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SECTION 15641 - OPEN-CIRCUIT, MECHANICAL-DRAFT COOLING TOWERS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

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

Induced draft cooling towers with multiple-speed or variable speed condenser fan controls should be given premier consideration.

A. This Section includes factory assembled and tested, open-circuit, [induced] [forced] draft, [cross-flow] [counterflow] cooling towers. 

B. Related Sections include the following:

List below only products and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 15 Section "Building Automation System" and “Temperature Controls” for control devices including thermostats.

2. Division 15 Section "Heating Cables"

3. Division 16 Section "Lightning Protection System".

4. Division 15 Section "Meters and Gauges" for supply line water meters.

5. Division 15 Section “Valves”

1.3 SUBMITTALS

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

1. Provide factory certified performance ratings indicating conformance with the operating efficiencies and related characteristics indicated in Code of Federal Regulations 10-CFR-434 and Section 6 Heating, Ventilating, and Air Conditioning, including Tables 6.2.1C, 6.2.1G, 6.2.1H, 6.2.1I, Section 8 Power, Section 10, including Table 10.2, and Section 11, Energy Cost Budget Method ASHRAE/IESNA Standard 90.1.

2. Equipment sound data.

Retain paragraphs below if cooling towers are required to withstand specific design loads and  if the Architect either has delegated design responsibility to Contractor or wants to review structural data as another way to verify compliance with performance requirements.  Professional engineer qualifications are specified in Division 1, Section "Quality Requirements."

B. Shop Drawings:  Signed and sealed by a qualified professional engineer.

1. Design Calculations:  

a. Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.

b. Calculate requirements for foundation elements and connections to resist a 44 m/s (100 mph) wind design load.

2. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include handrails, ladders, and equipment mounting frame.

Ensure that layout complies with manufacturers’ recommended clearances from walls and enclosures.

3. Equipment:  Detail assemblies and indicate dimensions, required clearances, method of field assembly, components, and location and size of each field piping and wiring connection.

4. Wiring Diagrams:  Power, signal, and control wiring.

Retain paragraphs below if Drawings do not include detailed plans, or if Project involves unusual coordination requirements.

C. Coordination Drawings:  Plans, elevations, and other details drawn to scale on which the following items are shown and coordinated with each other, based on input from installers of the items involved:

1. Structural supports.

2. Piping and wiring rough in requirements (determine spaces reserved for electrical equipment).

3. Access requirements for service and maintenance.

Retain paragraph below if CTI certification is required in Part 2, "Source Quality Control".

D. Product Certificates:  CTI performance certification.

Retain paragraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 15 Section, "Mechanical Vibration and Seismic Controls."

E. Manufacturer Seismic Qualification Certification:  Submit certification that cooling towers, accessories, and components will withstand seismic forces defined in Division 15 Section "Mechanical Vibration and Seismic Controls."  Include the following:

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.

Retain subparagraph below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Optional definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified [and the unit will be fully operational after the seismic event]."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

Retain first paragraph below if Contractor is responsible for field quality control testing.

F. Field quality-control test reports.

G. Operation and Maintenance Data:  For cooling towers to include in emergency, operation, and maintenance manuals.

H. Warranties:  Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

If an independent testing agency is required, see Division 1 Section, "Quality Requirements," for general testing and inspecting agency qualification requirements.  If additional control is needed, use first paragraph below to specify 29 CFR 1910.7 or other more specific criteria.  29 CFR 1910.7 defines a nationally recognized testing laboratory as it applies to testing and inspecting for safety, and lists, labels, or accepts equipment and materials that meet certain OSHA criteria.

Retain paragraph below if Contractor selects testing agency. 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to conduct the testing indicated that is [certified by CTI] [a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7], and that is acceptable to authorities having jurisdiction.

B. ASHRAE Compliance: ASHRAE /IESNA 90.1.

C. Product Options:  Information on Drawings and in Specifications establishes requirements for system's aesthetic effects and performance characteristics.  Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to sightlines, to one another, and to adjoining construction.  Performance characteristics are indicated by criteria subject to verification by one or more methods including preconstruction testing, field testing, and in-service performance.

Retain paragraph above or paragraph below.  

