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QUADRUPLE FAN CLOSED CIRCUIT FLUID COOLER 
(STANDARD APPLICATIONS)
HFC SERIES
ENGINEERING SPECIFICATION
1.0 CLOSED CIRCUIT FLUID COOLER
1.1 GENERAL

Furnish and install an induced draft, counter-flow, factory-assembled closed circuit fluid cooler, manufactured by REYMSA Cooling Tower, Inc., and equal in all respects to REYMSA HFC-___ cooling tower model. The closed circuit fluid cooler shall consist of two (02) basin sections with coil, two (02) body sections, two (02) re-circulating pump systems, and four (04) fan ducts.
1.2 THERMAL PERFORMANCE

The closed circuit fluid cooler shall have the capacity to cool _______ U.S. GPM of water, from _____°F to _____°F, at a design entering air wet-bulb temperature of _____°F. 
Thermal performance shall be certified by the Cooling Technology Institute (CTI) in accordance with CTI Certification Standard STD-201. In addition, the manufacturer guarantees that the closed circuit fluid cooler shall meet the specified performance conditions when installed according to plans and per the guidelines established in the closed circuit fluid cooler manufacturer’s Installation, Operation & Maintenance (IOM) Manual.
2.0 CONSTRUCTION

The closed circuit fluid cooler shall be designed and constructed to withstand wind pressure of no less than 30 pounds-forces per square foot (psf) on external surfaces. The top of the closed circuit fluid cooler’s body shall be designed and constructed to withstand a live load of no less than 40 psf in addition to the concentrated loads of the fan or other equipment mounted thereon.

2.1 BODY SECTION 
Body section shall be two (02) seamless, water-tight and leak-proof pieces, constructed of high-performance corrosion-resistant Fiberglass Reinforced Polyester (FRP) with Ultraviolet (UV) resistant resins.  The fiberglass reinforced polyester material shall have a thickness no less than ¼” inch; the closed circuit fluid cooler’s structural members, body’s structure, and top cover , shall be specially reinforced to ensure structural strength. Only a high grade isophalic polyester resin with UV inhibitor shall be used in the manufacturing process.

2.2 BASIN SECTION
Basin section shall be two (02) seamless, water-tight and leak-proof pieces, constructed of high-performance corrosion-resistant fiberglass reinforced polyester (FRP) with Ultraviolet (UV) resistant resins.  The fiberglass reinforced polyester material shall have a thickness no less than ¼” inch, the basin’s walls and bottom shall be specially reinforced to ensure structural strength. Only a high grade isophalic polyester resin with UV inhibitor shall be used in the manufacturing process. No side fasteners will be allowed at the sidewalls of the basin. There shall not be any metal support or structure in direct contact with water.
Following water connections shall be furnished as standard:

a. Hot water inlet

b. Cold water outlet

c. Drain 

d. Overflow 

e. Make-up water
f. Purge
2.3 FAN DUCT

The closed circuit fluid cooler should have four (04) fan ducts constructed of high-performance corrosion-resistant FRP with Ultraviolet (UV) resistant resins. The fiberglass reinforced polyester material shall have a thickness no less than ¼” inch; the fan duct shall be specially reinforced to ensure its structural strength. The fan Duct shall contain a direct-drive fan, a motor mounted on an FRP structure, and a corrosion-resistant safety screen mesh (also known as “fan guard”). The fan duct is to be mounted on top of the body section, held in place with stainless steel fasteners provided by the manufacturer, and no gasket shall be required.
2.4 STANDARD FAN 
The closed circuit fluid cooler shall contain four (04) standard fans. Fan shall be direct-drive, with axial, propeller type fan blades. Airfoil design fan blades shall be manufactured of spark and corrosion resistant Fiberglass Reinforced Polyamide (PAG) and shall be suitable for operation on a temperature range of -40º F (-40º C) to 230° F (110º C). Fan hubs shall be manufactured of a pressure die cast aluminum alloy. 
2.5 OPTIONAL LOW SOUND FAN 

