
ATTACHMENT J.1 
 
 
 
 
 
 
 
 
 

D.C. DEPARTMENT OF GENERAL SERVICES 
PROJECT SPECIFICATIONS 

 
COOLING TOWER REPLACEMENTS 

AT VARIOUS BUILDINGS DC GENERAL  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DC GENERAL COOLING TOWER  
 

PHOTOGRAPHIC DOCUMENTATION 01322 - 1 

SECTION 01322 - PHOTOGRAPHIC DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 

1.3 SUBMITTALS 

A. Construction Photographs:  Submit two prints of each photographic view within seven 
days of taking photographs. 
1. Digital Images:  Submit a complete set of digital image electronic files as a 

Project Record Document on CD-ROM.  Identify electronic media with date 
photographs were taken.  Submit images that have same aspect ratio as the sensor, 
uncropped. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images:  Provide images in uncompressed TIFF format, produced by a digital 
camera with minimum sensor size of 4.0 megapixels, and at an image resolution of not 
less than 1600 by 1200 pixels. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. General:  Take photographs using the maximum range of depth of field, and that are in 
focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not 
be accepted. 
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1. Maintain key plan with each set of construction photographs that identifies each 
photographic location. 

B. Digital Images:  Submit digital images exactly as originally recorded in the digital 
camera, without alteration, manipulation, editing, or modifications using image-editing 
software. 

1. Date and Time:  Include date and time in filename for each image. 

C. Preconstruction Photographs:  Before commencement of demolition, take digital 
photographs of mechanical room, including existing items to remain during 
construction, from different vantage points, as directed by Construction Manager. 
1. Photographs will be used to determine pre-demolition and pre-construction 

conditions in mechanical room.  Contractor shall use photographs to document 
any damaged insulation, piping, HVAC equipment, electrical equipment, wiring, 
conduit, and architectural features.   

END OF SECTION 01322 
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SECTION 15181 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. General provisions of the Contract apply to this Section. 

1.2 SUMMARY 

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, 
and specialties for the following: 
1. Chilled-water piping. 
2. Dual-temperature heating and cooling water piping. 
3. Condenser-water piping. 
4. Safety-valve-inlet and -outlet piping. 

1.3 SUBMITTALS 

A. Product Data:  For each type of the following: 
1. Valves.  Include flow and pressure drop curves based on manufacturer's testing 

for calibrated-orifice balancing valves and automatic flow-control valves. 
2. Hydronic specialties. 

B. Welding certificates. 

C. Operation and Maintenance Data:  For air control devices, hydronic specialties, and 
special-duty valves to include in emergency, operation, and maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code:  Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

B. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for 
materials, products, and installation.  Safety valves and pressure vessels shall bear the 
appropriate ASME label.  Fabricate and stamp air separators and expansion tanks to 
comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1. 
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PART 2 - PRODUCTS 

2.1 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall 
thickness as indicated in Part 3 "Piping Applications" Article. 

B. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in 
Part 3 "Piping Applications" Article. 

C. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in 
Part 3 "Piping Applications" Article. 

D. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; 
raised ground face, and bolt holes spot faced as indicated in Part 3 "Piping 
Applications" Article. 

E. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe. 

F. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including 
bolts, nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group:  1.1. 
2. End Connections:  Butt welding. 
3. Facings:  Raised face. 

2.2 VALVES 

A. 150 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Stainless-Steel 
Disc: 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
a. NIBCO INC. 
b. Tyco Valves & Controls; a unit of Tyco Flow Control. 
c. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-67, Type I. 
b. CWP Rating:  150 psig (1035 kPa). 
c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 
d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
e. Seat:  EPDM. 
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f. Stem:  One- or two-piece stainless steel. 
g. Disc:  Stainless steel. 

B. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Armstrong Pumps, Inc. 
b. Bell & Gossett Domestic Pump; a division of ITT Industries. 
c. Flow Design Inc. 
d. Griswold Controls. 
e. Taco. 

2. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice 
or venturi. 

3. Ball:  Brass or stainless steel. 
4. Stem Seals:  EPDM O-rings. 
5. Disc:  Glass and carbon-filled PTFE. 
6. Seat:  PTFE. 
7. End Connections:  Flanged or grooved. 
8. Pressure Gage Connections:  Integral seals for portable differential pressure 

meter. 
9. Handle Style:  Lever, with memory stop to retain set position. 
10. CWP Rating:  Minimum 125 psig (860 kPa). 
11. Maximum Operating Temperature:  250 deg F (121 deg C). 

C. Diaphragm-Operated Safety Valves: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Amtrol, Inc. 
b. Armstrong Pumps, Inc. 
c. Bell & Gossett Domestic Pump; a division of ITT Industries. 
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Body:  Bronze or brass. 
3. Disc:  Glass and carbon-filled PTFE. 
4. Seat:  Brass. 
5. Stem Seals:  EPDM O-rings. 
6. Diaphragm:  EPT. 
7. Wetted, Internal Work Parts:  Brass and rubber. 
8. Valve Seat and Stem:  Noncorrosive. 
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9. Valve Size, Capacity, and Operating Pressure:  Comply with ASME Boiler and 
Pressure Vessel Code:  Section IV, and selected to suit system in which installed, 
with operating pressure and capacity factory set and field adjustable. 

2.3 AIR CONTROL DEVICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Amtrol, Inc. 
2. Armstrong Pumps, Inc. 
3. Bell & Gossett Domestic Pump; a division of ITT Industries. 
4. Taco. 

B. Manual Air Vents: 

1. Body:  Bronze. 
2. Internal Parts:  Nonferrous. 
3. Operator:  Screwdriver or thumbscrew. 
4. Inlet Connection:  NPS 1/2 (DN 15). 
5. Discharge Connection:  NPS 1/8 (DN 6). 
6. CWP Rating:  150 psig (1035 kPa). 
7. Maximum Operating Temperature:  225 deg F (107 deg C). 

C. Automatic Air Vents: 

1. Body:  Bronze or cast iron. 
2. Internal Parts:  Nonferrous. 
3. Operator:  Noncorrosive metal float. 
4. Inlet Connection:  NPS 1/2 (DN 15). 
5. Discharge Connection:  NPS 1/4 (DN 8). 
6. CWP Rating:  150 psig (1035 kPa). 
7. Maximum Operating Temperature:  240 deg F (116 deg C). 

2.4 HYDRONIC PIPING SPECIALTIES 

A. Y-Pattern Strainers: 

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain 
connection. 

2. End Connections:  Threaded ends for NPS 2 (DN 50) and smaller; flanged ends 
for NPS 2-1/2 (DN 65) and larger. 

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket 
with 50 percent free area. 

4. CWP Rating:  125 psig (860 kPa). 
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B. Stainless-Steel Bellow, Flexible Connectors: 

1. Body:  Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing 
protective jacket. 

2. End Connections:  Threaded or flanged to match equipment connected. 
3. Performance:  Capable of 3/4-inch (20-mm) misalignment. 
4. CWP Rating:  150 psig (1035 kPa). 
5. Maximum Operating Temperature:  250 deg F (121 deg C). 

C. Spherical, Rubber, Flexible Connectors: 

1. Body:  Fiber-reinforced rubber body. 
2. End Connections:  Steel flanges drilled to align with Classes 150 and 300 steel 

flanges. 
3. Performance:  Capable of misalignment. 
4. CWP Rating:  150 psig (1035 kPa). 
5. Maximum Operating Temperature:  250 deg F (121 deg C). 

