
SECTION 15670


FIELD ERECTED COOLING TOWERS

PART 1 - GENERALtc \l1 "PART 1 - GENERAL
1.1
SCOPE OF WORKtc \l2 "1.1
SCOPE OF WORK
1 The Contractor shall perform all work necessary for the furnishing, delivering, unloading, rigging into place on furnished supporting structures, erecting and installing, and placing in satisfactory operation a permanent type counterflow cooling tower, and for the furnishing and delivery of all other related equipment, supplies and services, in strict accordance with contract documents. 

1 Contractor shall visit the site and make any recommendations based on the existing conditions.

1 The new counterflow cooling tower specified herein shall include but not be limited to the following:

1 Fill and fill supporting system.

1 Drift eliminators and supporting system.

1 Fan assembly.

1 Speed reducer.

1 Auxiliary gearbox lube pump.

1 Fan drive shaft.

1 Electric motor.

1 (Add Alternate 1: Variable Frequency Drive for Fan Motors) 
1 Water distribution system.

1 Velocity recovery fan stack.

1 Stainless steel cold water basin; (Add Alternate 2: FRP cold water basin)
1 All accessories and appurtenances required to make the permanent type counterflow cooling tower and other equipment specified herein complete and to provide safe and satisfactory operation shall be included, whether or not specifically mentioned herein.  All such items shall conform to the best trade type practices, and their design and construction shall be consistent with the standards hereinafter specified for the permanent type counterflow cooling tower.

Base bid and add alternates shall be submitted in accordance with specification.  Alternate bids and options may be submitted for consideration in addition to base bid and add alternates.

1 WORK BY OTHERS

All installations, external to the permanent type counterflow cooling tower as specified herein, such as cooling tower support dunnage, external supply and return cooling tower water piping systems, make-up systems including level control, overflow and drain piping systems, time delay relays, power and control wiring will be provided, installed and connected by others.

1 DRAWINGS AND SPECIFICATIONS

1 Cooling tower dimensioning and elevation drawing, SK-1.

1.2
BIDDER QUALIFICATIONStc \l2 "1.4
BIDDER QUALIFICATIONS
1 Bid by invitation only.

1.3
GENERALtc \l2 "1.5
GENERAL
1 The term "permanent type counterflow cooling tower" or "cooling tower" or "cell" as used herein shall mean a complete assembly of a permanent type, counterflow, induced draft cooling tower that is used primarily to cool water.

1 The Manufacturer shall coordinate his work and cooperate with other contractors performing work associated with the installation.

1.4
INDUSTRY STANDARDStc \l2 "1.6
INDUSTRY STANDARDS
1 Where these specifications or the technical standards specified herein do not define or otherwise establish the design criteria, grades of materials, class of workmanship or performance characteristics for the cooling tower furnished, such design criteria, grades, class or performance shall be equivalent to the industry practices employed by Ceramic Cooling Tower Co. (BDT) and Marley Cooling Tower Company.

1.5
SHOP DRAWINGStc \l2 "1.7
SHOP DRAWINGS
1 Shop drawings shall be submitted in accordance with the requirements of the General Conditions. However, the following are required:

1 The Manufacturer shall prepare and submit for review arrangement drawings of an approved scale, indicating in plan, elevational and sectional views the organization of the cell and components comprising the completely assembled cooling tower, including specific overall dimensions of height, width and length and other dimensions indicating the relative location of various components.  The drawings shall locate and detail the beginning of the water distribution system to the cell.  The submission shall include data required by the Owner for design and construction by others of the basin and all other owner furnished items associated with the cooling tower.  The Contractor shall submit for review the following:

1 Complete dimensional plans, sections and elevations through the assembled cooling tower cell to show details of construction and relationship to the existing building structures.

1 Dimensions and construction details of each major component of the fill, drift eliminators, velocity recovery fan stack, fan, speed reducer, fan drives, motor, support requirements, and cold water basin.

1 Arrangement and details of water distribution system, complete with flow sheets showing pipe sizes, fittings, flanges and nozzles.

1 Complete schematic diagrams of water distribution systems, showing flows, pressure drops and other pertinent flow data.

1 Details of all auxiliary equipment such as supports, hangers, clips, bolts, screws, lintels and vibration sensing devices.

