FACILITIES AND INFRASTRUCTURE
MECHANICAL SYSTEM STANDARDS

SECTION 236020 COOLING TOWERS POS SEA-TAC INTERNATIONAL AIRPORT

PART 1 - GENERAL

These standards and procedures apply to the design and installation of field erected,
induced-draft, counter-flow, and ceramic tile filled cooling towers.

1.01 DESIGN CRITERIA

A. Drawings and Specifications:

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

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

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

4. Provide condenser water flow diagrams.

5. Provide water treatment and filtration system.

6. Specify that cooling towers shall be tested in accordance with CTI Test Code
ATC-105.

B. Design:

1. Capacity: Unit and piping system should be sized with 20 to 25-percent extra
capacity on design-day conditions.

2. Piping: Size piping system to match future capacity provided at the cooling
tower, maximum water velocity = 8-feet per second, maximum water
pressure drop 4-feet per 100 If.

3. Design for 950F entering water and 150FAt.

4. Size cooling towers based on 0.4% WB and mean coincident dry bulb
temperature from ASHRAE Weather Data Table.

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

6. Select cooling towers for the maximum noise level in accordance with CTI

Standard ATC-128 during full speed operation.
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PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A

Manufacturer: Subject to compliance with requirements, provide field erected
cooling towers of one of the following:

1. Tower Engineering Inc., Fort Worth, Texas.
2. Ceramic Cooling Tower Corp., Div. of BDT Technologies.
3. Marley.

2.02 FIELD ERECTED COOLING TOWERS

A

B.
C.

Unless otherwise indicated, stainless steel type 304 shall be used for rods, plates,
and piping.

Lintels: Heavy duty cast iron lintels conforming to ASTM A48.

Tile Fill: Hard-burned clay tile, arranged in pattern without mortar and sufficient
height to meet performance capacity indicated plus 25 percent.

Mist Eliminators: 3-pass cellular type constructed of UV protected PVC type.
Allowable drift shall not exceed 0.0015-percent of the water flow.

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.

Fan Assembly: Fan shall be of multi-blade design with fiberglass reinforced
epoxy or resin blade system.

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.

. 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.

Tower Access: Provide fiberglass access doors, walkways, and ladders for all
servicing and maintenance requirements.
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’ 2.03

J. Miscellaneous:

1.
2.

Fan Vibration Switch with remote reset located outside the fan stacks.

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

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 200920 "Direct Digital Control
System."

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.

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.
Fasteners, Rods, Anchor Bolts, Anchors and Sleeves: Unless otherwise
indicated, provide Type 304 or Type 316 stainless steel.

FACTORY MANUFACTURED COOLING TOWERS

A. ACCEPTABLE MANUFACTURERS

a.
b.

Baltimore Air Coil
Delta.

B. Marley.Type
(1) Factory fabricated Tower(s) for outdoor use may be closed or factory-

assembled, sectional, vertical discharge, blow through design, with fan
assemblies built into pan and casing.

(2) Cold Water Basin: Sloped with depressed section with drain/clean-out

connection. Type 316 welded stainless steel panels and structural members.
Basins with bolted seams are not acceptable.

(3) Casing panels, framework, and fasteners will be constructed of Type 316

stainless steel. Type 301 or 304 stainless steel is not an acceptable alternative.

(4) Air Inlet Louvers: Fiberglass Reinforced Polyester (FRP): Air Inlet louvers

shall be separate from the fill and removable to provide easy access for
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inspection of the air/water interface at the louver face. Louvers shall prevent
water splash out during fan cycling and be constructed of maintenance free,
corrosion and UV resistant FRP.

(5) Fans: Multi blade, axial type, with belt drive, bearings with ABMA STD 9 or
ABMA STD 11 L-10 life at 80,000 hours, with extended grease fittings.

(6) Motors and Drives: Single speed (1800 rpm) mounted on adjustable steel
base. Alternate EC Motor with variable speed capability if part of reduced
load control system.

(7) Fan Drive System: Belt Drive: Designed for minimum 150 percent motor
nameplate power. Alternate Direct drive.

(8) Mechanical Equipment Removal Davit: The unit will be equipped with a
mechanical equipment removal davit. The motor will lower from the
mechanical equipment supports down to grade. Davit will attach to the unit
without the need for tools. If tools are required for davit installation or
removal, provide (1) davit for each motor provided.

(9) Gravity-fed Distribution: Removable covers for service while unit is in
operation, weir dams and metering nozzles for at least 50 percent turndown
capability.

(10)Fill: Polyvinyl chloride plastic with flame spread index of 25 or less, when tested in
accordance with ASTM E84.Fungal Resistance: No growth when tested according to
ASTM G21.

(11)Drift Eliminators: Three pass PVC, drift loss limited to 0.005 percent of total water
circulated.

(12)Basin Water Level Control: PVC, balanced piston type make-up valve with plastic
float.

C. PERFORMANCE REQUIREMENTS
a. Capacity:
Water Flow: [ 1 gpm ([ ] L/sec).
Entering Water Temperature: | | degrees F ([ | degrees C).
Leaving Water Temperature: | | degrees F (| | degrees C).
Entering Air WB Temperature: | | degrees F ( degrees C).
Ambient Air DB Temperature/Switchpoint: | | degrees F ( degrees C).
External Static Pressure: | | inch wg (] | Pa).
b. Electrical Characteristics:

[ Thp(L_1kw).
[ | volts, single phase, 60 Hz.
c. Disconnect Switch: Factory mount disconnect switch in control panel

END OF SECTION
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