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SECTION 23 6500 — COOLING TOWERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes factory-assembled, open-circuit, induced-draft, crossflow cooling towers.

13 DEFINITIONS

A. SCCR: Short-circuit current rating.

14 ACTION SUBMITTALS
A Product Data: For each type of product.

1. Include rated capacities, pressure drop, fan performance data, rating at selected points
indicated, and furnished specialties and accessories.

2. Maximum flow rate.

3. Minimum flow rate.

4, Pressure required at cooling tower supply piping connections.

5. Pressure required at basin heater supply piping connections.

6. Pressure required at collection basin sweeper supply piping connections.
7. Drift loss as percent of design flow rate.

8. Volume of water in suspension for purposes of sizing remote storage.

9. Sound:

a. Sound pressure levels for operation with fan off, fan at minimum speed, and design
speed. If sound requirements are indicated at a specific distance, submit
performance using same distance for comparative analysis.

b. Sound power levels in eight octave bands for operation with fans off, fans at
minimum speed, and design speed.

10. Performance curves for the following:

a. Varying entering-water temperatures from design to minimum in one-degree
temperature increments.
b. Varying ambient wet-bulb temperatures from design to minimum in one-degree

temperature increments.
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C. Varying water flow rates from design to minimum in increments of 10 percent of flow
rate difference between design and minimum flow rates.
d. Varying fan operation from design to minimum speed in 5 percent speed increments,

11.

12.

13.

and with fan off.

Fan airflow at design conditions, brake horsepower, and drive losses (indicated in
horsepower and percent of brake horsepower).

Fan motor electrical characteristics including, but not limited to, speed, voltage, phase,
hertz, amperage, efficiency, and power factor at 100, 75, 50, and 25 percent of nameplate
horsepower.

Electrical power requirements for each cooling tower component requiring power.

B. Shop Drawings:

1. Manufacturer's drawings of assembled cooling towers, control panels, sections, and
elevations.
2. Assembled unit dimensions.
3. Diagram showing each separate piece requiring field assembly.
4, Shipped sub-assembly dimensions and weights for field assembly.
5. Assembled unit weight without water.
6. Operating weight and load distribution.
7. Unit vibration isolation [and seismic controls].
8. Required clearances for maintenance and operation.
9. Sizes and dimensioned locations of piping and wiring connections.
10. Diagrams for power, signal, and control wiring.
C. Delegated-Design Submittal: For cooling tower support structure indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of support structure.
2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment.
3. Design Calculations: Calculate requirements for selecting vibration isolators [and seismic
restraints] [and wind restraints] and for designing vibration isolation bases.
15 INFORMATIONAL SUBMITTALS

A. Coordination Drawings:

1.

Drawings on which the following items are shown and coordinated with each other, using
input from installers of the items involved:

a. Structural supports.

b. Piping roughing-in requirements.

C. Conduit and wiring roughing-in requirements for controls and electrical power,
including spaces reserved for controls and electrical equipment.

d. Access requirements, including working clearances for controls and electrical

equipment, and service clearances. Mark and label clearances on drawings.

Drawings showing plans, sections, and elevation views, drawn to scale of at least 1/4” =
1-0".
Each view to show screened background with the following:
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Structural grids.

Adjacent walls, floors, and roofs.

C. Equipment and products of other trades that are located in vicinity of cooling towers
and are part of final installation, such as, controls, power, lighting, fire-suppression
systems, and plumbing systems.

o

Seismic Qualification Data: Certificates, for cooling towers, accessories, and components, from
manufacturer.

1.

2.

3.

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

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

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

Product Certificates: For certification required in "Quality Assurance" Article.

Field Test Reports: Include startup service reports.

Source quality-control reports.

Field quality-control reports.

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

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

Instructional Videos: Including those that are prerecorded and those that are recorded during
training.

MAINTENANCE MATERIAL SUBMITTALS

Belts:

1. Furnish one set of matching belts for each unique belt configuration and size furnished.
Tool Kit:

1. A tool kit specially designed by cooling tower manufacturer for use in servicing cooling

tower(s) furnished.

Special tools required to service components not readily available to Owner service
personnel in performing routine maintenance.

Lockable case with hinged cover, marked with large and permanent text to indicate the
special purpose of tool kit, such as "Cooling Tower Tool Kit." Text size shall be at least
1 inch (25 mm) high.

A list of each tool furnished. Permanently attach the list to underside of case cover. Text
size shall be at least 1/2 inch (13 mm) high.
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C. Touchup Coating: 32-0z. (1-L) container of paint coating used. Label outside of container with
detailed description of coating to allow for procurement of a matching coating in the future.
1.8 QUALITY ASSURANCE
A. Testing Agency Qualifications: Certified by CTI.
B. CTI Certification: Cooling tower thermal performance according to CTI STD 201RS.
C. FM Global: Approval and listing in the latest edition of FM Global's "Approval Guide."
19 DELIVERY, STORAGE, AND HANDLING
A. Coordinate requirements for multi-piece assembly for shipment. Limit the number of separate
pieces for field installation to as few as possible.
B. If factory assembly of multiple pieces is required for testing or other reasons, disassemble cooling
tower into major assemblies as required by installation before packaging for shipment.
1. Clearly label each separate package with a unique designation and include assembly
instructions for complete cooling tower.
C. Install seals on gear-drive assemblies to eliminate oil leakage during shipment if shipped with oil.
1.10 WARRANTY
A. The entire tower, including structure, casing, basins, decking, fan(s), motor(s), and all mechanical

drive components (including belts, if used) shall be warranted against failure due to defects in
materials and workmanship for a period of five (5) years from the date of shipment to the job.
Towers not covered by a warranty of this scope will not be accepted.

PART 2 - PRODUCTS

21

A.

2.2

A.

B.

MANUFACTURERS

Marley Cooling Technologies; SPX Cooling Technologies; NC Series

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design cooling tower support structure[ and seismic restraints] [ and
wind restraints], including comprehensive engineering analysis.

The tower structure, anchorage and all its components shall be designed by licensed professional
engineers, employed by the manufacturer, per the International Building Code to withstand a wind
load of 30 psf, as well as a .3g seismic load. The fan deck, hot-water basin covers and, where
specified, maintenance platforms shall be designed for 60 psf live load or a 200 Ib concentrated
load. Guardrails, where specified, shall be capable of withstanding a 200 Ib concentrated live load
in any direction, and shall be designed in accordance with OSHA guidelines.
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The tower shall be structurally capable of being supported at the four outer corners of the tower
cell. Alternatively, the tower manufacturer shall provide supporting steel to adapt tower to be
supported at four outer corners. NC8401-NC8414 only.

Seismic Performance: Cooling towers shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. 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. Component Importance Factor: [1.5] [1.0].

3. Component Amplification Factor: <Insert value>.
4, Component Response Modification Factor: <Insert value>.

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1.

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.

