SECTION 15975

FIELD ERECTED COOLING TOWERS

PART 1  GENERAL

1.01 
DESCRIPTION 

A. General provisions and other mechanical systems are specified in other Sections of Division 15. This section applies to cooling towers used in GHP hybrid system service.

1.02 
RELATED SECTIONS 

A. Section 15505, Heating, Ventilating and Air Conditioning Systems Installation and Equipment.

1.03 
QUALITY ASSURANCE 

A. Pressure/temperature ratings of components and accessories shall meet or exceed design conditions for the system in which they are installed. 

B. Cooling towers: manufacturer shall certify tower performance for the actual installed space conditions.

1.04 
CODES

A. HVAC systems shall conform to the Standard Mechanical Code [Designer Note: Use latest local codes].

B. NFPA 90A-1999.

PART 2   PRODUCTS

2.01 
COOLING TOWERS 

A. Furnish all material, equipment and appurtenances required for a complete counter flow induced draft cooling tower. This cooling tower shall include fill, fill support lintels, drift eliminators, fan assemblies, fan drives, water distribution system, and all other materials and parts required to make this cooling tower complete.

B. Upon completion, the cooling tower manufacturer shall issue a written guarantee, duly signed, covering the following components, and should any of these components fail during the following specified times they shall be replaced F.O.B. job site. 

1. The fill and fill support lintels shall be guaranteed against performance or functional failure or for a period of 15 years. [Designer Note: If tile fill is used, the guarantee should be 25 years.] 

2. The drift eliminator and hot water distribution system shall be guaranteed against performance or functional failure for 5 years. 

3. Remaining internal components shall carry the manufacturer's standard warranty of 1 year of service.

C. The cooling tower manufacturer shall take the space limitations of the cooling tower structure into consideration for the various designs required, including water cooling capacity and performance, fan air handling, and motor brake horsepower requirements. 

D. The following shall be furnished by the cooling tower manufacturer and installed under his supervision. 

1. Lintels:

a) Fill support lintels: heavy-duty cast iron lintels shall span the concrete fill support beams. Lintels shall be designed to support tile fill material and shall conform to ASTM/A48. Material shall be gray iron casting, Class 30 minimum, and shall have a design safety factor of 3, with an additional 1/8" thickness for corrosion allowance. Other materials with a minimum of 10 years successful experience in this application may be substituted.

2. Fill: 

a) Shall be poly vinyl chloride (PVC) thermoplastic, especially formulated for use in cooling tower applications. The top and bottom edges of the individual sheets shall be folded over a minimum of 1/2" inch to improve strength. The finished individual fluted sheets shall be solvent-bonded at all contact points and shall be 27 mils thick with ¾" minimum flute openings. The fill shall be Munters 19060 or equal by Brentwood. PVC material shall conform to ASTM D1784, Type I, Grade 1, and shall have a flame spread rating of 10 when tested in accordance with ASTM Procedure E-84. The finished fill pack shall be bottom supported from the structural concrete fill support beams. Fill top surface shall be of sufficient strength to withstand the weight of maintenance workers (approx. 50 lbs./sq. ft.).

[Designer Note: The following fill can be used in lieu of PVC fill.]

Fill - The fill shall be of a multi-cell tile design, set without mortar, in a pattern, and of sufficient height to meet the performance specifications. The tile fill shall be hard-burned clay, with a low water absorption such that it will pass a freeze-thaw test conducted in accordance with ASTM C67. Further, the tile fill shall have minimum crushing strength of 2000 psi over the gross area of the tile when the load is applied parallel to the cells as tested in accordance with ASTM C67.