2.5 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Ames Co. 
b. Conbraco Industries, Inc. 
c. FEBCO; SPX Valves & Controls. 
d. Watts Industries, Inc.; Water Products Div. 
e. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1013. 
3. Operation:  Continuous-pressure applications. 
4. Pressure Loss:  12 psig (83 kPa) maximum, through middle 1/3 of flow range. 
5. Body:  Bronze. 
6. End Connections:  Threaded. 
7. Configuration:  Designed for horizontal, straight through flow. 
8. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet. 
b. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer 

connection. 
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PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Chilled-water piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the 
following: 
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 

B. Dual-temperature heating and cooling water piping, aboveground, NPS 2-1/2 (DN 65) 
and larger, shall be the following: 
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 

C. Condenser-water piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the 
following: 
1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 

3.2 VALVE APPLICATIONS 

A. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling 
terminal. 

B. Install check valves at each pump discharge and elsewhere as required to control flow 
direction. 

3.3 PIPING INSTALLATIONS 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 
piping systems.  Indicate piping locations and arrangements if such were used to size 
pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations.  Install piping as indicated unless deviations to layout are approved on 
Coordination Drawings. 

B. Install piping indicated to be exposed and piping in equipment rooms and service areas 
at right angles or parallel to building walls.  Diagonal runs are prohibited unless 
specifically indicated otherwise. 

C. Install piping to permit valve servicing. 

D. Install fittings for changes in direction and branch connections. 

E. Install piping to allow application of insulation. 
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F. Select system components with pressure rating equal to or greater than system operating 
pressure. 

G. Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) ball valve, and short NPS 3/4 
(DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere 
as required for system drainage. 

H. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

I. Identify piping as specified in Division 15 Section "Mechanical Identification." 

3.4 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Division 15 Section "Hangers and 
Supports."  Comply with the following requirements for maximum spacing of supports. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet 
(6 m) long. 

C. Install hangers for steel piping with the following maximum spacing and minimum rod 
sizes: 

1. NPS 3/4 (DN 20):  Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch 
(6.4 mm). 

2. NPS 1 (DN 25):  Maximum span, 7 feet (2.1 m); minimum rod size, 1/4 inch (6.4 
mm). 

3. NPS 1-1/2 (DN 40):  Maximum span, 9 feet (2.7 m); minimum rod size, 3/8 inch 
(10 mm). 

4. NPS 2 (DN 50):  Maximum span, 10 feet (3 m); minimum rod size, 3/8 inch (10 
mm). 

5. NPS 2-1/2 (DN 65):  Maximum span, 11 feet (3.4 m); minimum rod size, 3/8 inch 
(10 mm). 

6. NPS 3 (DN 80):  Maximum span, 12 feet (3.7 m); minimum rod size, 3/8 inch (10 
mm). 

7. NPS 4 (DN 100):  Maximum span, 14 feet (4.3 m); minimum rod size, 1/2 inch 
(13 mm). 

8. NPS 6 (DN 150):  Maximum span, 17 feet (5.2 m); minimum rod size, 1/2 inch 
(13 mm). 

9. NPS 8 (DN 200):  Maximum span, 19 feet (5.8 m); minimum rod size, 5/8 inch 
(16 mm). 
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3.5 PIPE JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 15 Sections 
specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 
seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded 
or damaged.  Do not use pipe sections that have cracked or open welds. 

E. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified 
processes and welding operators according to Part 1 "Quality Assurance" Article. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt 
threads. 

G. Grooved Joints:  Assemble joints with coupling and gasket, lubricant, and bolts.  Cut or 
roll grooves in ends of pipe based on pipe and coupling manufacturer's written 
instructions for pipe wall thickness.  Use grooved-end fittings and rigid, grooved-end-
pipe couplings. 

3.6 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during 
test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due 
to test pressure.  If temporary restraints are impractical, isolate expansion joints 
from testing. 

3. Flush hydronic piping systems with clean water; then remove and clean or replace 
strainer screens. 

4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure 
shall be capable of sealing against test pressure without damage to valve.  Install 
blinds in flanged joints to isolate equipment. 
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5. Install safety valve, set at a pressure no more than one-third higher than test 
pressure, to protect against damage by expanding liquid or other source of 
overpressure during test. 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of damage 
due to freezing.  Another liquid that is safe for workers and compatible with 
piping may be used. 