1 Complete schematic diagrams of lubrication system for the speed reducer and electric motor.

1 Complete electrical wiring diagram.

1 Performance curves.

1.6
APPLICABLE CODES AND STANDARDStc \l2 "1.8
APPLICABLE CODES AND STANDARDS
1 The design and construction of the cooling tower cell shall conform to the requirements of these specifications, to the Cooling Tower Institute (CTI), American Society for Heating, Refrigerating and Air Conditioning Engineers (ASHRAE), OSHA, Safety and Health Regulations for Construction, the National Fire Code, American Society of Mechanical Engineers (ASME), American National Standards Institute (ANSI) Code for Power Piping B31.1.

1 All components of the cooling tower shall be manufactured to one design for each part, and each part shall be interchangeable with all other like parts.

1 The more stringent requirements shall govern if this specification is in conflict with requirements of the above cited codes, standards and regulations.

PART 2 - MATERIALStc \l1 "PART 2 - MATERIALS
2.1
COOLING TOWER FILLtc \l2 "2.1
COOLING TOWER FILL
1 The PVC fill shall consist of crossed corrugated 20 mil (after forming) thick sheets.  The fill shall withstand a continuous 120 deg F water temperature and a maximum 130 deg F temperature.  The fill shall be impervious to rot, decay, fungus and biological attack.  The fill shall be able to withstand a load of 60 pounds per sq. ft. to accommodate ice/snow and maintenance workers weight. The fill shall have a 'Flame Spread Rate' of 25 or less when tested in accordance with ASTM-E-84. The fill packs shall be bottom supported by fiberglass members attached to the system supports.  Provide complete description, including support members with bid.

2.2
DRIFT ELIMINATORStc \l2 "2.2
DRIFT ELIMINATORS
1 The cooling tower drift eliminators shall be as per specification paragraph below.  Water carry-over rate of drift eliminators shall be certified by Manufacturer not to exceed 0.005 percent of design cooling tower water circulating rate.  The drift eliminators shall have a 'Flame Spread Rate' of 25 or less when tested in accordance with ASTM-E-84. 

1 The three pass drift eliminators shall be formed 20 mil PVC sheets bonded into a cellular configuration.  The eliminator packs are supported by FRP members connected to support systems. The drift eliminators shall have the same structural loading capacity as the fill.

2.3
tc \l1 "3
FAN ASSEMBLY

1 The fan assembly shall be of the propeller type.  Fan assembly shall have not less than six (6) fan blades.  The fan diameter shall be as required.  The fan blades shall be of high strength cast aluminum alloy, solid glass reinforced polyester or fiberglass reinforced epoxy resin.  Each fan blade shall be individually attached to the fan hub to provide adjustable fan blade pitch.  Fan hub shall be constructed of hot dipped galvanized steel or type 304 stainless steel, or a combination thereof, or approved equal.  Hot dipped galvanized steel components used for the fan hub construction shall have an approved adequate surface (epoxy)protection against corrosion.  Fan hub hardware shall be type 302 or 304 stainless steel, or approved better material.  The fan shall be designed to give maximum efficiencies and long life when handling saturated air at high velocities.  The fan shall be specifically designed for cooling tower service.

1 Each fan blade shall be statically balanced at the factory by standard balancing methods.  Fan, when completely assembled in cooling tower, shall be statically balanced and dynamically balanced and tested at 100 percent of design speed for not less than two (2) consecutive hours.  The above-cited dynamic test shall be conducted with the fan blades set to provide design fan CFM.  The test will be witnessed by the Engineer or his designated representatives.  Upon completion of test each component shall be thoroughly examined for cracks, overstress conditions or signs of distortion. Provide test reports on balancing results.

2.4
SPEED REDUCER (Forward and Reverse)

tc \l2 "2.4
SPEED REDUCER (Forward and Reverse)
1 Cooling tower fan assembly shall be driven through a right angle speed reduction gear unit of the heavy duty industrial type suitable for cooling tower service with a maximum fan blade tip speed of 13,000 feet per minute.  Speed reducer shall be rated at design maximum horsepower and shall have a minimum service factor of 2.0 and an overall efficiency of not less than 95 percent.  Speed reducer shall be designed and rated in accordance with the standard practice of the American Gear Manufacturers Association, AGMA.