Operation Following Loss of Normal Power:

1. Equipment, associated factory- and field-installed controls, and associated electrical
equipment and power supply connected to backup power system shall automatically return
equipment and associated controls to the operating state occurring immediately before loss
of normal power without need for manual intervention by an operator when power is
restored either through a backup power source, or through normal power if restored before
backup power is brought on-line.

2. Include means and methods required to satisfy requirement even if not explicitly indicated.

Vibration:

1. Rotating assemblies shall be dynamically balanced to achieve a balance level of "good"
while complying with industry-standard requirements for cooling towers.
2. Critical speed shall be at least 115 percent of design speed.

BASE

Provide an induced draft, crossflow type, factory assembled, film fill, industrial duty, galvanized
steel cooling tower situated as shown on the plans. The limiting overall dimensions of the tower
shall be wide, long, and high. Total operating horsepower of all fans shall
notexceed  hp,consistingof @ hp motor(s). Tower shall be similar and equal in
all respects to Marley Model .

Provide alternate pricing to provide an induced draft, crossflow type, factory assembled, film fill,
industrial duty, stainless steel cooling tower situated as shown on the plans. The limiting overall
dimensions of the tower shall be wide, long, and high. Total operating
horsepower of all fans shall not exceed ____ hp, consistingof ___ @ hp motor(s). Tower
shall be similar and equal in all respects to Marley Model .

The cooling tower shall be designed for quiet operation, and shall produce an overall level of
sound not higher than dB(A) measured at ft from the locations in the following
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table. Sound levels shall be independently verified by a CTl-licensed sound test agency to ensure
validity and reliability of the manufacturer’s published values. Measurement and analysis of the
sound levels shall be conducted by a certified Professional Engineer in Acoustical Engineering.
Sound pressure levels shall be measured and recorded in the acoustic near-field and far-field
locations using ANSI S1.4 Type 1 precision instrumentation and in full conformance with CTI
ATC-128 test code published by the Cooling Technology Institute (CTI). All low sound options
shall be CTI certified for thermal performance.

THERMAL PERFORMANCE AND EFFICIENCY

The tower shall be capable of cooling gpm of water from °F to °F at a design
entering air wet-bulb temperature of °F, and its thermal rating shall be certified by the
Cooling Technology Institute and Eurovent.

The tower shall be capable of a minimum gpm/hp efficiency per ASHRAE Standard 90.1.

CTI and Eurovent certification notwithstanding, the cooling tower manufacturer shall guarantee
that the tower supplied will meet the specified performance conditions when the tower is installed
according to plan. If, because of a suspected thermal performance deficiency, the owner chooses
to conduct an on-site thermal performance test under the supervision of a qualified, disinterested
third party in accordance with CTI, Eurovent or ASME standards during the first year of operation;
and if the tower fails to perform within the limits of test tolerance; then the cooling tower
manufacturer will pay for the cost of the test and will make such corrections as are appropriate
and agreeable to the owner to compensate for the performance deficiency.

CONSTRUCTION

Except where otherwise specified, all components of the cooling tower shall be fabricated of steel,
protected against corrosion by G-235 galvanizing. The tower shall be capable of withstanding
water having a pH of 6.5 to 8.0; a chloride content (NaCl) up to 300 ppm; a sulfate content (SO4)
up to 250 ppm; a calcium content (CaCOs) up to 500 ppm; and silica (SiOz) up to 150 ppm. The
circulating water shall contain no oil, grease, fatty acids or organic solvents.

Provide alternate pricing to provide except where otherwise specified, all components of the
cooling tower shall be fabricated of 301L stainless steel. The tower shall be capable of
withstanding water having a chloride content (NaCl) up to 750 ppm; a sulfate content (SO4) up to
1200 ppm; a calcium content (CaCO3) up to 800 ppm; and silica (SiO2) up to 150 ppm. The
circulating water shall contain no oil, grease, fatty acids, or organic solvents.

Fiberglass casing, polyurethane barriers, and thermosetting hybrids and the components they are
adhered to shall be considered non-recyclable and not allowed.

The specifications, as written, are intended to indicate those materials that will be capable of
withstanding the above water quality in continuing service, as well as the loads described in
paragraph 4.1. They are to be regarded as minimum requirements. Where component materials
peculiar to individual tower designs are not specified, the manufacturers shall take the above
water quality and load carrying capabilities into account in the selection of their materials of
manufacture.

The tower shall be listed in the current FM Approval Guide (approvalguide.com) and conform to
the FM Approval Standard for Cooling Towers, Class Number 4930 that is approved for use
without sprinkler systems. The tower shall have successfully passed full scale fire testing, static
and cyclic wind pressure testing, large missile impact testing (for Zone HM), and structural design
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evaluation as administered by FM Approvals. The tower shall be capable of +70/-140 psf for Zone
H as defined by FM Global. A copy of the FM Approval Certificate of Compliance dated November
2013 or later shall be available upon request.

MECHANICAL EQUIPMENT

Fan(s) shall be propeller-type, incorporating wide-chord acoustic geometry, corrosion and fire
resistant marine grade aluminum blades and aluminum hubs. Blades shall be resiliently mounted
to fan hub and individually adjustable. Fan blades shall be open cavity with suitable drainage to
avoid accumulation of moisture. Foam filled blades are not allowed due to potential moisture
contamination of the foam core causing an imbalance of the fan leading to vibration issues.
Maximum fan tip speed shall be 10,000 ft/min. Fan(s) shall be driven through a right angle,
industrial duty, oil lubricated, geared speed reducer that requires no oil changes for the first five
(5) years of operation. The gearbox bearings shall be rated at an L10A service life of 100,000
hours or greater. The gear sets to have AGMA Quality Class of 9 or greater.

a) Available on models NC8402 through NC8414.

(alternate)* Fan(s) shall be propeller-type, incorporating aluminum alloy blades attached to
galvanized hubs with U-bolts. Blades shall be individually adjustable. Maximum fan tip speed
shall be 13,000 ft/min. Fan(s) shall be driven through a one-piece multi-groove, solid back V-type
belt, pulleys and tapered roller bearings. Bearings and fan shaft shall be contained in a cast steel
housing to ensure proper fan shaft alignment, pillow block bearings shall not be allowed. Bearings
shall be rated at an Lioa service life of 40,000 hours or greater.

*Currently available on NC models up to 60 hp.

Two-speed motor(s) shall be hp maximum, TEFC, 1.15 service factor, variable torque, and
specially insulated for cooling tower duty (Class F). Speed and electrical characteristics shall be
RPM, 3 phase, hertz, volts. Motor shall operate in the shaft-horizontal position

for geardrive towers and the shaft-down position for belt drive towers. Nameplate horsepower
shall not be exceeded at design operation.

The motor to gearbox close coupling shall be a tire-type, single piece, flexible element design to
accommodate frequent speed changes that are inherent with VFD applications.

The complete mechanical equipment assembly for each cell shall be supported by two horizontal
steel beams that resist misalignment between the motor and the gear reducer/belt drive system.
The mechanical equipment assembly shall be warranted against any failure caused by defects in
materials and workmanship for no less than five (5) years following the date of tower shipment.
This warranty shall cover the fan, speed reducer, drive shaft and couplings, and the mechanical
equipment support. The electric motor shall carry a manufacturer's warranty of at least one year.