2. While filling system, use vents installed at high points of system to release air.  
Use drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 
4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times 

the system's working pressure.  Test pressure shall not exceed maximum pressure 
for any vessel, pump, valve, or other component in system under test.  Verify that 
stress due to pressure at bottom of vertical runs does not exceed 90 percent of 
specified minimum yield strength or 1.7 times "SE" value in Appendix A in 
ASME B31.9, "Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine 
piping, joints, and connections for leakage.  Eliminate leaks by tightening, 
repairing, or replacing components and repeat hydrostatic test until there are no 
leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 
2. Inspect pumps for proper rotation. 
3. Set makeup pressure-reducing valves for required system pressure. 
4. Inspect air vents at high points of system and determine if all are installed and 

operating freely (automatic type), or bleed air completely (manual type). 
5. Set temperature controls so all coils are calling for full flow. 
6. Inspect and set operating temperatures of hydronic equipment, such as boilers, 

chillers, cooling towers, to specified values. 
7. Verify lubrication of motors and bearings. 

END OF SECTION 15181 
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SECTION 15640 - COOLING TOWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Open-circuit, induced-draft, crossflow cooling towers. 

1.3 DEFINITIONS 

A. FRP:  Fiber-reinforced polyester. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, pressure 
drop, fan performance data, rating curves with selected points indicated, furnished 
specialties, and accessories. 

1. Maximum flow rate. 
2. Minimum flow rate. 
3. Drift loss as percent of design flow rate. 

4. Fan airflow, brake horsepower, and drive losses. 
5. Electrical power requirements for each cooling tower component requiring power. 

B. Shop Drawings:  Complete set of manufacturer's prints of cooling tower assemblies, 
control panels, sections and elevations, and unit isolation.  Include the following: 

1. Assembled unit dimensions. 
2. Weight and load distribution. 
3. Required clearances for maintenance and operation. 
4. Sizes and locations of piping and wiring connections. 
5. Wiring Diagrams:  For power, signal, and control wiring. 

C. Operation and Maintenance Data:  For each cooling tower to include in emergency, 
operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. ASHRAE/IESNA 90.1 for energy efficiency. 

1.6 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace the following components of cooling towers that fail in materials or 
workmanship within specified warranty period: 

1. Fan assembly including fan, drive, and motor. 
2. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 OPEN-CIRCUIT, INDUCED-DRAFT, CROSSFLOW COOLING TOWERS 

A. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 

1. Amcot Cooling Tower Corp.; Models LRC-H, LRC-LNS Series. 
2. Baltimore Aircoil Company; Series 1500 and 3000. 
3. Marley Cooling Technologies, an SPX Corporation; Models Aquatower, AV 

series, NC Class, Primus. 

B. Cooling tower designed to resist wind load of 30 lbf/sq. ft. (1.44 kPa). 

C. Casing and Frame: 

1. Casing and Frame Material:  Polymer-coated galvanized steel or stainless steel. 
2. Fasteners:  Galvanized or stainless steel. 
3. Joints and Seams:  Sealed watertight. 
4. Welded Connections:  Continuous and watertight. 

D. Collection Basin: 

1. Material:  Stainless steel. 
2. Removable stainless-steel strainer with openings smaller than nozzle orifices. 
3. Overflow and drain connections. 
4. Makeup water connection. 
5. Outlet Connection:  ASME B16.5, Class 150 flange. 



DC GENERAL COOLING TOWER  
 

COOLING TOWERS 15640 - 3 

E. Mechanically Operated, Collection Basin Water-Level Control:  Manufacturer's 
standard adjustable, mechanical float assembly and valve. 

F. Gravity Water Distribution Basin:  Nonpressurized design with head of water level in 
basin adequate to overcome spray nozzle losses and designed to evenly distribute water 
over fill throughout the flow range indicated. 