3. Drift eliminators: 

a) Drift eliminators: shall be of the wave formed PVC type, 15-mil minimum sheet thickness, UV protected capable of supporting maintenance traffic without damage to the top surface. Support shall be of pultruded FRP structural shapes sufficiently sized and spaced to permit a loading of 50 lbs./sq. ft. and shall be suspended from 5/16" diameter (minimum) brass or stainless steel rods connected to stainless steel embeds in the underside of the roof deck. Drift eliminators supported on the hot water distribution piping shall not be permitted. Allowable drift shall be limited to 0.0005% of circulating water flow. Mist eliminators shall have a flame spread rating of 15 or less when tested in accordance with ASTM/E84.  Provide a framed stainless steel access door for passage through the eliminators to the fill. Provide a 24" wide FRP grating maintenance walkway from access opening to the center of each cell. A hot dipped galvanized maintenance access ladder shall be provided from walkway to gearbox.

4. Speed Reducers: 

a) A vibration switch shall be supplied to protect mechanical equipment against excessive damage due to a malfunction of rotating members. The vibration switch shall be mounted on the gear reducer. The cooling tower manufacturer shall also supply a control module which automatically provides a 15 second time delay upon fan start up to prevent false shut down. An off level switch shall be provided by the cooling tower manufacturer to provide protection for sudden loss of oil or low oil level in the gear reducer. 

b) An oil level sight glass, fill/drain line, and vent line shall be installed, terminating outside the fan stack. All piping shall be stainless steel. 

c) The speed reducer gears shall be rated in accordance with practices of the American Gear Manufacturer Association, using service factor of 2.0 minimum for cooling tower services. These shall be in accordance with CTI STD-111. Gear reducers shall be of the spiral bevel, 2 reduction type. The gear reducer shall be bolted on a galvanized steel base plate and bolted to the structure. Manufacturer shall be Amarillo.

5. Fan Assembly: 

a) The complete fan assembly (fan and mounting) shall be designed to give maximum fan efficiency and long life when handling saturated air at high velocities. The fan shall be of a multi-blade design. The fan blades shall be "wide-chord" FRP type with hot dipped galvanized steel plate hub. Manufacturer shall be Hudson or equal approved by the CM. 

b) Provide a removable aluminum fan stack safety screen.

c) [Designer Note: Provide item b. above when public access to the fan is possible or when debris can be thrown on the fan by the public.] 

6. Drive Connection: 

a) The motor shall be coupled to the gearbox by means of a flexible coupling. The motor shall be located outside the air stream, and the drive shaft shall be the full floating type with flexible couplings at both ends. Drive shafts shall be of all stainless steel, fitted on each end with flexible couplings (stainless steel plate type). Each drive shaft coupling shall be provided with a hot dipped galvanized steel guard to prevent damage to surrounding equipment in case of shaft failure.

7. Motors: 

a) The motor horsepower shall be of the next larger standard motor than that calculated as required for the individual fan brake horsepower.  Motors shall be bolted on a galvanized steel base plate through bolted and grouted to the roof deck. 

b) Fan drive motor(s) and base plate(s) shall be supplied by the cooling tower manufacturer.

8. Distribution System: 

a) The distribution system for each cell shall consist of a centrally located header, complete with side laterals, fittings and nozzles. All piping and fittings shall be schedule 40 PVC. Nozzles are PVC or ABS. Nozzles shall be capable of passing a 3/16" diameter sphere without clogging. System shall be dual type with a turndown ratio of 4: 1. Pipe laterals shall be secured to the tower walls with stainless steel saddles. 

b) Distribution piping, including spray nozzles, pipe, and fittings shall be supplied complete to flange face located at a point 6" below the top of the fill support beam or optionally flush with the inside of the tower wall. 

c) All penetrations through the basin structure shall be installed in a manner to ensure a waterproof joint.

9. Tower Access: 

a) A hot dipped galvanized steel access door shall be provided for roof deck access by manufacturer. A hot dipped galvanized ladder shall be furnished by the manufacturer for access from the fan deck level to the fill.

E. Manufacturer: Ceramic Cooling Tower (Baltimore Air Coil), Marley, or Tower Engineering.

PART 3   EXECUTION

3.01 
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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