A factory installed terminal box shall be furnished and mounted to the outside of the tower where
applicable. The fan motor and optional components—including the vibration switch and water
level probes—shall be factory wired to terminal points inside the terminal box. Optional tower
components which ship loose, including the oil level switch and immersion heaters shall be field
wired to the terminal box. Enclosure shall be NEMA 3R or NEMA 4X with hinged and lockable
door meeting UL and CSA standards. Terminal box shall include lockable stainless steel snap-
latch door fasteners, terminal blocks marked with wire numbers, sub-pan and a wiring diagram.
Complete assembly shall be built to UL 508A standards. Conduit entry and exit points shall be
the bottom of the enclosure preventing water collection in the enclosure.
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A vibration limit switch in a NEMA 4X housing shall be installed on the mechanical equipment
support and wired to the shutdown circuit of the fan motor starter or VFD. The purpose of this
switch will be to interrupt control power voltage to a safety circuit in the event of excessive
vibration causing the starter or VFD equipment to de-energize the motor. It shall be adjustable for
sensitivity and include a means to reset the switch.

For fan control a complete UL listed variable speed drive system in a NEMA 1 indoor, NEMA 12
indoor or NEMA 3R outdoor enclosure shall be provided. The VFD shall use PWM technology
with IGBT switching. VFD output switching signal shall be programmed to not cause mechanical
vibration issues with backlash in gearbox teeth or vibration issues associated with long
driveshafts. The VFD shall be programmed for variable torque applications and shall catch a fan
spinning in the forward or reverse direction without tripping. VFD panel construction shall include
a main disconnect with short circuit and thermal overload protection with external operating
handle, lockable in the off position for lock-out tag-out safety procedures. A service switch directly
ahead of the VFD shall be provided for voltage isolation during VFD maintenance. An integrated
full voltage non-reversing bypass starter shall be furnished allowing fan motor operation if VFD
has failed. The VFD system shall receive a speed reference signal from the building management
system monitoring the cooling tower cold-water temperature. As an option to receiving the speed
reference signal from a building management system, the drive must have the capability to
receive a 4-20 mA temperature signal from an RTD transmitter. When using an RTD for
temperature monitoring and speed control the VFD shall have an internal Pl regulator to modulate
fan speed maintaining set point temperature. The drive’s panel shall display the set-point
temperature and cold-water temperature on two separate lines. The bypass shall include a
complete electromechanical magnetic bypass circuit with the capability to isolate the VFD when
in the bypass mode. Transfer to the bypass mode shall be manual in the event of VFD failure.
Once the motor is transferred to the bypass circuit the fan motor will run at constant full speed.
Operator controls shall be mounted on the front of the enclosure and shall consist of Start and
Stop control, Bypass/VFD selection, Auto/Manual selections and manual speed control. To
prevent heating problems in the fan motor the VFD system shall de-energize the motor once 25%
motor speed is reached and cooling is no longer required. The cooling tower manufacturer shall
offer VFD start-up assistance to assure proper VFD programming for cooling tower operation.

Each cell of the cooling tower shall be equipped with a UL/CUL 508 listed SPPC (Single Point
Power Connection) control panel in a NEMA 3R or 4X outdoor enclosure. The SPPC panel shall
include a main circuit breaker with an external operating handle, lockable in the off position for
safety. The SPPC main circuit breaker will feed various control circuits integrated into the SPPC
panel including but not limited to: fan motor starter, basin heater controls and water level controls.
In the event a VFD is furnished for the cooling tower fan, a feeder breaker in the SPPC panel
shall be provided to feed power to a remotely mounted VFD. Operational status contacts wired to
user terminal points shall be provided.

A portable davit crane shall be mounted on the fan deck of the tower and shall be capable of
lifting, extending, and lowering the heaviest mechanical component up to 1000 Ib over the fan
deck and down the air inlet face of the tower. The davit crane system shall include a winch, cable,
and load hook. NC8401-NC8414 only.

An external oil level dipstick shall be located adjacent to the motor at the fan deck surface and
shall be accessible from a portable maintenance ladder.

FILL, LOUVERS AND DRIFT ELIMINATORS

Fill shall be film type, thermoformed PVC, with louvers and eliminators formed as part of each fill
sheet. Fill shall be suspended from hot dip galvanized structural tubing supported from the tower
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structure, and shall be elevated above the floor of the cold-water basin to facilitate cleaning. Air
inlet faces of the tower shall be free of water splash out.

Drift eliminators shall be PVC, triple-pass, and shall limit drift losses to 0.005% or less of the
design water flow rate.

HOT WATER DISTRIBUTION SYSTEM

Two open 301L stainless steel basins (one above each bank of fill) shall receive hot water piped
to each cell of the tower. These basin components shall be installed and sealed at the factory and
assembled with bolted connections. Tap screws shall not be acceptable due to their potential to
develop leaks. The basins shall be equipped with removable, stainless steel covers capable of
withstanding the loads described in paragraph 4.1. The water distribution system shall be
accessible and maintainable during tower fan and water operation.

Each basin shall include an inlet hole and bolt circle to accept a 125# flange connection per ANSI
B16.1. Removable, interchangeable polypropylene nozzles installed in the floor of these basins
shall provide full coverage of the fill by gravity flow.

The water distribution system shall be accessible and maintainable while tower is operating.

CASING, FAN DECK AND FAN GUARD

The casing and fan deck shall be galvanized steel, and shall be capable of withstanding the loads
described in paragraph 4.1. The top of the fan opening shall be equipped with a conical, non-
sagging, removable fan guard, fabricated of welded ¥.s" and 7 gauge rods, and hot dip galvanized
after fabrication. Fan cylinders 5'-0" in height and over shall not be required to have a fan guard.

Provide alternate pricing to provide the casing and fan deck shall be 301L stainless steel, and
shall be capable of withstanding the loads described in paragraph 4.1. The top of the fan shall be
equipped with a conical, non-sagging, removable fan guard, fabricated of welded 5/16" and 7
gauge rods, and hot dip galvanized after fabrication. Fan cylinders 5'-0" in height and over shall
not be required to have a fan guard.

The air inlet faces of the tower shall be covered by 1" mesh hot-dipped galvanized welded wire
screens. Screens shall be secured to removable galvanized U-edge frames. Screens shall be
designed to permit full access to the cold-water basin by removal of one panel on each air inlet.

ACCESS:

A large galvanized, rectangular access door shall be located on both cased faces for entry into
the cold-water basin. Doors shall provide convenient access to the fan plenum area to facilitate
inspection and allow maintenance to the fan drive system. The access doors shall be " wide
by " high.

Provide alternate pricing to provide a large 301L stainless steel, rectangular access door shall be
located on both cased faces for entry into the cold-water basin. Doors shall provide convenient
access to the fan plenum area to facilitate inspection and allow maintenance to the fan drive
system. The access doors shall be " wide by " high.

