SECTION 15714


COOLING TOWER, FIELD ASSEMBLED





	SPEC WRITER NOTE:  Delete between //���// if not applicable to project.  Also delete any other item or paragraph not applicable in the section and renumber the paragraphs. 





PART 1 � GENERAL 


1.1	DESCRIPTION


	Field�assembled, multicell, induced draft cooling tower and related accessories. 


1.2	RELATED WORK: 


	A.	Section 03300, CAST IN PLACE CONCRETE. 


	B.	Section l5050, BASIC METHODS AND REQUIREMENTS (MECHANICAL). 


	C.	Section l5200, NOISE AND VIBRATION CONTROL. 


	D.	Section l5704, WATER TREATMENT. 


1.3	QUALITY ASSURANCE 


	A.	Refer to Article, QUALITY ASSURANCE, in Section, BASIC METHODS AND REQUIREMENTS (MECHANICAL). 


	B.	Design Criteria: 


SPEC WRITER NOTE: Normal wind load 1436 Pa (30 psf). Specify wind load as required by CD-54  for natural disaster areas. 





		1.	Design to withstand ___ Pa (___bsf) windload.


		2.	Fan deck live load:  Minimum  2873 Pa (60 pounds per square foot) uniform 				load. 


		3.	Free water drift loss:  Not greater than one hundredths. of one percent of the water circulated to tower. 


		4.	Sound levels at 15 meters (fifty feet) in any direction from the tower shall not exceed_____dbA weighted average measured in accordance with ATC 128. 


	C.	Performance Criteria: 


		1.	Manufacturer shall certify that performance of cooling tower will meet contract requirements, stating entering air wet bulb temperature, entering and leaving water temperatures, water flow rate, fan Kw (horsepower), and pump head at base of tower.  Certification shall be made at time of submittal. 


		2.	In the event the cooling tower fails to perform as specified, when tested in accordance with CTI Standard ATC�105, the Contractor shall make corrections or replace the cooling tower.  This procedure shall be repeated, at no additional cost to the Government, until the cooling tower test confirms that the cooling tower performs as specified. 


		3.	Manufacturer shall submit curves showing predicted performance as required in ASME PTC�23 or CTI Bulletin ATC�l05. 


		4.	The alignment and balancing of the fans, motors and drive shaft as installed shall operate within the vibration tolerance specified in Section, NOISE AND VIBRATION CONTROL. 


		5.	Thermal performance test:  Refer to PART 3. 


1.4	SUBMITTALS


	A.	Submit in accordance with Section 0l340, SAMPLES AND SHOP DRAWINGS.


	B.	Manufacturers catalog data showing construction and performance details:


		1.	Submit performance curves showing selection point and predicted performance required for CTI Standard ATC�105 Acceptance Test Code. 


		2.	Sound performance, and characteristics of sound attenuators if required to meet the noise criteria. 


		3.	Water level controls. 


		4.	Basin water heater. 


	C.	Qualifications of independent testing agency. 


	D.	Manufacturer's certification of cooling tower performance. 


	E.	Cooling tower support details. 


	F.	Concrete basin and sump dimension and details including removable sump screens and wood sump covers. 


1.5	APPLICABLE PUBLICATIONS


	A.	The publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by the basic designation only. 


	B.	American Society for Testing Materials (ASTM): 


		E84�95	Surface Burning Characteristics of Building 


			Materials


	C.	American National Standard Institute (ANSI): 


		Al0.18-88	Construction and Demolition Operations - Temporary 


			Floor and Wall Openings, Flat Roofs, Stairs, Railings, and Toeboards - Safety Requirements 


	D.	American Society of Mechanical Engineers (ASME): 


		PTC 23�86	Atmospheric Water�Cooling Equipment 


	E.	Cooling Tower Institute (CTI): 


		STD�103-94	Standard Specification for the Design of Cooling 


			Towers with Redwood Lumber


		STD�111-86	Standard Specification for Gear Speed Reducers for 


			Application on Industrial Water-Cooling Towers


		STD�114-94	Standard Specification for the Design of Cooling 


			Towers with Douglas Fir Lumber


		STD�119-86	Standard Specification for Timber Fastener for 


			Application in Industrial Water-Cooling Towers


		ATC�128-81	Standard Specification Code for Measurement of 


			Sound From Water Cooling Towers 


		STD�131-86	Standard Specification for Fiberglass-Reinforced 


			Plastic Panels for Application on Industrial Water-Cooling Towers


		ATC�l05-90	Acceptance Test Code for Water Cooling Towers 


PART 2 � PRODUCTS 


2.1	MULTICELL, INDUCED DRAFT, CROSSFLOW//COOLING TOWER:  


	A.	Field assemble using factory fabricated and piece�marked components.  All wood material shall be pressure treated for preservation. 


	B.	Each cell, including basin and partitions shall be constructed for independent operation. 


	C.	Casing Material:  Glass�reinforced polyester (GRP) or fiberglass�reinforced polyester (FRP), corrugated, fire retardant formulation. 


		1.	GRP weight:   2443 g/m2 (8 ounces per square foot). 


		2.	FRP:  CTI STD�131, 3665 g/m2 (12 ounces per square foot). 


	D.	Wood Materials: 


		1.	Redwood:  CTI STD�103.  Provide select grade for structural framing. 


		2.	Douglas fir:  CTI STD�114. 


	E.	Louvers: 


		1.	Utilize to minimize splash out.  The material for the louvers shall be similar to the casing or may be PVC (Polyvinyl Chloride) if formed integral with the fill material. 


