DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING
Section 23 65 00 – Packaged Cooling Towers


READ THIS FIRST
Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Packaged Cooling Towers” Work is shown in the Contract Documents. Section includes packaged cooling tower with structure, casing, fill and basin, controls, heaters fans, motors and drive equipment, condensing water inlet and outlet with internal distribution and ladder and handrails.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
List reference standards that are included within the text of this section. Edit the following as required for Project conditions.

A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ABMA (American Bearing Manufacturers Association)

a. ABMA 9 - Load Ratings and Fatigue Life for Ball Bearings.

b. ABMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

2. ASME (American Society of Mechanical Engineers)

a. ASME PTC-23 - Atmospheric Water Cooling Equipment.

3. ASTM (American Society for Testing and Materials)

a. ASTM A90 - Standard Test Method for Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles.

b. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.

4. CTI (Cooling Tower Institute)

a. CTI ATC-105 - Acceptance Test Code for Water Cooling Towers.

b. CTI STD-201 - Certification Standard.

5. NEMA (National Electrical Manufacturers Association)

a. NEMA 250 (National Electrical Manufacturers Association) - Enclosures for Electrical Equipment (1000 Volts Maximum

1.3 SUBMITTALS
A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions.
B. Submittals shall include the following:
Only request submittals needed to verify compliance with Project requirements.

1. Shop Drawings: Indicate suggested structural steel supports including dimensions, sizes, and locations for mounting-bolt holes.

2. Product Data: Submit rated capacities, dimensions, weights and point loads, accessories, required clearances, electrical requirements and wiring diagrams, and location and size of field connections. Submit schematic indicating capacity controls.

3. Field Test Reports: Indicate compliance with cooling tower institute (CTI) ATC 105 [after field test].

C. Manufacturer's Certificate: Certify that cooling tower performance, based on [CTI ATC-105] [CTI STD-201] [or] [ASME PTC-23] meet or exceed specified requirements and submit performance curve plotting leaving water temperature against wet bulb temperature.

1. Manufacturers Field Reports: Indicate compliance with field test if applicable.

2. Condenser water flow diagrams.

1.4 CLOSEOUT SUBMITTALS
A. Section 01 78 39 - Construction Document Management System.

B. Operation and Maintenance Data: Submit start-up instructions, maintenance data, parts lists, controls, and accessories.

1.5 QUALITY ASSURANCE
A. Provide materials in accordance with the specifications.

OR

B. Perform in accordance with CTI ATC-105 and CTI STD-201.

Include the following paragraph only when the costs of acquiring the specified standards are justified.

C. Maintain one copy of each document on site.

1.6 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years [documented] experience

B. Installer: Company specializing in performing Work of this section with minimum three years [documented] experience [approved by manufacturer].

1.7 DELIVERY, STORAGE, AND HANDLING
Identify any special delivery, storage or handling requirements.

A. Follow manufacturer's installation instructions for rigging, unloading, and transporting units.

1.8 FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.

1.9 MAINTENANCE SERVICE
A. Provide service and maintenance of cooling tower for [one] [five] [___] years from Date of Substantial Completion.  
1.10 EXTRA MATERIALS
A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals.
PART 2   PRODUCT

A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

For Aviation projects, refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014” for acceptable product manufacturers and models for use at the Airport.  
2.1 COOLING TOWERS
A. Acceptable Manufacturers: Baltimore Air Coil, Marley, Evapco, Tower Engineering Inc., Or Approved Equal.  
B. Manufacturer: Subject to compliance with requirements, provide field erected cooling towers of one of the following:

C. Provide materials in accordance with the specifications.

Edit the following descriptive specifications to identify Project requirements. There is a proprietary steel blow through tower with air introduced into and through tower by a water injection process. To use this specification for that tower, remove detailed construction paragraphs in the following articles.

D. Product Description: factory assembled, sectional, cross flow or counter flow, blow through induced draft design, with fan and motor assemblies, built with pan, casing, fill and drift eliminators.
2.2 FIELD ERECTED COOLING TOWERS:
A. Type 304 Stainless Steel rods, plates, and piping.  

B. Lintels: Heavy duty cast iron lintels conforming to ASTM A48.
C. Tile Fill: Hard-burned clay tile, arranged in pattern without mortar and sufficient height to meet performance capacity indicated plus 25 percent.
D. Mist Eliminators: 3-pass cellular type constructed of UV protected PVC type. Allowable drift shall not exceed 0.0015-percent of the water flow.
E. Speed Reducer: Speed reducer gears shall be rated in accordance with practices of the American Gear Manufacturers Association using a Service Factor of 2. The gear reducer shall be of the helical, double-reduction type. Ratings in accordance with CTI STD-111.
F. Fan Assembly: Fan shall be of multi-blade design with fiberglass reinforced epoxy or resin blade system.
G. Drive Connection: The drive shaft shall be either “all stainless steel” or “graphite composite”, full floating type, with non-lubricated flexible 316 stainless steel couplings at both ends.
H. Water Distribution System: Distribution system shall be designed for water distribution with complete and equal spray coverage over entire fill top surface from a minimum 60 to 120-percent of design flow. Dual distribution systems or low-pressure gravity flow design will not be permitted. Mechanically fastened, rubber grommet type of nozzle adapters will not be permitted. 