The top of the tower shall be equipped with a guardrail complete with kneerail and toeboard,
designed according to OSHA guidelines and factory welded into sub-assemblies for ease of field
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installation. Posts, toprails and kneerails shall be 1.5" square tubing. The guardrail assembly shall
be hot dipped galvanized after welding and capable of withstanding a 200 pound concentrated
live load in any direction. Posts shall be spaced on centers of 8'-0" or less. A 1'-6" wide aluminum
ladder with 3" I-beam side rails and 1.25" diameter rungs shall be permanently attached to the
endwall casing of the tower, rising from the base of the tower to the top of the guardrail. Provide
a ladder extension for connection to the foot of the ladder attached to the tower casing. This
extension shall be long enough to rise from the roof (grade) level to the base of the tower. The
installing contractor shall be responsible for cutting the ladder to length; attaching it to the foot of
the tower ladder; and anchoring it at its base. A steel, self-closing gate shall be provided at the
guardrail level of the ladder.

A heavy gauge aluminum safety cage, welded into subassemblies for ease of field installation,
shall surround the ladder, extending from a point approximately 7'-0" above the foot of the ladder
to the top of the guardrail. Maximum weight of welded subassemblies shall not exceed 20 Ib for
ease of installation.

There shall be an access platform at the base of the tower extending from the vertical ladder to
the access door. The platform shall be surrounded by an OSHA compliant guardrail system
welded into subassemblies for ease of installation. The walking surface of the platform shall be
perforated to provide a non-slip surface for personnel safety.

Provide a factory-installed walkway extending from one cased-face access door to the other
cased face. A steel framework shall support the walkway and the top of the walkway shall be at
or above the cold-water basin overflow level. The walkway and framework to be equivalent
material as the tower basin and have a minimum width of 36".

Interior Mechanical Equipment Access Platform: NC8402 thru NC8409: A factory-installed,
elevated platform convenient for the care and maintenance of the tower's mechanical equipment
shall be provided. The walkway and framework to be equivalent material as the tower basin.

Interior Mechanical Equipment Access Platform: NC8410 thru NC8422: An internal ladder shall
extend upward from the plenum walkway to an elevated fiberglass bar grating platform convenient
for the care and maintenance of the tower's mechanical equipment. The platform shall be
surrounded by an OSHA compliant guardrail system welded into subassemblies for ease of
installation.

COLD WATER COLLECTION BASIN

The collection basin shall be welded 301L stainless steel construction. Only low-carbon stainless
steel alloys will be accepted in order to minimize the risk of intergranular corrosion in the weld
zones. The basin shall include the number and type of suction connections required to
accommodate the outflow piping system shown on the plans. Suction connections shall be
equipped with stainless steel debris screens. A factory-installed, float-operated, mechanical
make-up valve shall be included. An overflow and drain connection shall be provided in each cell
of the cooling tower. The basin floor shall slope toward the drain to allow complete flush out of
debris and silt that may accumulate. Towers of more than one cell shall include a method for flow
and equalization between cells. The basin shall be accessible and maintainable while water is
circulating.

Provide a system of electric immersion heaters and controls for each cell of the tower to prevent
freezing of water in the collection basin during periods of shutdown. The system shall consist of
one or more stainless steel electric immersion heaters installed in threaded couplings provided in
the side of the basin. A NEMA 4 control panel and associated temperature probe shall include
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circuitry to monitor cold water temperature and low water level, providing ON OFF thermostatic
like control. The temperature probe shall be located in the cold-water basin. The system shall be
capable of maintaining 40°F water temperature at an ambient air temperature of °F.

Provide a water level control system including a NEMA 4X control panel, water level probes and
probe stilling chamber. The control system shall monitor the water level in the cold-water basin to
determine level events used for cold-water make-up, high and low alarms or pump shut down.
The control panel shall use electromechanical relays providing power for the make-up solenoid
and electrical contacts for alarm and pump shutdown control circuits. Probes shall be contained
in a vertical stilling chamber to stabilize the water in the cold-water basin. Probes shall have
replaceable stainless steel tips and level height shall be field adjustable. The water distribution
system shall be equipped with a method to operate under variable flow conditions while
maintaining a uniform air-side pressure drop through the fill to maximize cooling efficiency and
minimize the risk of ice and scale formation in the fill. System must accommodate flow rates down
to % of design flow.

A hole and bolt circle shall be provided in the depressed section of the basin for equalizer piping
between cells. A full-face, .25" thick, 50 durometer gasket shall be provided at each equalizer
location.

The cold water basin shall be equipped with PVC sweeper piping with plastic nozzles. The piping
shall be factory installed under the fill and designed to force all dirt and debris to the depressed
section of the collection basin. NC8401-NC8414 only.

The cold-water basin shall be equipped with basin inlet covers to help shield basin from debris
and sunlight exposure.

PART 3 - EXECUTION

3.1

3.2

A.

B.

C.

A.

EXAMINATION
Examine cooling towers before installation. Reject cooling towers that are damaged.
Before cooling tower installation, examine roughing-in for tower support, anchor-bolt sizes and

locations, piping, controls, and electrical connections to verify actual locations, sizes, and other
conditions affecting cooling tower performance, maintenance, and operation.

1. Cooling tower locations indicated on Drawings are approximate. Determine exact locations
before roughing-in for piping, controls, and electrical connections.

2. Verify sizes and locations of concrete bases and support structure with actual equipment.

3. Verify sizes, locations, and anchoring attachments of structural-steel support structures.

4. Verify sizes and locations of roof curbs, equipment supports, and roof penetrations with

actual equipment.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install cooling towers on support structure.
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Equipment Mounting:
1. Install cooling towers on cast-in-place concrete equipment bases. Comply with

requirements for equipment bases and foundations specified in [Section 033000 "Cast-
in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

2. Comply with requirements for vibration isolation and seismic-control devices specified in
Section 230548 "Vibration and Seismic Controls for HVAC."
3. Comply with requirements for vibration isolation devices specified in Section 230548.13

"Vibration Controls for HVAC."
Install anchor bolts to elevations required for proper attachment to supported equipment.
Maintain manufacturer's recommended clearances for service and maintenance.
Maintain clearances required by governing code.

Loose Components: Install components, devices and accessories furnished by manufacturer,
with cooling tower, that are not factory mounted.

1. Loose components shall be installed by [manufacturer's factory-trained service
personnel] [Contractor under supervision of manufacturer's factory-trained service
personnel].

PIPING CONNECTIONS

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

Where installing piping adjacent to cooling towers, allow space for service and maintenance.

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

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

Connect cooling tower overflows and drains, and piping drains, to sanitary sewage system.

Makeup-Water Piping:

1. Comply with applicable requirements in Section 221116 "Domestic Water Piping."

2. Connect to makeup-water connections with shutoff valve, plugged tee with pressure gage,
flow meter, and drain connection with valve and union.

