((Specifier leave this line) SBBC Design & Material Standards, January 01, 2008 Edition, rev. 10-21-11 ECM)

SECTION 15620 (23 64 00)
PACKAGED WATER 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 15221 - Cooling Tower Treatment System.

E. Section 15645 - Mechanical Draft Cooling Tower.

F. Section 15900 - HVAC Instrumentation and Controls.
G. Division 16 - Electrical.

1.3 REFERENCES

A. ANSI/ASHRAE 15 - Safety Code for Mechanical 

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

C. ANSI/ASME Section 8 - Boiler and Pressure Vessel Code.

D. ANSI/UL 465 - Central Cooling Air Conditioners.

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

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

B. Submit two sets of plans indicating components, assembly, unit dimensions, weight loading, required clearances, location and size of field connections and construction details.         

C. Submit product data indicating tonnage capacity, dimensions, weights, ratings, motor electrical characteristics, chiller performance data of energy input versus cooling load output at ARI IPLV conditions as tested and rated in accordance with ARI Standard 550/590 and the type and quantity of refrigerant.

D. Submit electrical requirements for power supply 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 water 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.


1.6 VERIFICATION OF CAPACITY AND EFFICIENCY

A. One of the chillers, if dual and identical, is to be factory performance tested under ARI IPLV load conditions in an ARI certified test facility.  The manufacturer will supply a certified test report to confirm performance as specified.  Proper ARI certification documents for the test loop is to be made available upon request from the manufacturer for inspection. The performance test is to be conducted under provisions of the latest edition of ARI Standard 550/590 procedures and tolerances. Test results are to be applicable to the chillers as relates to the performance and penalties.

B. All proposals for chiller performance shall include an ARI approved selection method.  Verification of date and version of computer program selection or catalog is available through the Vice President of Engineering, ARI, Telephone (703) 524-8800.

C. The performance test is to be run with clean tubes in accordance with the latest edition of ARI 550.

D. Verify that the chiller specified meets the FPL Retrofit Program Criteria in order for the SBBC to receive a percentage rebate for the cost of labor and materials.  For information, contact the FPL Program Specialist at (954) 321-2162.

1.7 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.

1.8 DELIVERY, STORAGE AND HANDLING

A. Deliver products to site under provisions of Section 01663, “Product Delivery, Storage and Handling Requirements”.

B. Store and protect products under provisions of Sections 01663, “Product Delivery, Storage and Handling Requirements”.

C. Store product in a clean dry place and protect from weather, moisture 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. McQuay
2.2 CHILLER

A. Factory assembled and tested packaged water cooled liquid centrifugal and/or screw chiller furnished complete with compressors, compressor motors, condenser, evaporator, interconnecting refrigerant piping, refrigeration accessories, motor starters, microprocessor module control panel including gauges with indicating lights and auxiliary components, and an internet interface to the SBBC Andover Energy Management/Security (EM/S) System.  Ensure construction and ratings are under provisions of the latest edition of ARI Standard 550/590.

B. Unit to have Energy Efficiency Rating (EER) not less than prescribed by ANSI/ASHRAE 90A and, in addition, be specified within the FPL Retrofit Program Criteria which calls for a maximum KW/Ton of 0.55. 

C. 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.

D. Capacity Modulation: Provide step capacity control by means of a modulating control device and compressor staging based on the leaving water temperature. Equip centrifugal compressors with non-ferrous variable inlet guide vanes.  Screw compressors to be equipped with slide valves or electrically actuated variable step unloaders.

E. Refrigerant Circuit:  Provide each circuit with a liquid line solenoid valve, filter dryer, liquid line sight glass and moisture indicator, thermal expansion valve, compressor discharge service valve, charging port and an insulated suction line.

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

G. Monitoring:  Provide the monitoring alarm and control points to include the following as a minimum:

1. Chiller ON/OFF Status.

2. Chilled Water Temperature Setpoint.

3. Evaporator and Condenser Water Flow Pressure Differential.

4. Compressor Status including Current Limiting Setpoint.

5. Evaporator Entering and Leaving Water Temperature.

6. Condenser Entering and Leaving Water Temperature.

7. Evaporator and Condenser Refrigerant Temperatures.

8. Condenser Refrigerant Pressure.

9. All Motor Bearing Temperatures.

10. All Motor Winding Temperatures.

11. Phase Current for Each Phase.

12. Diagnostic Status. 

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

A. Casing:  Cast iron, horizontally or vertically split with machined passages, leak tested with refrigerant trace gas to 45 PSIG and containing a sight glass for monitoring the compressor rotation.

