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SECTION 15622 - DIRECT-FIRED ABSORPTION WATER CHILLERS
If applying for LEED-NC certification, energy savings resulting from the use of direct-fired absorption water chillers can be combined with other energy-saving measures to meet the requirements of LEED-NC Credit EA 1.

This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes packaged, direct-fired, double-effect absorption water chillers, with [gas] [fuel oil] [combination gas-oil] burners, with the following features:

1. Microprocessor-based controls[ complying with ASHRAE 135].

1.3 SUBMITTALS

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories.

B. LEED Submittal:

Retain subparagraph below for LEED-NC Credit EA 4; coordinate with requirements selected in Part 2 for refrigerants.

1. Product Data for Credit EA 4:  Documentation required by Credit EA 4 indicating that equipment and refrigerants comply.

C. Shop Drawings:  Complete set of manufacturer's certified prints of water chiller assemblies, control panels, sections and elevations, and unit isolation.  Include the following:

1. Assembled unit dimensions.

2. Operating weight and load distribution.

3. Required clearances for maintenance and operation.

4. Size and location of piping, wiring, and vent connections.

Retain first subparagraph and associated subparagraphs below if equipment is required to withstand specific design loads and design responsibilities have been delegated to Contractor or if structural data are required as another way to verify equipment's compliance with performance requirements.  Professional engineer qualifications are specified in Division 1 Section "Quality Requirements."

5. Vibration Isolation Calculations and Details:  Signed and sealed by a qualified professional engineer.

a. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic restraints and for designing vibration isolation bases.

b. Vibration Isolation Base Detail:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails and equipment mounting frames.

6. Wiring Diagrams:  Power, signal, and control wiring.

Retain paragraph and subparagraphs below if Drawings do not include detailed plans or if Project involves unusual coordination requirements.

D. Coordination Drawings:  Floor plans drawn to scale and coordinated with the following:

Edit subparagraphs below to suit Project.

1. Structural supports.

2. Piping roughing-in requirements.

3. Wiring roughing-in requirements, including spaces reserved for electrical equipment.

4. Access requirements, including working clearances for mechanical controls and electrical equipment, and tube pull and service clearances.

Retain paragraph below if ARI certification is retained in "Quality Assurance" Article.

E. Certificates:  For certification required in "Quality Assurance" Article.

Some manufacturers will not provide certification specified in first paragraph and subparagraphs below.  Verify availability with manufacturers and retain below if required by seismic criteria applicable to Project.  See the "Seismic Considerations" Article in the Evaluations in Division 15 Section "Packaged Water Chillers." Coordinate with Division 15 Section "Mechanical Vibration and Seismic Controls."

F. Manufacturer Seismic Qualification Certification:  Submit certification that water chillers, accessories, and components will withstand seismic forces defined in Division 15 Section "Mechanical Vibration and Seismic Controls." Include the following:

1. Basis for Certification:  Indicate whether withstand certification is based on actual test of assembled components or on calculation.

Retain one of first two subparagraphs below to define the term "withstand" as it applies to this Project.  Definition varies with type of building and occupancy and is critical to valid certification.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

b. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

G. Source quality-control test reports.

H. Startup service reports.

I. Operation and Maintenance Data:  For each water chiller to include in emergency, operation, and maintenance manuals.

J. Warranties:  Special warranties specified in this Section.

1.4 QUALITY ASSURANCE

A. ARI Certification:  Signed by manufacturer certifying compliance with requirements in ARI 560, "Absorption Water Chilling and Water Heating Packages."

LEED-NC Prerequisite EA 2 requires compliance with requirements in ASHRAE/IESNA 90.1-2004.

B. ASHRAE/IESNA 90.1-2004 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."

C. ASME Compliance:  Fabricate and label water chiller pressure vessels to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.

Retain first paragraph below for oil-fired absorption water chillers; retain second paragraph for gas-fired absorption water chillers; retain both for absorption water chillers with combination burners.

D. Comply with NFPA 31.

E. Comply with NFPA 54.

F. Comply with NFPA 70.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Ship water chillers from the factory with a vacuum or fully charged with lithium bromide or nitrogen.