Supply and Return Piping:

1. Comply with applicable requirements in Section 232113 "Hydronic Piping" and
Section 232116 "Hydronic Piping Specialties."

2. Connect to entering cooling tower connections with shutoff valve, strainer, balancing valve,
thermometer, plugged tee with pressure gage, flow meter, and drain connection with valve.

3. Connect to leaving cooling tower connection with shutoff valve thermometer, plugged tee
with full port ball valve for portable field instruments, and drain connection with valve.

4. Make connections to cooling tower with a flange.
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JOB #

H.

3.4

ISSUED: 03/29/2017
Equalizer Piping:

Piping requirements to match supply and return piping.

Connect an equalizer pipe, full size of cooling tower connection, between tower cells.
Connect to cooling tower with shutoff valve and drain connection with valve.

Make connections to cooling tower with a flange.

pONPE

Basin Heater Hot-Water Piping:

1. Comply with applicable requirements in Section 232113 "Hydronic Piping" and
Section 232116 "Hydronic Piping Specialties."

2. Connect to supply connections with shutoff valve, strainer, control valve thermometer,
plugged tee with pressure gage, flow meter, and drain connection with valve.

3. Connect to return connections with shutoff valve, balancing valve, thermometer, plugged
tee with pressure gage, flow meter, and drain connection with valve.

4. Make connections with a flange, union, or mechanical coupling.

Basin Heater Steam and Condensate Piping:

1. Comply with applicable requirements in Section 232213 "Steam and Condensate Heating
Piping" and Section 232216 "Steam and Condensate Piping Specialties."

2. Connect steam supply connection with shutoff valve, strainer, control valve, pressure gage,
and flow meter.

3. Connect to condensate connection with shutoff valve, strainer, and an appropriate steam
trap assembly.

4. Make connections with a flange or union.

Basin Sweeper Piping:

1. Comply with applicable requirements in Section 232113 "Hydronic Piping" and
Section 232116 "Hydronic Piping Specialties."

2. Connect to supply connections with shutoff valve, flow meter, and drain connection with
valve.

3. Connect to return connections with shutoff valve, balancing valve, flow meter, and drain
connection with valve.

4, Make connections with a flange.

ELECTRICAL POWER CONNECTIONS

Connect field electrical power source to each separate electrical device requiring field electrical
power. Coordinate termination point and connection type with Installer.

Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.

Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for
grounding connections.

Install nameplate for each electrical connection indicating electrical equipment designation and
circuit number feeding connection. Nameplate shall be laminated phenolic layers of black with
engraved white letters at least 1/2 inch (13 mm) high. Locate nameplate where easily visible.
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3.5 CONTROLS CONNECTIONS

A Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring between cooling towers and other equipment to interlock operation as
required to achieve a complete and functioning system.

C. Connect control wiring between cooling tower control interface and control system for HVAC for
remote monitoring and control of cooling towers. Comply with requirements in Section 25 0000
"Integrated Automation.”

D. Install label at each termination indicating control equipment designation serving cooling tower
and the /0O point designation for each control connection. Comply with requirements in
Section 260553 "ldentification for Electrical Systems" for labeling and identifying products and
installations.

3.6 FIELD TESTING PROVISIONS

A Include provisions for cooling tower future field-performance testing complying with
ASME PTC 23 and CTI ATC 105.

B. Include provisions in field piping for future field-performance testing complying with
ASME PTC 23 and CTI ATC 105.

3.7 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

D. Perform tests and inspections with the assistance of a factory-authorized service representative.

E. Tests and Inspections: Comply with ASME PTC 23 and CTI ATC 105.

F. Cooling towers will be considered defective if they do not pass tests and inspections.

G. Prepare test and inspection reports.

3.8 STARTUP SERVICE

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

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

C. Obtain performance data from manufacturer.
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3.9

3.10

ISSUED: 03/29/2017

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

Clean entire unit including basins.

Verify that accessories are properly installed.

Verify clearances for airflow and for cooling tower servicing.

Check for vibration isolation and structural support.

Lubricate bearings.

Verify fan rotation for correct direction and for vibration or binding and correct

problems.

Adjust belts to proper alignment and tension.

Verify proper oil level in gear-drive housing. Fill with oil to proper level.

i. Operate variable-speed fans through entire operating range and check for harmonic
vibration imbalance. Set motor controller to skip speeds resulting in abnormal
vibration.

j- Check vibration switch setting. Verify operation.

k. Verify water level in tower basin. Fill to proper startup level. Check makeup-water-
level control and valve.

l. Verify operation of basin heater and control.

m. Verify that cooling tower air discharge is not recirculating air into tower or HVAC air
intakes. Recommend corrective action.

n. Replace defective and malfunctioning units.

~Poo0TY

2@

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

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

ADJUSTING

Set and balance water flow to each tower inlet.

Adjust water-level control for proper operating level.

Adjust basin heater control for proper operating set point.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain cooling towers.

PONPE

No

Video record the training sessions.

Instructor shall be factory trained and certified.

Perform not less than 8 hours of training.

Train personnel in operation and maintenance and to obtain maximum efficiency in plant
operation.

Perform instructional videos showing general operation and maintenance that are
coordinated with operation and maintenance manuals.

Obtain Owner sign-off that training is complete.

Owner training shall be held at Project site.
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END OF SECTION 23 6514
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes factory-assembled, open-circuit, induced-draft, crossflow cooling towers.

	1.3 DEFINITIONS
	A. SCCR: Short-circuit current rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include rated capacities, pressure drop, fan performance data, rating at selected points indicated, and furnished specialties and accessories.
	2. Maximum flow rate.
	3. Minimum flow rate.
	4. Pressure required at cooling tower supply piping connections.
	5. Pressure required at basin heater supply piping connections.
	6. Pressure required at collection basin sweeper supply piping connections.
	7. Drift loss as percent of design flow rate.
	8. Volume of water in suspension for purposes of sizing remote storage.
	9. Sound:
	a. Sound pressure levels for operation with fan off, fan at minimum speed, and design speed. If sound requirements are indicated at a specific distance, submit performance using same distance for comparative analysis.
	b. Sound power levels in eight octave bands for operation with fans off, fans at minimum speed, and design speed.

	10. Performance curves for the following:
	a. Varying entering-water temperatures from design to minimum in one-degree temperature increments.
	b. Varying ambient wet-bulb temperatures from design to minimum in one-degree temperature increments.
	c. Varying water flow rates from design to minimum in increments of 10 percent of flow rate difference between design and minimum flow rates.
	d. Varying fan operation from design to minimum speed in 5 percent speed increments, and with fan off.

	11. Fan airflow at design conditions, brake horsepower, and drive losses (indicated in horsepower and percent of brake horsepower).
	12. Fan motor electrical characteristics including, but not limited to, speed, voltage, phase, hertz, amperage, efficiency, and power factor at 100, 75, 50, and 25 percent of nameplate horsepower.
	13. Electrical power requirements for each cooling tower component requiring power.

