SECTION 23 81 23

DUCTLESS SPLIT SYSTEM AIR CONDITIONERS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section Includes:

1. Wall mount split system air conditioners.

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities,
operating characteristics, electrical characteristics, and furnished specialties and

accessories.

Shop Drawings: Include plans, elevations, sections, details, and attachments to
other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

2. Wiring Diagrams: For power, signal, and control wiring.

Color Samples: For unit cabinet, discharge grille, and exterior louver and for each
color and texture specified.

Coordination Drawings: Plans, elevations, and other details, drawn to scale, using
input from Installers of the items involved.

Field quality-control reports.

Operation and Maintenance Data: Air conditioners to include emergency, operation,
and maintenance manuals.

Warranty: Sample of special warranty.
QUALITY ASSURANCE
Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.
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1.5

1.6

1.7

ASHRAE Compliance:

1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety
Standard for Refrigeration Systems."

2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2004,
Section 4 - "Outdoor Air Quality," Section 5 - "Systems and Equipment,"
Section 6 - "Ventilation Rate Procedures," and Section 7 - "Construction and
Startup."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2004.

ASME Compliance: Fabricate and label water-cooled condenser shell to comply with
ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels," Division 1.

COORDINATION

Coordinate layout and installation of air conditioners and suspension system with
other construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
Coordinate pathways of refrigerant piping.

Coordinate sizes and locations of concrete bases with actual equipment provided.

Coordinate sizes and locations of roof curbs, equipment supports, and roof
penetrations with actual equipment provided.

WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to
repair or replace components of air conditioners that fail in materials or workmanship

within specified warranty period.

1. Warranty Period for Compressors: Manufacturer's standard, but not less than
five years from date of Substantial Completion.

2. Warranty Period for Humidifiers: Manufacturer's standard, but not less than
three years from date of Substantial Completion.

3. Warranty Period for Control Boards: Manufacturer's standard, but not less
than three years from date of Substantial Completion.

EXTRA MATERIALS

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

1. Fan Belts: One set(s) for each belt-driven fan.

2. Filters: One set(s) of filters for each unit.
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PART 2 - PRODUCTS
2.1 DUCTLESS SPLIT SYSTEM

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

1. Carrier
2. Mitsubishi
3. Toshiba

B. Description: Outdoor-mounted, air-cooled split system outdoor section suitable for
on-the-ground, rooftop, wall hung, balcony, or under-deck installation. Unit shall
consist of a hermetic compressor, an air-cooled coil, propeller-type condenser fan,
and a control box. Unit shall discharge air horizontally as shown on the contract
drawings. Units shall function as the outdoor component of an air-to air cooling
system.

C. Standard Features

1. Unit will be rated in accordance with the latest edition of ARI Standard 210.

2. Unit will be certified for capacity and efficiency, and listed in the latest ARI
directory.

3. Unit construction will comply with latest edition of ANSI/ASHRAE and with
NEC.

4, Unit will be constructed in accordance with UL standards and will carry the UL

label of approval. Unit will have c-UL approval.

5. Unit cabinet shall be capable of withstanding Federal Test Standard No. 141
(method 6061) 500-hour salt spray test.

6. Air-cooled condenser coils will be leak tested and pressure tested.

7. Unit constructed in ISO9001 approved facility.

8. Unit shall be rated per ARI Standards 210/240 and listed in the ARI directory

as a matched system.

D. Delivery, Storage, and Handling: Unit(s) shall be stored and handled per
manufacturer’'s recommendations.

2.2 OUTDOOR CONDENSING UNIT
A. Products

1. General: Factory assembled, single piece, air-cooled outdoor unit. Contained
within the unit enclosure shall be all factory wiring, piping, controls,
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compressor, refrigerant charge Puron® (R-410A), and special features
required prior to field start-up.

