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GENERAL

1.0 SELECTION

Furnish            American Cooling Tower ACF-                  cooling tower(s).  The ACF series cooling tower is a factory assembled, induced draft, axial fan, counter flow cooling tower with vertical air discharge.  The cooling tower’s overall dimensions shall not exceed           FT in length X           FT in width X            FT in height.  Each cooling tower shall consist of           cell(s).

1.1 PERFORMANCE

The ACF-               model cooling tower is designed to provide           USGPM of total cooling capacity based on an entering hot water temperature of           oF with an exiting cold water temperature of           oF and an entering ambient wet-bulb temperature of           oF.   The ACF Series unit single cell thermal performance and capacity is certified under CTI STD 201 validation number 10-38-01.  On multiple cell cooling tower selections the thermal performance and capacities are supplied with a manufacturer’s thermal performance guarantee.  For models that are not covered by CTI STD 201 Certification the manufacturer shall provide performance curves for 90%, 100%, and 110% of design water flow.  The design point for the project shall be clearly indicated for verification.   
 
MATERIALS OF CONSTRUCTION

2.0 STRUCTURE

The cooling tower shall be constructed out of a heavy-gauge steel design and engineered for maximum strength, durability, and service life.  All cooling tower seams shall be sealed to provide watertight joints.

2.1 COLD WATER BASIN
 
The cold water basin section shall be constructed of G-235 galvanized steel to provide maximum durability and excellent resistance to rust and corrosion. The G-235 galvanized steel cold water basin section area shall include all components from the base of the unit up to the top of the air inlet louver support which the louver attaches to and where the casing panels start. The G-235 material means that an average coating thickness of 2.35 ounces of zinc per square foot shall be applied to the steel surfaces.  The cold water basin shall be designed with a tiered configuration allowing for reduced water volume to be retained in the basin which shall lower operating weight, and allow for easier maintenance.  The cold water basin section shall include piping locations for the overflow, make-up, drain, and outlet connections.  On multiple cell units an internal equalization system will be provided which allows isolation of individual cells for maintenance.  When a cold water holding tank is utilized in the overall design, the outlet connection shall be designed as a bottom discharge type for gravity feed.  The make-up, overflow, and drain connections shall be located on the remote tank instead of the cold water basin.   
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2.1 (a) OPTIONAL TYPE SERIES 300 STAINLESS STEEL COLD WATER BASIN

The cold water basin section shall be constructed of stainless steel 304 (316) steel to provide superior service life, durability and excellent resistance to rust and corrosion. The stainless steel 304 (316) steel cold water basin section area shall include all components from the base of the unit up to the top of the air inlet louver support which the louver attaches to and where the casing panels start. The air inlet louver frames shall also be designed with stainless steel 304 (316) materials.  The cold water basin shall be designed with a tiered configuration allowing for reduced water volume to be retained in the basin which shall lower operating weight, and allow for easier maintenance.  The cold water basin section shall include piping locations for the overflow, make-up, drain, and outlet connections.  On multiple cell units an internal equalization system will be provided which allows isolation of individual cells for maintenance.  When a cold water holding tank is utilized in the overall design, the outlet connection shall be designed as a bottom discharge type for gravity feed.  The make-up, overflow, and drain connections shall be located on the remote tank instead of the cold water basin.  

2.2 INTERNAL SUPPORT MEMBERS

The cooling tower shall be constructed of heavy-gauge G-235 galvanized steel for maximum strength and durability.  All weight bearing support pieces will be fabricated from heavy gauge steel to ensure structural integrity of the unit throughout its service life.  All supports will be fastened with galvanized hardware and fasteners.

	2.2 (a) OPTIONAL TYPE 300 SERIES INTERNAL SUPPORT MEMBERS

The cooling tower shall be constructed of series 304 (316) stainless steel for maximum protection against corrosion and to ensure structural integrity of the unit throughout its superior service life.  All weight bearing support pieces will be fabricated from heavy gauge steel. All supports will be fastened with stainless steel series 304 (316) hardware and fasteners.  Self tapping fasteners shall not be accepted.  

2.3 CASING PANELS

The casing panels shall be constructed of G-235 galvanized steel to maximize the life of the cooling tower and minimize rust and corrosion. The casing panels shall be designed with heavy-gauge steel that incorporates flanged edges for maximum strength and durability.  The panels shall be fastened to the cooling tower structure with all seams sealed to provide watertight joints.

