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SECTION 15714

FORCED DRAFT COOLING TOWERS

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Cooling tower.

B. Controls.

C. Ladder and handrails.

D. Water filter.

1.02 SUBMITTALS

A. Submit the following to Architect:

1. Shop drawings and product data in accordance with Division 1 and Section 15010.

2. Manufacturer's installation instructions.

3. Substitutions:  Items of same function and performance shall be in conformance with Section 01630.

B. Submittal shall include:

1. Cooling tower including:

a. Basin.

b. Foundation and framing.

c. Fan motor.

d. Noise guarantee.

e. Method of performance testor CTI Certification.

2. Suggested structural steel support including dimensions, sizes, and locations for mounting bolt holes:

a. Weight distribution drawings showing point loadings.

3. Condenser water make-up orifice sizing data.

4. Condenser water make-up storage tank.

5. Convertor for winterizing system.

6. Make-up level control and wiring diagrams.

7. Make-up water back pressure regulator.

8. Motorized valve operator and wiring diagrams.

9. Water level controls and wiring diagrams.

10. Filter installation drawing and diagrams.

1.03 OPERATION AND MAINTENANCE DATA

A. Include start-up instructions, operating instructions, maintenance and repair data, parts lists, controls, and accessories.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Factory assemble entire unit.  For shipping, disassemble into as large as practical sub-assemblies so that minimum amount of field work is required for re-assembly.

1.05 EXTRA MATERIALS

A. Provide one set of matched fan belts, three spray nozzles for each cell, one spare gasket for each access door, one valve seat for each make-up or control valve.

2.00 PRODUCTS

2.01 MANUFACTURERS

A. Cooling Tower(s)/Industrial Cooler(s):

1. Baltimore Air Coil Co. Inc.

2. Evapco West, Inc..

B. Filters:

1. Baltimore Aircoil Co., Inc.

2. Fluid Processing Systems.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 GENERAL

A. Type:

1. Counterflow.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

2. Closed circuit industrial type.

OR

3. Open type.

4. Centrifugal forced draft.

OR

5. Vaneaxial forced draft.

B. Construct in accordance with:

1. Authorities having jurisdiction.

C. Supports:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

1. Concrete pad:

a. Concrete under DIVISION 3.

b. See Section 15050:  GENERAL PROVISIONS, MECHANICAL.

OPTION 2

2. Structural steel:

a. Steel under DIVISION 5.

b. See Section 15050:  GENERAL PROVISIONS, MECHANICAL.

3. Vibration Eliminators:

a. See Section 15210:  VIBRATION ISOLATION AND SEISMIC CONTROL.

NOTE:
FOR TOWERS WHERE NOISE IS NOT CRITICAL OR WHERE OWNER IS WILLING TO ASSUME RISK, USE OF ONE OF THE FOLLOWING OPTIONS.  REVIEW WITH ACOUSTICAL ENGINEER AND MANUFACTURER'S REPRESENTATIVES.

OPTION 1

D. Noise guarantee:

1. Airborne noise emitted by cooling tower (industrial cooler) not to exceed ----- dba at a distance of ---- feet from any cooling tower surface.

2. When requested of and approved by Architect in writing, manufacturer may obtain satisfactory noise levels by oversizing equipment or providing sound attenuation, provides space requirements are met.

3. Provide sound attenuators and plume control when required.

OPTION 2

E. Noise guarantee:

NOTE:
WHERE NOISE EMISSION IS CRITICAL COPY S&H, NY SECTION H39, PAGES 4 AND 5, PARAGRAPH 10.  INDICATE CRITICAL POINT WHERE READINGS ARE TO BE TAKEN.  SELECT APPLICABLE NC CURVE AND ADD TO VALUES FOR VARIOUS FREQUENCY BANDS (PAGE 203, 1961 ASHRAE GUIDE) AN ALLOWANCE FOR SOUND TRANSMISSION LOSS THROUGH WINDOWS (TABLE 22 ON PAGE 219,1961 ASHRAE GUIDE.)  NOTE THAT NOISE EMISSION CAN BE REDUCED BY APPROXIMATELY 13 DB BY HALF SPEED OPERATION OF FAN.  SPECIFY HALF SPEED OPERATION AT NIGHT WHERE APPLICABLE AND AVOID FAN CYCLING IF POSSIBLE

F. Performance test:

1. Factory test by manufacturer in accordance with:

a. Cooling tower performance shall be certified by the cooling tower institute in accordance with CTI Certification Standard SDT 201 or, lacking such certifications, a field acceptance test shall be conducted within the warranty period in accordance with CTI Acceptance Test Code ATC-105 by the Cooling Tower Institute or other qualified, independent agency such as a certified agency of the Associated Air Balance Council (AABC).