2. Unit Cabinet: Unit cabinet shall be constructed of galvanized steel,
bonderized and coated with a powder coat paint.

3. Fans:

a. Outdoor fans shall be direct-drive propeller type, and shall discharge
air horizontally. Fans shall blow air through the outdoor coil.

b. Outdoor fan motors shall be totally enclosed, single-phase motors with
class B insulation and permanently lubricated bearings. Shafts will be
corrosion resistant.

C. Shaft shall have inherent corrosion resistance.

d. Fan blades shall be corrosion resistant and shall be statically and
dynamically balanced.

e. Outdoor fan openings will be equipped with coated steel wire safety
guards.

4. Compressor: Compressor will be hermetically sealed rotary type.

a. Compressor assembly shall be installed on rubber vibration isolators.

b. Compressors shall be single-phase as specified on the contract
drawings.

5. Outdoor Coil:

a. Coil shall be constructed of aluminum fins mechanically bonded to
internally enhanced, seamless copper tubes, which are cleaned,
dehydrated, and sealed.

b. Apply Luvata® Insitu, or equal, protective coating. Shall be a spray-
applied, low VOC, synthetic, water-based coating embedded with 316
stainless steel to all coil surface areas, Coating shall be flexible when
cured and have a dry film thickness of 1.-2. mils of thickness and
resistant to cracking due to thermodynamic expansion and contraction.

C. Coating shall be compliant with EPA standards and registered with the
SCAQMD as an environmentally sustainable single part water based
coating, registered and permitted with local EPA air management
agencies for use as a HVAC protective coating product.

d. Application company shall be fully permitted, licensed and can

demonstrate an association with United Technologies Corporation for a
period longer than 5 years and show a history of workmanship
compliance excellence with the manufacture of such equipment
specified.
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Coating applicator shall prove to be in business and financially solvent
for a period exceeding the specified warranty of 5 years.

Coating shall have superior hardness characteristics per ASTM D3363-
92A and a crosshatch adhesion of 4B-5B per ASTM B3359-93.
Humidity and water immersion resistance shall be up to a minimum of
1000 hours (ASTM D2247).

Polymer coating will meet ASTM requirements in relation to microbial
contamination as per G-21 and D-3273 testing protocol.

Corrosion durability shall be confirmed through testing of no less than
5,000 hours salt spray per ASTM B117-90.

5-year written and submitted conditional warranties mandatory for
project.

Refrigeration Components:

a.

Refrigeration circuit components will include liquid-line front-seating
shut-off valve with sweat connections, vapor-line front seating shutoff
valve with sweat connections, accumulator, system charge of Puron®
(R-410A) refrigerant, and compressor oil.

Unit will be equipped with high-pressure switch, low pressure switch
and filter drier for Puron refrigerant.

All refrigerant piping provided and sized in accordance with the
manufacturer’s requirements.

Controls and Safeties:

a. Operating controls and safeties shall be factory selected, assembled,
and tested. The minimum control functions shall include the following:

Controls:

a. Time delay restart to prevent compressor reverse rotation on single-
phase scroll compressors.

b. Automatic restart on power failure.

c. Safety lockout if any outdoor unit safety is open.

d. A time delay control sequence provided through the fan coil board,
thermostat, or controller.

e. Liquid line low-pressure switches.

f. Automatic outdoor-fan motor protection.
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2.3

9. Safeties:

a. System diagnostics.
b. Compressor motor current and temperature overload protection.
C. High-pressure relief.
d. Outdoor fan failure protection.
10. Electrical Requirements:
a. Units shall operate on single-phase, 60-cycle power at 115V for sizes

009-012 and 208/230V for sizes 012,018, and 024 as specified.
b. Unit electrical power shall be a single point connection.

C. All power and control wiring must be installed per NEC and all local
building codes.

11. Special Features (Field Installed):

a. Low-Ambient Kit: Control shall regulate fan-motor cycles in response
to saturated condensing, pressure of the unit. The control shall be
capable of maintaining a condensing temperature of 100 F OO 10 F with
outdoor temperatures to -20 F. Installation of kit shall not require
changing the outdoor-fan motor.

b. Crankcase Heater: An electric resistance heater which mounts to the
base of the compressor to keep the lubricant warm during off cycles.
A crankcase heater is required for low ambient operation.

c. Wind Baffle Kit: Field-installed accessory kit used with horizontal
discharge outdoor condensing units to provide improved unit operation
in areas with high winds.