	B. Shop Drawings:
	1. Manufacturer's drawings of assembled cooling towers, control panels, sections, and elevations.
	2. Assembled unit dimensions.
	3. Diagram showing each separate piece requiring field assembly.
	4. Shipped sub-assembly dimensions and weights for field assembly.
	5. Assembled unit weight without water.
	6. Operating weight and load distribution.
	7. Unit vibration isolation [and seismic controls].
	8. Required clearances for maintenance and operation.
	9. Sizes and dimensioned locations of piping and wiring connections.
	10. Diagrams for power, signal, and control wiring.

	C. Delegated-Design Submittal: For cooling tower support structure indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of support structure.
	2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments to structure and to supported equipment.
	3. Design Calculations: Calculate requirements for selecting vibration isolators [and seismic restraints] [and wind restraints] and for designing vibration isolation bases.


	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings:
	1. Drawings on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	a. Structural supports.
	b. Piping roughing-in requirements.
	c. Conduit and wiring roughing-in requirements for controls and electrical power, including spaces reserved for controls and electrical equipment.
	d. Access requirements, including working clearances for controls and electrical equipment, and service clearances. Mark and label clearances on drawings.

	2. Drawings showing plans, sections, and elevation views, drawn to scale of at least 1/4” = 1’-0”.
	3. Each view to show screened background with the following:
	a. Structural grids.
	b. Adjacent walls, floors, and roofs.
	c. Equipment and products of other trades that are located in vicinity of cooling towers and are part of final installation, such as, controls, power, lighting, fire-suppression systems, and plumbing systems.


	B. Seismic Qualification Data: Certificates, for cooling towers, accessories, and components, from manufacturer.
	1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	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.

	C. Product Certificates: For certification required in "Quality Assurance" Article.
	D. Field Test Reports: Include startup service reports.
	E. Source quality-control reports.
	F. Field quality-control reports.
	G. Sample Warranty: For special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For each cooling tower to include in emergency, operation, and maintenance manuals.
	B. Instructional Videos: Including those that are prerecorded and those that are recorded during training.

	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Belts:
	1. Furnish one set of matching belts for each unique belt configuration and size furnished.

	B. Tool Kit:
	1. A tool kit specially designed by cooling tower manufacturer for use in servicing cooling tower(s) furnished.
	2. Special tools required to service components not readily available to Owner service personnel in performing routine maintenance.
	3. Lockable case with hinged cover, marked with large and permanent text to indicate the special purpose of tool kit, such as "Cooling Tower Tool Kit." Text size shall be at least 1 inch (25 mm) high.
	4. A list of each tool furnished. Permanently attach the list to underside of case cover. Text size shall be at least 1/2 inch (13 mm) high.

	C. Touchup Coating: 32-oz. (1-L) container of paint coating used. Label outside of container with detailed description of coating to allow for procurement of a matching coating in the future.

	1.8 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by CTI.
	B. CTI Certification: Cooling tower thermal performance according to CTI STD 201RS.
	C. FM Global: Approval and listing in the latest edition of FM Global's "Approval Guide."

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Coordinate requirements for multi-piece assembly for shipment. Limit the number of separate pieces for field installation to as few as possible.
	B. If factory assembly of multiple pieces is required for testing or other reasons, disassemble cooling tower into major assemblies as required by installation before packaging for shipment.
	1. Clearly label each separate package with a unique designation and include assembly instructions for complete cooling tower.

	C. Install seals on gear-drive assemblies to eliminate oil leakage during shipment if shipped with oil.

	1.10 WARRANTY
	A. The entire tower, including structure, casing, basins, decking, fan(s), motor(s), and all mechanical drive components (including belts, if used) shall be warranted against failure due to defects in materials and workmanship for a period of five (5)...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Marley Cooling Technologies; SPX Cooling Technologies; NC Series

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design cooling tower support structure[ and seismic restraints] [ and wind restraints], including comprehensive engineering analysis.
	B. The tower structure, anchorage and all its components shall be designed by licensed professional engineers, employed by the manufacturer, per the International Building Code to withstand a wind load of 30 psf, as well as a .3g seismic load. The fan...
	C. The tower shall be structurally capable of being supported at the four outer corners of the tower cell. Alternatively, the tower manufacturer shall provide supporting steel to adapt tower to be supported at four outer corners. NC8401-NC8414 only.
	D. Seismic Performance: Cooling towers shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. 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. Component Importance Factor: [1.5] [1.0].
	3. Component Amplification Factor: <Insert value>.
	4. Component Response Modification Factor: <Insert value>.

	E. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1.
	F. 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.
	G. Operation Following Loss of Normal Power:
	1. Equipment, associated factory- and field-installed controls, and associated electrical equipment and power supply connected to backup power system shall automatically return equipment and associated controls to the operating state occurring immedia...
	2. Include means and methods required to satisfy requirement even if not explicitly indicated.

	H. Vibration:
	1. Rotating assemblies shall be dynamically balanced to achieve a balance level of "good" while complying with industry-standard requirements for cooling towers.
	2. Critical speed shall be at least 115 percent of design speed.


	2.3 Base
	A. Provide an induced draft, crossflow type, factory assembled, film fill, industrial duty, galvanized steel cooling tower situated as shown on the plans. The limiting overall dimensions of the tower shall be _____ wide, _____ long, and _____ high. To...
	B. Provide alternate pricing to provide an induced draft, crossflow type, factory assembled, film fill, industrial duty, stainless steel cooling tower situated as shown on the plans. The limiting overall dimensions of the tower shall be _____ wide, __...
	C. The cooling tower shall be designed for quiet operation, and shall produce an overall level of sound not higher than _______ dB(A) measured at _______ ft from the locations in the following table. Sound levels shall be independently verified by a C...

	2.4 Thermal Performance and Efficiency
	A. The tower shall be capable of cooling _____ gpm of water from ____  F to _____  F at a design entering air wet-bulb temperature of _____  F, and its thermal rating shall be certified by the Cooling Technology Institute and Eurovent.
	B. The tower shall be capable of a minimum _____ gpm/hp efficiency per ASHRAE Standard 90.1.
	C. CTI and Eurovent certification notwithstanding, the cooling tower manufacturer shall guarantee that the tower supplied will meet the specified performance conditions when the tower is installed according to plan. If, because of a suspected thermal ...

	2.5 Construction
	A. Except where otherwise specified, all components of the cooling tower shall be fabricated of steel, protected against corrosion by G-235 galvanizing.  The tower shall be capable of withstanding water having a pH of 6.5 to 8.0; a chloride content (N...
	B. Provide alternate pricing to provide except where otherwise specified, all components of the cooling tower shall be fabricated of 301L stainless steel. The tower shall be capable of withstanding water having a chloride content (NaCl) up to 750 ppm;...
	C. Fiberglass casing, polyurethane barriers, and thermosetting hybrids and the components they are adhered to shall be considered non-recyclable and not allowed.
	D. The specifications, as written, are intended to indicate those materials that will be capable of withstanding the above water quality in continuing service, as well as the loads described in paragraph 4.1. They are to be regarded as minimum require...
	E. The tower shall be listed in the current FM Approval Guide (approvalguide.com) and conform to the FM Approval Standard for Cooling Towers, Class Number 4930 that is approved for use without sprinkler systems. The tower shall have successfully passe...