Retain paragraph below to allow drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of cooling towers and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

Retain subparagraph below with either "Product Options" paragraph above or revise to suit Project.

1. Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's approval.  If modifications are proposed, submit comprehensive explanatory data to Architect for review.

E. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

F. Comply with NFPA 70.

G. Certification:  Factory Mutual Research

1.5 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division [3] [15].
B. Coordinate installation of equipment supports, and roof penetrations.  These items are specified in Division 7 Section "Roof Accessories."

Edit paragraph below accordingly for new or existing construction.
C. Determine the means and methods necessary to install equipment specified herein.  For repairs, alterations, additions and any other form of installation of equipment specified in this section into existing conditions, develop a plan including the delivery of the equipment to the site and into the space allocated for the equipment.  Obtain approval from the project’s contracting officer, prior to execution, for demolition of existing features of the building or site required to accomplish the delivery and installation of the equipment.  Demolition to any existing features of the building or site required to accomplish the delivery and installation of equipment shall be included in the scope of work and contract amount.  Repairs and new work required to replace and restore any feature of the building or site altered or damaged in the process of delivering and installing the equipment shall be included in the scope of work and contract amount.

1.6 WARRANTY

Coordinate with Division 1 Section, "Product Requirements."

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

1. Fan, motor, and motor supports.

2. Fan shafts, bearings, and sheaves.

3. Gearboxes and drive shafts.

4. Fill material.

5. Basin.

6. Integral controls.

7. <Insert other components requiring extended warranty.>

Verify available warranties for units and components and insert number below.

8. Warranty Period:  [Five] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

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

2.2 MATERIALS

A. Sheet Stainless Steel:  Type 304

2.3 INDUCED-DRAFT, CROSS-FLOW COOLING TOWERS

A. Available Manufacturers:

1. Baltimore Aircoil Company.

2. Marley Cooling Tower; a United Dominion Co.

3. <Insert manufacturer's name.>

B. Description:  Factory assembled and tested, induced draft, cross-flow cooling tower complete with basin, structure, fill, fan, louvers, accessories, and rigging supports.

Retain first paragraph below for projects in seismic areas.

C. Fabricate cooling tower mounting frame and attachments with reinforcement strong enough to resist cooling tower movement during a seismic event when cooling tower mounting frame is attached to the building structure.

Delete the following paragraph if scheduled on Drawings.
D. Cooling Tower Characteristics and Capacities:

1. Condenser-Water Flow:  <Insert L/s (gpm)>.

2. Maximum Condenser-Water Pressure Drop:  [83 kPa (12 psig)] <Insert kPa (psig)>.

3. Entering Condenser-Water Temperature:  <Insert deg C (deg F)>.

4. Leaving Condenser-Water Temperature:  <Insert deg C (deg F)>.

5. Entering-Air Wet-Bulb Temperature:  <Insert deg C (deg F)>.

6. Maximum Drift Loss:  <Insert number> percent of condenser-water flow.

7. Number of Fans:  [One] [Two] <Insert number>.

8. Fan Motor Electrical Characteristics:  [240] [480] <Insert other>-V ac, 3 phase, 60 Hz.

9. Noise Rating:  <Insert dBA> at <Insert distance in m (feet)>.

10. Basin depth:  <Insert mm (inches)>.

11. Basin Heater:  Maintain 4 deg C (40 deg F) condenser-water temperature at minus 18 deg C (0 deg F) outside-air temperature.  Minimum of two stages.
E. Fan(s):

1. Type and Material: [Type 304 stainless steel, propeller] [Cast aluminum, propeller].

2. Drive:  [Gear with speed reducer] [Belt] [Direct].

3. Bearings:  Self aligning ball bearings or bronze sleeve bearings with lubrication lines and fittings.  Grease fittings extended to accessible location at front of unit.

4. Vibration Cutout Switch:  [Solid state, with adjustable time delay and NEMA 250, Type 4 enclosure] [Mechanical, with manual reset].

F. Water Distribution System:

1. Evenly distribute water over fill material, with [gravity feed nozzles] [weirs and plastic metering orifices and flow control valve].

Retain subparagraphs below if gravity feed nozzles are retained in subparagraph above.

a. Pipes:  [Schedule 40, PVC] [Stainless steel] .

b. Nozzle Materials:  [Schedule 40, PVC] [Polypropylene] [Brass].

