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SECTION 15686

DIRECT FIRED ABSORPTION CHILLERS

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Work Included in This Section:  Materials, equipment, fabrication, installation and tests in conformity with applicable codes and authorities having jurisdiction for the following:

1. Water Chiller Package.

2. Chiller starter.

3. Installation of chiller.

4. Purge unit and receiver.

5. Auxiliary piping.

6. Testing and start-up.

7. Operation Instructions.

8. Pressure vessels.

9. Gas burning equipment.

10. Refrigerants.

11. Concrete housekeeping pads.

12. Breaching.

1.02 REFERENCE STANDARDS

A. Published specifications standards, tests or recommended methods of trade, industry or governmental organizations apply to work in this section where cited below:

1. ARI - Air-Conditioning and Refrigeration Institute.

2. AGMA - American Gear Manufacturer's Association.

3. UL - Underwriters' Laboratories, Inc.

4. The State of California Building Codes.

5. Local Codes.

6. ASME - American Society of mechanical Engineers.

7. SCAQMD - South Coast Air Quality Management District.

1.03 QUALITY ASSURANCE

A. Manufacturers:

1. York/Hitachi

2. McQuay/Sanyo

3. or equal.

B. Design Criteria:

1. The contract documents are based upon the following structural design criteria:

Tons
Weight (lbs.)
Dimensions (inches)

250
31,000
170L x 92W x 102H

In addition to the mechanical criteria listed elsewhere in this section.  The contractor is solely responsible for any costs incurred by the use of any equipment not meeting the criteria of this section.  Costs may include but are not limited to:

a. Design costs related to structural revisions, mechanical equipment or pipe size revision, or to other design features.

b. Construction costs for any and all revisions.

2. Each machine designed as a complete water chiller and heater (where indicated) including all generators, gas, firing equipment, circulating pumps, heat exchangers, condensers, evaporators, absorbers and all solutions required to operate.  Unit shall also have a purge unit and all required safety and operating controls.

3. Mechanical and electrical requirements indicated are for typical installation.  Additional costs for design and construction made necessary to Contractor or manufacturer added requirements for other equipment or methods are a part of this section at no additional cost to the Owner.

C. Requirements of regulatory agencies:

1. All parts of chiller-heater unit shall conform to California State safety codes for types of refrigerants, pressure vessels and for gas burning equipment.

2. All electrical equipment and wiring shall be in conformity with UL requirements all local and state codes.

D. Source quality control:

1. Each unit shall be assembled and operationally tested at the factory prior to shipment.

2. The manufacturer shall submit certified copy of all tests data prior to installation at the project.

E. All equipment and accessories to be the product of a manufacturer regularly engaged in its manufacture and all items of a given type shall be the products of the same manufacturer.

F. Supply all equipment and accessories new and free from defects.

G. Guarantee:  See Section 15050:  GENERAL PROVISIONS, MECHANICAL.

1. One year warranty period to start with start-up and logging of units.

1.04 SUBMITTALS

A. Shop drawings and manufacturer's literature:

1. Submit the following to the Architect:

a. Manufacturer's installation instructions.

b. Manufacturer's descriptive literature, operating instructions, and maintenance and repair data.

c. Show on shop drawings:  equipment, piping and connections, valves, strainers, and thermostatic valves required for complete system.

d. Submit certification that related components not furnished by chiller manufacturer have been selected in accordance with his requirements.

e. Submittal shall include:

1) Burner.

2) Motor pump data.

3) Foundations:  detailed and dimensional.

4) Controls.

5) Wiring diagrams.

6) Factory installation recommendations.

2. Scale drawings of equipment, plans and elevations, showing all connection sizes and locations and extremity dimensions including clearances require for proper maintenance and service.

3. All electrical data for motors and controls and a complete wiring diagram.  Diagrams must be for this project with all unused options deleted and project identification on each drawing.

4. All performance and operating characteristics including water velocities and pressure drops, fouling factors, etc., and calculations showing adequacy of stack sizes provided.

5. Details of boiler stack construction, including supports, flashing, counter flashing, and insulation clips.

B. Test Reports:

1. Certified data on all factory performed tests.

C. Maintenance and operating instruction manual:

1. Complete manual describing all phases of installation, operation and maintenance for units proposed for this project.

2. Suggested operating spare parts list and cross referenced part numbers for easy ordering.

2.00 PRODUCTS

2.01 CHILLER HEATERS

A. General:

1. Each chiller-heater shall be of hermetic design, assembled, leak-tested, test-fired and adjusted at the factory, transported to the job site ready for connection to the building service systems and to fuel and electrical supplies and capable of continuous operation.

2. All parts shipped separately shall be assembled at the project under this section of the work.  Any field welding shall be under factory supervisors and by certified welders.

