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SECTION 15625

AIR COOLED CHILLER

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Chiller package.
B. Charge of refrigerant and oil.

C. Controls and control connections.

D. Chilled water connections.

E. Condenser water connections.

F. Auxiliary water connections.

G. Starters.
H. Electrical power connections.

1.2 RELATED SECTIONS

A. Section 15183 - Hydronic Piping.

B. Section 15188 - Hydronic Specialties.

C. Section 15220 - Chemical Treatment System.

D. Section 15900 - HVAC Instrumentation and Controls. 

E. Division 16 - Electrical.

1.3 REFERENCES

A. ANSI/ASHRAE 90A - Energy Conservation in New Building Design.

B. ANSI/ASME Section 8D - Boiler and Pressure Vessels Code.

C. ANSI/UL - Central Cooling Air Conditioners.

D. ARI 550/590 - Standard for Water Chilling Packages Using the Vapor Compression Cycle.
1.4 SUBMITTALS

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

B. Submit Shop drawings indicating assembly, unit dimensions, weight loading, required clearances, construction details and field connection details.

C. Submit product data indicating dimensions, weights, capacities, ratings, motor electrical characteristics, chiller performance data as tested in accordance with the latest edition of ARI Standard 550/590 and the type and quantity of refrigerant.

D. Submit electrical requirements for power supply wiring including wiring diagrams for interlock and control wiring, clearly indicating factory installed and field installed wiring.

E. Submit operation and maintenance data indicating startup instructions, parts lists, controls and accessories, and troubleshooting guide.

1.5 QUALITY ASSURANCE

A. Provide air-cooled chiller with manufacturer's name, model number and capacity identified.

B. Compressor motors, starters, wiring and control wiring all conform to NEMA, UL, NEC and local utility requirements.

C. During the occupied periods, a voltage imbalance on 3-phase systems (aka. under-voltage) may cause the chiller to shutdown.  The calculated phase-to phase voltage imbalance should be opened up to the FPL recommended values of 3 percent voltage and 30 percent current.  In order to protect the chiller and avoid the shutdown, select the chiller motors with operating limits of 480V plus or minus 7.5 percent (444V to 516V) so that they can operate at minimum imbalance settings of plus or minus 2.5 percent voltage and plus or minus 25 percent current. In addition, should protection devices be required, they shall be capable of providing automatic power system range sensing; adjustable trip delay, restart delay and voltage adjustment; imbalance trip indicator; LED status readout and shall be as specified in the SBBC Electrical Design Criteria.
D. When the existing air-cooled chiller is to be replaced at an existing school facility, the replacement chiller must be specified within the FPL Retrofit Program criteria.  This also applies to new chillers installed at new facilities.  Under this program, the minimum EER for air-cooled chillers shall be 9.6.  FPL will pay a percentage rebate to the SBBC of the cost including labor and materials to install a new chiller or replace the existing chiller and its associated appurtenances.  For further information, please contact the FPL Program Specialist at (954) 321-2162.
1.6 WARRANTY

A. Provide manufacturer’s one year parts and labor warranty for all chiller components and an extended four year parts and labor warranty on the compressor and motor. Both warranties beginning from the date of Beneficial Occupancy.

1.7 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.

C. Store product in a clean dry place and protect from weather and construction traffic. Handle carefully to avoid damage to components, enclosures and finish.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Trane

B. Carrier

C. York
D. District Approved Equal

2.2 CHILLER

A.       Factory assembled and tested outdoor packaged air-cooled liquid chiller furnished complete with multiple screw or scroll compressors, compressor motors, condenser, evaporator, interconnecting refrigerant piping, refrigeration accessories, motor starters, microprocessor control panel including gauges and indicating lights and auxiliary components.  Construction and ratings will be in accordance with the latest edition of ARI Standard 550/590.

B.      Unit will have Energy Efficiency Rating (EER) not less than prescribed by ANSI/ASHRAE 90A and, in addition, be specified within the FPL Retrofit Program Under this program, the minimum EER for air-cooled chillers shall be 9.6.

C.       Select motors with the proper nameplate voltage rating of 480 Volt in order to prevent chiller shutdown due to a voltage inbalance on 3-phase systems (AKA. Under-voltage).
D.       Corrosion and Electrolysis: Provide approved corrosion resistant materials and coatings as required for adequate protection of all system components. Separate metals where contact of dissimilar metals may cause corrosion or electrolic action, by means of inert materials such as synthetic rubber or plastic materials, grommets and isolation fittings as required.

E.       Capacity Modulation:  Provide step capacity control by means of a modulating control device and compressor staging on the leaving water temperature.  Screw compressors to be equipped with slide valves or electrically actuated variable step un-loaders.

F.       Furnish the chiller with a suitable structural steel sub-base for mounting the chiller on a concrete foundation.

