SECTION 15600 – CHILLED WATER PLANTS


PART 1 - GENERAL

1.1
RELATED SECTIONS:

Refer to Section 02600 for requirements regarding utility piping of various types of material, including fittings and accessories.



Refer to Section 15050 for requirements regarding basic mechanical materials and methods, such as backflow prevention devices, metering, valves, and wet taps.


Refer to Section 15190 for requirements regarding mechanical identification. 


Refer to Section 15250 for piping, duct and equipment insulation requirements.


Refer to Section 15400 for requirements relating to plumbing systems. 


Refer to Section 15950 for requirements relating to energy management control systems. 

1.2
SCOPE OF SECTION:

This section contains guidelines relating to the design of chilled water plants, including water chillers and cooling towers.


(Division 15 items are generally considered to be located within buildings and to extend a maximum distance of 5' outside of the building.)

1.3
GENERAL:

A.
Sizes of chillers for new plants are evaluated on need.  


B.
Plants are normally planned for phased construction.  Plant design should be modular to allow easy expansions.

C. Direct expansion units, coils, package units and fan coil units - due to their limited ability to satisfy high percentages of outside air and the resulting lack of dehumidification capability, and lack of ability to accept high efficiency pre and final air filters - are not to be used without written permission from Facilities Services.

D. Variable volume condenser and chilled water pumping should be considered.  Designer should conduct appropriate economic analysis and present results to Project Manager.

1.4
APPLICABLE DESIGN STANDARD FOR NEW PLANTS:

New plants should be designed in compliance with latest version of ASHRAE Standard 15.

1.5
REFRIGERANTS:

New chiller and chiller replacements are to be capable of using one of the following refrigerants:


A.
HCFC-22


B.
HCFC-123


C.
HFC-134a

1.6
MINIMUM EFFICIENCIES:

Chillers shall be designed to exceed State minimum efficiencies by at least 10%.

Life cycle costing shall be utilized to evaluate efficiencies of proposed chiller.

1.7
DESIGN TEMPERATURES:

Chiller plants shall be typically designed for 44 degree F discharge temperature with a plant design of 12 – 16 degree rise in temperature. 

1.8
EQUIPMENT ACCESS:

All plant equipment must be located so as to be accessible for maintenance and replacement.  It is unacceptable that demolition be required for removal of plant equipment.

1.9 CHILLED WATER MANHOLES:
Refer to Section 02600, Utility Piping Materials and Methods.


1.10 CHILLERS:
A. Performance shall be certified in accordance with ARI Standard 550-92.  Only chillers that are listed in the ARI Certification Program for centrifugal and rotary screw water chillers are acceptable.

B. Each unit shall be completely factory packaged including evaporator, condenser, subcooler, oil separator, compressor, motor, lubrication system, microprocessor control panel, and appropriate motor starter with non-fused disconnect switch and all interconnecting unit piping and wiring.

C. Provide means for head pressure control such as 3-way condenser water by-pass valve with head pressure control or hot gas bypass.  

D. Provide piping for chiller safety relief valve (do not use rupture discs) to outdoors in accordance with N.C. Building Code.  Size as recommended by manufacturer and N.C. Building Code.

E. Provide 2” valved maintenance taps on condenser and evaporator water lines between isolation valves and tube bundles.  

1.11 COOLING TOWERS:

Cooling towers must be designed for easy maintenance to insure that they do not become a breeding area for pathogenic bacteria.

A. Architectural grade concrete cooling towers shall be used in aesthetically sensitive areas as directed by Project Manager.  Tower shall be CTI certified for the specified capacity with 0 negative tolerance.  Tower shall be forced or induced draft, cross- or counter-flow.  Non-architectural grade towers shall be factory assembled and all materials of construction shall be stainless steel or other corrosion proof material.

B. The cold water basin, structural columns, hot water basin, fan cylinder, mechanical equipment supports, and other steel components, including hardware, shall be type 304 stainless steel or other appropriate corrosion proof material.  Cold water basin shall have positive slope to drain.

C. Variable speed drives should be considered.  Designer should conduct appropriate economic analysis and present results to Project Manager.

D. Permanently installed stainless steel or appropriate corrosive proof material access platforms or ladders with appropriate safety railings shall be provided for routine maintenance.

E. If belt drives are used, multiple belt applications shall be banded type belts driven by non corrosive sheaves.  

F. Motor efficiencies shall be based on IEEE 112 test method B as specified in NEMA standard MG1-12.53.  NEMA motor efficiencies and power factors shall be clearly shown on motor nameplate.  

G. The entire unit, including thermal performance, shall be warranted by the manufacturer against any failure caused by defects in material or workmanship for 5 years.

H. Provide a means for the removal/installation of motor, gear drive, drive shaft, and fan assembly without use of crane, rigging equipment, etc.
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