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SECTION 15738 - SPLIT-SYSTEM AIR-CONDITIONING UNITS
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.

Delete editor’s comments before submitting specifications for a project.

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 split-system air-conditioning and heat pump units consisting of separate evaporator-fan and compressor-condenser components.  Units are designed for exposed or concealed mounting, and may be connected to ducts.

1.3 SUBMITTALS

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of product indicated.  Include performance data in terms of capacities, outlet velocities, static pressures, sound power characteristics, motor requirements, and electrical characteristics.

B. Shop Drawings:  Diagram power, signal, and control wiring.

C. Samples for Initial Selection:  For units with factory-applied color finishes.

Retain first paragraph below if Contractor is responsible for field quality-control testing.

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For split-system air-conditioning units to include in emergency, operation, and maintenance manuals.

F. Warranty:  Special warranty specified in this Section.

Retain paragraph and subparagraph below if HCFC-free refrigerants are required for LEED Credit EA 4; coordinate with requirements selected in Part 2 for refrigerants.

G. LEED Submittals:

1. Credit EA 4:  Manufacturers' product data for refrigerants, including printed statement that refrigerants are free of HCFCs.

1.4 QUALITY ASSURANCE

Retain first paragraph below to allow Drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of split-system units and are based on the specific system indicated.  Refer to Division 1 Section "Product Requirements."

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. Energy-Efficiency Ratio:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."

D. Coefficient of Performance:  Equal to or greater than prescribed by ASHRAE 90.1, "Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."

E. ASHRAE Standard 90.1 Compliance: Equipment not labeled under the U.S. National Appliance Energy Conservation Act shall carry a permanent manufacturer-installed label stating compliance.

LEED Credit EA 4 awards a single point if all HVAC&R equipment has HCFC-free refrigerant.  R-407C and R-410A are HCFC-free refrigerants.  R-22 seems still seems to be the staple of the industry, but the number of products utilizing these new refrigerants is growing.  Verify that refrigerants specified allows competition between unit manufacturers.

F. Units shall be designed to operate with HCFC-free refrigerants.

1.5 COORDINATION

Retain first paragraph below if remote condensing units are located on grade; second paragraph if they are located on roof.

A. Coordinate size and location of concrete bases for units.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork are specified in [Division 3 Section "Cast-in-Place Concrete][Division 15 Section, “Basic Mechanical Materials]."

B. Coordinate size, location, and connection details with roof curbs, equipment supports, and roof penetrations specified in Division 7 Section "Roof Accessories."

1.6 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.  Coordinate with Division 1 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of split-system air-conditioning units that fail in materials or workmanship within specified warranty period.

Verify available warranties for units and components and insert number below.

1. Warranty Period:  [Five] <Insert other number> years from date of Substantial Completion.

1.7 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise two subparagraphs below to suit Project.

1. Filters:  One set of filters for each unit.

2. Fan Belts:  One set of belts for each unit.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

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

Edit list below; all manufacturers may not make each combination of unit components.