3. Any field electrical connections for power or controls that are not shown on the electrical contract drawing shall be under this section of the work.  It shall be the responsibility of the Contractor for this section of the work to ascertain requirements for electrical work and to provide electrical work for a complete operating system.

B. Construction:

1. Each machine shall consist of a first-stage (high-temperature) generator and main shell with interconnecting piping.  The main shell shall include the second-stage (low-temperature) generator, condenser, absorber, evaporator, and heat exchangers. The solution heat exchanger shall be positioned at the bottom for better efficiency.

2. The flow of solution from the absorber shall be divided into two parallel paths, one leading to the first-stage (high-temperature) generator and the other to the second-stage (low-temperature) generator.  This parallel flow pattern shall permit the first-stage generator to be located beside the main shell of the unit, reducing the high and overall size of the machine.  To minimize the possibility of crystallization, the solution concentration shall be no higher than 65%.

C. Tube thickness:

1. The evaporator and condenser tubes shall be seamless copper tubing, 0.024 inch wall thickness.

2. The absorber tubes shall be seamless copper tubing, 0.028 inch wall thickness.

3. The first-stage generator tubes shall be steel boiler tubes, 0.138 inch wall thickness.

4. The second-stage generator tubes shall be 90/10 CUPRONICKEL, 0.028 inch wall thickness.

5. The hot water heat exchanger tubes shall be cupro-nickel, 0.035 inch wall thickness.

D. Spray heads:

1. Solution and refrigerant spray heads shall be made of stainless steel, and be of a self-cleaning design to produce a fine, low-pressure mist to assure minimum tube erosion and uniform spray distribution.

E. Pumps:

1. Each chiller-heater shall be equipped with hermetically sealed, self-lubricating, motor-pump assemblies, factory-mounted, wired and tested.

F. Isolation valves:

1. Both the refrigerant pump and the solution pump shall be provided with isolation valves on both the suction and discharge sides.

G. Purging:

1. Each chiller-heater shall be equipped with an oil rotary two-stage vacuum pump-motor assembly complete with belts interconnecting wiring and controls to purge the machine of noncondensibles and to produce the desired level of vacuum.

H. Control panels:

1. Each machine shall be equipped with assembled and wired electric main control panel and burner control panel.

a. Main control panel shall include:

1) Terminal blocks for power and control interlocks.

2) All necessary controls, transformer and relays.

3) Start and stop button.

4) Machine operation indicator light.

5) Indicator warning lights for component malfunction indication.

6) Elapsed time indicator.

7) Warning alarm bell.

8) Dilution cycle control switch.

9) Refrigerant low-temperature limit switch.

10) First-stage generator high-temperature limit switch.

11) Hot and chilled water temperature limit switches.

12) Chilled water suspension cut-off switch.

13) The main panel shall also include all controls, relays, switches, indicator lights, warning light, bell and other devices needed for the purging cycle.

14) Control panel shall be factory mounted, wired and tested.

b. Burner control panel shall include:

1) All controls, relays, timers, switches, indicator lights, and adjusting devices needed for the proper operation of the burner.

2) The burner control panel shall be mounted and electrically connected to the main control panel and to the burner.

c. The following limit switches shall be included with the chiller-heater:

1) Low solution level.

2) First-stage generator high-pressure.

3) Gas train high-and low-pressure.

I. Safety Controls:

1. Each chiller-heater shall be factory-equipped with safety controls to protect the unit from abnormal temperatures and pressures.

2. If temperature or pressure limits are exceeded, the machine will automatically cease operation and warning devices will be activated to alert the operator.

J. Capacity Modulation:

1. Each chiller-heater shall be factory-equipped with temperature-sensing devices to continuously monitor the leaving water temperatures and to modulate fuel supply to the burner to vary the machine output to match load variations.

2. The machine shall be capable of capacity control from 100% to 30% of machine rated capacity.

3. Capacity modulation shall be effective for both chilled water and heating water operation.

K. Burner:

1. The chiller-heater shall be equipped with a Peabody-Gordon Piatt, Type F, turbo-ring, forced-draft burner, or equal.

2. The burner shall be capable of burning natural gas.

3. The entire fuel-burning system shall be listed by Underwriters Laboratories.

4. The burner shall be provided with all pressure regulators, switches, controls, ignition system and other devices required for proper and safe operation of the burner.

5. The burner shall include a stainless steel flame retention-type combustion head and shall be equipped with an external primary-secondary air ratio adjustment, both of which may be adjusted without dismantling the burner.

6. The burner control panel shall contain all controls required for burner operation, including a switch that allows either manual or automatic operation.

L. Continuous operation:

1. The chiller-heater shall be capable of continuous operation within its design limits without any adjustment or operator interference.

M. Insulation:

1. After the chiller-heater has been installed, operated and adjusted, it shall be insulated by contractor according to factory recommendations.