1.6 COORDINATION

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 3.

1.7 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  See discussion about warranties in the "General Comments" Article in the Evaluations in Division 15 Section "Packaged Water Chillers." Coordinate with Division 1 Section "Product Requirements."

A. Standard Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of water chillers that fail in materials or workmanship.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations in Division 15 Section "Packaged Water Chillers" for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Carrier; a United Technologies Company.

2. Trane Company (The).

3. YORK International Corporation.

4. <Insert manufacturer's name.>

2.2 PACKAGED WATER CHILLERS

A. Description:  Factory-assembled and -tested water chiller complete with generator, evaporator, absorber, condenser, controls, solution pump, purge system, interconnecting unit piping and wiring, indicated accessories, and mounting frame.

B. Refrigerant:  Distilled or deionized water.

C. Absorbent:  Lithium bromide.

Retain paragraph below for projects in seismic areas.

D. Fabricate water chiller mounting frame and attachment to the pressure vessel with reinforcement strong enough to resist water chiller movement during a seismic event when the water chiller mounting frame is anchored to the building structure.

Delete paragraph and subparagraphs below if characteristics and capacities are scheduled on Drawings.

E. Water Chiller Characteristics and Capacities:

1. Refrigeration Capacity:  <Insert tons (kW).>

2. Heating Capacity:  <Insert MBh (kW).>

3. Chilled-Water Flow:  <Insert gpm (L/s).>

4. Evaporator Entering-Water Temperature:  <Insert deg F (deg C).>

5. Evaporator Leaving-Water Temperature:  <Insert deg F (deg C).>

6. Evaporator Water-Pressure Drop:  <Insert feet of head (kPa).>

7. Evaporator Fouling Factor:  <Insert factor.>

8. Condenser-Water Flow:  <Insert gpm (L/s).>

9. Condenser Entering-Water Temperature:  <Insert deg F (deg C).>

10. Condenser Leaving-Water Temperature:  <Insert deg F (deg C).>

11. Condenser-Water Pressure Drop:  <Insert feet of head (kPa).>

12. Condenser Fouling Factor:  <Insert factor.>

Delete first four subparagraphs below if water chiller is not used for water heating.

13. Hot-Water Flow:  <Insert gpm (L/s).>

14. Entering Hot-Water Temperature:  <Insert deg F (deg C).>

15. Leaving Hot-Water Temperature:  <Insert deg F (deg C).>

16. Hot-Water Heat-Exchanger Water Pressure Drop:  <Insert feet of head (kPa).>

17. Fuel Consumption:  <Insert value in MBh (kW).>

Retain subparagraph above for natural gas burners or first subparagraph below for oil burners.

18. Fuel Consumption:  <Insert value in gph (mL/s).>

LEED-NC Prerequisite EA 2 requires minimum efficiency equal to requirements in ASHRAE/IESNA 90.1-2004, Table 6.8.1C, "Water Chilling Packages ? Minimum Efficiency Requirements."  If applying for LEED-NC certification, comply with requirements in ASHRAE/IESNA 90.1-2004.

19. COP:  [1.00] <Insert value.>

20. IPLV:  [1.00] <Insert value.>

21. Solution-Pump Motor Data:

a. <Insert number> hp.

b. [120] [240] [480] <Insert other>-V ac.

c. [Single] [Three] phase.

d. <Insert number> A, full load.

e. <Insert number> A, locked rotor.

2.3 SHELL

A. Construction:  Fabricated from carbon steel, ASME labeled.

1. Maximum Working Pressure:  15 psig (104 kPa).

2. Maximum Working Temperature:  340 deg F (171 deg C).

3. Tube Sheets:  Carbon-steel plates; drilled and reamed for tubes.

2.4 HEAT EXCHANGERS

A. Tube Construction:  Individually replaceable, expanded into tube sheets.

Tube materials for all heat exchangers can be independently selected; the choice can be different for each heat exchanger depending on fluid types and heat-exchanger temperatures.