DUCTLESS HIGH-WALL MOUNTED FAN COIL

System Description: Indoor, wall-mounted, direct-expansion fan coil matched with a
cooling only outdoor unit. Unit sizes 3 / 4 to 2 tons. Carrier model 40 MVC (cooling

only).

Standard Features: Unit shall be rated per ARI Standards 210/240 and listed in the
ARI directory as a matched system.

Delivery, Storage, and Handling: Unit(s) shall be stored and handled per
manufacturer’'s recommendations.

Products
1. General: Indoor, direct-expansion, wall-mounted fan coil. Unit shall be

complete with cooling/heating coil, fan, fan motor, piping connectors,
electrical controls, microprocessor control system, and integral temperature
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sensing. Unit shall be furnished with integral wall mounting bracket and
mounting hardware.

E. Unit Cabinet: Cabinet discharge and inlet grilles shall be attractively styled, high-
impact polystyrene. Cabinet shall be fully insulated for improved thermal and
acoustic performance.

F. Fans: Fan shall be tangential direct-drive blower type with air intake at the top of
the unit and discharge at the bottom front. Automatic, motor-driven vertical air
sweep shall be provided standard. Air sweep operation shall be user selectable. The
vertical sweep may be adjusted (using the remote control) and the horizontal air
direction may be set manually.

G. Coil: Coil shall be copper tube with aluminum fins and galvanized steel tube sheets.
Fins shall be bonded to the tubes by mechanical expansion. A drip pan under the coil
shall have a drain connection for hose attachment to remove condensate.
Condensate pan shall have internal trap.

H. Motor: overload protection. Fan motors shall be 3-speed.

I. Controls: Controls shall consist of a microprocessor-based control system which
shall control space temperature, determine optimum fan speed, and run self-
diagnostics. The temperature control range shall be from 62 deg F to 84 deg F. The
unit shall have the following functions as a minimum:

1. An automatic restart after power failure at the same operating conditions as
at failure.

2. A timer function to provide a minimum 24-hour timer cycle for system Auto
Start/Stop.

3. Indoor coil freeze protection.

4, Wireless infrared remote control to enter set points and operating conditions.

5. Automatic air sweep control to provide on or off activation of air sweep
louvers.

6. Fan-only operation to provide room air circulation when no cooling is
required.

7. Fan speed control shall be user-selectable: high, medium, low, or

microprocessor controlled automatic operation during all operating modes.
J. Filters: Unit shall have filter track with factory-supplied cleanable filters.

K. Refrigerant Lines: All units should have refrigerant lines that can be oriented to
connect from the left, right or back of the unit. Both refrigerant lines need to be
insulated. Exposed refrigerant piping shall be covered in PVC jacketing with color to
match.

L. Power Requirements: Unit main power is supplied to the outdoor unit. Contractor
shall supply 4-wire connecting cable to supply power to the indoor unit. For 9K and
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12K units, all four wires are low voltage DC. For 18K and 24K units, two wires are
high voltage AC power, one is low voltage DC, and one is ground wire.

PART 3 - EXECUTION

3.1

3.3

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance
with requirements for installation tolerances and other conditions affecting
performance of the Work.

Examine roughing-in for hydronic piping systems to verify actual locations of piping
connections before equipment installation.

Examine walls, floors, and roofs for suitable conditions where air conditioners will be
installed.

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

Piping installation requirements are specified in other Division 23 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to machine to allow service and maintenance.