B. Impellers: Multi-stage, inline design, fully shrouded, statically and dynamically balanced, over-speed tested to 20 percent over operating speed, mounted on heat treated forged or rolled steel shaft, nonferrous, labyrinth seals between stages.

C. Guide Vanes: Modulating radial blade dampers on each stage with externally mounted electric operator, suitable for capacity reduction to 10 percent of specified load without hot gas bypass when supplied with design entering water quantity and 85 Degree F design entering condenser water temperature.

D. Bearings:  Babbitt lined sleeve bearings, self aligning, pressure lubricated.

E. Gear Box: Double helical design, symmetrical and center supported by spherically seated, self-aligning bearing, arranged for inspection without disassembly.

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

G. Lubrication:  Direct drive, positive displacement oil pump with oil cooler, pressure regulator, oil filters, thermostatically controlled oil heater and motor controls for minimum 1/4 HP motors.

H. Microprocessor Control Panel:  Factory mounted microprocessor control panel (NEMA 4) with display keyboard, starter and refrigeration controls including:

1. Non-fused molded disconnect switch.

2. Single point power connection and grounding lug.

I. Accessories:  Differential refrigerant pressure oil pump, oil heater, oil separator and filter, and oil charging valve.

2.4 EVAPORATOR

A. Shell and tube design, multipass, seamless or welded steel construction with cast iron or fabricated steel heads, seamless copper tubes with integral fins, rolled into tube sheets. Smooth bore tubes to 0.028 inch thick.  Internally enhanced tubes are acceptable on the evaporator only.

B. Design, test and stamp refrigerant side for minimum 45 PSIG working pressure and waterside 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 foam insulation and cover all low temperature surfaces subject to condensation to include the evaporator and water boxes, suction elbow, economizer and motor cooling lines.

E. Provide thermometer wells for temperature controller and low temperature cutoff.

F. Provide refrigerant chambers with baffles to distribute entering liquid and separate liquid from leaving refrigerant gas.

G. Provide a carbon rupture disc on shell in accordance with ANSI/ASHRAE 15.

H. Fixed orifice, adjustable or float refrigerant metering devices and thermal expansion valves may be used.
2.5 CONDENSER

A. 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 into tube sheets.  Smooth bore tubes to 0.028 inches thick.

B. Design, test and stamp refrigerant side for minimum 45 PSIG working pressure and waterside for 150 PSIG working pressure under provisions of ANSI/ASME Section 8.

C. Fouling Factor:  0.001 for condenser tubes.

D. In lieu of smooth bore tubes, an automatic brush cleaning system may be substituted with grooved tubes.

E. Provide carbon rupture disc on shell in accordance with ANSI/ASHRAE 15.

F. Provide baffles to ensure even distribution of incoming gas and to concentrate non-condensable gases.

2.6 REFRIGERANT CIRCUIT

A. Provide each circuit with a factory supplied and piped liquid line solenoid valve, filter dryer, liquid line sight glass and moisture indicator, thermal expansion valve, compressor discharge service valve, charging port and an insulated suction line.

2.7 PURGE SYSTEM

A. Provide low pressure chillers with a separate compressor type purge system that operates independently of the unit and can be operated while the chiller circulation water pump is shutdown.  No external water cooling source is to be required.

B. If the purge unit cannot operate when the chiller and the circulating pump are shutdown, provide a positive pressure device such as a belly heater on the evaporator to raise the pressure of the bundle above atmospheric pressure when the chiller is off.  This will prevent non-condensibles from entering the chiller.  The additional power draw of this device will be included in the quoted chiller efficiency.

C. Any excess purge requirement will enable a fault indication light at the purge and a contact closure will be provided for remote annunciation.

D. The unit indication is to include the following:

1. Lights indicating compressor running, fault indication and service operation.

2. Elapsed time meter to monitor the amount of leak.

E. At standard operating conditions and with a condensing refrigerant temperature greater than 80 Degree F, the purge will be rated for no more than 0.7 Lb. of non-condensibles per 1 Lb. of refrigerant.