I. Tower Access: Provide fiberglass access doors, walkways, and ladders for all servicing and maintenance requirements.
J. Miscellaneous:
1. Fan Vibration Switch with remote reset located outside the fan stacks.

2. Stainless steel oil level sight glass with 304 stainless steel piping, located outside the fan stacks.

3. Speed Reducer Low Oil Level Warning Switch: Provide low oil level warning switch to indicate low oil level conditions. Low oil level warning shall be set to allow maintenance personnel to inspect, repair and restore proper oil level prior to low oil level fan shutdown conditions. Low oil level warning switch shall be wired to Section 23 09 23 - Direct Digital Controls System.

4. Speed Reducer Low Oil Level Alarm Switch: Provide low oil level alarm switch to shutdown fan operation prior to speed reducer potential failure. Low oil level alarm switch shall be wired to fan variable frequency drive safety shutdown terminals.
5. Drip Edge Deflectors: Provide 304 stainless steel drip edge deflectors (14-gauge minimum) at the top of intake openings to prevent water loss external to catch basin. Drip edge deflectors shall not reduce tower capacity indicated.

6. Fasteners, Rods, Anchor Bolts, Anchors and Sleeves: Unless otherwise indicated, provide Type 304 or Type 316 stainless steel.
2.3 STEEL COOLING TOWERS
A. Framing, Pan and Casing: Galvanized steel, [12 gage] [14 gage] for casing and 8 gage for reinforcing angles and channels with access doors at both ends of tower to air plenum.  
The casing and air inlet louvers of steel-structure induced- draft towers may also be constructed of Fiberglass Reinforced Polyester (FRP). Use paragraph below to include this option.

B. Fiberglass reinforced polyester panels with UV inhibitors, bolted to steel supports.

C. Louvers: [Corrugated glass reinforced polyester] [or] [Formed galvanized steel, sight tight] spaced to minimize air resistance and splash out.

D. Blow Through Fans: [Multi blade, cast aluminum, axial type] [Forward curved centrifugal type mounted on steel shaft], with belt drive, bearings with ABMA 9 or ABMA 11 L-10 life at 30,000 hours, with extended grease fittings.

1. Motor: [Single-speed] [Two-speed] [(1800/900 rpm)] mounted on adjustable steel base.  
OR

E. Induced Draft Fan: Axial cast aluminum multi-blade, [fixed] [adjustable] pitch.

1. Drive: Geared, right angle drive with ABMA 9 or ABMA 11 L-10 life expectancy of 40,000 hours bearings and drive shaft equipped with non-lubricated flexible couplings.

2. Motor: [Single-speed] [Two-speed] [(1800/900 rpm)] with special moisture protection, mounted on welded steel frame in fan deck.

3. Fan Cylinder: One-piece, welded steel, hot dipped galvanized fan assembly.

F. Belt Drive: Designed for minimum 150 percent motor nameplate power.

G. Fan Guard: Welded steel rod and wire guard, hot dipped galvanized after fabrication.

H. Safety: Safety railings, and ladder [with safety cage] from [grade] [roof] to fan deck.

I. Distribution Section: [Polyvinyl chloride] [Galvanized steel] piping header and branches with [ABS] plastic spray nozzles.  
OR

J. Distribution Basin: Open, gravity type distribution basin utilizing weirs and plastic metering orifices [, with flow control valves].

K. Fill material: Self-supporting, fluted, polyvinyl chloride [with ASTM E84 flame spread rating of 5, 10 [___]].

L. Drift Eliminators: Two or three pass hot dipped galvanized steel, drift loss limited to [0.7] [0.2] percent of total water circulated.  
OR

M. Drift Eliminators: Two or three-pass polyvinyl chloride plastic to limit drift loss to [0.7] [0.2] percent of total water circulated.

N. Float Valves: Electronic non-float type make- up valves are recommended

O. Hardware: Galvanized steel nuts, bolts, and washers, stainless steel 0.25 inch nuts, bolts, washers, and nails. [Assemble with phenolic epoxy coated, cadmium plated washer head fasteners.]

P. Finish of steel components: ASTM A90 G210 hot dipped galvanized steel with zinc chromatized aluminum paint. [Finish with electrostatic spray, thermosetting, polymer.]  
2.4 ACCESSORIES
A. Electric Immersion Heaters: Maintains temperature of water in pan at 42 degrees F when outside temperature is 0 degrees F and wind velocity is 15 mph. Immersion thermostat and float control operates heaters on low temperature when the pan is filled.

The following accessories are for blow through operation.

B. Electric Temperature Controller: In pan; with sensor to cycle fans.

C. Time Delay Relay: Limits fan motor starts to not more than six per hour.

D. Capacity Control with Scroll Damper and Modulating Electronic Damper Motor: Controlled by temperature controller, sensor in pan.