B. Evaporator:

1. Tube Materials:  [Copper] [Copper-nickel alloy] [Copper or copper-nickel alloy].

Both "Standard" and "Marine" water boxes are available in both pressure ratings, but 300 psig (2070 kPa) may be a special order.

2. Water Box:  [Standard] [Marine], with design working pressure of [150 psig (1035 kPa)] [300 psig (2070 kPa)], and having [flanged] [grooved mechanical-joint coupling] water-nozzle connections with a thermistor-type temperature sensor factory installed in each nozzle.

C. Condenser:

1. Tube Materials:  [Copper] [Copper-nickel alloy] [Copper or copper-nickel alloy].

Both "Standard" and "Marine" water boxes are available in both pressure ratings, but 300 psig (2070 kPa) may be a special order.

2. Water Box:  [Standard] [Marine], with design working pressure of [150 psig (1035 kPa)] [300 psig (2070 kPa)], and having [flanged] [grooved mechanical-joint coupling] water-nozzle connections with a thermistor-type temperature sensor factory installed in each nozzle.

D. Absorber:

1. Tube Materials:  [Copper] [Copper-nickel alloy] [Copper or copper-nickel alloy].

Both "Standard" and "Marine" water boxes are available in both pressure ratings, but 300 psig (2070 kPa) may be a special order.

2. Water Box:  [Standard] [Marine], with design working pressure of [150 psig (1035 kPa)] [300 psig (2070 kPa)], and having [flanged] [grooved mechanical-joint coupling] water-nozzle connections with a thermistor-type temperature sensor factory installed in each nozzle.

E. First-Stage Generator:

1. Tube Materials:  [Carbon] [Stainless] steel.

2. Working Pressure:  13 to 15 psig (90 to 104 kPa).

3. Burner Assembly:

a. Forced draft, single- or dual-fuel type; welded [stainless-]steel construction.

b. Minimum Turndown Ratio:  [3:1] [8:1].

c. UL approved.

d. Flame safeguard.

e. Fuel:  [Natural gas] [Propane] [No. 2 fuel oil] <Insert combination of fuels>.

4. Gas Train:  AGA and FMG approved, consisting of manual-shutoff valve, main gas regulator, low and high gas-pressure switches, and two leak-test valves.

Retain subparagraph above or below if only single-fuel burner assembly is used.

5. Oil Train:  Consisting of components supplied by burner manufacturer to provide specified fuel and air control operation.

F. Second-Stage Generator:

1. Tube Materials:  [Copper] [Copper-nickel alloy] [Copper or copper-nickel alloy].

2. Working Pressure:  13 to 15 psig (90 to 104 kPa).

G. Evaporator and Absorber Nozzle Materials:  Stainless steel or other noncorrosive material.

2.5 INSULATION

Insulating materials and thicknesses may vary among manufacturers; verify availability.

A. Cold Surfaces:  Closed-cell, flexible elastomeric, thermal insulation complying with ASTM C 534, Type II, for sheet materials.

1. Thickness:  [3/4 inch (19 mm)] [1-1/2 inches (38 mm)] <Insert thickness>.

2. Adhesive:  As recommended by insulation manufacturer.

3. Factory apply insulation over entire cold surface of water chiller components.

a. Apply adhesive to 100 percent of insulation contact surface.

b. Seal seams and joints.

c. After adhesive has fully cured, apply two coats of protective coating to insulation.

B. Hot Surfaces:  Mineral-Fiber Board Thermal Insulation:  Glass fibers bonded with thermosetting resin.  Comply with ASTM C 612, Type IB, without facing.

1. Thickness:  [1-1/2 inches (38 mm)] <Insert thickness>.

2. Factory apply insulation materials, accessories, and finishes; with smooth, straight, and even surfaces; and free of voids throughout the length of equipment.

3. Adhesive-Attached Anchor Pins and Speed Washers:  Galvanized-steel plate, pin, and washer manufactured for attachment to water chiller's hot surfaces with adhesive.  Pin length sufficient for insulation thickness indicated.

a. Adhesive:  Recommended by anchor pin manufacturer as appropriate for surface temperatures of water chillers; and with 100-lb (45-kg) holding capacity for direct pull perpendicular to adhered surface.