2. Hot-Water Basin and Basin Covers:  Type 304 sheet stainless steel.

3. Hot-Water-Basin Control Valves:  Manufacturer's standard globe valves arranged to balance flow to each distribution basin and shut flow off during servicing.

4. Hot water basin balance indicator.

G. Casing Material:  Stainless steel.

1. Fasteners:  Stainless steel.

2. Joints:  Sealed watertight.

3. Welded Connections:  Continuous and watertight.

H. Collection Basin Material:  Type 304 stainless steel.

1. Removable stainless steel strainer with openings smaller than nozzle orifices.

2. Overflow connection.

3. Makeup water connection.

4. [Side] [Bottom] drain connection.

5. Flume plate between adjacent cells (for multiple cell units).

6. Equalizer connection with shutoff valves (for multiple cooling tower system).

I. Fill Material:  [PVC] [CPVC] [FRP]; resistant to rot, decay, and biological attack; with maximum flame spread index of 5 according to ASTM E 84; and fabricated, formed, and installed by manufacturer to ensure that water breaks up into droplets.

J. Drift Eliminator Material:  Same as fill material.

K. Louver Material:  [FRP] [Type 304 stainless steel] [Ultraviolet resistant PVC].

Retain one of two paragraphs below if makeup water valve is supplied with cooling tower.  Mechanical makeup water valve in first paragraph is most common.

L. Water-Level Control:  [Manufacturer's standard mechanical makeup water valve and plastic or bronze float with an adjustable linkage] [Electric float switch and solenoid-operated, makeup water valve] [Electronic float switch and solenoid-operated, makeup water valve] [Infrared level sensor with electronic control and solenoid operated water valve] with level indicator.

M. Basin Heater:  [Hot-water coil] [Electric-resistance with minimum of two stages].

2.4 FORCED-DRAFT, CROSS-FLOW COOLING TOWERS

A.  Available Manufacturers:

1. Baltimore Aircoil Company.

2. <Insert manufacturer's name.>

B. Description:  Factory assembled and tested, forced draft, cross flow cooling tower complete with fill, louvers, accessories, and rigging supports.

Retain paragraph below for projects in seismic areas.

C. Fabricate cooling tower mounting frame and attachments with reinforcement strong enough to resist cooling tower movement during a seismic event when cooling tower mounting frame is attached to the building structure.

Delete the following paragraph if scheduled on Drawings.
D. Cooling Tower Characteristics and Capacities:

1. Condenser-Water Flow:  <Insert L/s (gpm)>.

2. Maximum Condenser-Water Pressure Drop:  [83 kPa (12 psig)] <Insert kPa (psig)>.

3. Entering Condenser-Water Temperature:  <Insert deg C (deg F)>.

4. Leaving Condenser-Water Temperature:  <Insert deg C (deg F)>.

5. Entering-Air Wet-Bulb Temperature:  <Insert deg C (deg F)>.

6. Maximum Drift Loss:  <Insert number> percent of condenser-water flow.

7. Number of Fans:  [One] [Two] <Insert number>.

8. Fan Motor Electrical Characteristics:  [240] [480] <Insert other>-V ac, 3 phase, 60 Hz.

9. Noise Rating:  <Insert dBA> at <Insert distance in m (feet)>.

10. Basin depth:  <Insert mm (inches)>.

11. Basin Heater:  Maintain 4 deg C (40 deg F) condenser-water temperature at minus 18 deg C (0 deg F) outside-air temperature.  Minimum of two stages.
E. Fan(s):

1. Type and Material:  [Type 304 stainless steel, centrifugal] [Cast aluminum, centrifugal].

2. Drive:  [Direct][ or ][belt].

3. Bearings:  Self-aligning ball bearings or bronze sleeve bearings with lubrication lines and fittings.  Grease fittings extended to accessible location at front of unit.

4. Vibration Cutout Switch:  [Solid state, with adjustable time delay and NEMA 250, Type 4 enclosure] [Mechanical, with manual reset].

Capacity control dampers are optional.  Retain paragraph below if required.

F. Capacity Control Dampers:  Type 304 sheet stainless steel fan-discharge dampers and linkages with electric operator, controller, limit switches, transformer, and stainless steel weatherproof enclosure.

