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1.1. REFERENCE STANDARDS

1.1.1. The units shall be listed by Electrical Testing Laboratories (ETL) and bear the ETL label.

1.1.2. The units shall conform to ANSI/UL STD. 1995 and certified to CAN/CSA C22.2 No. 236-
05

1.1.3. The units shall be rated in accordance with ARI Standard 210/240 and bear the ARI
label.

1.2 GENERAL
1.2.1. Air-source type heat pump system allowing simultaneous cooling and heating.
1.2.2. System components
1.2.2.1. Outdoor condensing unit(s)
1.2.2.2. Indoor evaporator unit(s)
1.2.2.3. Controller
1.2.2.4. Interconnecting refrigerant piping

1.2.2.5. Condensate drainage

1.3. OUTDOOR CONDENSING UNIT

1.3.1. Refrigerant flash technology enables providing up to 100% of rated heating capacity at
-18°C (0°F) in standard mode.

1.3.2. Operating Temperature Range

1.3.2.1. Cooling (Outdoor): -5°C to 46°C (23°F to 115°F) DB
1.3.2.2. Heating (Outdoor): -25°C to 15°C (-13°C to 60°F) DB

1.3.3. Modular design allowing multiple smaller capacity units to be piped together to form a
large capacity system

1.3.4. Minimum outdoor temperature for simultaneous cooling and heating operation is -
20°C (-4°F)

1.3.5. Cabinet:

1.3.5.1. The casing shall be constructed from galvanized steel plate and finished with
ivory colour (munsell 3Y 7.8/1.1) acrylic paint

1.3.5.2. The fan grille shall be of polypropylene (PP) plastic.

1.3.5.3. Built-in base pan heater to prevent ice in drain pan
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1.3.6. Compressor:

1.3.6.1. The compressor shall be hermetic scroll type with variable compressor
speed inverter technology.

1.3.6.2. The compressor crankcase shall be heated by intermittent low speed
compressor motor rotation.

1.3.6.3. The outdoor unit shall have high pressure and over current protective
device.

1.3.6.4. The compressor shall have 2 phase flash injection technology

1.3.7. Fan:

1.3.7.1. The unit shall be furnished with DC fan motors for direct drive propeller fan.

1.3.7.2. The motor bearings shall be permanently lubricated

1.3.7.3. The fan shall be mounted in front of the coil, pulling air across it from the
rear and dispelling it through the front.

1.3.8. Caoil:

1.3.8.1. The condenser coil shall be of copper tubing with flat aluminum fins.
1.3.8.2. The coil shall be protected with an integral metal guard.

1.4. INDOOR EVAPORATOR UNIT(S)

1.4.1. One air source condensing unit supports up to 50 indoor units. The indoor unit shall be
factory assembled, wired and tested.

1.4.2. Contained within the unit shall be all factory wiring, internal piping, control circuit
board and fan motor.

1.4.3. Indoor unit shall have capabilities to be installed at a maximum height of 100ft. (30m)
above or below the outdoor unit.

1.4.4. Total capacity of connected indoor units can be 50 - 150% of system capacity

1.4.5. Return air shall be filtered by means of an easily removed washable filter with a MERV
rating of 1-4.

1.4.6. The evaporator coil shall be of copper tubes construction with aluminum strake pre-
coated fins on copper tubing. All tube joints shall be brazed with phoscopper and silver
alloy.

1.4.7. A condensate pan and drain shall be provided under the coil. All units equipped with
condensate drain pump capable of up to 550 mm (22”) of lift
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1.4.38.

1.4.9.

Exposed Evaporators

1.4.8.1. Ceiling Cassette —4 Way Air Flow (3/4 ton — 3 ton cooling capacity)
1.4.8.2. Ceiling Cassette — 2 Way Air Flow (1/2 ton — 2 ton cooling capacity)
1.4.8.3. Ceiling Cassette — 1 way Air Flow (1/2 ton — 2 ton cooling capacity)
1.4.8.4. WallHung (1/2 ton — 3 ton cooling capacity)

1.4.8.5. Floor Mounted (1/2 ton - 2 ton cooling capacity)

Concealed Evaporators
1.4.9.1. Low Static - up to 50 Pa (1/2 ton — 2 ton cooling capacity)

1.4.9.2. Medium Static— up to 130 Pa (1/2 ton — 4 ton cooling capacity)
1.4.9.3. High Static - up to 200 Pa (1 ton — 8 ton cooling capacity)

1.5. CONTROLLER

1.5.1.

1.5.2.

1.5.3.

1.5.4.

1.5.5.

1.5.6.

1.5.7.

1.5.8.

1.5.9.

1.5.10.

1.5.11.

Controller allows monitoring and control of up to 50 indoor evaporator units.

The unit shall have a wired controller with micro processor controls to perform input
functions necessary to operate the system. There shall be a multi-language large DOT
liquid crystal display wired controller.

The controller shall have a built in room temperature sensor.

The microprocessor control signal between the indoor and outdoor unit shall be
incorporated with the indoor unit’s electric supply requiring a minimum of 4 wire

(3+gnd.) 14AWG cable.

The system shall be capable of automatic restart when power is restored after
interruption.

The wired controller shall provide 7 day programmable time schedule with
temperature set back and system ON/OFF operation.

The controller shall have auto change over between heating and cooling modes.
The controller shall provide system error diagnostic and operation data.

The wired controller shall have built in lead lag control (operation rotation between
two systems, backup operation on failure of working system) between two systems.