	2.3 (a) OPTIONAL TYPE 300 SERIES CASING PANELS

The casing shall be constructed of series 304 (316) stainless steel to maximize the life of the cooling tower and provide superior protection against rust and corrosion. The casing panels shall be designed with heavy-gauge steel that incorporates flanged edges for maximum strength and durability.  The panels shall be fastened to the cooling tower structure utilizing stainless steel 304 (316) series stainless steel hardware with all seams sealed to provide watertight joints. Self tapping fasteners shall not be accepted.  
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3.0 MECHANICAL COMPONENTS

3.1 FAN MOTOR(S)
 
             HP Premium Efficiency totally enclosed fan cooled (T.E.F.C.) ball bearing fan motor(s) with a minimum 1.25 service factor shall be furnished and suitable for cooling tower service on  208-230/460               volts,     60     hertz,          3       phase. The motor(s) shall be installed on an adjustable base which is mounted on the side of the unit for service. The fan motor shall be designed in accordance with MGI, part 31 suitable for inverter duty operation.  The motor shall also be designed exclusively for use in cooling tower environments and shall have both external and interior epoxy protective coating and shall be supplied with RS2 sealed bearings to maximize life.

A protective cover shall shield externally mounted motors and mechanical drive system from the weather.   For units where the motor is located internally, the motor shall be installed on an adjustable motor base but shall not include any protective weather coverings in order to provide complete accessibility to the mechanical drive system for maintenance and inspection.  

3.2 FAN DRIVE

The fan drive system shall be belt driven consisting of a multi-groove, solid back Banded V-belt with taper lock sheaves designed for 150% of the motor nameplate horsepower. Multiple single belt systems shall not be accepted.  Driven sheaves shall be supplied in aluminum alloy.

3.3 FAN(S)

Fan(s) shall be axial propeller, adjustable pitch type that are dynamically balanced. The fan(s) shall be supplied and installed by the manufacturer prior to shipping.  The fan(s) shall be constructed of marine grade aluminum and stainless steel materials for maximum protection against rust and corrosion.  Fan tip clearance shall be no greater than ½” from fan stack and shall be positioned within the stack at an appropriate elevation to maximize airflow and efficiency.  Fan shall be designed with a resilient mount system to eliminate resonant frequencies. The fan(s) must be designed with low noise velocity tips on each fan blade.  Fans that do not include velocity tips that offer noise reduction shall not be acceptable.  The fan shall be located within a fan stack that shall be designed out of G-235 galvanized steel (stainless steel type 304 (316)) and shall include a hot dipped galvanized steel (stainless steel 304) OSHA compliant fan guard that is securely fastened to the fan stack by fasteners during operation and can be removed for inspection or servicing.

3.4 BEARINGS
 
Fan shaft bearings shall be heavy duty self-aligning ball type with self locking collars and lube lines that extend to the outside of the unit for servicing. Bearings shall be designed for a minimum L10 life of 100,000 hours minimum and shall be guaranteed for a period of five (5) years under the mechanical warranty.
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3.5 MECHANICAL WARRANTY
 
Cooling tower fan drive components shall be covered by a five year complete mechanical warranty.  Drive components protected by this warranty shall include the fans, bearings, fan shafts, belts, drive sheaves and fan motors. 

4.0 WATER DISTRIBUTION 

4.1 WATER DISTRIBUTION SYSTEM

The unit shall be provided with a non-corrosive water distribution system that utilizes a single inlet connection for each fan cell. The spray header and branches shall be constructed of Schedule 40 polyvinyl chloride (PVC) pipe to prevent corrosion and shall have an external steel connection that is beveled for welding or grooved for a mechanical coupling to attach inlet piping. Spray laterals shall be removable and designed with clean out end caps for servicing and maintenance.  The water shall be distributed over the fill by low clog polypropylene spray nozzles to minimize clogging. The nozzles shall be threaded into the water distribution piping to assure correct positioning and allow for easy replacement or cleaning.  Nozzles which are attached to the system by way of grommets shall not be acceptable. Nozzles which include moving parts or steel components prone to rust or breaking shall not be accepted.

5.0 FILL MEDIA AND DRIFT ELIMINATORS

5.1 FILL

The cooling tower fill shall be PVC (Polyvinyl Chloride) of cross-fluted design for maximum heat transfer. The cross-fluted sheets shall be bonded together by use of mechanical assembly form cellular blocks.  Fill media which is glued together shall not be accepted.  The fill media shall include alternating tips to maximize heat transfer and water drainage.  Fill media that does not include alternating tip design shall not be accepted.  Fill media shall be installed a minimum of 3 feet above the cold water basin floor to allow for adequate access to the cold water basin for cleaning, inspection, and servicing. The fill shall be suitable for use as a working platform as described in the O&M manual.. 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 and biological attack. The fill shall be able to withstand a water temperature of 140°F.