G. Water Distribution System:

1. Evenly distribute water over fill material, with [gravity-feed nozzles] [weirs and plastic metering orifices and flow-control valve].

Retain subparagraphs below if gravity feed nozzles are retained in subparagraph above.

a. Pipes:  [Schedule 40, PVC] [Type 304 stainless steel].
b. Nozzle Materials:  [Schedule 40, PVC] [Polypropylene] [Brass].

2. Hot-Water Basin and Basin Covers:  Type 304 sheet stainless steel.

3. Hot-Water-Basin Control Valves:  Manufacturer's standard butterfly or globe valves arranged to balance flow to each distribution basin and shut flow off during servicing.

4. Hot water basin balance indicator.

H. Casing:  Type 304 Sheet Stainless steel.

1. Fasteners:  Corrosion resistance equal to or better than materials being fastened.

2. Joints:  Sealed watertight.

3. Welded Connections:  Continuous and watertight.

I. Collection Basin Material:  Type 304 sheet stainless steel.

1. Removable stainless-steel strainer with openings smaller than nozzle orifices.

2. Overflow connection.

3. Makeup water connection.

4. [Side] [Bottom] drain connection.

5. Flume plate between adjacent cells (for multiple-cell units).

6. Equalizer connection with shutoff valves (for multiple-cooling-tower system).

J. Fill Material:  [PVC] [CPVC] [FRP]; resistant to rot, decay, and biological attack; with maximum flame-spread index of 5 according to ASTM E 84; and fabricated, formed, and installed by manufacturer to ensure that water breaks up into droplets.

K. Drift Eliminator Material:  Same as fill material.

L. Discharge Screens:  Large-mesh, hot-dip stainless steel screens.

Retain one of two paragraphs below if makeup water valve is supplied with cooling tower.          Mechanical makeup water valve in first paragraph is preferred.

M. Water-Level Control:  [Manufacturer's standard mechanical makeup water valve and plastic or bronze float with an adjustable linkage] [Electric float switch; characteristics coordinated with solenoid-operated, makeup water valve] [Electronic float switch and solenoid-operated, makeup water valve] [Infrared level sensor with electronic control and solenoid operated water valve] with level indicator.

N. Inlet Screen Material:  Stainless steel mesh [mounted in removable frames].

Retain the paragraph below where required for space considerations.

O. Directional discharge plenum: Stainless steel
P. Basin Heater:  [Hot-water coil] [Electric-resistance].

2.5 INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS

A.  Available Manufacturers:

1. Amcot Cooling Tower Corporation.

2. Baltimore Aircoil Company.

3. Evapco Inc.

4. Protec Cooling Towers, Inc.

5. Thermal Care; a division of MFRI, Inc.

6. <Insert manufacturer's name.>

B. Description:  Factory assembled and tested, induced draft, counterflow cooling tower complete with fill, louvers, accessories, and rigging supports.

Retain paragraph below for projects in seismic areas.

C. Fabricate cooling tower mounting frame and attachments with reinforcement strong enough to resist cooling tower movement during a seismic event when cooling tower mounting frame is attached to the building structure.

Delete the following paragraph if scheduled on Drawings.
D. Cooling Tower Characteristics and Capacities:

1. Condenser-Water Flow:  <Insert L/s (gpm)>.

2. Maximum Condenser-Water Pressure Drop:  [83 kPa (12 psig)] <Insert kPa (psig)>.

3. Entering Condenser-Water Temperature:  <Insert deg C (deg F)>.

4. Leaving Condenser-Water Temperature:  <Insert deg C (deg F)>.

5. Entering-Air Wet-Bulb Temperature:  <Insert deg C (deg F)>.

6. Maximum Drift Loss:  <Insert number> percent of condenser-water flow.

7. Number of Fans:  [One] [Two] <Insert number>.

8. Fan Motor Electrical Characteristics:  [240] [480] <Insert other>-V ac, 3 phase, 60 Hz.

9. Noise Rating:  <Insert dBA> at <Insert distance in m (feet)>.

10. Basin depth:  <Insert mm (inches)>.

11. Basin Heater:  Maintain 4 deg C (40 deg F) condenser-water temperature at minus 18 deg C (0 deg F) outside-air temperature.