1 Speed reducer casing shall be heavy duty construction of high strength cast iron or steel, heat treated before machining.  The casing shall have a specially wide-spread mounting base to assure rigid support of the speed reducers on their bases.  Speed reducer casing shall contain a large oil reservoir to provide ample lubricant.

1 Speed reducer shall be of the double reduction spiral bevel type.  Gears shall be hardened nickel-moly steel or approved better material.  Gear sets shall be matched.  Gear teeth shall be designed to withstand repeated daily starts based on year round operation day and night.

1 Gear and pinion shafts of speed reducer shall be mounted on heavy duty long life tapered roller bearings, Timken, or approved equal.  Gear shafts shall be of special high strength treated steel.  Gear shafts and bearings shall be of ample strength to provide permanent true alignment when mounted in speed reducer casings.

1 The combined lubrication systems of the speed reducer shall be provided with external oil filter capable of filtering out all particles 10 microns and larger.  Shaft oil seals shall be provided and shall be of synthetic rubber, or better, selected for cooling tower service.  Speed reducer shall be provided with oil fill, drain and vent lines which shall be extended in an approved manner outside of the velocity recovery fan stack and shall be easily accessible from the fan deck.  Oil fill, drain and vent lines shall be type 302 or 304 stainless steel supported in an approved manner to prevent vibration.  A reflex type oil level gage glass shall be installed to indicate the oil level in the speed reducer.  A low oil level switch and oil pressure switch shall be provided to send a signal to the control room.

1 Gear reducer shall be able to maintain adequate lube oil circulation at reduced speeds.

1 Speed reducer shall be provided with heavy galvanized steel base plate as approved, with adjustment means to facilitate mounting and alignment.  Anchor bolts, nuts and washers type 302 or 304 stainless steel shall be provided for each speed reducer.

1 Only speed reducers having a successful history of five (5) years experience in cooling tower application in this size will be considered.

2.5
DRIVE SHAFTtc \l2 "2.5
DRIVE SHAFT
1 The drive shaft connecting the electric motor and speed reducer shall be of the full floating type made of type 304 stainless steel tubing, composite material (carbon fiber), or approved better material.  Drive shaft shall be complete with flexible disc couplings at each end.  Couplings shall be type 302 stainless steel or approved better material.  Motor and speed reducer half couplings shall be keyed to motor and gear shafts.  Shaft half couplings shall be welded to drive shaft.  Couplings shall be of the nonlubricated flexible type to compensate for operational misalignment.  All couplings and shaft hardware such as bolts, nuts and washers shall be type 303 or 304 stainless steel or approved better material.  Coupling bushings shall be neoprene or approved better precompressed into the flanges.

1 The assembled drive shaft shall be dynamically balanced at the factory.

1 Each coupling shall be provided with an approved, heavy gauge steel guard, hot-dip galvanized after fabrication, designed to prevent excessive and damaging whip of shaft in the event of coupling failure.  Guard shall provide for visual inspection of couplings without removal of guard.

1 The Manufacturer may require, for proper installation of his drive train  consisting of electric motor, speed reducer and drive shaft, a fabricated steel unitized support base.  The support base shall be designed and constructed to assure permanent alignment and torsional rigidity of the drive train assembly under partial and full-load operating conditions.  The support base shall be hot-dipped galvanized after fabrication.  The assembly shall be provided with galvanized base plates for motor and speed reducer.  Support base shall be provided with stainless steel hardware and foundation bolts.

2.6
ELECTRIC MOTOR AND VIBRATION CUTOUT SWITCHtc \l2 "2.6
ELECTRIC MOTOR AND VIBRATION CUTOUT SWITCH
1 The fan motor shall be suitable for cooling tower service and shall be located outside of the moist air stream.  Full-load brake horsepower of the driven fan and speed reducer assembly shall not exceed the nameplate rating of the motor under any operating conditions.  Fan motor shall be nameplate rated at minimum 110% of maximum brake horsepower for continuous duty with totally enclosed and fan cooled enclosure.  Motor characteristics shall be 460 volts, 3-phase, 60 Hertz in accordance with NEMA, IEEE and ANSI C-50 standards, 40 deg C rise, shall have a service factor of 1.15 and shall be started across-the-line.