1. Carrier Air Conditioning; Div. of Carrier Corporation.

2. Evcon Industries, Inc.

3. First Co.

4. Friedrich Air Conditioning Company.

5. Koldwave, Inc.

6. Lennox Industries Inc.

7. Mitsubishi Electric Sales Canada, Inc.

8. Mitsubishi Electronics America, Inc.; HVAC Division.

9. Mitsubishi Heavy Industries America, Inc.; Air-Conditioning & Refrigeration Division, Inc.

10. Sanyo Fisher (U.S.A.) Corp..

11. Tadiran Electronic Industries Inc.; Appliance Division.

12. Trane Company (The); Unitary Products Group.

13. York International Corp.

14. <Insert manufacturer's name.>

2.2 PERFORMANCE REQUIREMENTS

1. Performance efficiency for water-cooled units: 

a. Units less than 19 kW (65,000 Btuh):  12.1 EER

b. Units 19 kW through 40 kW (65,000 and 135,000 Btuh): 11.3 EER

c. Units 40 kW through  53 kW (135,000 through 180,000 Btuh): 10.8 EER

2. Performance efficiency for air-cooled units: 

a. Units less than 19 kW (65,000 Btuh):  10 SEER

b. Units 19 kW through 40 kW (65,000 and 135,000 Btuh): 10.1 EER

c. Units 40 kW through  53 kW (135,000 through 180,000 Btuh): 9.5 EER

2.3 CONCEALED EVAPORATOR-FAN COMPONENTS

A. Chassis:  Galvanized steel with flanged edges, removable panels for servicing, and insulation on back of panel.

1. Insulation:  Faced, glass-fiber duct liner.

2. Drain Pans:  Galvanized steel, with connection for drain; insulated.

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and with thermal-expansion valve.

Retain one of first two paragraphs below if heating is required.

C.  [Water] [Steam] Coil:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 2.5 mm (0.1 inch); leak tested to 2070 kPa (300 psig) underwater; and having a two-position control valve.

D. Electric Coil:  Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic support bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset thermal cutout; airflow proving device; and one-time fuses in terminal box for overcurrent protection.

E. Fan:  Forward-curved, double-width wheel of galvanized steel; directly connected to motor.

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.

F. Fan Motors:  Comply with requirements in Division 15 Section "Motors."

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and permanent lubrication.

LEED Credit EQ 3.1 requires minimum MERV-13 filters.  Verify availability of MERV-13 filters with rooftop unit manufacturers.

G. Disposable Filters:  25 mm (1 inch) thick, in fiberboard frames.

H. Wiring Terminations:  Connect motor to chassis wiring with plug connection.

2.4 FLOOR-MOUNTING, EVAPORATOR-FAN COMPONENTS

A. Cabinet:  Enameled steel with removable panels on front and ends in color selected by Architect.

1. Discharge Grille:  [Steel with surface-mounted frame] [Welded steel bars forming a linear grille and welded into supporting panel].

2. Insulation:  Faced, glass-fiber, duct liner.

3. Drain Pans:  Galvanized steel, with connection for drain; insulated.

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and with thermal-expansion valve.

Retain one of first two paragraphs below if heating is required.

C. [Water] [Steam] Coil:  Copper tube, with mechanically bonded aluminum fins spaced no closer than 2.5 mm (0.1 inch); leak tested to 2070 kPa (300 psig) underwater; and having a 2-position control valve.

D. Fan:  Direct drive, centrifugal[, with power-induced outside air].

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.

E. Fan Motors:  Comply with requirements in Division 15 Section "Motors."

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and permanent lubrication.

LEED Credit EQ 3.1 requires minimum MERV-13 filters.  Verify availability of MERV-13 filters with rooftop unit manufacturers.

F. Filters:  Permanent, cleanable.

2.5 WALL-MOUNTING, EVAPORATOR-FAN COMPONENTS

A. Cabinet:  Enameled steel with removable panels on front and ends in color selected by Architect, and discharge drain pans with drain connection.

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and with thermal-expansion valve.

Retain first paragraph below for heat pump units and supplemental electric heat.

C. Electric Coil:  Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic support bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset thermal cutout; airflow proving device; and one-time fuses in terminal box for overcurrent protection.

D. Fan:  Direct drive, centrifugal fan.

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.

E. Fan Motors:  Comply with requirements in Division 15 Section "Motors."

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and permanent lubrication.

LEED Credit EQ 3.1 requires minimum MERV-13 filters.  Verify availability of MERV-13 filters with rooftop unit manufacturers.

F. Filters:  Permanent, cleanable.

2.6 CEILING-MOUNTING, EVAPORATOR-FAN COMPONENTS

A. Cabinet:  Enameled steel with removable panels on front and ends in color selected by Architect, and discharge drain pans with drain connection.

B. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and with thermal-expansion valve.

Retain first paragraph below for heat pump units and supplemental electric heat.

C. Electric Coil:  Helical, nickel-chrome, resistance-wire heating elements with refractory ceramic support bushings; automatic-reset thermal cutout; built-in magnetic contactors; manual-reset thermal cutout; airflow proving device; and one-time fuses in terminal box for overcurrent protection.

D. Fan:  Direct drive, centrifugal fan[, with power-induced outside air,] and integral condensate pump.

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.