E. Fan(s):

1. Type and Material:  [Stainless steel, propeller] [Cast aluminum, propeller].

2. Drive:  Direct or belt.

3. Bearings:  Self-aligning ball bearings or bronze sleeve bearings with lubrication lines and fittings.  Grease fittings extended to accessible location at front of unit.

4. Vibration Cutout Switch:  [Solid state, with adjustable time delay and NEMA 250, Type 4 enclosure] [Mechanical, with manual reset].

F. Water Distribution System:

1. Evenly distribute water over fill material, with gravity-feed nozzles.

2. Pipes:  [Schedule 40, PVC] [Stainless steel].

3. Nozzle Materials:  [Schedule 40, PVC] [Polypropylene] [Brass].

G. Casing:  Stainless steel.

1. Fasteners:  Corrosion resistance equal to or better than materials being fastened.

2. Joints:  Sealed watertight.

3. Welded Connections:  Continuous and watertight.

H. Collection Basin Material:  Stainless steel.

1. Removable stainless steel strainer with openings smaller than nozzle orifices.

2. Overflow connection.

3. Makeup water connection.

4. [Side] [Bottom] drain connection.

5. Flume plate between adjacent cells (for multiple cell units).

6. Equalizer connection (for multiple cooling tower system).

I. Fill Material:  [PVC] [CPVC] [FRP]; resistant to rot, decay, and biological attack; with maximum flame-spread index of 5 according to ASTM E 84; and fabricated, formed, and installed by manufacturer to ensure that water breaks up into droplets.

J. Drift Eliminator Material:  [PVC] [Stainless steel].

Coordinate louver material with casing material.

K. Louver Material:  [FRP] [Stainless steel].

L. Water Level Control:  [Manufacturer's standard mechanical makeup water valve and plastic or bronze float with an adjustable linkage] [Electric float switch; characteristics coordinated with solenoid-operated, makeup water valve] [Electronic float switch and solenoid-operated, makeup water valve] [Infrared level sensor with electronic control and solenoid operated water valve] with level indicator.

M. Basin Heater:  [Hot-water coil] [Electric-resistance].

2.6 FORCED-DRAFT, COUNTERFLOW COOLING TOWERS

A.  Available Manufacturers:

1. Baltimore Aircoil Company.

2. Evapco Inc.

3. <Insert manufacturer's name.>

B. Description:  Factory assembled and tested, forced draft, counterflow cooling tower complete with fill, louvers, accessories, and rigging supports.

Retain paragraph below for projects in seismic areas.

C. Fabricate cooling tower mounting frame and attachments with reinforcement strong enough to resist cooling tower movement during a seismic event when cooling tower mounting frame is attached to the building structure.

Delete the following paragraph if scheduled on Drawings.
D. Cooling Tower Characteristics and Capacities:

1. Condenser-Water Flow:  <Insert L/s (gpm)>.

2. Maximum Condenser-Water Pressure Drop:  [83 kPa (12 psig)] <Insert kPa (psig)>.

3. Entering Condenser-Water Temperature:  <Insert deg C (deg F)>.

4. Leaving Condenser-Water Temperature:  <Insert deg C (deg F)>.

5. Entering-Air Wet-Bulb Temperature:  <Insert deg C (deg F)>.

6. Maximum Drift Loss:  <Insert number> percent of condenser-water flow.

7. Number of Fans:  [One] [Two] <Insert number>.

8. Fan Motor Electrical Characteristics:  [240] [480] <Insert other>-V ac, 3 phase, 60 Hz.

9. Noise Rating:  <Insert dBA> at <Insert distance in m (feet)>.

10. Basin Heater:  Maintain 4 deg C (40 deg F) condenser-water temperature at minus 18 deg C (0 deg F) outside-air temperature.

E. Fan(s):

1. Type and Material:  [Stainless steel, centrifugal] [Cast aluminum, centrifugal].

2. Drive:  Belt.

3. Bearings:  Self-aligning ball bearings or bronze sleeve bearings, with lubricating lines and fittings.  Grease fittings extended to accessible location at front of unit.

