((Specifier leave this line)) SBBC Design & Material Standards, October 3, 2018

SECTION 15645 (23 65 13)
MECHANICAL DRAFT COOLING TOWER

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Mechanical draft cooling tower.
B. Controls.

1.2 RELATED SECTIONS

A. Section 15183 - Hydronic Piping.

B. Section 15188 - Hydronic Specialties.

C. Section 15220 - Chemical Treatment System.

D. Section 15620 - Packaged Water Cooled Chiller.

1.3 REFERENCES

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

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

C. CTI STD-201 - Certification Standard.

D. ANSI/AFBMA 9 - Load Ratings and Fatigue Life for Ball Beatings. 

E. ANSI/AFBMA 11 - Load Ratings and Fatigue Life for Roller Bearings.

F. Cooling towers to comply with NFPA 214 and NEMA 250. 

1.4 SUBMITTALS

A. Submit product data under provisions of Section 01330 - Submittal Procedures.

B. Submit product data indicating dimensions, weights, capacities, ratings, motor electrical characteristics, tower performance data as tested under provisions of the latest edition of ARI Standard 201. 

C. Submit two copies of installation and maintenance manuals including technical data and performance charts, shop drawings indicating manufacturer’s recommended structural supports including dimensions, sizes and locations of mounting holes, hardware, detailed drawings of major components and a list of all parts and the source of supply.
1.5 QUALITY ASSURANCE

A. Provide cooling tower with manufacturer's name, model number and capacity identified.

1.6 WARRANTY

A. Provide manufacturer’s five year complete tower parts warranty and one year Contractor’s labor warranty for all cooling tower components beginning from the date of Beneficial Occupancy.

1.7 EXTRA STOCK

A. Provide three spray nozzles for each cell and one water makeup valve assembly.

1.8 DELIVERY, STORAGE AND HANDLING

A. Deliver product to site under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

B. Store and protect product under provisions of Section 01663 - Product Delivery, Storage and Handling Requirements.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Direct Drive Type:  Up to, but not including 200 Tons.

1. American Cooling Tower ACF Series

2. Evapco Series ICT-SST 

3. Thermal-Care Mayer Series FC 

4. BAC “Ultralite”
5. District Approved Equal

B. Gear Drive Type:  200 Tons and greater.

1. American Cooling Tower ACF Series

2. Evapco Series USST 

3. Marley NC Diamond Series

4. BAC JE Premier Series 

2.2 COOLING TOWER

A. Tower to have the capability of cooling the required capacity of water from 95 Degree F entering water temperature to 85 Degree F leaving water temperature at an entering wet bulb temperature of 79 Degree F.  

B. Tower to be factory assembled sectional, variable speed drive, induced counterflow tower with stationary water distribution, vertical air discharge and of stainless steel construction.  Tower to be listed in the current Cooling Tower Institute (CTI) guide.

C. Certify performance based on CTI ATC-105 and CTI STD-201 and submit performance curve plotting leaving water temperature against wet bulb temperature.  Factory CTI certification and listing is required along with the manufacturer’s performance guaranty.  The manufacturer’s performance guaranty is to include all expenses to make necessary repairs or alterations to correct performance deficiencies at no cost to the Owner if the deficiency is caused by the manufacturer.

D. Noise levels of the tower shall not exceed the Broward County Noise Ordinances in Chapter 27, Article VII.

E. The manufacturer shall provide sound data for the tower at five and fifty feet distance from the tower including sound pressure and sound power levels on all octave bands in all directions and dBA’s.

F. The manufacturer is to provide with his submittals all the recommended clearance distances from vertical walls and other equipment in order to insure proper operation of the tower.
2.3 COMPONENTS

A. Structural:

1. Design the cooling tower structural framework for operational loads capable of meeting the current ASCE 7 wind loads and guaranteed in writing.  Such guarantee to be signed and sealed by a professional engineer registered in the State of Florida.

2. The tower exterior or upper section shall be fabricated of Series 304 stainless steel while the bottom section shall be Series 316.

3. Basin: Constructed of sloped Series 316 stainless steel with two parallel       I-beams for mounting, stainless steel condenser water pump suction connection, makeup water valve with copper float and adjustable water level device, quick fill water piping, reusable antivortex stainless steel serviceable basin strainer, drain/overflow piping strainer and flanged connections for equalizer connections if multiple tower are provided. Ensure all steel components are fabricated of stainless steel including the motor support, fan guards and fasteners.

4. Fill:  Thin cross-fluted design constructed of rigid PVC impervious to rot, decay, fungal and microbiological attack, possess a flame spread of 5 or less within the provisions of ASTM E84 and designed to withstand temperatures up to 130 Degree F without damage.  No bypass of condenser water is allowed. Ensure fill supports are constructed of stainless steel structural members.

5. Drift Eliminator:  Removable air inlet louvers of waveform pattern constructed of rigid PVC containing UV inhibitors and impervious to rot, decay, fungal and microbiological attack. Drift not to exceed 0.001 percent of design GPM.