1 Motor:

1 Base Bid: Shall be based on a fixed speed motor capable of operating in reverse. Motor controller provided by others.

1 Motors shall be in accordance with NEMA, IEEE and ANSI standards with minimum indicated horsepower and the ability to operate the drive devices under all conditions without overload.  Motors shall be of the same manufacturer, except those provided integrally with equipment.

1 Motors shall be designed for continuous load to operate in ambient temperature of 104 deg F, altitude below 3300 ft and with service factor of 1.15 for 460 volt motors.

1 Efficiency of motors shall be IEEE standard 112, 1978 Test Method B. Unless noted otherwise motors shall be of high efficiency type.

1 Motors shall have guaranteed minimum efficiencies equivalent to or exceeding the following:

Guaranteed




Guaranteed
HP

Min. Efficiency

HP

Min. Efficiency
1

78.5



30

91.7

1-1/2

81.5



40

92.4

2

81.5



50

93.0

3

84.0



60

93.0

5

84.0



75

93.0

7-1/2

88.5



100

94.1

10

88.5



125

93.6

15

90.2



150

94.1

20

90.2



200

94.1

25

91.0

1 Except as noted, motors 1/3 hp and smaller shall be 120 volts, 60 hertz, single phase, motors 1/2 hp and larger shall be 460 volts, 60 hertz, 3 phase.

1 Except as noted, the motors shall be squirrel cage induction type, totally enclosed fan cooled (TEFC), weatherproof, 1750 RPM. The speed torque characteristics of the motors shall be design B.

1 Inverter Duty Motors (Base Bid and Add Alernate)
1 Inverter duty motors shall be suitable for 480 volt, 3 phase, 60 Hertz, AC power supply.  They shall be designed for operation with variable frequency drive units. ** The motor enclosure shall be TEFC fitted with RTDs for 200 HP and larger motors.  The range of the speed shall be 0% to 110% of the rated motor speed.  The electrical steel for stator and rotor shall be low loss steel.  Provide additional insulation treatment to winding to withstand high temperature of the winding during low speed operation for a prolong period.***  The other construction details of the motors shall be same as full voltage across-the-line starting motors specified in this specification.

**
The motor shall be built to MG-1-1993 Part 31 Standards

***
The motor winding insulation shall be class H.  The motor shall be premium efficiency design with 1.1.5 service factor.  The motor winding shall be made up of magnet wire that has high dielectic strength and is resistant to voltage punch through.

1 Motor mounted outdoor and in areas where condensation can occur shall be provided with electrical heaters

1 Except as noted, sealed, permanently lubricated bearings for motors shall be ball or roller type and grease lubricated with pressure type lubricating fittings similar to Alemite and Keystone pressure relief fittings, extended to accessible location.  Provide thrust barrier for vertical motor.

1 Conduit box shall be oversized for (over size larger than the standard conduit box) 100 HP and larger motors.  It shall be double gasketed or NEMA 4 construction. The grooved lug shall be provided inside the conduit box.  The conduit box for 200 HP and larger motor shall be split type.  It shall be of cast iron.  Provide separate conduit box for accessory such as space heaters, RTD, etc.

1 The rotor of the motors shall be die-cast aluminum. The starter winding shall be copper.  The stator winding shall be sealed epoxy based VPI insulation.

1 All the hardware shall be corrosion resistant coated steel type.

1 The motor enclosure shall be provided with drain holes in the bottom of the motor.  The holes shall be at the lowest point of the motor which shall serve as both drain and breather.

1 Motor Accessories:

1 Provide 115 volt, 1 phase single phase space heaters for all outdoor motors.  The space heaters leads shall be brought up to terminal strips in motor accessory terminal/conduit box.

1 Provide six RDTs (resistance temperature detectors) (two per motor winding) for 200 HP and larger motors driven by variable frequency drives.  The RTDs shall be 100 OHM platinum, manufactured by Minco or equal.  The leads shall be brought up to terminal strips in motor accessory terminal/conduit box.  

1 Provide foundation slide base and shaft for belt-connected motors as required for aligning pulleys.

1 Fractional horse power motors shall be furnished with built in overload protection, where respective controllers are without overload protection.