4. Vibration Cutout Switch:  [Solid state, with adjustable time delay and NEMA 250, Type 4 enclosure] [Mechanical, with manual reset]
Capacity-control dampers are optional.  Retain first paragraph below if required.

F. Capacity Control Dampers:  Sheet stainless steel, fan discharge dampers, and linkages with electric operator, controller, limit switches, transformer, and stainless steel weatherproof enclosure.

G. Water Distribution System:

1. Evenly distribute water over fill material, with gravity feed nozzles.

2. Pipes:  Schedule 40, PVC.

3. Nozzle Materials:  [Schedule 40, PVC] [Polypropylene] [Brass].

H. Casing:  Type 304 stainless steel.

1. Fasteners:  Corrosion resistance equal to or better than materials being fastened.

2. Joints:  Sealed watertight.

3. Welded Connections:  Continuous and watertight.

I. Collection Basin Material:  Type 304 stainless steel.

1. Removable stainless steel strainer with openings smaller than nozzle orifices.

2. Overflow connection.

3. Makeup water connection.

4. [Side] [Bottom] drain connection.

5. Flume plate between adjacent cells (for multiple cell units).

6. Equalizer connection (for multiple cooling tower system).

J. Fill Material:  [PVC] [CPVC] [FRP]; resistant to rot, decay, and biological attack; with maximum flame spread index of 5 according to ASTM E 84; and fabricated, formed, and installed by manufacturer to ensure that water breaks up into droplets.

K. Drift Eliminator Material:  [PVC] [Type 304 stainless steel].

Retain one of two paragraphs below if makeup water valve is supplied with cooling tower.  Mechanical makeup water valve in the first paragraph is preferred.

L. Water Level Control:  [Manufacturer's standard mechanical makeup water valve and plastic or bronze float with an adjustable linkage] [Electric float switch; characteristics coordinated with solenoid-operated, makeup water valve] [Electronic float switch and solenoid-operated, makeup water valve] [Infrared level sensor with electronic control and solenoid operated water valve] with level indicator.

M. Discharge Hood Material:  Type 304 stainless steel.

N. Inlet Screen Material:  Stainless steel mesh [mounted in removable frames].

Retain the paragraph below where required for space considerations.

O. Directional discharge plenum: Stainless steel
P. Basin Heater:  [Hot-water coil] [Electric-resistance].

2.7 CONTROLS

A. Factory-installed, [native BACnet, ASHRAE 135,][ or ][LonWorks compatible] self-contained microprocessor controls specified under Division 15 Sections "Building Automation System" and “Temperature Controls” to communicate with central system.

B. Cooling Towers shall be interlocked with the Building Automation System (BAS) and be provided with the controls and devices that allow for measuring, monitoring, and controlling energy consumption, and operating efficiencies as prescribed in ASHRAE/IESNA Standard 90.1 and Code of Federal Regulations 10 CFR 434.  Cooling tower controls shall include a controller with an LED panel capable of calculating and indicating the values required to verify the efficiencies and operating characteristics identified in ASHRAE/IESNA Standard 90.1 and Code of Federal Regulations 10 CFR 434.  Controller shall be remotely mounted indoors.

C. Any cooling tower application where the cooling tower controls interface with a Building Automation System (BAS) shall have [BACnet] [LONtalk/LonWorks] [controls to match existing] compatibility.  Cooling tower system shall be provided with a remote-mounted controller having [native BACnet] [LONtalk/LonWorks] [controls to match existing] compatibility.  All controls and control devices associated with the cooling tower shall function with [BACnet] [LONtalk/LonWorks] [controls to match existing] compatibility without the need for or use of gateways, product specific or proprietary devices.

D. In addition to controls specified in other sections, provide the following item[s] compatible with main control system:

1. Energy usage meter reporting kilowatt-hours 

2.8 MOTORS

Motor characteristics, such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency, are specified in Division 15, Section "Motors."  If different characteristics are required, add paragraphs below to suit Project.

A. Comply with requirements in Division 15 Section "Motors."

B. Maximum total fan motor power.

Divide maximum flow by the ratio below to determine maximum fan nameplate rated motor power in accordance with Table 6.2.1G, ASHRAE Standard 90.1-2001.