Water and Drainage Connections: Comply with applicable requirements in

Division 22 Section "Domestic Water Piping." Provide adequate connections for

water-cooled units, condensate drain, and humidifier flushing system.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect, test, and adjust components, assemblies, and equipment installations,

including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service
representative to inspect components, assemblies, and equipment
installations, including connections, and to assist in testing.

Tests and Inspections:

1. Inspect for and remove shipping bolts, blocks, and tie-down straps.

2. After installing air conditioners and after electrical circuitry has been
energized, test for compliance with requirements.

3. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.
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4, Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

D. Air conditioners will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports.

F.  After startup service and performance test, change filters and flush humidifier.

3.4 ADJUSTING

A. Adjust initial temperature and humidity set points.

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

C. 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 Project during other-than-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 air conditioners.

END OF SECTION
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	SECTION 23 81 23
	DUCTLESS SPLIT SYSTEM AIR CONDITIONERS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Wall mount split system air conditioners.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.

	C. Color Samples:  For unit cabinet, discharge grille, and exterior louver and for each color and texture specified.
	D. Coordination Drawings:  Plans, elevations, and other details, drawn to scale, using input from Installers of the items involved.
	E. Field quality-control reports.
	F. Operation and Maintenance Data:  Air conditioners to include emergency, operation, and maintenance manuals.
	G. Warranty:  Sample of special warranty.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:
	1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for Refrigeration Systems."
	2. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004,  Section 4 - "Outdoor Air Quality," Section 5 - "Systems and Equipment," Section 6 - "Ventilation Rate Procedures," and Section 7 - "Construction and Startup."

	C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004.
	D. ASME Compliance:  Fabricate and label water-cooled condenser shell to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, "Pressure Vessels," Division 1.

	1.5 COORDINATION
	A. Coordinate layout and installation of air conditioners and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.
	B. Coordinate pathways of refrigerant piping.
	C. Coordinate sizes and locations of concrete bases with actual equipment provided.
	D. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of air conditioners that fail in materials or workmanship within specified warranty period.
	1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years from date of Substantial Completion.
	2. Warranty Period for Humidifiers:  Manufacturer's standard, but not less than three years from date of Substantial Completion.
	3. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three years from date of Substantial Completion.


	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fan Belts:  One set(s) for each belt-driven fan.
	2. Filters:  One set(s) of filters for each unit.



	PART 2 -  PRODUCTS
	2.1 DUCTLESS SPLIT SYSTEM
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Carrier
	2. Mitsubishi
	3. Toshiba

	B. Description:  Outdoor-mounted, air-cooled split system outdoor section suitable for on-the-ground, rooftop, wall hung, balcony, or under-deck installation. Unit shall consist of a hermetic compressor, an air-cooled coil, propeller-type condenser fa...
	C. Standard Features
	1. Unit will be rated in accordance with the latest edition of ARI Standard 210.
	2. Unit will be certified for capacity and efficiency, and listed in the latest ARI directory.
	3. Unit construction will comply with latest edition of ANSI/ASHRAE and with NEC.
	4. Unit will be constructed in accordance with UL standards and will carry the UL label of approval. Unit will have c-UL approval.
	5. Unit cabinet shall be capable of withstanding Federal Test Standard No. 141 (method 6061) 500-hour salt spray test.
	6. Air-cooled condenser coils will be leak tested and pressure tested.
	7. Unit constructed in ISO9001 approved facility.
	8. Unit shall be rated per ARI Standards 210/240 and listed in the ARI directory as a matched system.

	D. Delivery, Storage, and Handling:  Unit(s) shall be stored and handled per manufacturer’s recommendations.

	2.2 OUTDOOR CONDENSING UNIT
	A. Products
	1. General:  Factory assembled, single piece, air-cooled outdoor unit. Contained within the unit enclosure shall be all factory wiring, piping, controls, compressor, refrigerant charge Puron® (R-410A), and special features required prior to field star...
	2. Unit Cabinet:  Unit cabinet shall be constructed of galvanized steel, bonderized and coated with a powder coat paint.
	3. Fans:
	a. Outdoor fans shall be direct-drive propeller type, and shall discharge air horizontally. Fans shall blow air through the outdoor coil.
	b. Outdoor fan motors shall be totally enclosed, single-phase motors with class B insulation and permanently lubricated bearings. Shafts will be corrosion resistant.
	c. Shaft shall have inherent corrosion resistance.
	d. Fan blades shall be corrosion resistant and shall be statically and dynamically balanced.
	e. Outdoor fan openings will be equipped with coated steel wire safety guards.