2. Closed circuit towers shall have manufacturers factory test certification.

G. Protection of steel components:

OPTION 1

1. Hot dipped galvanized.

OPTION 2

2. Hot dipped galvanized with fuse bonded thermal setting polymer applied by electrostatic spray.  Similar to Ballima Air Coil "Baltibond".

3. Coating:

a. Fuse-bonded thermosetting polymer.

b. Application by electrostatic spray.

H. Motors:

1. In accordance with Division 15:  MOTOR AND MOTOR CONTROLLERS.

2. Capacity:  minimum of indicated horsepower and to operate driven devices under all conditions without overload.

3. Squirrel-cage induction type, 1750 rpm, NEMA Design Type "B", insulation class H, continuous duty.

NOTE:
STANDARD APPLICATION SPECIFIED.  CHECK APPLICATION FOR THIS PROJECT.  IF NECESSARY SPECIFY TOTALLY ENCLOSED FAN COOLED.

4. Enclosure:  open drip-proofed.

5. NEMA KVA locked rotor CODE LETTER:  "G" or better.

6. Service factor for drip-proof enclosure 1.15.

7. Bearings, except as noted:

a. Ball or roller type.

b. For horizontal application.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS.

OPTION 1

c. Grease lubricated.

1) With pressure type lubricating fittings similar to Alemite.

2) With Keystone pressure relief fittings.

3) Extend to accessible locations.

OPTION 2

d. Sealed, permanently lubricated.

8. Adjustable to take up belt tension.

9. Coordinate with Electrical Contractor when 2 speed motors ar used.

I. Drives:

1. Multiple V-belt.

2. Select at 150 percent motor nameplate rating.

3. With removable guard.

a. See Division 15, 15010:  GENERAL PROVISIONS, MECHANICAL.

J. Drains:

1. Valved drain from cooling tower (industrial cooler) basin sump to nearest floor (or roof) drain.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

2. Overflow piping to spill over nearest floor (or roof) drain.

NOTE:
USE WHEN APPLICABLE.

3. Drain from each cooling tower inlet and distribution bypass connections to spill over nearest floor (or roof) drain.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

a.  Solenoid valve:

1) 120 volt, 60 hertz.

2) Interlocked with respective motorized valve.

a) Close when motorized inlet valve starts to open.

b) Opens when motorized inlet valve reaches closed position.

K. Provide connections for all piping including, but not limited to, filter, equalizing line, heating and fill systems.

L. Access:

1. All moving parts accessible for cleaning, lubrication and adjustment.  Provide ladder and handrails in conformance with Division 1 and all applicable codes.

2. Access doors to interior:

a. Leakproof.

b. Mansize.

M. Winterization by cooling tower manufacturer as herein specified.

NOTES:

1.
TWO DIFFERENT TYPES OF FORCED DRAFT COOLING TOWERS ARE SPECIFIED BELOW.  FOR NORMAL JOBS PARAGRAPH 2.03 WOULD BE USED.  CHECK WITH HVAC CHIEF ENGINEER AND/OR GES WHEN THE OTHERS MIGHT BE USED.

2.
BOTH OPEN CIRCUIT TOWER AND CLOSED CIRCUIT INDUSTRIAL COOLER ARE REFERRED TO AS OPTIONS.  WHEN A COOLING TOWER IS SPECIFIED DELETE ALL REFERENCE TO "INDUSTRIAL COOLER," INCLUDING THE TITLE, AND ALL CROSS REFERENCES IN OTHER SECTIONS.  THE CONVERSE IS TRUE WHEN AN INDUSTRIAL COOLER IS SPECIFIED.