E. Fan Motors:  Comply with requirements in Division 15 Section "Motors."

1. Special Motor Features:  Multitapped, multispeed with internal thermal protection and permanent lubrication.

LEED Credit EQ 3.1 requires minimum MERV-13 filters.  Verify availability of MERV-13 filters with rooftop unit manufacturers.

F. Filters:  Permanent, cleanable.

2.7 AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS

A. Casing:  Steel, finished with baked enamel in color selected by Architect, with removable panels for access to controls, weep holes for water drainage, and mounting holes in base.  Provide brass service valves, fittings, and gage ports on exterior of casing.

B. Compressor:  Hermetically sealed with crankcase heater and mounted on vibration isolation.  Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.

1. Compressor Type:  [Reciprocating] [Scroll].

Feature in subparagraph below is not available from all manufacturers.

2. Two-speed compressor motor with manual-reset high-pressure switch and automatic-reset low-pressure switch.

LEED Credit EA 4 awards a single point if all HVAC&R equipment has HCFC-free refrigerant.  R-407C and R-410A are HCFC-free refrigerants.  R-22 seems still seems to be the staple of the industry, but the number of products utilizing these new refrigerants is growing.  Verify that refrigerants specified allows competition between unit manufacturers. Consider the following requirement carefully.

3. Refrigerant Charge:  [R-22] [R-407C] [R-410A] <Insert type>.

C. Refrigerant Coil:  Copper tube, with mechanically bonded aluminum fins, complying with ARI 210/240, and with liquid subcooler.

Retain first paragraph below for heat pump units.

D. Heat Pump Components:  Reversing valve and low-temperature air cut-off thermostat.

E. Fan:  Aluminum-propeller type, directly connected to motor.

F. Motor:  Permanently lubricated, with integral thermal-overload protection.

G. Low Ambient Kit:  Permits operation down to 7 deg C (45 deg F).

H. Mounting Base:  Polyethylene.

2.8 WATER-COOLED, COMPRESSOR-CONDENSER COMPONENTS

A. Casing:  Steel, with baked-enamel finish in color selected by Architect, removable panels for access to controls, and mounting holes in base.  Provide brass service valves, fittings, and gage ports on exterior of casing.

B. Compressor:  Hermetically sealed with crankcase heater and mounted on vibration isolation.  Compressor motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor.

1. Compressor Type:  [Reciprocating] [Scroll].

Feature in subparagraph below is not available from all manufacturers.

2. Two-speed compressor motor with manual-reset high-pressure switch and automatic-reset low-pressure switch.

LEED Credit EA 4 awards a single point if all HVAC&R equipment has HCFC-free refrigerant.  R-407C and R-410A are HCFC-free refrigerants.  R-22 seems still seems to be the staple of the industry, but the number of products utilizing these new refrigerants is growing.  Verify that refrigerants specified allows competition between unit manufacturers. Consider the following requirement carefully.

3. Refrigerant Charge:  [R-22] [R-407C] [R-410A] <Insert type>.

Retain first paragraph below for heat pump units.

C. Heat Pump Components:  Reversing valve.

D. Heat Exchanger:  Copper tubes in copper tube or in steel shell, with water-temperature-actuated, water-regulating valve.

2.9 ACCESSORIES

A. Refrigerant Line Kits:  Soft-annealed copper suction and liquid lines factory cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.

2.10 CONTROLS

A. Factory-installed, [native ASHRAE 135, BACnet,] [LonWorks compatible] microprocessor controls specified by Division 15 Section, "Building Automation System" and “Temperature Controls[” and "Sequence of Operation]."

B. Control equipment and sequence of operation are specified in Division 15 Sections "Building Automation System" and "Sequence of Operation."

Retain paragraph above if controls are part of overall temperature control system, or one of first two paragraphs and associated subparagraphs below.

C. Thermostat:  Low voltage with subbase to control compressor and evaporator fan.

D. Thermostat:  Wireless infrared functioning to remotely control compressor and evaporator fan, with the following features:

1. Compressor time delay.

2. 24-hour time control of system stop and start.

