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SECTION 23 60 00 – Central Cooling Equipment 

PART 1 – GENERAL

1.1
DESCRIPTION

A.
The requirements of this section apply to the air conditioning refrigeration systems.

B.
Equipment capacity and size shall be as indicated on the Drawings.

C.
Related Work:  The requirements of Section 23 05 00, Common HVAC Materials and Methods, also apply to this section.
1.2
QUALITY ASSURANCE

A.
Air Conditioning, Heating, and Refrigeration Equipment Rating:  Rated in accordance with AHRI certified rating procedures and bear the AHRI label.

B.
Installation Contractor:  Manufacturer's authorized installation and start-up agency normally engaged and experienced in air conditioning/refrigeration work.

1.3
SUBMITTALS

A.
Submit catalog data, construction details and performance characteristics for each type and size of refrigeration equipment.

B.
Submit operating and maintenance data.

PART 2 – PRODUCTS

DELETE 2.6
CHILLED WATER SPECIALTIES


Provide chilled water specialties as specified in Section 15550 for heating water specialties.

A.
Expansion Tank:  ASME Code construction for 125 psi working pressure with "Airtrol", "Drain-O-Tank" and 200 pound, 2-rod gauge glass with bronze fittings.  Bell & Gossett, Armstrong,  Dunham-Bush, Taco, Thrush, Wheatley or approved substitute.  Install gate valve at tank entrance.

B.
Pressurized Precharged Expansion Tank:  Precharged diaphragm type hydro​pneumatic tank with all necessary air elimination fittings.  Install with ball valve on piping connection. Amtrol, Taco, B&G, Armstrong, Wheatley or approved substitute.

C.
Air Vents:  Install at all system high points whether shown or not; fabricate of 2" diameter or larger pipe at least 12" long.  At the high point of each main install an Armstrong no. 1AV autovent, or equivalent Taco, B & G, Armstrong, Dunham-Bush approved substitute.

D.
In-Line Circulators:  Pipe mounted, in-line arrangement with mechanical seals with ceramic seal seats, suitable for continuous operation at 225 degrees F at head and capacity stated on Drawings.  Cast iron impeller casing, oil lubricated bronze journal and thrust bearings or regreasable ball bearings (manufacturer's standard), 1750 RPM standard frame motor.  Impeller size not to exceed 90% of largest diameter impeller which will fit pump casing.  Minimum horsepower as indicated on Drawings and not less than will be required at any point of the impeller curve.  Provide pressure gauge tappings on suction and discharge flanges.  Bell & Gossett, Paco, Taco, Armstrong, Grundfos or approved substitute.  

E.
Small In-Line Circulators:  Pipe mounted, in-line arrangement suitable for hot or cold water service at head and capacity stated on Drawings.  Cast iron casing, pumped, fluid lubricated and cooled aluminum oxide upper and lower radial bearings and metal impregnated carbon thrust bearing, stainless steel shaft and impeller and liquid filled.  Impeller size not to exceed 90% of largest diameter impeller which will fit pump casing. Minimum horsepower as indicated on Drawings and not less than will be required at any point of the impeller curve.  Minimum horsepower as indicated on Drawings and not less than will be required at any point of the impeller curve.   Provide pressure gauge tappings on suction and discharge flanges.  Mount in a manner to allow disassembly of pump and motor without disturbing piping.  Grundfos Series 6000 or approved substitute.

F.
Large Vertical Motor In-Line Circulating Pumps:  Same construction as small in-line circulators except vertical top mounted NEMA C direct coupled motor with pumped fluid lubricated, tungsten carbide mechanical shaft seals. Minimum horsepower as indicated on Drawings and not less than will be required at any point of the impeller curve.  Provide pressure gauge tappings on suction and discharge flanges.  Bell & Gossett, Paco, Taco, Armstrong, Federal, Aurora or approved substitute.  Grundfos "LM/LP" at contractor's option.