1 Coordinate all motor types and sizes with motor controller types and sizes.

1 Finish of the motor shall be with two coats of epoxy based paint with standard primer coat.

1 The noise level of the motor shall not exceed 85 dBA.

1 Tests:

1 Each motor shall be given a routine test in accordance with ANSI C50.41-1982 and NEMA MG1-12 or MG1-20.47 to assure that it is free from electrical and mechanical defects.  Included are:

1 Measure resistance of winding.

1 Measure no load current, power, and speed at rated voltage and frequency.

1 Insulation resistance.

1 High potential test per NEMA MG1-20.48.

1 Mechanical balance and vibration.

1 Locked rotor current at reduced voltage.

1 Provide test report for each motor for owners approval.

1 Each cell shall be equipped with a 110 volt vibration cut out switch, which will shut down the fan motor if excessive vibration should occur.  A time delay relay shall be installed for start‑up. Switch shall be of a type recommended and used by the manufacturer, but shall be subject to review by the Engineer.  Enclosure NEMA 4X minimum.  Necessary wiring from the switch to the motor circuit will be furnished by others.  Switch shall have easily accessible manual reset capability and have at least one (1) SPDT contact for remote reset.

2.7
DISTRIBUTION SYSTEMtc \l2 "2.7
DISTRIBUTION SYSTEM
1 The distribution system shall consist of the necessary supply riser or risers, laterals, junction boxes, fittings and nozzles.  The system shall be a pressure system.  Gravity system is not acceptable.  Piping shall be PVC Schedule 40.

1 The distribution system shall start with ANSI 125 lb. PVC flange interface connection outside of tower to system piping.

1 The design of the distribution system for the cooling tower cell shall be such that the total friction head of the distribution system including all piping from the starting flange hereinbefore specified and including the nozzles shall not exceed 10 feet at full flow.  Design water velocities in pipe header shall not exceed 11.0 feet per second, excluding nozzles.

1 The distribution system shall be designed to uniformly distribute return cooling tower water under varying conditions of flow over the tower fill.  Spray from the nozzle at design flow shall form an overlapping pattern to prevent possible loss of cooling tower surface due to dryness.  The distribution system shall be designed to uniformly distribute the returning water over the entire fill from full flow to half-flow.  Manufacturer shall submit method intended to be used to attain the above distribution.

1 The distribution system shall be a design to allow system winter operation at approximately half  (50%) load without intervening valves.   This shall be accomplished by hydraulics only.  Manufacturer shall provide information on how this will be accomplished.

1 Hot water shall be distributed over the fill by injection molded nozzles and diffuser rings.  Each pair of nozzles shall be fed by an injection-molded distributor tee attached to the bottom of the PVC distribution pipe by a gasketed and banded joint.  PVC distribution pipes to be connected by flanged joints to inlet header. 

1 The entire distribution system shall be of the self draining non-clogging type, including the nozzles.

1 Tower manufacturer shall provide FRP louvers or other suitable design to assure that all water cascading at the air inlet openings is contained in the tower basin.

2.8
SUPPORT STRUCTUREtc \l2 "2.8
SUPPORT STRUCTURE (Design for Seismic Zone #2)

1 The field erected FRP composite cooling tower structure shall meet all local building codes where applicable (including seismic requirements).

1 If required, Tower Manufacturer shall submit detailed structural design calculations, factors of safety and the method used to obtain them, as well as test data to confirm the material structural strength characteristics.

1 Maximum water absorption for FRP structure (24 hours immersion) per ASTM D-570 shall be in accordance with CTI STD-137 (88).

1 The tower shall be designed to withstand a maximum wind load of 30 pounds per square foot (100 mph wind velocity). 

1 Cooling tower casing, fan shroud, fan deck, beams, columns, supports, partition walls and basin shall be constructed of corrosion resistant, fire retardant, glass reinforced isophthalic polyester resin and shall contain an ultraviolet (UV) ray inhibitor as per CTI STD-137 (88).

1 Cooling tower FRP structural walls, roof deck, support beams and columns shall be fabricated from composite continuous fiberglass pultruded sections.  FRP shall be fire retardant and have a 'Flame Spread Rate' of 25 or less when tested in accordance with ASTM-E-84. The exterior wall sections shall weigh not less than 32 ounces per square foot.  The roof deck shall have a non-skid surface and must be able to withstand the weight of maintenance workers.