2.8 CONTROLS

A. Provide all necessary controls for fully automatic, failsafe operation of the refrigeration chiller including an anti-recycle timer. Obtain capacity control for the chiller by positioning the compressor inlet guide vanes on the centrifugal chiller or the hydraulically actuated slide valves on the screw chiller in response to leaving chilled water temperatures.  Design unloading to modulate machine capacity to at least 10 percent of full load for an indefinite period.

B. Equip the chiller with a complete microprocessor control system.  System to consist of temperature and pressure (thermistor and transducer) sensors, input/output board, supply board, main processor board and interface board with display and keyboard. Boards to be easily replaceable for ease of service. Factory mount and wire all devices and sensors.  Display board to be alpha/numeric with a minimum of seven segments.

C. The microprocessor system is to perform the minimum functions:

1. Capacity control of compressor.

2. Compressor current limiting.

3. Ramp control.

4. Compressor start delay.

5. Power loss reset.

6. Anti-recycle timing.

7. Low refrigerant (evaporator) pressure safety.

8. High refrigerant (condenser) pressure safety.

9. Low refrigerant (evaporator) temperature safety.

10. Low oil safety or low oil pressure safety.

11. Alarm output.

12. Chilled water reset and customer control interlock.

13. Sensor alarm shutdown.

14. External shutdown indication.

15. Lead-lag programming with alternating sequencing for chillers installed in parallel. 

D. Provide the following safety controls arranged so that operating any one will shutdown the chiller and automatically reset.

1. Chilled water differential pressure flow switch.

2. Condenser water differential pressure flow switch.

3. Flow switches to be differential pressure type (parallel type will not be approved).

E. Provide each chiller with the following devices on the control panel face. 

1. Chiller off-auto switch.

2. Chiller selector switch to allow load, unload, hold or automatic operation.

3. Sequential start pilot light.

4. Operating pilot light.

5. Condenser pressure gauge.

6. Evaporator pressure gauge.

7. Oil pressure gauge.

8. Oil pump pilot light.

9. Oil pump switch (manual or automatic).

10. Purge drum pressure gauge.

11. Purge pump pilot light.

12. Purge pump switch (manual-off-auto).

13. Purge oil separator heater pilot light.

14. Purge oil separator heater switch.

15. Evaporator low temperature cutout pilot light.

16. Evaporator low pressure cutout pilot light.

17. Condenser high pressure cutout pilot light.

18. Demand limit switch.

19. Motor driven elapsed run time meter.

20. Start counter.

F. Provide the following operating controls:

1. Solid state chilled water temperature controller electronically controlling the guide vane operator within a throttling range setting of 0.8 Degree F and features adjustable load rate.  Locate the temperature sensor in the leaving chilled water.

2. Adjustable thirty minute off-timer to prevent the compressor from short cycling.

3. Demand limit device to manually set maximum current infinitely between 40 to 100 percent of full load amperes.

4. Provide condenser water temperature sensor.

5. Provide solenoid valve between the heat recovery condenser and the receiver to limit the refrigerant level in the condenser.

G. Provide the following requirements on the microprocessor. 

1. Self-diagnostic digital display module to indicate faults.

2. Limit the amp draw of the compressor to the rated load amps as protection from exceeding the maximum allowable amp trends above the set point and automatically unload the compressor until the amp draw is below the set point.

3. Incorporate a soft load to prevent the compressor from operating at full load during the chilled water temperature pull-down period (ramp).

4. Capability of starting the chiller from a local or remote station.

5. Capability of communicating to other units or a personal computer with the use of a communication interface or modem.

6. The inlet vanes (centrifugal chiller) or slide valve (screw chiller) will be capable of being manually adjusted by entering the proper password and pressing the manual control mode key.

7. Battery backup or auxiliary power supply will not be required for maintaining program memory.

H. Control chiller leaving water temperature to be within plus 0.5 Degree F of set point. The microprocessor will have control to prevent hunting so as to insure precise control, drop or overshooting of set point.  End user input to have leaving chilled water set point by interaction with the keyboard and display.


2.9 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. 
2.10 CONTROL PANEL

A. Provide system control panel by chiller manufacturer.

B. Chiller Sequencing:  The system control panel will start and stop the system water pumps and chillers based upon the load demand on the operating chillers.

1. When the chiller water system is enabled, the chiller system control will perform the following:



(a) Start the chiller chilled water pumps.