G.
Pumps:  Vertical split case, base mounted, flexible coupling, mechanical seals, suitable for hot or cold water service at head and capacity stated on Drawings.  Cast iron casing, bronze fitted, roller bearing, 1750 RPM standard frame motor.  Impeller size not to exceed 90% of largest diameter impeller which will fit pump casing.  Minimum horsepower as indicated on Drawings and not less than will be required at any point of the impeller curve.  Provide pressure gauge tappings on suction and discharge flanges.  Bell & Gossett, Paco, Taco, Armstrong, Federal, Aurora or approved substitute.  Provide coupling and shaft guard to meet requirements of State Safety Code.

H.
Triple Duty Valve:  Combination spring loaded vertical check, calibrated balancing and shut off valve with balance point memory in angle or straight pattern as required or as shown on the Drawings.  B&G, Taco, Armstrong, Thrush, Wheatley or approved substitute.

I.
Air Separators:  Bell & Gossett, Thrush, Taco, Armstrong, Dunham-Bush, Wheatley or approved substitute with internal strainer.

J.
Thermometers:  

1.
Mercury-in-glass, adjustable stem, separable sockets, plus 40 to 240 degrees F range (unless indicated otherwise) thermometers.  Weiss numbers are listed, equivalent Marshalltown, Palmer, Taylor, Trerice, Wekler or approved substitute.

2.
Wide case 9" in equipment rooms and all major equipment items.  Weiss "9VS" series.

3.
Narrow case 7" in all other locations.  Weiss "7VS" series.

K.
Pressure Gauges:  Install on discharge of all pumps and where shown on Drawings 4-1/2" dial, 0-100 psig graduation pressure gauges with Ashcroft No. 1106 pulsation dampers and stop cocks.  Weiss UGE-1 or equivalent Marshalltown, Ashcroft, Marsh, Trerice, Wekler.

L.
Compound Gauges:  Install on suction side of all pumps and where shown on Drawings, 4-1/2" dial, 0-30" mercury and 0-100 psig pressure graduation compound gauges with Ashcroft No. 1106 pulsation dampers and stop cocks.  Weiss UGE-1 or equivalent Marshalltown, Ashcroft, Marsh, Trerice, Wekler.

M.
Pressure-Temperature Test Plugs:  

1.
1/4" or 1/2" NPT fitting of solid brass capable of receiving either an 1/8" OD pressure or temperature probe and rated for zero leakage from vacuum to 1000 psig.  Neoprene valve core for temperatures to 200 degrees F, Nordel to 350 degrees F.  Provide each test plug with a pressure gauge adapter with 1/16" or 1/8" OD pressure probe.  

2.
Furnish a test kit containing one 2-1/2" dial pressure test gauge of suitable range, one gauge adapter with 1/16" or 1/8" OD probe and two 5" stem pocket test thermometers - one 0 to 220 degrees F and one 50 to 550 degrees F.  Turn the kit over to the [ Architect ].  The system balancing firm may use this kit to complete the balancing.  

3.
Sisco "P/T Plugs," Peterson "Pete's Plug," or approved substitute.

N.
Suction Diffusers:  Where indicated on Drawings provide a suction diffuser with inlet vanes, combination diffuser-strainer orifice cylinder and temporary start-up strainer on the inlet of base mounted pumps.  Bell & Gossett, Taco, Armstrong, Thrush, Wheatley or approved substitute.

O.
Heat Pump [ Fan Coil ] Unit Hose Connection:  Provide rubber hose connection assembly which includes 24" long flexible hoses with swivel end connections, ball valves, strainer on one and automatic flow control valve on the other.  Select assembly for flow rates required by each individual unit.  Include condensate drain kit with vinyl hose P-trap and hose assembly strainer blow down connection.  Griswold "Hose kit #2" or approved substitute.

P.
Flow Indicators:  Install, where shown on plans, flow indicating orifice or venturi fittings complete with quick disconnect meter valves, size and series identification tags.  Install as recommended by manufacturer.  Barco, Taco, Venturi Meter Co, Bell & Gossett, Thrush, Armstrong or approved substitute.