6. Water Distribution:  Fixed (non-rotating) PVC manifold water distribution removable/replaceable non-clog nozzles.  If multiple cells are used, provide with a single inlet connection per cell in order to minimize piping. 

7. Fan:  Variable speed drive, multi-blade type propeller fan constructed of reinforced polypropylene.  

8. Towers with capacities of 200 Tons or greater are to be gear driven with the speed reducer gear tested under provisions of the practices of the American Gear Manufacturer’s Association using a factor of 2.0 for the cooling tower service under provisions of CTI Standard 111.  

(a) Gear Reducer: Spiral bevel, single reduction, oil filled type of industrial grade as manufactured by Flenders-Motox, Amarillo or Hub City.  

(b) Fan Guards:  Stainless steel.  

(c) Blades constructed of FRP material are prohibited due to the increased maintenance requirements.

(d) Belt drives are not acceptable.

9. Fan Motor: Variable speed 230-460 Volt, 3-phase, 60 Hertz totally enclosed air over (TEAO), permanently lubricated, ball bearing type suitable for outdoor use with direct drive to the fan assembly.  Variable speed drive shall be set so that gear drive never runs at less than 50 percent of full speed to avoid damage.  Approved variable speed drive motor manufacturers shall be ABB ACH Series or Toshiba.  No other manufacturers shall be approved.  

10. Drive Assembly Mounting:  Fan drive assembly including motor to be supported on a stainless steel support of Series 304 stainless steel or galvanized steel, hot-dipped after construction.      

11. Vibration Cut-Out Switch:  Switch to de-energize fan motor upon excessive unbalanced fan condition.  Switch to be suitable for outdoor use within the provisions of NEMA.

12. Water Makeup Backflow Preventer:  Provide a backflow preventer on the tower water makeup line in order to prevent contamination on the domestic water line. Approved backflow preventers are the Wilkens #975RPZ or the Watts #909RP.

13. Internal Working Platform & Ladder:  Provide tower with internal working platform and a standard heavy duty aluminum ladder so that motor, drive and internal components can be serviceable without the need to drain the tower or stepping in water.  Should the motor be installed externally, the working platform and the standard heavy duty aluminum ladder shall not be required.   
14. Hardware: Construct all bolts, nuts and washers of stainless steel.  
15. Miscellaneous Accessories: Support members, motor starting equipment,  pumps, wiring, aluminum handrail ladder, galvanized mesh fan guards with access doors and an equalizer line when multiple towers are required.
PART 3 EXECUTION

3.1 INSTALLATION

A. Install tower under provisions of the manufacturer’s instructions.

B. Tower assembly to be performed by the manufacturer’s authorized field erection crew.  An alignment report shall be provided to the Owner.

C. Provide two towers or multiple cell towers in lieu of one tower. In addition, provide multiple towers having a common condenser water system with an equalizer line and a manual butterfly valve between the towers for servicing.

D. For optimum chiller performance, make provision to have the chiller based microprocessor module cycle the cooling tower fans in lieu of an aquastat since the microprocessor module provides more stringent control of the condenser water temperature.  For two-speed tower fans, run the fan motors in low speed at 85 Degree F and above and remain off at condensing water temperatures below 85 Degree F.  For variable speed drive tower fans, do not allow operation of gear drives under 50 percent speed.

E. Operate the tower condenser water pumps by the school based TAC-Andover Energy Management/Security (EM/S) Central H.O.A. Control Panel.

F. Special attention and consideration shall be provided when towers are to be located adjacent to residential areas.  Verification shall be made that noise levels generated by this and other equipment shall not exceed 55 dBA at the property line.

G. Verify that the tower is elevated to provide a minimum four feet above the finished concrete pad or grade in order to maintain maximum positive suction head on the condenser water pump and to provide work clearance.
H. The tower enclosure shall be an aesthetically pleasing CMU wall enclosure perforated on all four sides for ventilation in lieu of using chainlink fencing.      
I. When the tower enclosure is installed adjacent to a building, verify that the tower fan discharge is above the building height and that the manufacturer’s recommended distance between the tower and the building is achieved.

J. When the tower enclosure is installed in an open area away from buildings, verify that the CMU enclosure shall be the same height of the tower fan discharge. Height of the CMU enclosure shall not exceed the tower height.  
K. On completion of the tower installation, ensure the cooling tower is started.  The manufacturer is to provide a factory trained technician to adjust the mechanical components of the tower and instruct the Owner’s representatives in the proper startup procedures.

L. The water distribution system will supply water to the fill in a balanced and equal manner that will result in no water loss out of the tower and maximize efficiency of the fill. Warm water basins will be covered with rigid easy-access covers that are adequately reinforced to withstand a man’s weight without buckling.
M. PVC pipe shall be used only for the above ground condenser water connection to the cooling tower within the tower enclosure in lieu of black steel piping.   
N. Drain the tower overflow and basin into a 4 inch area drain located underneath the tower via an air gap and connected to the sanitary system.

O. Test the tower under actual operating conditions under provisions of CTI testing procedures and verify specified performance along with the manufacturer’s performance guaranty.
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