1. Material:  Galvanized steel, ASTM A 653/A 653M, G235 (Z700) coating. 
2. Location:  Over each bank of fill with easily replaceable plastic spray nozzles 

mounted in bottom of basin. 
3. Inlet Connection:  ASME B16.5, Class 150 flange. 
4. Joints and Seams:  Sealed watertight. 
5. Single-Inlet, Field Pipe Connection:  Galvanized-steel pipe arranged to provide 

balancing of flow within cooling tower cell without the need for additional 
balancing valves.  Pipe each cooling tower cell internally to a single, field 
connection suitable for mating to ASME B16.5, Class 150 flange and located on 
the side unless otherwise indicated. 

G. Fill: 

1. Materials:  PVC, with maximum flame-spread index of 25 according to 
ASTM E 84. 

2. Minimum Thickness:  15 mils (0.4 mm), before forming. 
3. Fabrication:  Fill-type sheets, fabricated, formed, and bonded together after 

forming into removable assemblies that are factory installed by manufacturer. 
4. Fill Material Operating Temperature:  Suitable for entering-water temperatures up 

through 120 deg F (49 deg C). 

H. Drift Eliminator: 

1. Material:  FRP or PVC; with maximum flame-spread index of 25 according to 
ASTM E 84. 

2. UV Treatment:  Inhibitors to protect against damage caused by UV radiation. 
3. Configuration:  Multipass, designed and tested to reduce water carryover to 

achieve performance indicated. 

I. Air-Intake Louvers: 

1. Material:  FRP. 
2. UV Treatment:  Inhibitors to protect against damage caused by UV radiation. 
3. Louver Blades:  Arranged to uniformly direct air into cooling tower, to minimize 

air resistance, and to prevent water from splashing out of tower during all modes 
of operation including operation with fans off. 

4. Location:  Separate from fill. 

J. Axial Fan:  Balanced at the factory after assembly. 

1. Blade Material:  Aluminum. 
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2. Blade Pitch:  Field adjustable. 
3. Protective Enclosure:  Removable, galvanized-steel, wire-mesh screens 

complying with OSHA regulations. 
4. Fan Shaft Bearings:  Self-aligning ball or roller bearings with moisture-proof 

seals and premium, moisture-resistant grease suitable for temperatures between 
minus 20 and plus 300 deg F (minus 29 and plus 149 deg C).  Bearings designed 
for an L-10 life of 40,000 hours. 

5. Bearings Grease Fittings:  Extended lubrication lines to an easily accessible 
location. 

K. Belt Drive: 

1. Service Factor:  1.5 based on motor nameplate horsepower. 
2. Sheaves:  Fan and motor shafts shall have taper-lock sheaves fabricated from 

corrosion-resistant materials. 
3. Belt:  One-piece, multigrooved, solid-back belt. 
4. Belt Material:  Oil resistant, nonstatic conducting, and constructed of neoprene 

polyester cord. 
5. Belt-Drive Guard:  Comply with OSHA regulations. 

L. Fan Motor: 

1. General Requirements for Fan Motors: Comply with NEMA designation and 
temperature-rating requirements specified in Division 15 Section "Common 
Motor Requirements for HVAC Equipment" and not indicated below. 

2. Motor Enclosure:  Totally enclosed with epoxy or polyurethane finish. 
3. Energy Efficiency:  NEMA Premium Efficient. 
4. Service Factor:  1.15. 
5. Severe-duty rating with the following features: 

a. Rotor and stator protected with corrosion-inhibiting epoxy resin. 
b. Double-shielded, vacuum-degassed bearings lubricated with premium, 

moisture-resistant grease suitable for temperatures between minus 20 and 
plus 300 deg F (minus 29 and plus 149 deg C). 

6. Motor Base:  Adjustable, or other suitable provision for adjusting belt tension. 

M. Vibration Switch:  For each fan drive. 

1. Enclosure:  NEMA 250, Type 4X. 
2. Vibration Detection:  Sensor with a field-adjustable, acceleration-sensitivity set 

point in a range of 0 to 1 g and frequency range of 0 to 3000 cycles per minute.  
Cooling tower manufacturer shall recommend switch set point for proper 
operation and protection. 