N. Working pressures:

1. The evaporator, condenser, absorber and hot water heat exchanger water circuits and headers shall be designed for 150 psig working pressure and factory-tested at 150% of the design pressure.

O. Fouling factor:

1. The fouling factor for all water circuits shall be 0.0005.

2. The pressure drop in all water circuits shall not exceed scheduled values.

P. Matching flanges:

1. Each chiller-heater shall include factory-installed ANSI flanges for all water connections.

Q. Water Boxes:

1. The chiller-heater shall be equipped with hinged covers at both ends of the evaporator, condenser and absorber water circuits for easy access to the tube bundles.

2. Covers shall be equipped with tapped drain connections.

R. Start-Up:

1. Initial start-up and adjustment of the chiller-heater shall be performed by or under the direct supervision and direction of the manufacturer.

S. Non standard features:

Leaving hot water temperatures shall be 175F.

1. Leaving chilled water temperatures of 44F shall be obtained with energy efficient module.

2. Condenser water entering and leaving temperatures of 85-100F shall be obtained.

An optional switch shall automatically stop the machine in event of an earthquake tremor.

2.02 STACK OR BREECHING

A. Manufacturers:

1. Van-Packer Company.

2. United McGill.

3. Metalbestos.

4. Or equal.

B. Furnish and install where indicated on the drawings a factory built, Underwriters' Laboratories, Inc. listed chimney stack.  Similar to Metalbestos Model IPS.

C. The chimney manufacturer shall furnish all items which form a part of the assembly, including cleanout section, tee section, straight sections, floor supported and companion section, elbows, flashing, counter flashing, and insulated thimble where required.  Each section shall bear the factory applied Underwriters' Laboratory label.

D. Installation shall be made in accordance with manufacturers recommendation and in compliance with the Underwriters' Laboratory, Inc. listing.

E. All chimney sections shall have an inner jacket of 304 stainless steel with 4 inch insulation.  The outer jacket for sections inside the central plant shall be aluminized steel and for sections outside the central plant shall be of 316 stainless steel.

The outer pipe surface temperature shall not exceed 120F at an ambient temperature of 70F.  Clearances around stack shall not be less than 4 inches to nearest construction.

The manufacturer shall furnish floor support sections where required.  The floor support section shall be factory built with an 11 gauge or heavier jacket, refractory lined, and installation shall be made with brackets welded to jacket as recommended by manufacturer.  Installation shall allow for 1/2" expansion.

F. Diameter and total height of stack as indicated on drawings.  Flash and/or counter flash and install insulated thimble as required.

G. Provide waterproofing at building envelope penetration.

H. Provide transition for connection to boiler or uninsulated stack sections, as required.

3.00 EXECUTION

3.01 INSTALLATION

A. General:

1. Install the work of this section in coordination with all other work of this project.

2. Provide all miscellaneous items needed for a complete operable system.

B. Chillers:

1. Shall be installed strictly in accordance with manufacturer's published instructions.

2. Installation shall be under the supervision of the manufacturer or his authorized representative.

3. All equipment shall be secured in place in accordance with the requirements of Section 15010, General Provisions.

C. Piping:

1. All piping connections shall be made with sizes shown.  Any adaptation to fit and connect to machinery shall be provided.

2. Piping connections to machinery shall be made without pacing stress or strain on equipment.

3. All piping shall be thoroughly cleaned prior to making final connections to equipment.

D. Breaching:

1. Breaching shall be provided and connected to each chiller-heater.  Provide adapters to fit equipment and to connect breaching of size shown.

2. Breaching and stack shall be run individually for each chiller-heater to discharge outside as shown.

3. Breaching connections shall be made without placing stress or strain on equipment.

E. Provide support hangers for all horizontal portions.  Support at all floor and roof penetrations.  Make provisions for thermal expansion and contraction of stack.

F. Insulation:

1. The unit shall be field insulated in accordance with manufacturer's published instructions after all leakage tests are performed.  Responsibility for furnishing and installing all insulation of chiller-heaters shall be under this section.

2. Insulation materials shall be heavy density (not less than 4 lb. per cu.ft.) 1" thick fiber glass for cold surfaces and 2" thick calcium silicate for hot surfaces.

3.02 FIELD QUALITY CONTROL

A. Installation of system under manufacturer's supervision.  Equipment to be tested for leaks before pacing in operation.

B. Supervision of start-up:  Furnish factory trained servicemen to check over the installation, adjust controls, put units into operation, and test for indicated performance.

3.03 INSTRUCTIONS

A. When required approvals of this work have been obtained, and at a time designated by the Owner, thoroughly demonstrate to the Owner;s maintenance personnel the operation and maintenance of this Work and demonstrate the contents of the approved manual.

END OF SECTION
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