1 The fan stack shall be hand-fabricated fiberglass construction with the same quality resin and glass as above and shall have a minimum weight of 32 ounces per square foot.

1 All exterior and interior surfaces of the fiberglass structural members and components will be protected from ultraviolet (UV) rays as well as water migration, by gel coat or polyester surfacing veils molded internally into the composite part.  The thickness of this protective gel coat or resin veil shall be 17-22 mils.  For pultruded members the UV item protectors and color pigments shall be formulated into the resin matrix.

1 The cooling tower panels shall have the same appearance as the existing cooling towers.

1 All fiberglass structural connections and attachments shall utilize 304 stainless steel fasteners.  All cutting/drilling of joints not done at the factory shall be sealed with a continuous type sealant at the time of erection. Field gluing of joints will not be acceptable.

2.9
STAINLESS STEEL COLD WATER BASIN

1 A cold water collection basin constructed of 12 gauge formed stainless steel sheets (Alternate 2: FRP basin) shall be provided.  Basin dimension shall be 10-inches larger than the cooling tower on all sides. 

1 Manufacturer shall mount basin on support structure provided by others. Exact requirements for support structure shall be provided by manufacturer.

1 Sheets shall be welded for form a watertight basin a minimum of 18" deep. 

1 A depressed outlet sump with side outlet (sump size to be determined by manufacturer and approved by owner during shop drawing phase) shall be included, havingtc \l2 "2.9
STAINLESS STEEL COLD WATER BASINA cold water collection basin constructed of 12 gauge formed stainless steel sheets (Alternate 2: FRP basin) shall be provided.  Basin dimension shall be 10-inches larger than the cooling tower on all sides. Manufacturer shall mount basin on support structure provided by others. Exact requirements for support structure shall be provided by manufacturer.Sheets shall be welded for form a watertight basin a minimum of 18" deep. A depressed outlet sump with side outlet (sump size to be determined by manufacturer and approved by owner during shop drawing phase) shall be included, having a nozzle connection welded to the sump.  The nozzle shall have a standard 125 lb. flange for connection to the condenser water system piping. The sump and outlet connection must be suitably sized to insure proper flow without vortexing. Provide anti-vortex device.  Manufacturer to provide minimum basin water level information with bid.  Manufacturer to provide alternate locations for sump for selection by owner based on existing space conditions.  Include provision for return water penetration through basin floor. Provide a 4-inch drain connection at the bottom of sump complete with a gate valve and hose connection.

1 Provide a suitably sized stainless steel standpipe overflow. Exact location to be determined during shop drawing phase.  Provide a minimum of two 24 inch equalizing connections with a standard 125 lb. flanged nozzle connection welded to the basin.  Exact location to be determined during the shop drawing phase.

2.10
COOLING TOWER VELOCITY RECOVERY STACKtc \l2 "2.10
COOLING TOWER VELOCITY RECOVERY STACK
1 Manufacturer shall provide a fan stack for each fan for velocity pressure recovery, designed with a smooth transition inlet and minimum fan blade tip clearance for optimal fan efficiency.  Fan stack shall consist of factory-molded segments of fiberglass reinforced polyester assembled into a rigid structure.  Fan stack shall be provided with a bolted, removable panel for access to the mechanical equipment. Fan stack height shall be such that fan guards are not needed for OSHA protection. The fan stack shall be of fire retardant material and have the same flame spread rating as the other portion of the cooling tower. The stack shall have the appearance match the existing cooling towers.

2.11
ACCESS AND SAFETYtc \l2 "2.11
ACCESS AND SAFETY
1 Manufacturer shall provide access stair to the fan deck complete with railing per OSHA.  Stair shall be constructed of galvanized steel or FRP.

1 The top perimeter of the tower shall be provided with handrails, kneerails, and toeboards constructed of fiberglass  provided by tower manufacturer. Handrails shall be suitably reinforced so as to be capable of mounting equipment (without excess vibration), i.e electrical conduits.