5.2 DRIFT ELIMINATORS 

The eliminators shall be constructed entirely of polyvinyl chloride (PVC) and be located directly above the water distribution system to minimize drift loss and maximize plenum area for servicing and inspection.  The drift eliminator design shall incorporate three distinct changes in air direction to remove the maximum amount of water droplets from the discharge air stream. Maximum drift rate shall be guaranteed to be no more than 0.001% of design water flow.  Drift eliminators or towers utilizing drift eliminators that exceed this drift rate shall not be acceptable.    
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6.0 AIR INLET LOUVERS

6.1 INLET LOUVERS 

Shall be constructed using ultraviolet polyvinyl chloride (UPVC) materials and include a supporting frame designed from Rigid PVC material which are resistant to decay, rust, and corrosion.  Inlet louvers which include galvanized steel frames shall not be accepted.  When the cold water basin is designed in stainless steel 304 (316) material, the inlet louver frame shall be manufactured out of identical materials of construction..  The louvers shall be designed to ensure that a minimum of two changes in air direction occur and to prevent splash-out from occurring.  The louvers shall also be designed to block direct sunlight from entering the basin which can promote biological attack.

7.0 QUALITY ASSURANCE

7.1 QUALITY CONTROL 

The cooling tower manufacturer shall have a quality control system actively in place which involves a "Total Quality Management" system which monitors both raw material acquisition and quality of workmanship.  The cooling tower manufacturer shall have material specifications documented and shall perform quality control inspection reports which shall be available to the customer.

8.0 SOUND
	
8.1 SOUND LEVEL

The cooling tower's sound levels shall not exceed         dB at a distance of 50 feet from the cooling tower in any cardinal direction or above the equipment. Where sound criteria is determined by job specific requirements, those levels shall not exceed the sound levels as indicated on the chart below.

[image: Sound Chart.wmf]

In the event the cooling tower cannot meet the required sound levels for the project, the manufacturer shall be required to incorporate low noise fans or sound attenuation to ensure that the sound criteria is achieved.
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9.0 OPTIONAL ACCESSORIES* 

9.1 VIBRATION SWITCH 

The cooling tower shall be designed with a vibration monitoring switch that is designed to provide emergency shut-off of the fan motor in the event that excessive vibration occurs.  Vibration switch shall be 4-20MA signal with manual reset switch (electronic resets are also available) and enclosed in a NEMA 4x housing mounted to the motor support system to detect vibration.  Vibration switches are available in both SPDT and DPDT designs and can be designed for integration into building monitoring systems.

9.2 BASIN HEATERS

The cooling tower cold water basin shall be provided with electric heater(s) for cold climates that are prone to freezing conditions.  The heater selection shall be made by the factory and will be designed to maintain a minimum cold water temperature of no less than 40OF.  The electric basin heater shall incorporate a low water cutout switch and an adjustable thermostat housed within a NEMA 4x Enclosure.      

9.3 ELECTRONIC WATER LEVEL CONTROL

The cooling tower shall include an electric water level control device which is designed to operate by monitoring water levels within the cold water basin by way of stainless steel probes housed within an externally mounted stilling chamber.  The probes shall be designed to monitor high and low water levels which will open and close the brass solenoid valve to regulate water levels within the cold water basin.  The electric water level controls shall be housed within a NEMA 4x enclosure designed for outdoor operation.

	9.3a ELECTRONIC WATER LEVEL CONTROL WITH HIGH/LOW WATER ALARM

The cooling tower shall include an electric water level control device which is designed to operate by monitoring water levels within the cold water basin by way of stainless steel probes housed within an externally mounted stilling chamber.  The probes shall be designed to monitor high and low water levels which will open and close the brass solenoid valve to regulate water levels within the cold water basin.  The five probe system shall include two (2) additional probes which are designed as high and low water level alarms for additional monitoring and protection.  The electric water level controls shall be housed within a NEMA 4x enclosure designed for outdoor operation.

9.4 SPRING ISOLATION RAIL SYSTEM

Spring-type isolation rails, constructed of steel channels and base plates, with an epoxy coating to provide protection from rust and corrosion shall be installed in order to minimize the transmission of vibration from the cooling tower to the building structure.  All isolation rails and springs shall be designed to meet seismic zone 4 requirements.  Piping to the cooling tower shall be installed with flex connectors to also minimize the transmission of vibrations from the cooling tower to the piping and other equipment.  