	4. Compressor:  Compressor will be hermetically sealed rotary type.
	a. Compressor assembly shall be installed on rubber vibration isolators.
	b. Compressors shall be single-phase as specified on the contract drawings.

	5. Outdoor Coil:
	a. Coil shall be constructed of aluminum fins mechanically bonded to internally enhanced, seamless copper tubes, which are cleaned, dehydrated, and sealed.
	b. Apply Luvata® Insitu, or equal, protective coating. Shall be a spray-applied, low VOC, synthetic, water-based coating embedded with 316 stainless steel to all coil surface areas, Coating shall be flexible when cured and have a dry film thickness of...
	c. Coating shall be compliant with EPA standards and registered with the SCAQMD as an environmentally sustainable single part water based coating, registered and permitted with local EPA air management agencies for use as a HVAC protective coating pro...
	d. Application company shall be fully permitted, licensed and can demonstrate an association with United Technologies Corporation for a period longer than 5 years and show a history of workmanship compliance excellence with the manufacture of such equ...
	e. Coating applicator shall prove to be in business and financially solvent for a period exceeding the specified warranty of 5 years.
	f. Coating shall have superior hardness characteristics per ASTM D3363-92A and a crosshatch adhesion of 4B-5B per ASTM B3359-93. Humidity and water immersion resistance shall be up to a minimum of 1000 hours (ASTM D2247).
	g. Polymer coating will meet ASTM requirements in relation to microbial contamination as per G-21 and D-3273 testing protocol.
	h. Corrosion durability shall be confirmed through testing of no less than 5,000 hours salt spray per ASTM B117-90.
	i. 5-year written and submitted conditional warranties mandatory for project.

	6. Refrigeration Components:
	a. Refrigeration circuit components will include liquid-line front-seating shut-off valve with sweat connections, vapor-line front seating shutoff valve with sweat connections, accumulator, system charge of Puron® (R-410A) refrigerant, and compressor ...
	b. Unit will be equipped with high-pressure switch, low pressure switch and filter drier for Puron refrigerant.
	c. All refrigerant piping provided and sized in accordance with the manufacturer’s requirements.

	7. Controls and Safeties:
	a. Operating controls and safeties shall be factory selected, assembled, and tested. The minimum control functions shall include the following:

	8. Controls:
	a. Time delay restart to prevent compressor reverse rotation on single-phase scroll compressors.
	b. Automatic restart on power failure.
	c. Safety lockout if any outdoor unit safety is open.
	d. A time delay control sequence provided through the fan coil board, thermostat, or controller.
	e. Liquid line low-pressure switches.
	f. Automatic outdoor-fan motor protection.

	9. Safeties:
	a. System diagnostics.
	b. Compressor motor current and temperature overload protection.
	c. High-pressure relief.
	d. Outdoor fan failure protection.

	10. Electrical Requirements:
	a. Units shall operate on single-phase, 60-cycle power at 115V for sizes 009-012 and 208/230V for sizes 012,018, and 024 as specified.
	b. Unit electrical power shall be a single point connection.
	c. All power and control wiring must be installed per NEC and all local building codes.

	11. Special Features (Field Installed):
	a. Low-Ambient Kit:  Control shall regulate fan-motor cycles in response to saturated condensing, pressure of the unit. The control shall be capable of maintaining a condensing temperature of 100 F  10 F with outdoor temperatures to –20 F. Installati...
	b. Crankcase Heater:  An electric resistance heater which mounts to the base of the compressor to keep the lubricant warm during off cycles.  A crankcase heater is required for low ambient operation.
	c. Wind Baffle Kit:  Field-installed accessory kit used with horizontal discharge outdoor condensing units to provide improved unit operation in areas with high winds.