2.03 CENTRIFUGAL FORCED DRAFT COOLING TOWER (INDUSTRIAL COOLER) - SCHEDULE B.1 (B.2)

A. Casing:

1. Galvanized steel:  G-210 or No. 10 USSG.

2. Bolted to galvanized structural steel channels.

B. Wetted deck:

1. Wave-form polyvinyl chloride sheets.

2. Minimum thickness:  20 mils.

3. Flame spread rating:  5 pr ASTM Standard E84-77a.

C. Eliminators:

1. Galvanized steel:  No. 26 USSG.

2. Minimum 3 bend, 45 deg discharge.

3. On galvanized steel supporting frames.

D. Distribution system:

1. Galvanized steel pressurized header and branches.

2. Nozzles:  plastic replaceable type.

E. Cold water basin:

1. Galvanized steel:  No. 10 USSG.

2. Built-in anticavitation sump:

a. Suction screen:  full width, stainless steel.

3. Make-up water level control:  as herein specified.

4. Bleed piping with manual valve to control bleedoff rate.

F. Fans:

1. Double-inlet, double-width, forward curved centrifugal.

2. Casings and impellers:  galvanized steel.

3. Inlet guards:  3/4 in. mesh, galvanized steel screen.

4. Shafts:  tubular hollow steel.

5. Bearings:  moisture sealed, grease packed, self-aligning ball type with eccentric locking collars:

a. With accessible greasing.

NOTE:
IF TWO SPEEDS ARE REQUIRED, COORDINATED DUAL MOTORS OR TWO-SPEED MOTOR WITH STARTERS

6. Motor and drive as herein specified.

NOTE:
ONLY THE LARGER COOLING TOWERS DELIVERED TO SITE IN MODULES TO BE ASSEMBLED TOGETHER BY MECHANICAL CONTRACTOR.  CHECK WITH MANUFACTURER.

G. Large towers may be delivered to field in separate modules.

OPTION 1   COOLING TOWER

H. Similar to Baltimore Air Coil VI Series.

OPTION 2   INDUSTRIAL COOLER

I. Coil Section.

1. All prime surface steel:

a. Hot-dip galvanized after fabrication.

2. Tested at 350 psig air pressure under water.

3. Designed for low pressure drop.

4. Sloping tubes.

J. Water recirculating pump:

1. Close-coupled centrifugal pump.

a. Bronze fitted.

b. Mechanical seal.

c. Totally enclosed, fan cooled motor.

2. Mounted on pan.

3. Piped to suction strainer and distribution piping.

4. Installed vertically to drain when pan is drained.

5. See SECTION 15140:  PUMPS for quality of construction.

K. Similar to Baltimore Air Coil VXI Series:

2.04 VANE AXIAL FORCED DRAFT (RANGE OF NOMINAL CAPACITIES.  100 TO 2300 TONS).

2.05 VANE-AXIAL FORCED DRAFT COOLING TOWER (INDUSTRIAL COOLER) - SCHEDULE TYPE C.1 (C.2)

A. Casing:

1. Galvanized steel:  No. 10 USSG of G-10.

2. Bolted to galvanized structural steel channels.

B. Wetted deck:

1. Wave-form polyvinyl chloride sheets.

2. Minimum thickness:  20 mils.

3. Frame spread rating:   5 per ASTM Standard E84-77a.

C. Eliminators:

1. Galvanized steel:  No. 26 USSG.

2. Minimum 3 bend, 45 deg discharge.

3. Supported on galvanized steel frames.

D. Distribution systems:

1. Header:  galvanized steel.

2. Branches:  galvanized steel.

3. Nozzles:  plastic replaceable type.

E. Cold water basin:

1. Galvanized steel:  No. 10 USSG or G-210.

2. Built-in anticavitation sump with full width stainless steel suction screen.

3. Make-up water level control:  as herein specified.

4. Bleed piping with manual valve to control bleedoff ate.

F. Fans:

1. Fixed pitch, vaneaxial type.

2. Blades:  aluminum.

3. Collar:  galvanized steel.

4. Inlet guards:  3/4 in. mesh galvanized steel screen.

5. Shafts:  solid steel.

6. Bearings:  moisture sealed, grease packed,selfaligning ball type with eccentric locking collars.

7. Motor and drive as herein specified.

G. Large towers may be delivered to field in separate modules.

OPTION 1 - COOLING TOWER

H. Similar to Baltimore Air Coil V2 Series.

OPTION 2 - INDUSTRIAL COOLER

I. Coil Section.

1. All prime surface steel:

a. Hot-dip galvanized after fabrication.