	2.6 Mechanical Equipment
	A. Fan(s) shall be propeller-type, incorporating wide-chord acoustic geometry, corrosion and fire resistant marine grade aluminum blades and aluminum hubs. Blades shall be resiliently mounted to fan hub and individually adjustable. Fan blades shall be...
	a) Available on models NC8402 through NC8414.

	(alternate)* Fan(s) shall be propeller-type, incorporating aluminum alloy blades attached to galvanized hubs with U-bolts. Blades shall be individually adjustable. Maximum fan tip speed shall be 13,000 ft/min. Fan(s) shall be driven through a one-pie...
	*Currently available on NC models up to 60 hp.
	B. Two-speed motor(s) shall be ____ hp maximum, TEFC, 1.15 service factor, variable torque, and specially insulated for cooling tower duty (Class F). Speed and electrical characteristics shall be ______ RPM, 3 phase, ____ hertz, ____ volts. Motor shal...
	C. The motor to gearbox close coupling shall be a tire-type, single piece, flexible element design to accommodate frequent speed changes that are inherent with VFD applications.
	D. The complete mechanical equipment assembly for each cell shall be supported by two horizontal steel beams that resist misalignment between the motor and the gear reducer/belt drive system. The mechanical equipment assembly shall be warranted agains...
	E. A factory installed terminal box shall be furnished and mounted to the outside of the tower where applicable. The fan motor and optional components—including the vibration switch and water level probes—shall be factory wired to terminal points insi...
	F. A vibration limit switch in a NEMA 4X housing shall be installed on the mechanical equipment support and wired to the shutdown circuit of the fan motor starter or VFD. The purpose of this switch will be to interrupt control power voltage to a safet...
	G. For fan control a complete UL listed variable speed drive system in a NEMA 1 indoor, NEMA 12 indoor or NEMA 3R outdoor enclosure shall be provided. The VFD shall use PWM technology with IGBT switching. VFD output switching signal shall be programme...
	H. Each cell of the cooling tower shall be equipped with a UL/CUL 508 listed SPPC (Single Point Power Connection) control panel in a NEMA 3R or 4X outdoor enclosure. The SPPC panel shall include a main circuit breaker with an external operating handle...
	I. A portable davit crane shall be mounted on the fan deck of the tower and shall be capable of lifting, extending, and lowering the heaviest mechanical component up to 1000 lb over the fan deck and down the air inlet face of the tower. The davit cran...
	J. An external oil level dipstick shall be located adjacent to the motor at the fan deck surface and shall be accessible from a portable maintenance ladder.

	2.7 Fill, Louvers and Drift Eliminators
	A. Fill shall be film type, thermoformed PVC, with louvers and eliminators formed as part of each fill sheet. Fill shall be suspended from hot dip galvanized structural tubing supported from the tower structure, and shall be elevated above the floor o...
	B. Drift eliminators shall be PVC, triple-pass, and shall limit drift losses to 0.005% or less of the design water flow rate.

	2.8 Hot Water Distribution System
	A. Two open 301L stainless steel basins (one above each bank of fill) shall receive hot water piped to each cell of the tower. These basin components shall be installed and sealed at the factory and assembled with bolted connections. Tap screws shall ...
	B. Each basin shall include an inlet hole and bolt circle to accept a 125# flange connection per ANSI B16.1. Removable, interchangeable polypropylene nozzles installed in the floor of these basins shall provide full coverage of the fill by gravity flow.
	C. The water distribution system shall be accessible and maintainable while tower is operating.

	2.9 Casing, Fan Deck and Fan Guard
	A. The casing and fan deck shall be galvanized steel, and shall be capable of withstanding the loads described in paragraph 4.1. The top of the fan opening shall be equipped with a conical, non-sagging, removable fan guard, fabricated of welded 5⁄16" ...
	B. Provide alternate pricing to provide the casing and fan deck shall be 301L stainless steel, and shall be capable of withstanding the loads described in paragraph 4.1. The top of the fan shall be equipped with a conical, non-sagging, removable fan g...
	C. The air inlet faces of the tower shall be covered by 1" mesh hot-dipped galvanized welded wire screens. Screens shall be secured to removable galvanized U-edge frames. Screens shall be designed to permit full access to the cold-water basin by remov...

	2.10 Access:
	A. A large galvanized, rectangular access door shall be located on both cased faces for entry into the cold-water basin. Doors shall provide convenient access to the fan plenum area to facilitate inspection and allow maintenance to the fan drive syste...
	B. Provide alternate pricing to provide a large 301L stainless steel, rectangular access door shall be located on both cased faces for entry into the cold-water basin. Doors shall provide convenient access to the fan plenum area to facilitate inspecti...
	C. The top of the tower shall be equipped with a guardrail complete with kneerail and toeboard, designed according to OSHA guidelines and factory welded into sub-assemblies for ease of field installation. Posts, toprails and kneerails shall be 1.5" sq...
	D. A heavy gauge aluminum safety cage, welded into subassemblies for ease of field installation, shall surround the ladder, extending from a point approximately 7'-0" above the foot of the ladder to the top of the guardrail. Maximum weight of welded s...
	E. There shall be an access platform at the base of the tower extending from the vertical ladder to the access door. The platform shall be surrounded by an OSHA compliant guardrail system welded into subassemblies for ease of installation. The walking...
	F. Provide a factory-installed walkway extending from one cased-face access door to the other cased face. A steel framework shall support the walkway and the top of the walkway shall be at or above the cold-water basin overflow level. The walkway and ...
	G. Interior Mechanical Equipment Access Platform: NC8402 thru NC8409: A factory-installed, elevated platform convenient for the care and maintenance of the tower's mechanical equipment shall be provided. The walkway and framework to be equivalent mate...
	H. Interior Mechanical Equipment Access Platform: NC8410 thru NC8422: An internal ladder shall extend upward from the plenum walkway to an elevated fiberglass bar grating platform convenient for the care and maintenance of the tower's mechanical equip...