4. Bands:  3/4 inch (19 mm) wide, [stainless] [galvanized] steel.

5. Jacket:  Factory apply glass-cloth jacket, directly over insulation.

a. Apply jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.

b. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of jacket manufacturer's recommended adhesive.

c. Completely encapsulate insulation with jacket, leaving no exposed insulation.

d. Apply two coats of latex paint to glass-cloth jacket.

2.6 ACCESSORIES

A. Solution Pump:  Hermetically sealed, self-lubricating, and liquid cooled.

B. Purge System:  Unit mounted and factory wired, equipped with a pump and controls to constantly remove noncondensable vapors.

C. Control Valve:  Cast-iron or carbon-steel body, with PTFE seat and flanged connections, suitable for energy source specified, and with actuator and linkage.

1. Actuator and Linkage:  Capable of modulating flow from 20 to 100 percent.

2.7 CONTROLS

Coordinate this Article with Division 15 Section "HVAC Instrumentation and Controls."

A. Control Panel:  Stand-alone, microprocessor based.

B. Status Display:  Multiple-character liquid-crystal display or light-emitting diodes and keypad.  Display the following conditions:

Edit list below to suit Project.  Verify availability; status displays may vary depending on unit size.

1. Date and time.

2. Operating or alarm status.

3. Operating hours.

4. Outside-air temperature if required for chilled-water reset.

5. Temperature and pressure of operating set points.

6. Entering and leaving temperatures of chilled water and condenser water.

7. Entering and leaving hot-water temperatures.

8. Refrigerant temperature.

9. Solution concentration and temperature.

10. First-stage generator pressure and temperature.

11. Indication of solution- and purge-pump operation.

12. Generator shell pressure.

13. Number of starts.

Retain first subparagraph below for units that generate heating or domestic hot water.

14. Number of purge cycles.

15. <Insert other status display items.>

C. Control Functions:

Edit list below to suit Project.  Verify availability; functions may vary depending on unit size.

1. Automatically control burner-firing rate to maintain chilled-water or hot-water temperature set points.

2. Entering and leaving chilled-water temperatures and control set points.  Chilled-water temperature shall be reset based on [return-water] [outside-air] [space] temperature.

3. Operate solution and refrigerant pumps for several minutes after heat-input valve is closed to ensure crystallization does not occur.

D. Safety Shutdowns:

Edit list below to suit Project.  Verify availability; conditions may vary depending on unit size.

1. Crystallization.

2. Low refrigerant temperature.

3. Loss of chilled- or condenser-water flow.

4. Low leaving chilled-water temperature[, 2 deg F (1 deg C) below set point].

5. Power failure.

6. Solution-pump overloads.

7. Burner alarm indication.

8. First-stage generator high temperature or pressure.

9. High solution concentration.

10. Incomplete dilution cycle.

11. <Insert other conditions.>

E. Warning Conditions:  Control panel shall close warning contacts and generate a message when one of the following operating conditions is detected:

Edit list below to suit Project.  Verify availability; conditions may vary depending on unit size.

1. Low refrigerant temperature.

2. High generator temperature or pressure.

3. High or low entering condenser-water temperature.

4. Purge-pump current overload.

5. Solution temperature sensor failure.

6. Low chilled-water flow.

7. <Insert other warning conditions.>

2.8 MOTORS

Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 15 Section "Motors." If different characteristics are required, add paragraphs below to suit Project.

A. Comply with requirements in Division 15 Section "Motors."

2.9 SOURCE QUALITY CONTROL

Factory tests are an added cost option and may not be available from some manufacturers.  Verify requirement with Owner.

A. Factory test and rate water chillers, before shipping, according to ARI 560, "Absorption Water Chilling and Water Heating Packages."

Test and inspection in first paragraph below are not required on water chillers operating at less than 15 psig (104 kPa).

B. Factory test and inspect each heat exchanger according to ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, if the operating pressure will exceed 15 psig (104 kPa).  Stamp with ASME label.