2. Tested at 350 psig air pressure under water.

3. Designed for low pressure drop.

4. Sloping tubes.

J. Water recirculating pump:

1. Close-coupled centrifugal pump:

a. Bronze fitted.

b. Mechanical seal.

2. Mounted on pan.

3. Piped to suction strainer and distribution piping.

4. See Division 15:  PUMPS for quality of construction.

K. Similar to Baltimore Air Coil VF2 Series.

2.06 WINTERIZATION SYSTEM

A. General:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS.  BE SURE TO PROPERLY EDIT THE FOLLOWING PAGES IN ACCORDANCE WITH TYPE OF HEATING SPECIFIED.

1. Type:

a. Electric.

b. Steam.

c. Hot water.

2. Operative when basin contains water.

3. Distribution bypass piping to discharge into tower basin.

4. To prevent freeze-up in any part of basin or connecting piping.

5. Provide necessary piping, insulation and controls.

6. Thermal capacity:

a. Basin temperature 40 degrees F.

b. Ambient air dry bulb temperature:  0 degrees F.

NOTE:
FOR ELECTRIC SYSTEM.  COORDINATE WITH THE ELECTRICAL DEPARTMENT.

B. Immersion heaters:

1. Resistance wire embedded in refractory.

a. Encased in stainless steel sheath.

2. Elements:

a. Replaceable.

b. Electrical characteristics and capacity as scheduled on Drawings.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

3. Controls:

a. Thermostats:

1) 120 volt. 

2) Single pole adjustable type.

3) Stainless steel well.

b. Low water cutoff:

1) Probe type.

2) Stainless steel sheath.

3) Liquidproof outlet box.

c. Operation:  see Section 15900:  CONTROLS AND INSTRUMENTATION.

NOTE:
FOR STEAM SYSTEM SPECIFY COIL MATERIAL.

C. Steam coils in basin:

1. Pipe:  -----.

2. Inlet steam pressure:  ----- .

NOTE:
CHECK WITH COOLING TOWER MANUFACTURER FOR LOCAL AREA CONDITIONS AND FILL IN TEMPERATURE

3. Controls:

a. Thermostats:

1) 120 volt.

2) Single pole adjustable type.

3) Stainless steel well.

b. Low water cutoff:

1) Probe type.

2) Stainless steel sheath.

3) Liquidproof outlet box.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

c. Steam control valve: 

1) Electric or pneumatic.

2) See Division 15:  CONTROLS AND INSTRUMENTATION.

NOTE:
FOR HOT WATER BYPASS CIRCULATION SYSTEM.  USE ONLY IF APPLICABLE TO PROJECT.

D. Hot water system:

1. Circulating pump:

a. Vertically split case type.

b. In-line circulator:  specified in Division 15:  PUMPS.

NOTE:
USE IF CONVERTER IS SPECIFIED ELSEWHERE.

2. Convertor as specified in Section 15730:  HEAT EXCHANGERS.

NOTE:
USE IF CONVERTER IS NOT SPECIFIED ELSEWHERE.

3. Convertor:

a. Shell and tube.

b. Shells:  welded steel construction.

1) Flanged.

2) Dished head at end.

c. Tubes:  3/4 in. OD, copper.

d. Relief valves:  ASME

e. ASME stamped.

f. Design working pressure:  150 psi, tubes and shell.

g. Fouling factor:  0.0005.

h. Water in tubes.

i. Supports:  welded pipe stand or structural base, as approved.

j. Similar to Patterson-Kelley.

NOTE:
WHEN CONNECTING PIPING REQUIRES HEAT TRACING.  COORDINATE WITH ELECTRICAL DEPARTMENT.

E. Following piping heat traced by electric resistance cable:

1. See Division 15:  PIPE AND PIPE FITTINGS for heat trace cable.

2. (Specify piping to have trace cable.)

NOTE:
REVIEW WITH DEPARTMENT CHIEF ENGINEER (OR GES).