G.       Alarm Limits:  Provide chiller with all the high and low alarm limits to be set on the EM/S system.
2.3 COMPRESSOR

A. Multiple compressors independent of each other of semi-hermetic design and constructed with heat treated forged steel or ductile iron shafts, fixed compression, rotary screw or scroll type with microprocessor panel.  Statically and dynamically balanced rotating parts mounted on spring vibration isolators.

B. Provide compressor with automatic capacity reduction equipment consisting of suction valve unloaders. Use lifting mechanism operated by solenoid valve.  Provide for unloaded compressor start.

C. Crankcase Heater: Heater to evaporate refrigerant returning to crankcase during shutdown. Energize heater when compressor is not operating.

D. Motor: Direct drive, hermetic, fixed compression with microprocessor panel.  Suction gas cooled, hermetically sealed, squirrel caged induction type with windings designed and insulated for continuous operation at specific service conditions. 

E. Lubrication: Reversible, positive displacement oil pump with oil charging valve, oil level sight glass, oil filter and magnetic plug on strainer arranged to ensure adequate lubrication during starting, stopping and normal operation.

2.4 EVAPORATOR

A. Dual-circuited shell and tube design, multipass, seamless or welded steel construction with cast iron or fabricated steel heads, seamless copper tubes or red brass tubes with integral fins, rolled or silver brazed into tube sheets.

B. Design, test and stamp refrigerant side for minimum 225 PSIG working pressure and water side for 150 PSIG working pressure in accordance with ANSI/ASME Section 8. 

C. Fouling Factor:  0.0001 for evaporator tubes.

D. Factory insulation will be 3/4 inch minimum thick, flexible expanded polyvinyl chloride insulation with maximum “K” value of 0.26.  Insulate suction line and accessories below ambient temperature to prevent condensation at all operating conditions.
E. Provide water drain connection vent and thermometer wells on evaporator for temperature controller and low temperature cutout.
F. Provide a minimum of two refrigerant circuits on multiple compressor units.

2.5 CONDENSER

A. Construct condenser coils of aluminum fins mechanically bonded to seamless copper tubing with brazed joints at return bends.  Provide sub-cooling circuits with liquid accumulators.  Air test under water to 425 PSIG.

B. Provide vertical discharge, direct driven propeller type condenser fans with fan guard on discharge and factory mounted louvered, galvanized steel coil guard panels.

C. Fan motors to be permanently lubricated ball bearings and integral current and overload protection.

D. If damaged, fins shall be straightened.  If fins are severely damaged, entire coil shall be replaced.
2.6 COIL COATING

A. Provide the coil tubing, fins and end plates with a factory applied spray-processed coating for corrosion protection.

B. Ensure coating materials have passed a MINIMUM OF 1000 HOURS OF SALT SPRAY EXPOSURE in testing performed by an independent laboratory under provisions of ASTM B117.85 standards.
C. Ensure the coating material and process as applied to fin tube coils provides an effective corrosion protection in a pH range of 1.0 to 14.0.
D. Prepare the coils through the manufacturer’s procedural cleaning steps allowing for drying prior to the coating process.
E. Apply a  0.5 to 1.0 dry mil thickness of acrylic polymer resin primer by spray-coating.  Coating to be fully cured prior to applying the protective finish coat.
F. Apply the coil corrosion protection coating by spray application and built-up to a dry mil thickness of 2.0 to 3.0.
G. Ensure the corrosion protection coating is built-up on the fin edges with a final four-step spray coating process applied to both sides of the coil.
H. Provide protection for the coil tubes from fluid infiltration during the coating process by maintaining a 50 PSI blanket of nitrogen on the fluid side.
I. Ensure the coating is field-repairable and provide touchup product for this purpose.
J. Ensure the company providing the coating process also provides a five year coil warranty.
K. Ensure the entire coating process is similar to the Husky Coil Coat patented process as 
manufactured by Bronz-Glow Technologies, Inc. (Jacksonville, FL).  Other approved coatings are as manufactured by Thermoguard (Coconut Creek, FL) or Heresite (Manotowac, WI).
2.7 REFRIGERANT CIRCUIT

A. Provide each circuit with a factory supplied and piped liquid line solenoid valve, replaceable core type filter dryer, liquid line sight glass and moisture indicator, thermal expansion valve sized for maximum operating pressure, compressor discharge service valve, charging valve, insulated suction line service valve, discharge line check valve, condenser pressure relief valve, charging port and an insulated suction line.

2.8 CONTROLS
A. Provide all necessary controls for fully automatic, failsafe operation of the refrigeration chiller.  Obtain capacity control for the chiller by positioning the hydraulically actuated slide valves on the screw chiller in response to leaving chilled water temperature.  Design unloading to modulate machine capacity to at least 10 percent of full load for and indefinite period.
B. Mount NEMA 3R weatherproof steel control panel containing starters, power and control wiring, molded case disconnect switch, factory wired for single point power connection. Ensure control panel automatically recycles to a normal start sequence when power is interrupted. Ensure controls load and unload chiller in stages to provide 45 Degree F chilled water.