The closed circuit fluid cooler shall contain four (04) low sound fans with sickle-shaped PAG fan blades. The design of the blade allows it to generate high pressures at slower speeds, resulting in lower noise levels. Fan shall be direct-drive, with axial, sickle-shape type fan blades. The fan blades shall be manufactured of spark and corrosion resistant Fiberglass Reinforced Polyamide (PAG) and shall be suitable for operation on a temperature range of -40º F (-40º C) to 230° F (110º C). Fan hubs shall be manufactured of a pressure die cast aluminum alloy. 
2.6 STANDARD FAN MOTORS
The closed circuit fluid cooler shall contain four (04) fan motors, rated at ______ HP at 850 RPM. The fan motor shall be single speed, Totally Enclosed Fan Cooled (TEFC), and shall be suitable for 230/460 Volts, 3 phase, 60Hz service. The fan motor shall be rated for continuous operation, 1.15 service factor on sine wave, NEMA premium efficiency, severe duty – IP54, marine duty, and inverter rated. Fan motor’s construction shall be 100% cast iron and shall have Class F Insulation System. The fan motor shall meet NEMA MG1 – 1.26.6, shall be Underwriters Laboratories (UL) Recognized, and CSA Certified.
2.7 OPTIONAL LOW SOUND FAN MOTORS
The closed circuit fluid cooler shall contain four (04) low sound fan motors, at single speed 700 RPM, which are Totally Enclosed Fan Cooled (TEFC), and suitable for 230/460 Volts, 3 phase, 60Hz service. The fan motor shall be rated for continuous operation, 1.15 service factor on sine wave, NEMA premium efficiency, severe duty – IP54, marine duty, and inverter rated. Fan motor’s construction shall be 100% cast iron and shall have Class F Insulation System. The fan motor shall meet NEMA MG1 – 1.26.6, shall be Underwriters Laboratories (UL) Recognized, and CSA Certified.
3.0 FILL MEDIA MODULES
Fill media modules shall be fabricated from rigid, corrugated UV protected Polyvinyl Chloride (PVC) sheets that are conducive to cooling water. Polyvinyl chloride corrugated sheets shall form a cross-corrugated pattern with an angle of 60 degrees from the horizontal between adjacent sheets, to provide a continuous and horizontal redistribution of air and water. Fill media modules shall provide no less than 69 ft2/ft3 of surface area and a void-to-volume ratio of 95%. The manufacturing material, polyvinyl chloride, shall be resistant to rot, fungi, bacteria and organic/inorganic acids, and alkalis as commonly found in closed circuit fluid coolers; and shall meet CTI STD-136.  Fill media modules’ flame spread rating shall be less than 20 according to ASTM E84; and regarding flammability, fill media modules shall be self-extinguishing in less than 5 seconds according to ASTM D635. 
4.0  DRIFT ELIMINATORS

Drift eliminators shall be fabricated from rigid, corrugated UV protected polyvinyl chloride sheets and shall be furnished in lightweight, easily removable sections with 2 changes in air direction to remove entrained water particles from the leaving airstream.  Drift losses shall not exceed 0.005% of the design circulating flow.  The manufacturing material, PVC, shall be resistant to rot, fungi, bacteria and organic/inorganic acids, and alkalis as commonly found in closed circuit fluid coolers, and shall meet CTI STD-136.  Drift eliminators’ flame spread rating shall be less than 25 according to ASTM E84, and regarding flammability, drift eliminators shall be self-extinguishing.
5.0   AIR INLET LOUVERS 
Air inlet louvers shall be cellular type and shall be designed to minimize splash-out of falling water, reduce light transmission into the fluid cooler, and reduce sound transmission out of the closed circuit fluid cooler at minimal airside pressure loss. Air inlet louvers shall be fabricated from rigid, corrugated UV protected PVC sheets and shall be easily removable to provide access for cleaning. The manufacturing material, polyvinyl chloride (PVC), shall be resistant to rot, fungi, bacteria and organic/inorganic acids, and alkalis as commonly found in closed circuit fluid coolers, and shall meet CTI STD-136. Air Inlet Louvers’ flame spread rating shall be less than 20 according to ASTM E84, and regarding flammability, air inlet louvers shall be self-extinguishing in less than 5 seconds according to ASTM D635.
6.0 HOT WATER DISTRIBUTION SYSTEM