		2.	Provide 25 mm (1 inch) hot�dip galvanized steel or copper air�inlet screens.  Attach screens securely to air�intakes. 


	F.	Fill/Eliminators: 


		1.	Rigid, lightweight, non�corrosive polyvinyl chloride with flame spread of less than 25 when tested in accordance with ASTM E84. 


		2.	Support the fill on stainless steel or wood supports to prevent warping, sagging, misalignment, or vibration. 


	G.	Water Distribution System:  Galvanized steel or cast iron piping with cast iron  adjustable flow control valves discharging to gravity distribution basin with nozzles spaced for even distribution of water to all areas of the fill.  Provide cover for entire distribution basin areas. 


	H.	Cold Water Basin:  Concrete in accordance with manufacturer's details and Section, CAST IN PLACE CONCRETE. 


	I.	Fans:  Adjustable pitch propeller type constructed of cast aluminum or aluminum alloy, glass fiber reinforced polyester or glass reinforced epoxy.  Statically balance fans at the factory. 


		1.	Gear reducer drive:  Specially designed for cooling tower operation in accordance with CTI STD�111, with dynamically balanced drive shaft assembly. 


		2.	Drive shafts:  Stainless steel tube and flanges with cast iron connecting yokes. 


	SPEC WRITER NOTE: Coordinate motor and starter requirements with ELECTRICAL.





		3.	Motors:  Totally enclosed, energy efficient, epoxy encapsulated or totally enclosed fan cooled (TEFC) conforming to NEMA class WP�1.  Protect fan, bearings, and appurtenances from damage by weather, corrosion, water spray and grit.  


		4.	The alignment and balancing of the fans, motors and drive shaft as installed shall operate within the vibration tolerance specified in Section, NOISE AND VIBRATION CONTROL. 


		5.	Lubrication fittings shall be readily accessible outside the wet air stream. 


		6.	Vibration limit switch:  Ball and pedestal type installed in a protected position and located to effectively monitor fan vibration and cause fan to stop motor under excessive fan vibration. 


	J.	Hardware:  Series 300 stainless steel for structural and mechanical service.  Otherwise provide cadmium plate hardware.  Timber fasteners shall comply with CTI STD�119. 


	K.	Safety:  Provide fan guards, ladders and handrails in conformance with the ANSI Standard A10.18 as follows: 


		1.	Protect fan discharge with a rigid framed, welded rod guard or extended fan cylinder 1800 mm (6 foot) minimum in lieu of guard. 


		2.	Ladders:  Provide one vertical douglas fir, hot�dip galvanized steel or aluminum ladder at each end of tower.  Ladders higher than 3.6 meters (12 feet) shall have safety cage.  Ladders shall extend to within 300 mm (one foot) of grade or roof deck surface. 


		3.	Provide steel, aluminum or pressure treated fir hand railings not less than 1050 mm (42 inches) high around perimeter of each fan�deck, or working surface 3.6 meters (12 feet) or move above ground, roof or other supporting construction.  All handrails shall meet OSHA Standards. 


	SPEC WRITER NOTE:  When cooling tower is located closer than 12.2 meters (40 feet) to hazards such as chimneys incinerators, etc., or when roof mounted and combustible fill is allowed, provide fire sprinkler system as required by NFPA.


2.2	SUMP WATER LEVEL CONTROL 


	A.	Provide for each cell. 


	B.	Provide electric water level probe system with stilling chamber to provide the following functions: 


		1.	Make�up demand to operate make�up water valve. 


		2.	Make�up supply cut�off. 


		3.	High water alarm contacts for ECC. 


		4.	Low water heater cut�off and alarm contacts for ECC.  


	C.	Water level controller. 


	D.	Automatic make�up water valve:  Brass or iron body, 120 volt, solenoid type. 


	SPEC WRITER NOTE:  Delete paragraph 2.3 and 2.4 when winter operation is not required. 





2.3	ELECTRIC BASIN HEATER 


	Furnish electric immersion heater with water�tight junction boxes mounted in the basin with sufficient capacity to maintain plus 4.44 degress C (40 degrees F) water in the basin at ____ degress C ( ___ degress F) ambient.  Heater shall be complete with control thermostat, transformer, contactor, and low water level heater protection.


2.4	ELECTRIC HEAT TRACING 


	Provide in Section, HVAC PIPING SYSTEMS. 


PART 3 � EXECUTION 


3.1	INSTALLATION AND TESTING 


	A.	Verify that all the equipment and materials comply with approved shop drawings, manufacturer's submittals and contract documents. 


	B.	Assemble cooling tower and accessories as recommended by the manufacturer.


	C.	Place cooling tower in operation and make necessary adjustments. 


3.2	THERMAL PERFORMANCE TEST 


	A.	Provide field tests by a qualified independent testing agency.  Tests shall be observed by the Resident Engineer and shall be in accordance with ASME PTC�25 or Cooling Tower Institute Bulletin ATC�105. 


	B.	If the tower does not meet the specified performance, Contractor shall make all tower corrections necessary to bring the tower into compliance with the specified performance including replacing the tower if necessary.  Additional tests will be required until the tower meets the specified performance.  All costs for the tower corrections or replacements, and tests shall be borne by the Contractor. 


	C.	A complete written data report shall be furnished to the Resident Engineer. 
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