Q.
Circuit Setter and Balancing Valves:  Balancing fitting with differential pressure taps, brass or bronze body and trim.  B&G "Circuit Setter" or equivalent Taco, Armstrong, Flowset, Thrush, Wheatley or approved substitute.  At contractor's option, balancing valves 3" and larger may be butterfly style, Jenkins No. 222 EL [ as specified in Section 15100. ]

R.
Flow Control:  Install where shown on plans, flow metering fittings complete with quick disconnect, flow meter valves, with safety shut-off valves and with size and series identification tags.  Install as recommended by manufacturer, Aquaduct, Griswold or approved substitute.

2.1
manufacturers
A.
Manufacturers: Subject to compliance with requirements, provide cooling towers manufactured by one of the following:

1.
EVAPCO Model AT 14-3G12

2.
Approved Substitute

2.2
IBC COMPLIANCE

A.
The unit structure shall be designed, analyzed, and constructed in accordance with the latest edition of International Building Code (IBC) for: IP = 1.0, SDS = 1.34; z/h = 0, P = 119 psf.

2.3
COMPONENTS

A.
Description: Factory assembled and tested, induced draft counter flow cooling tower complete with fan, fill, louvers, accessories and rigging supports

B.
Materials of Construction

1.
All cold water basin components including vertical supports, air inlet louver frames and panels up to rigging seam shall be constructed of Type 304 Stainless Steel. All factory cold water basin seams shall be welded for water tight construction. "Series 300" stainless steel shall not be acceptable as equivalent to Type 304 Stainless Steel.

2.
Upper Casing, channels and angle supports shall be constructed of heavy gauge mill hot-dip galvanized steel. Fan cowl and guard shall be constructed of galvanized steel. All galvanized steel shall be coated with a minimum of 2.35 ounces of zinc per square foot of area (G-235 Hot-Dip Galvanized Steel designation). During fabrication, all galvanized steel panel edges shall be coated with a 95% pure zinc-rich compound.

C.
Fan(s):

1.
Fan(s) shall be high efficiency axial propeller type, using a high strength die cast aluminum hub and fiberglass reinforced polypropylene (PPG) wide chord blades. Each fan shall be statically balanced and installed in a closely fitted cowl with venturi air inlet for maximum fan efficiency.

D.
Drift Eliminators:
1.
Drift eliminators shall be constructed entirely of Polyvinyl Chloride (PVC) in easily handled sections. Design shall incorporate three changes in air direction and limit the water carryover to a maximum of 0.001% of the recirculating water rate.

E.
Water Distribution System:
1.
Spray nozzles shall be precision molded ABS, large orifice nozzles utilizing fluidic technology for superior water distribution over the fill media. Nozzles shall be designed to minimize water distribution system maintenance. Spray header and branches shall be Schedule 40 Polyvinyl Chloride (PVC) for corrosion resistance with a steel connection to attach external piping.

F.
Heat Transfer Media:
1.
Fill media shall be constructed of Polyvinyl Chloride (PVC) of cross-fluted design and suitable for inlet water temperatures up to 130° F. The bonded block fill shall be bottom supported and suitable as an internal working platform. Fill shall be self-extinguishing, have a flame spread of 5 under A.S.T.M. designation E-84-81a, and shall be resistant to rot, decay and biological attack.

G.
Air Inlet Louvers:
1.
The air inlet louver screens shall be constructed from UV inhibited polyvinyl chloride (PVC) and incorporate a framed interlocking design that allows for easy removal of louver screens for access to the entire basin area for maintenance. The louver screens shall have a minimum of two changes in air direction and shall be of a non-planar design to prevent splash-out and block direct sunlight & debris from entering the basin.

H.
Make up Float Valve Assembly:
1.
Make up float assembly shall be a mechanical brass valve with an adjustable plastic float.

I.
Pan Strainer:
1.
Pan Strainer(s) shall be all Type 304 Stainless Steel construction with large area removable perforated screens.