C. For each compressor, provide across-the-line starter, non-recycling compressor overload, starter relay and control power transformer or terminal for controls power.  Provide manual reset current overload protection.

D. Provide the following safety controls with indicating lights arranged so that operating any one will shutdown machine and require manual reset:

1. Low chilled water temperature switch.

2. High discharge pressure switch for each compressor.

3. Low suction pressure switch for each compressor.

4. Oil pressure safety switch.

5. Differentail pressure flow switch in chilled water line.

6. Relay for remote mounted emergency shutdown switch.

E. Provide the following operating controls:

1. Multi-step chilled water temperature controller to cycle compressors.

2. Five minute off-timer to prevent compressor from short cycling.

3. Periodic pump-out timer to pump down on chilled water flow and high evaporator refrigerant pressure.

4. Load limit thermostat to limit compressor loading on high return water temperature.

5. Hot gas bypass sized for minimum compressor loading on both compressors.  Its function is to bypass hot refrigerant gas to evaporator.

6. Under-voltage and phase protection.

F. Provide pre-piped gauge board with pressure gauges for suction refrigerant pressures, discharge refrigerant pressures and oil pressures for each compressor.

G. Provide micro-computer control panel to provide the following functions:

1. Lead/Lag switching of compressors.

2. Compressor capacity control.

3. Hot gas unloading of each compressor.

4. Voltmeter and ammeter gauges.

5. Number of starts and elapsed time meter.

2.9 HOUSING ENCLOSURE
A. House components in welded steel frame enclosure containing galvanized steel panels with weather resistant, baked enamel finish.

B. Mount starters and disconnects in a NEMA 3R weatherproof panel provided with full opening access doors.  Provide mechanical interlock to disconnect power when door is opened.

2.10 VIBRATION ISOLATION

A. Provide vibration isolation on the chiller by use of rubber-in-shear type.
2.11 REFRIGERANT

A. Refrigerant: Chiller refrigerant to be R-134A, R-410A or a refrigerant that does not use CFCs or cause the project to exceed the threshold set by the formula              LCGWP + LCODP X 106  ≤ 100 for ozone depletion and global warming potential.
PART 3 EXECUTION

3.1 INSTALLATION

A. Install chiller under provisions of the manufacturer's instructions.

B. Provide for connection to electrical service. Include for connection of oil pump to separately fused circuit.
C. Install electrical devices furnished by the manufacturer, but not specified to be factory mounted. Verify that the electrical wiring installation is under provisions of the manufacturer’s submittal and installation requirements.  Refer to Division 16.

D. Special attention and consideration shall be provided when the chiller is 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.  Should the noise levels exceed 55 dBA, the chiller shall be provided with the chiller manufacturer’s sound attenuation package in addition to powder coated metal sandwich panels.  The panels shall be provided with acoustical material installed between the metal sheets located on the inside face of the chiller enclosure.
E. Chiller shall be installed within an aesthetically pleasing and sound attenuating CMU wall enclosure in lieu of using chainlink fencing.  Enclosure shall be no more than two feet higher than the top of the chiller and provided with a minimum of six feet clearance around the chiller foot print or as recommended by the chiller manufacturer.
F. Install chiller on oil-resistant neoprene isolation pad atop a reinforced concrete pad.  Install plumb and level and firmly anchored maintaining manufacturer’s recommended clearances.

G. Align chiller package on concrete foundations, sole plates and sub-bases.  Level grout and bolt in place.

H. Connect the chilled water piping inlet to the evaporator with a temperature controller bulb well, temperature limit controller bulb well, shutoff valve, thermometer, strainer, flow switch bulb well, flexible pipe connector, pressure gauge and unions.  Connect outlet to the evaporator with a shutoff valve, balancing cock, thermometer, flexible pipe connector, pressure gauge and union.

I. Arrange piping for easy dismantling and clearance to permit tube cleaning and removal.

J. Furnish field installed automatic temperature control requirements to the control installer.

K. Provide the services of the manufacturer’s technical representative to leak test, refrigerant pressure test, evacuate, dehydrate, charge, startup, calibrate controls and instruct Owner on operation and maintenance to the Owner’s satisfaction.  Do not operate chiller until proper water flow quantities have been attained.

L. Demonstrate system operation and verify specified performance at the time of Beneficial Occupancy.  

M. Provide a total of seven and one-half hours of training of the Owner’s maintenance personnel by the chiller manufacturer’s technical representative.  Provide a ten day notice to the Owner of startup/training dates.

N. Contractor to register the new chiller with FPL under their energy incentive program.

END OF SECTION
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