C. Factory test and inspect water boxes at 150 percent of operating pressure.

D. Rate sound power level according to ARI 575 procedure.

Retain below if Owner wants to witness source quality-control testing.

E. Allow Owner access to places where water chillers are being source quality-control tested.  Notify Architect 14 days in advance of testing.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Before water chiller installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, piping, and electrical to verify actual locations, sizes, and other conditions affecting water chiller performance, maintenance, and operations.

1. Final water chiller locations indicated on Drawings are approximate.  Determine exact locations before roughing-in for piping and electrical connections.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 WATER CHILLER INSTALLATION

A. Install water chillers on concrete bases.  Concrete base is specified in Division 15 Section "Basic Mechanical Materials and Methods," and concrete materials and installation requirements are specified in Division 3.

Revise paragraph and subparagraphs below based on installed equipment.  Indicate dowel rod quantity, size, and spacing on Drawings.

B. Concrete Bases:  Anchor chiller mounting frame to concrete base.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Cast-in-place concrete materials and placement requirements are specified in Division 3.

Retain first paragraph below for equipment supported on slabs-on-grade.  Coordinate with Drawings and Division 15 Section "Mechanical Vibration and Seismic Controls."

C. Vibration Isolation:  Rubber pads with a minimum deflection of [0.25 inch (6.35 mm)] <Insert deflection>.  Vibration isolation devices and installation requirements are specified in Division 15 Section "Mechanical Vibration and Seismic Controls."

D. Maintain manufacturer's recommended clearances for service and maintenance.

E. Charge water chiller with lithium bromide solution if not factory charged.

F. Install separate devices furnished by manufacturer.

3.3 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in Division 15 Section "Hydronic Piping." If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Chilled- and condenser-water piping installation requirements are specified in Division 15 Section "Hydronic Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect gas piping full size to water chiller gas-train inlet with union.

Retain paragraph above for gas-fired water chillers and first paragraph below for oil-fired water chillers, or both for combination gas- and oil-fired water chillers.

C. Connect oil piping full size to burner inlet with shutoff valve and union.

D. Install piping adjacent to water chillers to allow service and maintenance.

E. Generator Connections:  Connect fuel-fired burner assembly and blower and associated damper for combustion air.

F. Evaporator Connections:  Connect inlet to evaporator with controller-bulb well, shutoff valve, thermometer, strainer, pressure gage, and union or flange.  Connect outlet to evaporator with shutoff valve, flow switch, balancing valve, thermometer, pressure gage, and union or flange.

G. Condenser Connections:  Connect inlet to condenser with shutoff valve, thermometer, plugged tee, and pressure gage.  Connect outlet to condenser with shutoff valve, thermometer, drain line and shutoff valve, strainer, and plugged tee.

H. Connect flue to burner outlet.

I. Safety Relief Valve Connections:  Extend vent piping to the outside without valves or restrictions.  Pipe drip-pan elbow drain connection to suitable drain.

J. Ground water chillers according to Division 16 Section "Grounding and Bonding."

K. Connect wiring according to Division 16 Section "Conductors and Cables."

L. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.4 STARTUP SERVICE

Delete first paragraph below if factory-authorized service representative is not required.

A. Engage a factory-authorized service representative to perform startup service.

B. Inspect field-assembled components, equipment installation, and piping and electrical connections for proper assemblies, installations, and connections.

C. Complete installation and startup checks according to manufacturer's written instructions and perform the following:

1. Verify that refrigerant charge is sufficient and water chiller has been leak tested.

2. Verify that pumps are installed and functional.

3. Verify that thermometers and gages are installed.

4. Operate water chiller for run-in period according to manufacturer's written instructions.

5. Verify and record performance of chilled- and condenser-water flow and low-temperature interlocks.

6. Verify and record performance of water chiller protection devices.

7. Test and adjust controls and safeties.  Replace damaged or malfunctioning controls and equipment.

D. Prepare a written startup report that records results of tests and inspections.

E. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site outside normal occupancy hours for this purpose.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain water chillers.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."
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