1 Provide access to the gear reducer through the fan deck.  Hinged FRP hatch door in the fan deck will provide access to a FRP ladder which will extend to the top of the fill  and be provided with 32" wide FRP grating to provide access from ladder to gear.  Provide ladder at gear for service (if required). One per cell.

1 Prior to fabrication, manufacturer shall coordinate with Contractor for required access openings in railing.

2.12
MECHANICAL EQUIPMENT REMOVAL

1 Provide a mechanical equipment removal system for removal of gearbox and motors consisting of a hoisting device, tracks and dolly for transporting the equipment to an endwall derrick for lowering to grade.
PART 3 - EXECUTIONtc \l1 "PART 3 - EXECUTION
3.1
PERFORMANCE REQUIREMENTStc \l2 "3.1
PERFORMANCE REQUIREMENTS
1 The installed cooling tower shall have the following performance requirements:

Maximum water flow condition shall be provided by the manufacturer based on the tower footprint and height restrictions as shown an attached drawings and shall be based on the following temperatures:

Leaving Water Temp:
85 deg F 

Return Water Temp.:
107 deg F 

Inlet Wet Bulb Temp.:
78 deg F

3.2
PERFORMANCE CERTIFICATIONtc \l2 "3.2
PERFORMANCE CERTIFICATION
1 The Manufacturer shall certify the cooling tower performance taking into consideration the proximity to existing cooling towers,  when operated under conditions of this specification, Paragraph 3.1 above when there is no prevailing wind.  Performance of the tower to be rated based on air inlet openings on (3) three sides only.  The above performance shall be produced without exceeding a total fan input to the cell or brake horsepower including speed reducer losses and inlet and outlet sound attenuation.  For the purpose of performance certification the cooling tower make-up water shall be assumed entering the cooling tower basin at not less than  85 deg F.

1 The Manufacturer shall make any and all changes, modifications and adjustments to the cooling tower in order that said cooling tower shall fully comply with the performance requirements specified under Paragraph 3.1 above and the sound design criteria specified under Paragraph 3.5 when tested in accordance with the requirements of the specifications.  All such changes, modifications and adjustments, shall be subject to review by the Engineer and shall be made without cost to the Owner.

1 Full compliance of the cooling tower with the requirements of this section shall be precedent to the final acceptance of the work.

3.3
SOUND DESIGN CRITERIAtc \l2 "3.3
SOUND DESIGN CRITERIA
1 Manufacturer shall submit sound criteria for full speed, full flow conditions at 5 ft. 

Octave Band Center

Sound Pressure Level

Frequency (Hz)     

@ 5 Feet in dB re. 20mPA
      63

    125


Provide sound pressure levels
    250


with the proposal
    500

  1,000

  2,000

  4,000

  8,000

 A-WT (dBa)


85 (at air intake)




1 All sound measurements shall be conducted by the Owner’s Acoustical Consultant.

1 Sound measurements shall be conducted at locations selected by the Owner’s Acoustical Consultant.  Measurements shall be conducted with the cooling tower operating under full load or as near full load as actual load conditions will provide.  Time of sound measurements shall be such that the ambient noise level will not significantly influence the noise level related to the operation of the cooling tower.  Ambient noise levels in the specified octave band frequencies shall also be recorded at each selected measurement location.  The sound pressure level in any one octave band can exceed the specified level as long s the overall dB (A) noise level is not exceeded by 3 dB or less.

1 The cooling tower fan,  gearbox speed reducer, shafts, motors, or other parts or combination of parts shall not emit a pure tone sound audible at the property line or at the adjacent residential properties.  For purposes of this specification a pure tone sound is said to exist when the sound pressure level in dB re 20 mPa, measured in one-third octave bands as defined in the "American National Standards Institute Specification for Octave and Fractional-Octave Band Analog and digital Filters" ANSI S1.11-1986, of one-third octave band is three (3) dB higher than the two adjacent one-third octave bands.

3.4
PERFORMANCE TESTStc \l2 "3.4
PERFORMANCE TESTS
1 Performance tests shall be conducted by an Independent Testing Agency Certified by CTI hired by Owner on the cooling tower in accordance with the Cooling Tower Institute (CTI) for Atmospheric Water Cooling Equipment on the site to prove compliance with the performance certification specified in Section 3.2 of these specifications.