	2.3 DUCTLESS HIGH-WALL MOUNTED FAN COIL
	A. System Description:  Indoor, wall-mounted, direct-expansion fan coil matched with a cooling only outdoor unit. Unit sizes 3 / 4 to 2 tons.  Carrier model 40 MVC (cooling only).
	B. Standard Features:  Unit shall be rated per ARI Standards 210/240 and listed in the ARI directory as a matched system.
	C. Delivery, Storage, and Handling:  Unit(s) shall be stored and handled per manufacturer’s recommendations.
	D. Products
	1. General:  Indoor, direct-expansion, wall-mounted fan coil. Unit shall be complete with cooling/heating coil, fan, fan motor, piping connectors, electrical controls, microprocessor control system, and integral temperature sensing. Unit shall be furn...

	E. Unit Cabinet:  Cabinet discharge and inlet grilles shall be attractively styled, high-impact polystyrene. Cabinet shall be fully insulated for improved thermal and acoustic performance.
	F. Fans:  Fan shall be tangential direct-drive blower type with air intake at the top of the unit and discharge at the bottom front. Automatic, motor-driven vertical air sweep shall be provided standard.  Air sweep operation shall be user selectable. ...
	G. Coil:  Coil shall be copper tube with aluminum fins and galvanized steel tube sheets. Fins shall be bonded to the tubes by mechanical expansion. A drip pan under the coil shall have a drain connection for hose attachment to remove condensate. Conde...
	H. Motor: overload protection. Fan motors shall be 3-speed.
	I. Controls:  Controls shall consist of a microprocessor-based control system which shall control space temperature, determine optimum fan speed, and run self-diagnostics. The temperature control range shall be from 62 deg F to 84 deg F. The unit shal...
	1. An automatic restart after power failure at the same operating conditions as at failure.
	2. A timer function to provide a minimum 24-hour timer cycle for system Auto Start/Stop.
	3. Indoor coil freeze protection.
	4. Wireless infrared remote control to enter set points and operating conditions.
	5. Automatic air sweep control to provide on or off activation of air sweep louvers.
	6. Fan-only operation to provide room air circulation when no cooling is required.
	7. Fan speed control shall be user-selectable: high, medium, low, or microprocessor controlled automatic operation during all operating modes.

	J. Filters:  Unit shall have filter track with factory-supplied cleanable filters.
	K. Refrigerant Lines:  All units should have refrigerant lines that can be oriented to connect from the left, right or back of the unit. Both refrigerant lines need to be insulated.  Exposed refrigerant piping shall be covered in PVC jacketing with co...
	L. Power Requirements:  Unit main power is supplied to the outdoor unit.  Contractor shall supply 4-wire connecting cable to supply power to the indoor unit.  For 9K and 12K units, all four wires are low voltage DC.  For 18K and 24K units, two wires a...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for hydronic piping systems to verify actual locations of piping connections before equipment installation.
	C. Examine walls, floors, and roofs for suitable conditions where air conditioners will be installed.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 CONNECTIONS
	A. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to machine to allow service and maintenance.
	C. Water and Drainage Connections:  Comply with applicable requirements in Division 22 Section "Domestic Water Piping." Provide adequate connections for water-cooled units, condensate drain, and humidifier flushing system.

	3.3 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. Inspect for and remove shipping bolts, blocks, and tie-down straps.
	2. After installing air conditioners and after electrical circuitry has been energized, test for compliance with requirements.
	3. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

	D. Air conditioners will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports.
	F. After startup service and performance test, change filters and flush humidifier.

	3.4 ADJUSTING
	A. Adjust initial temperature and humidity set points.
	B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.
	C. 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 Project during other-than-normal occupancy ho...

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain air conditioners.