Use the following paragraphs only when a schedule is not used.

E. Capacity

1. Water Flow: [___] gpm.

2. Entering Water Temperature: [___] degrees F.

3. Leaving Water Temperature: [___] degrees F.

4. Entering Air WB Temperature: [___] degrees F.

F. External Static Pressure: [___] inch wg.

2.5 FRP TOWERS
A. Framework and Casing: Fiberglass reinforced polyester shell with UV inhibitors, cylindrically formed with bolted sections [with galvanized steel support stand].

B. Louvers: [Corrugated glass reinforced polyester] [or] [Formed galvanized steel, sight tight] spaced to minimize air resistance and splash out.

C. Fan: Direct driven axial multi-blade, cast aluminum adjustable pitch.

D. Motor: [Single-speed] [Two-speed] [(1800/900 rpm)] [totally enclosed air over (TEAO) type] with special moisture protection [with vibration switch].

E. Fan Guard: One piece welded steel rod and wire guard and motor mount hot dipped galvanized after fabrication.

F. Sprinkler System: Automatic system with standpipe and rotary head with non-clogging sprinkler pipes.

G. Fill material: [Self-supporting fluted polyvinyl chloride plastic] [Self-supporting ceramic clay tile].

H. Collection Basin: FRP basin with integral sump and mounting feet, with openings for supply, return with strainer, overflow, make-up water, and drain.

I. Float Valves: Brass or bronze [balanced piston type] make- up valve with plastic or copper float.

J. Hardware, nuts, bolts, and washers: [Galvanized steel] [Stainless steel].

K. Accessories:

1. Electric Immersion Heaters: Maintains temperature of water in basin at 42 degrees F when outside temperature is 0 degrees F and wind velocity is 15 mph Immersion thermostat and low level control to operate heaters on low temperature.

2. Electric Temperature Controller: In collection basin, with sensor to cycle fans.

3. Control Panel: NEMA 250 [Type 12] [Type 4], containing:

a. Non-fused disconnect switch.

b. Combination motor controllers.

c. Interlocks and relays.  
Use the following paragraphs only when a schedule is not used.

L. Capacity

1. Water Flow: [___] gpm.

2. Entering Water Temperature: [___] degrees F.

3. Leaving Water Temperature: [___] degrees F.

4. Entering Air WB Temperature: [___] degrees F.

M. External Static Pressure: [___] inch wg.

2.6 ELECTRICAL CHARACTERISTICS AND COMPONENTS
Select one or more of the following subparagraphs appropriate to the equipment requirements.

A. Section 26 05 19 - 600 Volt or Less Wire and Cable and Section 26 27 26 - Wiring Devices.

B. [___ hp.] [___ rated load amperes.]

C. [___] volts, single or three phase, 60 Hz.

D. [___] amperes maximum fuse size, circuit breaker size and overcurrent protection.

E. [___] minimum circuit ampacity.

F. [___] percent minimum power factor at rated load.

G. Disconnect Switch: Factory-mount in control panel and on equipment.

PART 3   EXECUTION

3.1 INSTALLATION
A. Install tower on [structural steel beams] [concrete base] in accordance with manufacturers requirement

B. Install tower on vibration isolators.

C. Connect condenser water piping with flanged connections to tower. Pitch condenser water supply to tower and condenser water suction away from tower.

D. Connect make-up water piping with flanged or union connections to tower. Pitch to tower.

E. Connect overflow, bleed, and drain, to [floor drain.] [storm sewer.] [___.]

F. Connect tower fire protection system as indicated.

G. Locate intake to avoid short cycling of air.  Ensure that discharge is not located near outside air intakes.

H. Provide service access to all equipment.  Provisions shall be provided for fan and gear box removal.

I. Indicate requirements for seismic protection measures for all mechanical and electrical equipment.

J. Provide water treatment and filtration system.

K. Controls:  Direct Digital Controls shall be utilized.  Valve actuators shall be pneumatic.  

3.2 FIELD QUALITY CONTROL
A. Section 01 45 16.13 - Contractor’s Quality Control Program.

A Manufacturers Certificate showing CTI certification as shown in “Part 1 General” could be used in lieu of the following optional paragraph.

B. Test for capacity under actual operating conditions in accordance with CTI ATC-105 and verify specified performance.

3.3 MANUFACTURER'S FIELD SERVICES
A. Supervise rigging, hoisting, and installation; include [___] eight-hour days per tower.

B. Inspect tower after installation and submit report prior to start-up, verifying installation is in accordance with specifications and manufacturers recommendations.  

3.4 ADJUSTING
A. Adjust bleed, control settings and airflow if testing demonstrates need.

3.5 DEMONSTRATION AND TRAINING
A. Demonstrate starting, maintenance and operation of tower.

3.6 SCHEDULES
Provide a schedule when more than one unit is required. 
Refer to Port of Seattle Aviation/Facilities and Infrastructure “Mechanical Systems Standards, January 22, 2014”.  
PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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