2.07 CONDENSER WATER MAKE-UP STORAGE SYSTEM

A. Storage tank:

1. Type:  copper bearing steel, welded construction dished heads.

2. Size, capacity and arrangement, as indicated on drawings.

3. Provide tank with:

a. Saddles and structural steel or saddles and concrete floor supports.

b. Tappings, connections and piping.

c. Manhole 12 in. x 18 in.

1) With gasketed cover.

d. Protected gauge glass for full height of tank, with shutoff valves and drain cock.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

B. Level Control:

1. Pump start and stop level controller.

a. Start either or both condenser water make-up pumps when level in tank rises above high water level.

2. Displacement level controller:

a. Suitable for 120 volt, 60 hertz.

3. In accordance with ASME Code for Unfired Pressure Vessels.

4. Similar to Magnetrol Model A-103.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

C. Condenser water system make-up pumps:  specified in Section 15140:  PUMPS.

NOTE:
IF MAKE-UP PUMP HEAD IS HIGH, A TWO STAGE PUMP MAY BE REQUIRED

2.08 WATER LEVEL CONTROLS

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:  FOR TOWERS USED ABOVE FREEZING TEMPERATURES AND INDOOR TOWERS

OPTION 1  FLOAT

A. Float controlled valves:

1. 1 per basin.

2. Heavy duty type.

3. Cast bronze.

4. Seamless copper or plastic ball.

OPTION 2  FLOAT

B. Float Switch:

1. One or more as required to control water level per level schedule.

2. Side or top mounted.

3. Basin type or external.

4. Float or displacement type.

5. Type and configuration to suit tower.

6. Similar to Magnetrol.

NOTE:
FOR TOWER OPERATION EXTENDING BELOW FREEZING TEMPERATURE ALSO COORDINATE WITH ELECTRICAL DEPARTMENT.

OPTION 3  FLOAT

C. Electrode system:

1. 1 per basin.

2. With electrode actuating unit for:

a. Make-up water.

b. High and low water alarms.

3. Ice-free type electrode unit with:

a. 350 watt immersion heater.

b. Built-in and prewired thermostat.

4. 4 electrodes:

a. Stainless steel.

b. Polyvinyl chloride insulated.

5. Top mounted at level portion of tower basin.

6. Suitable electric control relays for make-up water control.

7. Galvanized steel vented pipe cover around electrodes to prevent water waves or surges from affecting electrodes.

8. Similar to B/W Controller Corp. Type E-IF.

D. Level Control Schedule:

NOTE:
INSERT HEIGHT OF WATER LEVEL IN BASIN.  INCLUDE AS APPLICABLE FOR THIS JOB OR INDICATE ON DRAWINGS.

1. Unit to open make-up water solenoid valve when basin water drops below ----- of water in basin.

2. Unit to close make-up water solenoid valve when basin water rises above ----- of water in basin.

3. Unit to start make-up water pump and open make-up water solenoid valve when basin water drops below ----- of water in basin.

4. Unit to stop make-up water pump and close make-up water solenoid valve when basin water rises above ----- of water in basin.

E. Unit to actuate high and low water alarms when water in basin rises or falls below operating levels.

F. Electrical:

1. Make-up control circuits suitable for 120 volt.

2. Electrode and heater circuits:  120 volt.

3. Provide suitable transformers, if required.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  A SAND FILTER IS NOT NORMALLY REQUIRED.  IT SHOULD BE SPECIFIED ONLY IF VERY CLEAN WATER IS REQUIRED.  USE IN CONDENSER WATER CIRCUITS ONLY.  WHEN EJECTOR TYPE COOLING TOWERS ARE SELECTED A SAND FILTER MUST BE USED.  CHECK SELECTION WITH MANUFACTURER.

2.09 WATER FILTER

A. Factory assembled unit:

1. Mounted on base.

2. Prepiped and prewired.

B. Capacity:

1. Flow in gpm as scheduled on Drawings.

2. Remove 98 percent suspended solids larger than 15 microns.

NOTE:
DETERMINE FREQUENCY OF COMPLETE RECIRCULATION FROM MANUFACTURER.  THIS NUMBER IS NORMALLY 24, FOR EXTREMELY DIRTY ENVIRONMENT USE 30.