Hot water shall enter into the closed circuit fluid cooler through a single inlet.  All interior distribution piping shall be polyvinyl chloride (PVC) schedule 40 pipe minimum. Water shall be evenly distributed over the fill media by removable 2 ½ inch spray nozzles made of Acrylonitrile Butadiene Styrene copolymer (ABS). Spray nozzles shall contain internal, interchangeable flow devices to provide an optimal spray pattern within the 2 to 10 psig operating pressure range.
7.0 WATER DISTRIBUTION PAN
Cooled water is distributed externally over the copper coil heat exchanger using gravity spray nozzles placed in a fiberglass pan, so water is evenly spread across the copper coil for better heat transfer. 
8.0 COOL WATER RECIRCULATION PUMP
Water is recirculated to the water distribution system by a centrifugal, vertical inline recirculation pump designed for optimum performance, easy installation, and simplified maintenance. The close-coupled design results in improved alignment and increased seal life.
9.0 COPPER COIL
The copper coil tubes are constructed of 5/8” OD Type L copper with excellent thermal conductivity, corrosion resistance, and durability. It is encased in a stainless steel frame, leak tested at 300 psi, and uses 3” or 4” Victaulic connection depending on the model.
10.0 ACCESSORIES (OPTIONAL)
10.1 BASIN HEATERS
The closed circuit fluid cooler shall be provided with two (02) basin heater systems. The basin heater system shall consist of ____ electric immersion basin heater(s) of _____ kW each with ____ control panel(s) and a combination level sensor/thermostat well, all installed by others. Immersion basin heaters shall have 334 stainless steel sheaths. The combination level sensor/thermostat well shall consist of a stainless steel low water probe with a brass and copper thermostat well mounted on a 2 inch stainless steel MPT plug. Basin heaters enclosure shall be furnished with NEMA 4X Glass Reinforced Polyester, stainless steel captive screws, a hinged silicone gasket cover, and shall meet flammability rating 4L94V-O.  Basin heater system’s contactor shall be a resistive silver-cadmium oxide contactor rated for 40 amperes. 
10.2 ELECTRIC WATER LEVEL CONTROL
The closed circuit fluid cooler shall be provided with two (02) electric water level control systems, and shall be installed by others. The electric water level control system shall consist of one (01) 5-probe water level controller and one (01) stilling chamber. Water level controller’s enclosure shall be furnished with NEMA 4X Glass-Filled Polycarbonate, shall have a full gasket cover, and shall meet flammability rating U194V-1. Water level controller’s electrodes shall be ¼ inch stainless steel probes and shall sense high water alarm, low water alarm, high water level, and low water level using a common ground.  Stilling chamber shall consist of a 2 inch Polyvinyl Chloride (PVC) schedule 80 Body, ½ inch Male Pipe Thread (MPT) Polyvinyl Chloride  schedule 80 mounting nipples, and ½ inch MPT drain plug.
10.3 VIBRATION SWITCH

The closed circuit fluid cooler shall be provided with four (04) vibration cut-out switches for shutdown of fan motor. The vibration switch shall be installed by others.  Vibration switch case shall be equal to NEMA 3R. Vibration switch contacts shall be Single Pole Double Throw (SPDT)-double make leaf contacts for 5 amperes @ 480 VAC.
10.4 LADDER WITH STANDARD SUPPORTS

Aluminum ladder to grade shall be welded construction, with standard supports, ready to be installed to the closed circuit fluid cooler by others; stainless steel fasteners shall be provided by manufacturer. Supports’ standard material shall be stainless steel, but galvanized steel may be requested instead as option.

10.5 LADDER WITH OSHA SAFETY CAGE
Aluminum ladder to grade shall be welded construction, and the OSHA safety cage shall be welded construction and assembled to ladder.  Ladder with OSHA safety cage shall be ready to be installed to the closed circuit fluid cooler by others; stainless steel fasteners shall be provided by manufacturer.  Cage shall meet OSHA 1910.23 standard. Cage’s standard material shall be stainless steel, but galvanized steel can be requested instead as option.
10.6 PERIMETER HANDRAIL

Perimeter handrail shall be welded construction in several sections, ready to be assembled by others; stainless steel fasteners shall be provided by manufacturer. Handrail shall meet OSHA 1910.23 standard. Perimeter handrail’s standard material shall be stainless steel, but galvanized steel can be requested instead as option.

10.7 CATWALK

Catwalk shall be a one-section non-skid welded construction plate, ready to be installed by others; stainless steel fasteners shall be provided by manufacturer.  Catwalk shall meet OSHA 1910.23 standard.  Catwalk’s standard material shall be stainless steel, but galvanized steel can be requested instead as option.

10.8 CATWALK WITH HANDRAIL

Catwalk shall be a one-section non-skid welded construction plate, and catwalk’s handrail shall be welded construction in several sections. Catwalk and catwalk’s handrail shall be ready to be installed by others; stainless steel fasteners shall be provided by manufacturer.  Catwalk and catwalk’s handrail shall meet OSHA 1910.23 standard.  Catwalk and catwalk’s handrail standard material shall be stainless steel, but galvanized steel can be requested instead as option.
REFERENCE STANDARDS AND CODES

	ASSOCIATION
	STANDARD / CODE

	Cooling Technology Institute (CTI)
	CTI STD-201
	Standard for the Certification of Water-Closed Circuit Fluid Cooler Thermal Performance.

	
	CTI STD-136
	Polyvinyl Chloride materials used for film fill, splash fill, louvers, and drift eliminators.

	American Society for Testing and Materials (ASTM)
	ASTM E84
	Standard test method for Surface burning characteristics of building materials

	
	ASTM D635
	Standard test method for rate of burning of plastics in a horizontal position.

	National Electrical Manufacturers Association (NEMA)
	MG1
	Motors and generators.

	
	MG1 – 1.26.6
	Waterproof Specification.

	Occupational Safety & Health Administration (OSHA)
	1910.23
	Guarding floor and wall openings and holes.
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