The system shall have the option to be integrated and controlled by BMS (LonWorks,
BacNet)

The system shall provide status and error output signals
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1.5.12. The system shall have remote (control from remote location) ON/OFF control

1.6. REFRIGERANT PIPING

1.6.1. Copper refrigerant tube, ASTM B280, cleaned, dehydrated and sealed, marked ACR on
hard temper straight lengths. Coils shall be tagged ASTM B280 by the manufacturer.

1.6.2. Soldering
1.6.2.1.

1.6.2.2.

1.6.2.3.

Solder joints: Wrought copper fittings, ANSI B16.22.

Solder, refrigerant tubing: Cadmium free, AWS A5.8, 45 percent silver
brazing alloy, Class Bag-5.

Solder, water and drain: 95-5 tin-antimony, ASTM B32 (95TA).

1.6.3. Refrigeration Valves:

1.6.3.1.

1.6.3.2.

1.6.3.3.

1.6.3.4.

1.6.3.5.

Stop Valves: Brass or bronze alloy, packless, or packed type with gas tight
cap, frost proof, backseating.

Pressure Relief Valves: Forged brass with nonferrous, corrosion resistant
internal working parts of high strength, cast iron bodies conforming to
ASTM A126, Grade B. Set valves in accordance with ASHRAE Standard 15.

Solenoid Valves: ARI 760, UL-listed, two-position, direct acting or pilot-
operated, moisture and vapor-proof type of corrosion resisting materials,
designed for intended service, and solder-end connections. Fitted with
suitable NEMA 250 enclosure of type required by location.

Thermostatic Expansion Valves: Brass body with stainless-steel or non-
corrosive non ferrous internal parts, diaphragm and spring-loaded (direct-
operated) type with sensing bulb and distributor having side connection for
hot-gas bypass and external equalizer. Size and operating characteristics as
recommended by manufacturer of evaporator and factory set for superheat
requirements. Solder-end connections. Testing and rating in accordance
with ASHRAE Standard 17.

Check Valves: Brass or bronze alloy with swing or lift type, with tight closing
resilient seals for silent operation; designed for low pressure drop, and with
solder-end connections. Direction of flow shall be legibly and permanently
indicated on the valve body.




DESIGN GUIDELINES

SPLIT TYPE AIR TO AIR HEAT PUMPS PAGE 5 of 6

1.6.4. Refrigeration Accessories

1.6.4.1.

1.6.4.2.

1.6.4.3.

1.6.4.4.

1.6.4.5.

Strainers: Designed to permit removing screen without removing strainer
from piping system, and provided with screens 80 to 100 mesh in liquid lines
up to 30 mm (1-1/8 inch), 60 mesh in liquid lines over 30 mm (1-1/8 inch),
and 40 mesh in suction lines. Provide strainers in liquid line serving each
thermostatic expansion valve, and in suction line serving each refrigerant
compressor not equipped with integral strainer.

Refrigerant Moisture/Liquid Indicators: Double-ported type having heavy
sight glasses sealed into forged bronze body and incorporating means of
indicating refrigerant charge and moisture indication. Provide screwed brass
seal caps.

Refrigerant Filter-Dryers: ULC listed, angle or in-line type, as shown on
drawings. Conform to ASHRAE Standard 63. Heavy gage steel shell
protected with corrosion-resistant paint; perforated baffle plates to prevent
desiccant bypass. Size as recommended by manufacturer for service and
capacity of system with connection not less than the line size in which
installed. Filter driers with replaceable filters shall be furnished with one
spare element of each type and size.

Flexible Metal Hose: Seamless bronze corrugated hose, covered with bronze
wire braid, with standard copper tube ends.

Oil Separators: Provide for condensing units, where determined as
necessary by the equipment manufacturer. All welded steel construction
with capacity to eliminate a minimum of 95 percent of the oil from the hot
gas flowing through it. Provide manufacturer's published ratings for
minimum and maximum refrigeration tonnage corresponding to this oil
separating efficiency. Conform to ASHRAE Standard 69. Separator shall be
equipped with a float valve to prevent return of the hot gas to crankcase,
and shall have isolating stop valves so it can be opened and services without
pumping out any other part of the system. ASME construction or ULC listed.

1.7. CONDENSATE DRAINAGE LOOP

1.7.1. Connect all evaporators to the condensate drainage loop. Direct drainage to open-gap
funnel floor drain, in accordance with code requirements.

1.7.2. Insulate all horizontal sections of the condensate drainage loop
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1.7.3. Gravity Drainage Sections

1.7.3.1. Copper piping , Type DWV to:
1.7.3.2. ASTM B306-81 for copper tube.

1.7.3.3. CSA B158.1-1976 for cast brass fittings.
1.7.3.4. ANSI B16.29-1973 for wrought copper fittings.

1.7.3.5. Solder: tin-lead, 50:50, to ASTM B32-76, type 50A.

1.7.3.6. ASTM B88-83.
1.7.4. Pumped Drainage Sections:
1.7.4.1. Pipe: Copper tube, ASTM B88, Type K or L, drawn.

1.7.5. Fittings for Copper Tube:

1.7.5.1. Wrought copper or bronze castings conforming to ANSI B16.18 and B16.22.
Unions shall be bronze, Mss SP-72, SP-110. Solder or braze joints.

1.7.5.2. Adapters: Provide adapters for joining screwed pipe to copper tubing.

1.7.5.3. Solder: ASTM B32 Composition Sb5. Provide non-corrosive flux.