3. Recirculate entire system volume          times per day.

C. Tank:

1. No. 304 stainless steel.

2. USSG 18.

3. Pressure gauge on top.

4. Internal underdrain assembly with removable components.

5. Access:

a. Tank separable at center.

b. O-ring seal.

c. Stainless steel clamps.

D. Valves:

1. Two brass ball valves.

2. 3-way, 2-position.

3. Mechanical linkage.

E. Media:

1. 95 percent of media.

a. Round grain, silica sand.

2. No. 20 to No. 40 sieve screens.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

F. Circulating pump:

1. Close coupled centrifugal.

2. Mechanical seal.

3. Pre-strainer:

a. Removable core.

b. See-through lid.

G. Automatic operation:

1. Automatic backwash system.

a. Clean media when differential pressure across tank reaches preset level.

NOTE:
COORDINATE WITH ELECTRICAL DEPARTMENT.

2. Controls include:

a. Magnetic starter:

1) Thermal overload.

2) Circuit protection.

b. Fused transformer.

c. Differential pressure switch.

d. Motorized valve actuator.

e. Time clock.

f. Fuse protection.

g. Terminal strip.

h. NEMA 4 control panel.

NOTE:
THE PREFERRED DESIGN SHOULD LOCATE FILTER INSIDE CONDITIONED SPACE.  WHERE FILTER MUST BE INSTALLED OUTDOORS, AND WHERE MINIMUM OUTSIDE DESIGN TEMPERATURE IS BELOW 36 DEGREES F, INCLUDE THE FOLLOWING:

H. Freeze Protection:

1. Provide electric heater tape and insulation for:

a. Pre-strainer.

b. Pump.

c. Packaged piping.

d. Valves.

e. Pressure switch tubing.

f. Filter tank.

2. Unit to be drained upon shut-down.

3. Provide additional electric heater tape and insulation for:

a. Piping between filter and cooling tower.

b. Drain pipes.

c. Other exposed piping that is not drained on shut-down.

4. Pipe and tank insulation:  See SECTION 15250:  PIPE AND EQUIPMENT INSULATION.

I. Include two 50 lb. drums of silica sand.

J. Similar to Baltimore Air Coil IWF.

3.00 EXECUTION

3.01 INSTALLATION OF COOLING TOWER

A. Install tower/industrial cooler on vibration isolation.

1. See VIBRATION ISOLATION AND SEISMIC CONTROL.

2. Install on structural supports per manufacturer's instructions.

NOTE:
FOR ONLY THE LARGER COOLING TOWERS OR INDUSTRIAL COOLERS DELIVERED TO SITE IN SEPARATE MODULES TO BE ASSEMBLED BY MECHANICAL CONTRACTOR.  CHECK WITH MANUFACTURER.

B. Assemble modules on job in accordance with manufacturer's recommendations.

C. Complete piping and electrical connections per manufacturer's instructions.

1. Install all piping to permit complete drainage of water from tower and piping.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

3.02 INSTALLATION OF FILTER

A. Install filter where located.

1. Coordinate location with structure.

B. Provide all required piping and valves to permit circulation through filter.

C. Provide controls to accomplish backwash with circulating water rather than with city water.

D. Interconnect with solenoid blowdown valve in water treatment system.

3.03 REFER TO POWER, CONTROL AND ALARM WIRING SYSTEMS IN DIVISION 16.

3.04 START-UP AND INSTRUCTION

NOTE:
INCLUDE THE FOLLOWING TWO CLAUSES ONLY FOR VERY LARGE JOBS.  INSERT TIME PERIOD.

A. Manufacturer's representative shall inspect tower/industrial cooler after installation is complete:

1. Submit report prior to start-up.

2. Verify installation is in accordance with specifications and manufacturer's recommendations.

B. Manufacturer's representative shall supervise rigging, hoisting, and installation of cooling tower/industrial cooler.

C. Provide manufacturer's representative for two consecutive eight hour days per tower:

1. Start-up of cooling tower(s)/industrial coolers(s) and filter(s).

2. Instruction of Owner's operating personnel.

D. Make adjustments and efficiency tests when so directed by Architect.

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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