* Optional accessories may or may not be included with your tower selection.  Refer to “tower features” on your proposal to see which options are being supplied.
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9.5 ACCESS LADDER

Ladders shall be installed to facilitate access to the mechanical drive system and access door of the cooling tower.  In the event that an external service platform is incorporated into the overall design, the ladder shall be designed with a walk through to the access platform.  The ladder shall be constructed to current OSHA standards and shall be designed of aluminum or fiberglass material with safety cage that adheres strictly to OSHA standards and supplied as required. All ladders shall be designed to for a concentrated load of no less than 50 psf live load or 200 pounds concentrated load.  

9.6 SERVICE PLATFORM

The cooling tower shall be designed with a self supporting external service platform constructed from hot dip galvanized steel (stainless steel 304)and provide access to the mechanical system of the cooling tower for servicing  The platform will incorporate non skid heavy duty FRP grating walking surfaces designed for a live load of 50 psf or concentrated loads of 200 pounds minimum.  A handrail system with a minimum diameter of 1 1/4" rails will be used and shall include hand and knee rails along with toe guard.  The entire platform assembly will be compliant with OSHA requirements.  

9.7 GEAR DRIVE MECHANICAL SYSTEM

The cooling tower shall be designed to incorporate a right angle single reduction gear drive as substitution for belt driven mechanical designs.  The drive shall be designed such that the fan motor is installed outside of the cooling tower’s airstream.  Motor shall be installed horizontally and join the gear reducer by way of a close coupled drive shaft designed with a minimum of 150% HP rating.  This option will replace the complete mechanical drive system offered under the base specification previously mentioned. Bearings, belts, sheaves, and fan shaft shall not be required or accepted if right angle gear drive systems are selected.

Right angle gear drive shall be designed in accordance to  cooling tower duty requirements as listed under CTI standards and shall meet AGMA standards as well.  Unit shall incorporate spiral bevel gears that are precision machined from high grade alloy steel, case hardened and lapped in pairs.  Helical gears shall be designed specifically for fan drive service and are precision machined from high grade alloy steel, case hardened and precision ground to provide low-noise, low vibration operation.  The gear reducer shall incorporate roller type bearings with the fan thrust shaft bearing designed to carry all loads imposed by the fan while maintaining 100,000 hours L10 life.  Bearings shall be designed to meet or exceed AGMA and CTI Requirements.  Lubrication shall be provided by an oversized slinger on the input shaft to provide adequate lubrication in either direction or during lower speed operation.  A sight glass with oil fill, drain, and ventilation shall be incorporated in the gear reducers casing.  External oil fill line with sight glass shall be installed so that oil level and filling can be done from outside of the cooling tower.





* Optional accessories may or may not be included with your tower selection.  Refer to “tower features” on your proposal to see which options are being supplied.
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9.8 MOTOR DAVIT

Motor davit(s) shall be incorporated into the tower design to provide a movable davit system that can be used for servicing fan motor(s) or fan(s).  The motor davit system shall consist of heavy gauge steel supports integrated as a part of the cooling tower’s overall structural design.  A removable davit shall be supplied that can be removed and stored when not in use or, on multiple cell designs, the davit can be installed on the cell being serviced.  The davit shall be a fixed arm davit with 360 degree rotation and designed to support 200% of the motor weight for the model.

9.9 EQUALIZATION CONNECTION

In multiple cell units an internal flume box shall be designed that provides adequate water flow between the cold water basins to maintain balanced water flow and cold water temperature.  The internal equalization shall be constructed of identical material of construction as that of the cold water basin section.  Equalizer connection shall incorporate a weir gate for cell isolation and maintenance



























* Optional accessories may or may not be included with your tower selection.  Refer to “tower features” on your proposal to see which options are being supplied.
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AMERICAN COOLING TOWER STANDARD ACF SERIES COOLING TOWER WARRANTY STATEMENT



Five Year Mechanical Warranty - One Year Total Product


AMERICAN COOLING TOWER warrants the mechanical equipment of their ACF series packaged system which includes the bearings, fan(s), fan motor(s), pulley(s), shaft(s), and mechanical support(s) for a period of five (5) years from the date of shipment by AMERICAN COOLING TOWER.  Warranty coverage ensures that the mechanical components of the ACF series cooling tower will be free of defects in materials and workmanship.    Any component not mentioned previously will be guaranteed to be free of defects associated with materials or workmanship for a period of one (1) year from the date of installation or for a period of eighteen (18) months from the date of shipping, whichever time expires first, by AMERICAN COOLING TOWER.  The components that are included in the one (1) year or eighteen (18) month coverage period include; fill media, structural components, drift eliminators, inlet louvers, fan belts, make-up valve(s), vibration switches, or any other component not included in the standard five (5) year mechanical warranty.  

