC) and mounted in easily removable frames on all four sides of the cooling tower for access to the entire basin area for maintenance. The louvers shall have a minimum of two changes in air direction to prevent splash out, block direct sunlight from entering basin, and have a minimum 3/4" opening to prevent debris from entering the basin. Cooling Tower shall be provided with corrosion resistant air inlet screens.
C.
Water distribution system:      The spray header and branches shall be constructed of Schedule 40 polyvinyl chloride (PVC) pipe for corrosion resistance and shall have a steel connection to attach the external piping. The spray header and branches shall be removable for cleaning purposes. The water shall be distributed over the fill by precision molded ABS spray nozzles with large 3/8 by 1 inch orifice openings and integral sludge ring to eliminate clogging. The nozzles shall be threaded into the water distribution piping to assure positive positioning. If open type gravity distribution pans are used, they shall be constructed of a corrosion resistant material. Handrails and a ladder to the top of the tower must be provided for servicing the distribution pans.

D.
Fill:     The cooling tower fill shall be PVC (polyvinyl chloride) of cross fluted design for maximum heat transfer efficiency. The cross fluted sheets shall be bonded together for strength and durability. The fill shall be fabricated, formed, and installed  by the cooling tower manufacturer and shall be elevated a minimum  of 6" above the floor of the cold water basin to facilitate cleaning. The fill shall be suitable for use as a working  platform. The PVC fill shall be self-extinguishing for fire resistance with a flame spread rating of 5 per ASTM E84-81a. It  shall also be resistant to rot, decay, or biological attack. The fill shall be able to withstand a water temperature of 130°F.

E.
Eliminators:     The eliminators shall be constructed entirely of inert polyvinyl chloride (PVC) in easily handle sections and be completely separate from the fill section for maximum efficiency. The  eliminator design shall incorporate three changes in air directions to assure removal of entrained moisture from the discharge air stream. Maximum drift rate shall be less than 0.001% of the re-circulating water rate.

F. Mechanical Equipment: 

1. Fan Motor(s)

Totally enclosed air over (TEAO) ball bearing fan  motor(s) with a 1.15 service factor shall be suitable for cooling tower service on 440 volts, 60 hertz, and 3 phase. Motor(s) shall be mounted on an adjustable base which allows motor to swing to the outside of the unit for servicing.

2. Drive

The fan drive shall be multi-groove, solid back V-belt type with taper lock sheaves designed for 150% of the motor nameplate horsepower. The belt material shall be neoprene reinforced with polyester cord and specifically designed for cooling tower service. Fan and motor sheave shall be aluminum alloy construction. Belt adjustment shall be accomplished from the exterior of the unit. Bearing lube lines shall be extended to the exterior of the unit for easy maintenance. All sheaves located in the air stream shall be constructed of aluminum alloy, vented guard shall not be acceptable. If internal belt adjustment is necessary, an internal working platform and ladder is required to access the drive system.

3. 
Axial Propeller Fans

Fans shall be heavy duty axial propeller type statically balance. The fans shall be fabricated by the cooling tower manufacturer  for single source responsibility and reliability. The fans shall be constructed of extruded aluminum alloy blades, installed in a  closely fitted cowl with venturi air inlet for maximum fan efficiency. Each fan blade shall be individually adjustable. Fan cowl shall be covered with a heavy gauge hot dip galvanized steel wire fan guard.

4. 
Fan Shaft Bearings

Fan shaft bearings shall be heavy duty self-aligning type with grease fittings extended to the outside of the unit. Bearings shall be designed for a minimum L-10 life of 75,000 hours.

 5. 
Fan Drive Warranty

Cooling tower fan drive components shall be covered by a three  year manufacturer's plan. Drive components protected by this warranty shall include the fans, bearings, fan shaft, drive sheaves and fan motors.

G. Casing: The casing shall be constructed of G-235 hot-dip galvanized steel. The casing panels shall totally encase the sides of the fill section to protect the surface from direct atmospheric contact.

H. 
Finish: All pan and casing material shall be constructed of G-235 heavy gauge mill hot-dip galvanized steel for maximum protection  against corrosion. During fabrication, all panel edges shall be coated with a 95% pure zinc-rich compound.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install tower per manufacturer’s sequence of instruction.

B. Piping connections shall not impose a load on the tower.  Use isolators to prevent transfer of vibration ,if applicable. 

C. Torque all bolts per manufacturer’s recommendations.

D. Provide adequate space for maintenance and disassembly of tower.

E. Provide sufficient isolation valves to allow unit to be removed from service without draining the system.

3.02 TESTING

A. The cooling tower will be tested by a CTI (Cooling Tower Institute) certified testing agency for conformance to the performance specifications. The testing agency will be hired by the Contractor and approved by the CM. All tests shall conform to CTI standard procedures. Upon failure of the performance test, the Contractor shall be responsible for installing all remedies necessary to bring the cooling tower up to performance specifications. Fan pitch adjustment shall not be allowed as a method to increase tower performance deficiencies. The Contractor will also be responsible for reimbursing the Owner for all subsequent performance tests required to validate performance.
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