1 During the test, design water flow will be provided to the new tower cell(s) under test. 

1 Input power to the cooling tower fan motors will be measured with calibrated industrial type motor analyzer by the testing vendor and the results will be adjusted to reflect the motor efficiency from motor manufacturer's test curves supplied by the Contractor.

1 Instruments for measuring hot and cold water temperatures, flow, kw, dry and wet bulb temperatures, air flows, wind velocities and other measurements required for the cooling tower test shall be in accordance with the CTI tolerances.  All instruments shall be new and laboratory calibrated and so certified.

1 The manufacturer shall provide engineer(s) to witness the performance test. 

1 Each test shall be conducted for as per CTI guidelines and will be witnessed by the Owner, Consulting Engineer’s representatives and manufacturer’s engineer.  Full agreement on test procedures , instrumentation, location of test readings and instruments must be obtained form the Engineer prior to testing.

1 Sound performance compliance test will be conducted by the Owner’s Acoustical Consultant.  Test will establish compliance or non-compliance with “Sound design criteria” as specified in Section 3.5.  I the event of non-compliance the Manufacturer’s responsibility for corrective measure shall be in accordance with the “Performance certifications” required by Section 3.2.

3.5
SCHEDULE

1 The installation of the cooling tower is scheduled to be completed by March 1, 2001. 
3.6
MANUALS AND CHARTStc \l2 "3.6
MANUALS AND CHARTS
1 The Manufacturer shall furnish and deliver to Owner six (6) bound manuals containing complete performance specifications, construction details (revised submittal)and operating and maintenance instructions.  The manual shall include but not be limited to the following:

1 Principles of operation, complete operating instructions, and detailed description of equipment and all systems and sub-systems.

1 Performance curve for range of wet bulb temperature from design to 30ºF at design floor.

1 Photographs and drawings showing physical details with cutouts and markings which identify and locate all equipment.

1 Routine preventive maintenance procedures and corrective diagnostic trouble shooting procedures.

1 Manufacturer's name, model number, service manual and descriptive literature for all components.

1 Parts list with each manufacturer's catalog number and manufacturer's ordering information.

1 List of ordinary and special tools, supplies and test equipment recommended for operation and servicing.

1 Detailed description of all modifications which have been made to standard catalog equipment.

1 Detailed description of all changes resulting from contractor field effort and modification.

1 Table of contents which lists all the sheets in the manual, and which lists illustrations and tabulations, at the time of issuance.

1 The Manufacturer shall provide five (5) lubrication charts, four of which shall be in the Operation and Maintenance Manuals. One chart shall be mounted under glass and located as indicated by the Owner. Each chart will indicate the recommended type and grade of oil used at each location, procedure for changing lube oil, and shall also include the maintenance schedule necessary for each lubricated part.   

3.7
SPARE PARTStc \l2 "3.7
SPARE PARTS
1 The Manufacturer shall furnish a complete set of the following spare parts with breakout pricing included:

1 Shaft

1 Bushing

1 Gearbox

1 Couplings

1 Keys

1 Hardware

1 Vibration and oil switches

1 Auxiliary oil pump

All spares parts shall be properly protected against damage and deterioration and shall be suitably packed for extended indoor storage.  All packages or containers shall be clearly labeled showing content, number of units, and ready identification of spares and serial number of machines.

3.8
SUPPLIEStc \l2 "All spares parts shall be properly protected against damage and deterioration and shall be suitably packed for extended indoor storage.  All packages or containers shall be clearly labeled showing content, number of units, and ready identification of spares and serial number of machines.3.8
SUPPLIES
1 The Manufacturer shall furnish the first full charge of all lubricants for the speed reducer lubricating system.  The Manufacturer shall further furnish one (1) complete spare charge for the speed reducer in sealed and properly labeled containers.

1 Motors

1 General Electric

1 Magnetek

1 Louis Allis Division, Litton Industrial Products, Inc.

1 Reliance Electric

1 Siemens

1 U.S. Motors

3.9
GUARANTEES

tc \l2 "3.9
GUARANTEES
       
The Cooling Tower shall be guaranteed for a period of one  (1) year from time of substantial completion (as defined) except for the tower fill and speed reducers.  The tower fill shall be guaranteed for 10 years and the speed reducer shall be guaranteed for 5 years.
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