1. Propeller fans:

3.3 L/s per fan kW (38 gpm per fan hp)
2. Axial fans:


3.3 L/s per fan kW (38 gpm per fan hp)
3. Centrifugal fans:
1.7 L/s per fan kW (20 gpm per fan hp)
See Editors Instructions in Support Documents for discussion on enclosure types for various applications.  Retain paragraph below if enclosure is not open dripproof type.

C. Enclosure Type:  [Totally enclosed, fan cooled] [Totally enclosed, air over].

D. Motor Speed:  [Single speed] [Two speed, single winding] [Two speed, two winding] [Inverter type for variable-speed controller].

E. All electric motors shall comply with the requirements of ASHRAE/IESNA Standard 90.1 and Code of Federal Regulations 10 CFR 434.

2.9 HANDRAILS, LADDERS, AND PLATFORMS

Edit this Article in accordance with requirements for handrails, ladders, and platforms for cooling towers depend on tower height and accessibility of maintenance items.  Clarify if these are provided by the manufacturer or designed by the structural engineer.

A. Handrails:  Stainless steel or aluminum complying with 29 CFR 1910.23.  Pipe-rail materials and fabrication are specified in Division 5 Section, "Pipe and Tube Railings."

OSHA has requirements for situations requiring safety cages.

B. Ladders and Safety Cages:  [Stainless steel] [or] [aluminum] complying with 29 CFR 1910.27.  Provide ladder of sufficient height to reach from base to top of tower in its final installation.  [Provide safety cage if required by OSHA.]
C. Platforms:  Stainless steel with a bar grating floor.

2.10 SOURCE QUALITY CONTROL

Select one of the following paragraphs.  ASME’s testing is more stringent and more costly.
A. Verification of Performance:  Test and certify cooling tower performance according to CTI's STD 201, "Certification Standard for Commercial Water Cooling Towers Thermal Performance."

B. Verification of Performance:  Test and certify cooling tower performance according to ASME's PTC 23-86 (Reaffirmed in 1997), "Atmospheric Water Cooling Equipment."

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine rough in for concrete bases, anchor-bolt sizes and locations, piping, and electrical to verify actual locations and sizes before cooling tower installation and other conditions affecting cooling tower performance, maintenance, and operation.

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

3.2 INSTALLATION

Retain paragraph below for cooling towers mounted on grade.

A. Install cooling towers on concrete base.  Concrete base is specified in Division 15 Section, "Basic Mechanical Materials and Methods," and concrete materials and installation requirements are specified in Division 3.

Retain paragraphs below based on installed equipment.  Coordinate concrete base with Section 15050 requirements.  Indicate dowel rod quantity, size, and spacing on Drawings if cooling towers are mounted on vibration isolators.  Delete if retaining vibration isolation equipment bases. 

B. Concrete Bases:  Anchor cooling tower to concrete base.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 450-mm (18-inch) centers around full perimeter of the base.

2. For equipment supported on structural slab, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

6. Cast-in-place concrete materials and placement requirements are specified in Division 3.

Retain paragraph below for cooling towers mounted on structural steel.  Steel design and specifications are in other sections.

C. Steel supports: Attach tower to structural steel.

D. Ensure a minimum 1.22 m (4 foot) clear space beneath the bottom of the lowest structural member, piping, or sump, to allow re-roofing beneath the tower.

E. Install freeze protection on exposed piping.

Coordinate with Drawings and Division 15 Section, "Mechanical Vibration and Seismic Controls."  Retain paragraph below for equipment supported on slabs‑on-grade.

F. Vibration Isolation:  Rubber pads with a minimum deflection of [6.35 mm (0.25 inch)] <Insert mm (inch)>.  Vibration isolation devices and installation requirements are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

Based on supporting structure and seismic requirements, insert amount of required deflection in paragraph below.

G. Vibration Isolation:  Restrained spring isolators with a minimum deflection of <Insert mm (inch)>.  Vibration isolation devices and installation requirements are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

Retain paragraph below, if deleting "Concrete Bases" paragraphs above.

H. Vibration Isolation:  Mount water cooling towers on a vibration isolation equipment base as specified in Division 15 Section, "Mechanical Vibration and Seismic Controls."

I. Maintain manufacturer's recommended clearances for service and maintenance.

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

NFPA 214, Standard on Water Cooling Towers, calls for sprinkler protection for field erected and factory assembled water cooling towers of combustible construction or those in which the fill is of combustible material.