(b) Start the chiller condenser water pumps.

(c) Start the chiller after both chilled water and condenser water pump flow is proven.

2. The chiller will start whenever the chiller’s current draw continuously exceeds a user definable setting. The length of time the chiller load must remain above the load setting will vary depending upon supply water temperature deviation from the set point.

3. Upon sensing a chiller failure, the chiller sequencing software will lockout the chiller and condenser water pump and immediately initiate the start of the second chiller in the rotation sequence.

4. Whenever multiple chillers exists, automatic rotation of chiller operation will equalize chiller run time. The chiller sequencing software will not cycle a chiller unnecessarily to cause rotation.  Rotation time interval will be operator adjustable.

C. Chiller Soft Start:  The chiller sequencing software will provide and operating status report for the system. The display will include:

1. System chilled water set point.

2. System chilled water supply and return temperature.

3. System current limit set point.

4. System load.

5. System diagnostics.

6. Individual chiller diagnostics.

7. Individual chiller evaporator and condenser supply and return water temperature.

2.11 MOTOR STARTER

A. Starter for Compressor Motor:  Furnished by chiller manufacturer and designed specifically for the chiller. Starter to be unit mounted on the chiller.

B. Provide an electro-mechanical or solid state starter. Ensure either starter is a reduced inrush starting system.  If it is Star-Delta, ensure it is closed transition.  Provide necessary control transformers and relays required for proper control function, overload, undervoltage, reverse current and phase imbalance conditions.  Each restart after initial start to take place only after a 15 minute or longer time delay.

C. Furnish ammeter for each leg of the motor with each starter.

D. Enclosure to be a NEMA 1 type designed for bottom cable entry.

E. Mount the following devices within the enclosure:

1. Pilot lights to start and stop the compressor on a signal from the chiller control panel.   Provide interface to start the chiller from the Owner’s Central Andover Energy Management/Security (EM/S) System.  

2. Electronic overload to provide overload protection including protecting the compressor motor from distribution system irregularities, phase protection with manual or automatic reset and provide motor current signal to the chiller capacity control module.

3. Control power transformer.

4. Fused control circuits for control circuit, oil pump motor, oil heater and purge control unit.

5. Contactor interlocks for communication between the starter and the control panel.

6. Fused disconnect and starter for oil pump.

F. Provide the following devices on the starter door:



1. Starter fault trip indicator and reset.

2. Overload trip indicator and reset.

3. Distribution fault trip indicator and reset.

4. Ground fault trip indicator and reset.

5. Ammeters (one per phase).

6. Voltmeters (one per phase).

G. The starters overcurrent trip and phase protection tolerances will not exceed the State of Florida mandated requirements of the power company.

2.12 VIBRATION ISOLATOR

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

2.13 REFRIGERANT MONITORING

A. Refer to Section 15788 - Refrigeration System Safety Equipment.                                                             

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 the electrical wiring installation is under the provisions of the manufacturer’s submittal and installation requirements.  Refer to Division 16.

D. Install chiller on oil-resistant neoprene pads atop a 6 inch reinforced concrete housekeeping pad.  Install plumb and level and firmly anchored maintaining manufacturer’s recommended clearances.

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

F. For dual water cooled chillers required to be installed in parallel, provide automatic isolation valves on the discharge CHW piping of each chiller to prevent CHW blending when one chiller is cycled off. The valves shall be installed by the Mechanical Contractor and controlled by the EM/S System.
G. Provide evaporator connections to chilled water and condenser.  

H. Evaporator and cold surfaces will be factory insulated.

I. Locate chillers to align with exterior doors so that tubes can be pulled for servicing.

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

K. Provide piping from chiller rupture disc to outdoors. Size as recommended by the chiller manufacturer.

L. A minimum of three feet clearance must be maintained between the chiller and the nearest external system component and six feet between any two chillers or manufacturer’s recommendations whichever is greater.

M. Provide five feet clearance above top of the chiller’s highest component.
N. Provide the service of a factory trained 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 and approach temperatures have been attained.

O. Entire chiller system shall be operating at optimum conditions and at the manufacturer’s recommendations prior to turning over to the SBBC.  
P. Contractor shall demonstrate chiller system operation and verify specified performance at the time on Beneficial Occupancy.   

Q. Provide a total of fifteen 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.

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


END OF SECTION
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