3. Provide switch with manual-reset button for hardwired connection to fan motor 
electrical circuit. 

4. Switch shall, on sensing excessive vibration, shut down the fan. 
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N. Control Package:  Factory installed and wired, and functionally tested at factory before 
shipment. 

1. NEMA 250, Type 4X enclosure with removable internally mount backplate. 
2. Control-circuit transformer with primary and secondary side fuses. 
3. Terminal blocks with numbered and color-coded wiring to match wiring diagram.  

Spare wiring terminal block for connection to external controls or equipment. 
4. Microprocessor-based controller for automatic control of fan based on cooling 

tower leaving-water temperature with control features to improve operating 
efficiency based on outdoor ambient wet-bulb temperature by using adaptive 
logic. 

5. Vibration switch for each fan, complying with requirements in "Vibration Switch" 
Paragraph. 

6. Single-point, field-power connection. 
a. NEMA-rated motor controller, hand-off-auto switch, and overcurrent 

protection for each motor.  Provide variable frequency controller with 
manual bypass and line reactors for each variable-speed motor indicated. 

7. Factory-installed wiring outside of enclosures shall be in metal raceway, except 
make connections to each motor with liquidtight conduit. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before cooling tower installation, examine roughing-in for tower support, anchor-bolt 
sizes and locations, piping, and electrical connections to verify actual locations, sizes, 
and other conditions affecting tower performance, maintenance, and operation. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install cooling towers on support structure in the location of the removed cooling tower. 

B. Equipment Mounting:  Install cooling tower using restrained spring isolators.  Comply 
with requirements for vibration isolation devices specified in Division 15 Section 
"Vibration and Seismic Controls for HVAC Piping and Equipment." 

1. Minimum Deflection:  1 inch (25 mm). 
2. Provide galvanized-steel plate to equally distribute weight over elastomeric pad. 

C. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 
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D. Maintain manufacturer's recommended clearances for service and maintenance. 

E. Loose Components:  Install electrical components, devices, and accessories that are not 
factory mounted. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to cooling towers to allow service and maintenance. 

C. Install flexible pipe connectors at pipe connections of cooling towers mounted on 
vibration isolators. 

D. Provide drain piping with valve at cooling tower drain connections and at low points in 
piping. 

E. Domestic Water Piping:  Comply with applicable requirements in Division 15 Section 
"Domestic Water Piping."  Connect to water-level control with shutoff valve and union, 
flange, or mechanical coupling at each connection. 

F. Supply and Return Piping:  Comply with applicable requirements in Division 15 
Section "Hydronic Piping."  Connect to entering cooling tower connections with drain 
connection with valve.  Make connections to cooling tower with a union, flange, or 
mechanical coupling. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Inspect field-assembled components, equipment installation, and piping and electrical 
connections for proper assemblies, installations, and connections. 

C. Obtain performance data from manufacturer. 

1. Complete installation and startup checks according to manufacturer's written 
instructions and perform the following: 

a. Clean entire unit including basins. 
b. Verify that accessories are properly installed. 
c. Verify clearances for airflow and for cooling tower servicing. 
d. Check for vibration isolation and structural support. 
e. Lubricate bearings. 
f. Verify fan rotation for correct direction and for vibration or binding and 

correct problems. 
g. Adjust belts to proper alignment and tension. 
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h. Check vibration switch setting.  Verify operation. 
i. Verify water level in tower basin.  Fill to proper startup level.  Check 

makeup water-level control and valve. 
j. Replace defective and malfunctioning units. 

D. Start cooling tower and associated water pumps.  Follow manufacturer's written starting 
procedures. 

E. Prepare a written startup report that records the results of tests and inspections. 

3.5 ADJUSTING 

A. Set and balance water flow to each tower inlet. 

B. Adjust water-level control for proper operating level. 

END OF SECTION 15640 