2.4
MOTORS AND DRIVES

A.
General requirements for motors are specified in Division 23 Section “Motors”.
B.
Fan Motor:
1.
Fan motor(s) shall be totally enclosed, ball bearing type electric motor(s) suitable for moist air service. Motor(s) are Premium Efficient, Class F insulated, 1.15 service factor design. Inverter rated per NEMA MG1 Part 31.4.4.2 and suitable for variable torque applications and constant torque speed range with properly sized and adjusted variable frequency drives.

2.
Fan motor(s) shall include strip-type space heaters with separate leads brought to the motor conduit box.

C.
Fan Drive:
1.
The fan drive shall be multigroove, solid back V-belt type with QD tapered bushings designed for 150% of the motor nameplate power. The belt material shall be neoprene reinforced with polyester cord and specifically designed for evaporative equipment service. Fan sheave shall be aluminum alloy construction. Belt adjustment shall be accomplished from the exterior of the unit.

D.
Fan Shaft:
1.
Fan shaft shall be solid, ground and polished steel. Exposed surface shall be coated with rust preventative.

E.
Fan Shaft Bearings:
1.
Fan Shaft Bearings shall be heavy-duty, self-aligning ball type bearings with extended lubrication lines to grease fittings located on access door frame. Bearings shall be designed for a minimum L-10 life of 100,000 hours.

F.
Vibration Switch:
1.
Unit shall be provided with a Vibration Cutout Switch, operating on 120 VAC feed, to protect the fan and drive assembly from damage in the event of excess vibration. Vibration switch shall be DPDT.

2.5
MAINTENANCE ACCESS

A.
Fan Section:
1.
Circular access door shall be located in the fan section for fan drive and water distribution system access. Swing away motor cover shall be hinged for motor access.

B.
Basin Section:
1.
Framed removable louver panels shall be on two (2) sides of the unit for pan and sump access.

C.
Ladder:
1.
An aluminum straight ladder shall be provided for access to the motor access door.

2.6
ACCESSORIES

A.
Basin Heater Package:
1.
Cold water basin shall be fitted with copper element, electric immersion heater(s) with a separate thermostat and low water protection device. Heaters shall be selected to maintain +40° F pan water at 0° F ambient temperature.

2.
Electric immersion heater package shall include a factory-supplied NEMA 4x enclosure containing a magnetic contactor with 120 VAC control circuit, transformer, and main power disconnect. Control package wired by others.

B.
Sump Sweeper Piping:
1.
Cold water basin shall be fitted with schedule 80 PVC sump sweeper piping complete with high-flow eductor nozzles to facilitate basin cleaning. The system shall contain one inlet connection and one outlet connection per basin. 
PART 3 – EXECUTION 

3.1
INSTALLATION

A.
Install and arrange equipment as shown on the Drawings and as recommended by the equipment manufacturer.

B.
Refrigerant Piping System: Refer to Section 23 23 00.

3.2
AIR CONDITIONING REFRIGERATION SUBCONTRACTOR

A.
Submit 5 copies of piping diagram for approval.  Install all refrigerant piping, major components and all minor components, such as dehydrator, service valves, etc., and arrange piping for hot gas bypass for low load operation.  Test system, evacuate, charge, start-up and adjust.  Refer to applicable sections of these Specifications for test, evacuation, etc.

3.3
EXTERIOR EQUIPMENT

A.
Support and anchor all exterior mechanical equipment on level curbs or concrete pads minimum 4" above grade unless indicated otherwise on the Drawings.

B.
Make all wall penetrations of piping, electrical and duct work weather and air tight.  Provide permanent supports and curbs for all piping and electrical conduit routed exposed with pipe guides anchored to the curbs.  Submit shop drawings on other arrangements for approval.

3.4
EQUIPMENT START-UP

A.
Furnish services of a trained manufacturer's representative to perform final inspection of the machine and its piping, supervision of prestart-up testing, dehydrating, evacuating, charging, start-up and instruction of Owner's operating staff.

END OF SECTION
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