	2.11 Cold Water Collection Basin
	A. The collection basin shall be welded 301L stainless steel construction. Only low-carbon stainless steel alloys will be accepted in order to minimize the risk of intergranular corrosion in the weld zones. The basin shall include the number and type ...
	B. Provide a system of electric immersion heaters and controls for each cell of the tower to prevent freezing of water in the collection basin during periods of shutdown. The system shall consist of one or more stainless steel electric immersion heate...
	C. Provide a water level control system including a NEMA 4X control panel, water level probes and probe stilling chamber. The control system shall monitor the water level in the cold-water basin to determine level events used for cold-water make-up, h...
	D. A hole and bolt circle shall be provided in the depressed section of the basin for equalizer piping between cells. A full-face, .25" thick, 50 durometer gasket shall be provided at each equalizer location.
	E. The cold water basin shall be equipped with PVC sweeper piping with plastic nozzles. The piping shall be factory installed under the fill and designed to force all dirt and debris to the depressed section of the collection basin. NC8401-NC8414 only.
	F. The cold-water basin shall be equipped with basin inlet covers to help shield basin from debris and sunlight exposure.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine cooling towers before installation. Reject cooling towers that are damaged.
	B. Before cooling tower installation, examine roughing-in for tower support, anchor-bolt sizes and locations, piping, controls, and electrical connections to verify actual locations, sizes, and other conditions affecting cooling tower performance, mai...
	1. Cooling tower locations indicated on Drawings are approximate. Determine exact locations before roughing-in for piping, controls, and electrical connections.
	2. Verify sizes and locations of concrete bases and support structure with actual equipment.
	3. Verify sizes, locations, and anchoring attachments of structural-steel support structures.
	4. Verify sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment.

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

	3.2 INSTALLATION
	A. Install cooling towers on support structure.
	B. Equipment Mounting:
	1. Install cooling towers on cast-in-place concrete equipment bases. Comply with requirements for equipment bases and foundations specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]
	2. Comply with requirements for vibration isolation and seismic-control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."
	3. Comply with requirements for vibration isolation devices specified in Section 230548.13 "Vibration Controls for HVAC."

	C. Install anchor bolts to elevations required for proper attachment to supported equipment.
	D. Maintain manufacturer's recommended clearances for service and maintenance.
	E. Maintain clearances required by governing code.
	F. Loose Components: Install components, devices and accessories furnished by manufacturer, with cooling tower, that are not factory mounted.
	1. Loose components shall be installed by [manufacturer's factory-trained service personnel] [Contractor under supervision of manufacturer's factory-trained service personnel].


	3.3 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to cooling towers, allow space for service and maintenance.
	C. Install flexible pipe connectors at pipe connections of cooling towers mounted on vibration isolators.
	D. Install drain piping with valve at cooling tower drain connections and at low points in piping.
	E. Connect cooling tower overflows and drains, and piping drains, to sanitary sewage system.
	F. Makeup-Water Piping:
	1. Comply with applicable requirements in Section 221116 "Domestic Water Piping."
	2. Connect to makeup-water connections with shutoff valve, plugged tee with pressure gage, flow meter, and drain connection with valve and union.

	G. Supply and Return Piping:
	1. Comply with applicable requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties."
	2. Connect to entering cooling tower connections with shutoff valve, strainer, balancing valve, thermometer, plugged tee with pressure gage, flow meter, and drain connection with valve.
	3. Connect to leaving cooling tower connection with shutoff valve thermometer, plugged tee with full port ball valve for portable field instruments, and drain connection with valve.
	4. Make connections to cooling tower with a flange.

	H. Equalizer Piping:
	1. Piping requirements to match supply and return piping.
	2. Connect an equalizer pipe, full size of cooling tower connection, between tower cells.
	3. Connect to cooling tower with shutoff valve and drain connection with valve.
	4. Make connections to cooling tower with a flange.

	I. Basin Heater Hot-Water Piping:
	1. Comply with applicable requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties."
	2. Connect to supply connections with shutoff valve, strainer, control valve thermometer, plugged tee with pressure gage, flow meter, and drain connection with valve.
	3. Connect to return connections with shutoff valve, balancing valve, thermometer, plugged tee with pressure gage, flow meter, and drain connection with valve.
	4. Make connections with a flange, union, or mechanical coupling.

	J. Basin Heater Steam and Condensate Piping:
	1. Comply with applicable requirements in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 "Steam and Condensate Piping Specialties."
	2. Connect steam supply connection with shutoff valve, strainer, control valve, pressure gage, and flow meter.
	3. Connect to condensate connection with shutoff valve, strainer, and an appropriate steam trap assembly.
	4. Make connections with a flange or union.

	K. Basin Sweeper Piping:
	1. Comply with applicable requirements in Section 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties."
	2. Connect to supply connections with shutoff valve, flow meter, and drain connection with valve.
	3. Connect to return connections with shutoff valve, balancing valve, flow meter, and drain connection with valve.
	4. Make connections with a flange.


	3.4 ELECTRICAL POWER CONNECTIONS
	A. Connect field electrical power source to each separate electrical device requiring field electrical power. Coordinate termination point and connection type with Installer.
	B. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.
	C. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems" for grounding connections.
	D. Install nameplate for each electrical connection indicating electrical equipment designation and circuit number feeding connection. Nameplate shall be laminated phenolic layers of black with engraved white letters at least 1/2 inch (13 mm) high. Lo...

	3.5 CONTROLS CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.
	B. Connect control wiring between cooling towers and other equipment to interlock operation as required to achieve a complete and functioning system.
	C. Connect control wiring between cooling tower control interface and control system for HVAC for remote monitoring and control of cooling towers. Comply with requirements in Section 25 0000 "Integrated Automation."
	D. Install label at each termination indicating control equipment designation serving cooling tower and the I/O point designation for each control connection. Comply with requirements in Section 260553 "Identification for Electrical Systems" for label...

	3.6 FIELD TESTING PROVISIONS
	A. Include provisions for cooling tower future field-performance testing complying with ASME PTC 23 and CTI ATC 105.
	B. Include provisions in field piping for future field-performance testing complying with ASME PTC 23 and CTI ATC 105.

	3.7 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	D. Perform tests and inspections with the assistance of a factory-authorized service representative.
	E. Tests and Inspections: Comply with ASME PTC 23 and CTI ATC 105.
	F. Cooling towers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.

	3.8 STARTUP SERVICE
	A. Engage a factory-authorized service representative to perform startup service.
	B. Inspect field-assembled components, equipment installation, and piping; controls; 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.
	h. Verify proper oil level in gear-drive housing. Fill with oil to proper level.
	i. Operate variable-speed fans through entire operating range and check for harmonic vibration imbalance. Set motor controller to skip speeds resulting in abnormal vibration.
	j. Check vibration switch setting. Verify operation.
	k. Verify water level in tower basin. Fill to proper startup level. Check makeup-water-level control and valve.
	l. Verify operation of basin heater and control.
	m. Verify that cooling tower air discharge is not recirculating air into tower or HVAC air intakes. Recommend corrective action.
	n. 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.

	3.9 ADJUSTING
	A. Set and balance water flow to each tower inlet.
	B. Adjust water-level control for proper operating level.
	C. Adjust basin heater control for proper operating set point.

	3.10 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain cooling towers.
	1. Video record the training sessions.
	2. Instructor shall be factory trained and certified.
	3. Perform not less than 8 hours of training.
	4. Train personnel in operation and maintenance and to obtain maximum efficiency in plant operation.
	5. Perform instructional videos showing general operation and maintenance that are coordinated with operation and maintenance manuals.
	6. Obtain Owner sign-off that training is complete.
	7. Owner training shall be held at Project site.