3. Liquid-crystal display indicating temperature, set-point temperature, time setting, operating mode, and fan speed.

4. Fan-speed selection, including auto setting.

E. Automatic-reset timer to prevent rapid cycling of compressor.

F. Refrigerant Line Kits:  Soft-annealed copper suction and liquid lines factory cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.

LEED Credit EA 5 requires continuous metering equipment for monitoring building energy consumption performance over time.  Retain paragraph and subparagraphs below if required to comply with the requirements for this credit.  Verify availability of control features with unit manufacturers.

G. Additional Monitoring:

1. Monitor constant and variable motor loads.

2. Monitor variable frequency drive operation.

3. Monitor economizer cycle.

4. Monitor cooling load.

5. Monitor air distribution static pressure and ventilation air volumes.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Install units level and plumb.

B. Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to building structure.

C. Install ground-mounting, compressor-condenser components on 100-mm- (4-inch-) thick, reinforced concrete base; 100 mm (4 inches) larger on each side than unit.  Concrete, reinforcement, and formwork are specified in Division 3 Section "Cast-in-Place Concrete."  Coordinate anchor installation with concrete base.

Retain paragraph above or first paragraph below.

D. Install ground-mounting, compressor-condenser components on polyethylene mounting base.

E. Install roof-mounting compressor-condenser components on equipment supports specified in Division 7 Section "Roof Accessories."  Anchor units to supports with removable, cadmium-plated fasteners.

Retain first paragraph below if Project is in a seismic area.

F. Install seismic restraints.

G. Install compressor-condenser components on restrained, spring isolators with a minimum static deflection of [25 mm (1 inch)] <Insert other static deflection>.  Refer to Division 15 Section "Mechanical Vibration Controls and Seismic Restraints."

H. Install and connect precharged refrigerant tubing to component's quick-connect fittings.  Install tubing to allow access to unit.

3.2 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

Retain subparagraph below for units with hot-water coils.

1. Water Coil Connections:  Comply with requirements in Division 15 Section "Hydronic Piping."  Connect to supply and return coil with shutoff-duty valve and union or flange on the supply connection and with throttling-duty valve and union or flange on the return connection.

Retain subparagraph below for units with remote water-cooled condenser.

2. Remote Water-Cooled Condenser Connections:  Comply with requirements in Division 15 Section "Hydronic Piping."  Connect to supply and return with shutoff-duty valve and union or flange on the supply connection and with throttling-duty valve and union or flange on the return connection.

Retain subparagraph below for units with steam coils.

3. Steam Coil Connections:  Comply with requirements in Division 15 Section "Steam and Condensate Piping."  Connect to steam piping with shutoff valve and union or flange; for condensate piping, starting from the coil connection, connect with union or flange, strainer, trap, and shutoff valve.

B. Install piping adjacent to unit to allow service and maintenance.

Retain first paragraph below for units connected to ducts.  Coordinate duct installation requirements with schematics on Drawings and with requirements specified for duct systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

C. Duct Connections:  Duct installation requirements are specified in Division 15 Section "Metal Ducts."  Drawings indicate the general arrangement of ducts.  Connect supply[ and return] ducts to split-system air-conditioning units with flexible duct connectors.  Flexible duct connectors are specified in Division 15 Section "Duct Accessories."

D. Ground equipment according to Division 16 Section "Grounding and Bonding."

E. Electrical Connections:  Comply with requirements in Division 16 Sections for power wiring, switches, and motor controls.

3.3 FIELD QUALITY CONTROL

Retain first paragraph below to require a factory-authorized service representative to perform, or assist Contractor with, field inspections, tests, and adjustments.  Retain one of two options to suit Project; delete both to require only an inspection before field testing.

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect[, test, and adjust] field-assembled components and equipment installation, including connections[, and to assist in field testing].  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.

2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

C. Remove and replace malfunctioning units and retest as specified above.

3.4 STARTUP SERVICE

Delete this Article if factory-authorized service representative is not required.

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

1. Complete installation and startup checks according to manufacturer's written instructions.

2. <Insert startup steps if any.>

3.5 DEMONSTRATION

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