In addition to the equipment warranty, AMERICAN COOLING TOWER offers a performance guarantee which states that the cooling tower specified in the CERTIFIED UNIT DRAWING will meet the designed specifications as indicated for the project for a period of one (1) year from date of installation or eighteen (18) months from the date of shipping by AMERICAN COOLING TOWER, whichever time expires first.  If after installation and startup, if the tower is not operating as specified, at the customer’s request, AMERICAN COOLING TOWER technicians will perform a thorough inspection and performance test of the installed unit.  The customer, consulting engineer, and manufacturer representative will be permitted access to observe the performance test and inspection.  If he results of the performance test or the inspection show the equipment to be deficient, AMERICAN COOLING TOWER will make any necessary repairs or alterations to correct the problem at no additional cost to the owner.  If following the inspection the unit is found to be in accordance with the certified drawings and stated performance, the owner will reimburse AMERICAN COOLING TOWER for all direct expenses associated with the performance test and inspection.  

No other warranties written or verbal will supersede the above warranty statement.  The sole remedy for breach of the warranty as stated above will be the repair or replacement of the equipment by AMERICAN COOLING TOWER at its option.  Any third party labor or components that are installed onto the unit after unit is shipped by AMERICAN COOLING TOWER will void any warranty unless the components or accessories are approved in writing by AMERICAN COOLING TOWER.  In addition, warranty coverage will be void if the owner does not perform preventative maintenance as recommended and operate the cooling tower in accordance to AMERICAN COOLING TOWERS’ operation and maintenance manual.   AMERICAN COOLING TOWER standard warranty as stated above is void in the event of natural disasters, riots, wars, or acts of God which result in the loss of the cooling tower.  Under no circumstances will AMERICAN COOLING TOWER be liable for lost profits, lost savings, personal injuries, incidental damages, economic loss, property damage, or any other consequential, incidental, special or contingent damages.   In addition, AMERICAN COOLING TOWER shall not be responsible for any injuries or damages of any kind whatsoever under any theory of tort to the extent caused by misuse of the product by the buyer or any third party.  

Owner agrees to all terms outlined above in the stated warranty and this agreement is acknowledged upon owner’s issuance of a purchase order and AMERICAN COOLING TOWER agrees to the above warranty at the time of purchase order acceptance.
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AMERICAN COOLING TOWER ACF SERIES COOLING TOWER
 THERMAL GUARANTEE



The ACF series packaged cooling tower design manufactured by AMERICAN COOLING TOWER INC., is provided with a THERMAL GUARANTEE stating that based on design conditions presented in bid documents or requirements provided by the client, tower performance shall meet or exceed a minimum of 95% capacity as is acceptable under CTI Standards & Testing and verified by a Thermal Acceptance Test performed under CTI ATC-105 testing standards certifying that the unit’s thermal performance has been tested and meets CTI standards for thermal capacity ratings.

Upon the owner’s request an ATC-105 thermal acceptance test can be provided at the owner’s expense if they suspect that the cooling tower is not meeting thermal performance as required by the technical specifications supplied.  A thermal acceptance test shall be provided by a third party testing agency to conduct the ATC-105 thermal acceptance per CTI requirements.  Upon completion of the thermal test a report shall be provided to the customer confirming the results.  This report will be furnished to both American Cooling Tower and the owner and is considered a legal document and will be recognized as such by all parties involved.  

In the event that the suspected unit(s) do not pass the CTI ATC-105 thermal acceptance test, American Cooling Tower, will be held responsible for making any and all changes to the existing cooling tower(s) or replacing the existing cooling tower(s) to bring the unit into an acceptable performance range.  If the unit(s) fail the ATC-105 thermal acceptance test American Cooling Tower will pay for all upgrades and the testing fees associated to certifying the cooling tower meets design requirements of the project. 

Thermal Guarantees will be void should any design conditions be altered without the acknowledgement of American Cooling Tower.  Any obstructions that limit air flow or cause air recirculation may also void thermal guarantees.  American Cooling Tower provides a thermal guarantee under the assumption that the customer will maintain preventative maintenance as instructed by AMERICAN COOLING TOWER and uses only Factory Authorized Parts supplied by American Cooling Tower.  Any parts, accessories, or optional components not supplied by American Cooling Tower, which may affect cooling performance can void thermal guarantee.  The owner should consult with the factory prior to the installation of any components, platforms, ladders, or other accessories that may affect cooling tower performance.  
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