K. Install sprinkler piping as specified in [Division 13][Division 15].
L. Install lightning protection system as specified in [Division 13][Division 16].
3.3 CONNECTIONS

Coordinate piping installation and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

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

B. Install meter with pulse head on make up water supply line.

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

D. Install flexible pipe connectors at final connections of towers mounted on vibration isolators.

E. Connect overflow drain and bleed lines to [sanitary sewage system] [approved drainage system].

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

G. Condenser-Water Piping:  Comply with applicable requirements in Division 15 Section, "Hydronic Piping."  Connect to supply and return cooling tower connections with shutoff valve, flow control valve with memory stop, and union or flange on supply connection to the tower and shutoff valve and union or flange to return connection from the tower to the chiller.  Equalizing lines connections with shutoff valves for multiple towers.
H. Hot-Water Piping:  Comply with applicable requirements in Division 15 Section "Hydronic Piping."  Connect to supply and return basin heater tappings with shutoff valve, strainer, control valve, and union or flange on supply connection and union or flange and balancing valve with indicator on return connection.  
Retain the paragraph below when there are two towers or more.

I. Equalizer piping.  Install equalizer piping between towers with isolation valves and automatic shutoff valves for each cell.

J. Ground cooling towers according to Division 16 Section, "Grounding and Bonding."

K. Connect wiring according to Division 16 Section, "Conductors and Cables."

L. Tighten electrical connectors and terminals according to manufacturer's published torque tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

M. Connect to building automation system.

3.4 FIELD QUALITY CONTROL

Delete this Article if CTI certification is retained in Part 2, "Source Quality Control" Article, or retain one of the paragraphs below.

A. Testing Agency:  Engage a qualified testing and inspecting agency to perform field tests and inspections according to [ASME PTC 23, "ASME Performance Test Codes - Code on Atmospheric Water Cooling Equipment] [CTI's ATC 105, "Acceptance Test Code for Water Cooling Towers]," and prepare test reports.

B. Perform field tests and inspections according to [ASME PTC 23, "ASME Performance Test Codes - Code on Atmospheric Water Cooling Equipment] [CTI's ATC 105, "Acceptance Test Code for Water Cooling Towers]," and prepare test reports.

3.5 STARTUP SERVICE

Delete paragraph below if factory authorized service representative is not required.

A. Engage a factory authorized service representative, specified in Section 01700 “Execution Requirements”, 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 tables from manufacturer.

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

1. Clean and flush entire unit including basins prior to initial startup.

2. Verify that accessories are properly installed.

3. Check makeup water control.

4. Verify clearances for airflow and for cooling tower servicing.

5. Check for vibration isolation and structural support.

6. Lubricate bearings on fans, motors, and shafts.

7. Verify fan wheel rotation for correct direction and for vibration or binding.  Correct vibration and binding problems.

8. Adjust belts to proper alignment and tension.

9. Verify water level in tower basin.  Fill to proper startup level.

10. Verify operation of tower basin, makeup line, automatic freeze protect dump, and controlling device.  Replace defective and malfunctioning units.

11. Verify operation of basin heater and control thermostat.  Replace defective and malfunctioning units.

12. Verify that tower discharge is not recirculating into air intakes.  Recommend corrective action.

E. Check HVAC water treatment system for proper operation, and measure chemical treatment levels.  Verify operation of tower basin automatic blowdown, and controlling device.

F. Start cooling tower and condenser water pumps.  Follow manufacturer's written starting procedures.

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

3.6 ADJUSTING

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

B. Adjust water level control for proper operating level.

C. Occupancy Adjustment:  When requested within 12 months of date of Substantial Completion, provide on site assistance in adjusting system to suit actual occupied conditions.  Provide up to [two] <Insert number> visits to site outside normal occupancy hours, including weekends, for this purpose.

3.7 DEMONSTRATION

A. Engage a factory authorized service representative, specified in Section 01700 “Execution Requirements”, to train Owner's maintenance personnel for [a minimum of] [1 hour] [2] [4] <Insert Number Here > hours to adjust, operate, and maintain cooling towers.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."

END OF SECTION 15641
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