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SECTION 15800 – VRV HEAT RECOVERY

PART 1 – GENERAL

1.1
SYSTEM DESCRIPTION

A.
The basis of Design is Daikin, Mitsubishi, Sanyo, LG, Fujitsu, or approved equal.

B.
The variable capacity, heat recovery air conditioning system shall be a Daikin Variable Refrigerant Volume Series (simultaneous heat/cool model) split system.  The system shall consist of multiple evaporators using PID control, and Daikin VRV( model REYQ outdoor unit.  The REYQ shall be a nominal x ton, direct expansion (DX), air-cooled heat recovery air-conditioning system, variable speed driven compressor multi zone split system, using R410A refrigerant. The outdoor unit may connect an indoor evaporator capacity up to 130% to that of the outdoor condensing unit capacity.  All indoor units are each capable of operating separately with individual temperature control. 

B.
The Daikin REYQxMJTU outdoor unit shall be interconnected to indoor unit models FXFQ, FXSQ, FXMQ, FXLQ, FXNQ and FXAQ and shall range in capacity from 12,000 Btu/h to 72,000 Btu/h in accordance with Daikin’s engineering data book detailing each available indoor unit. The indoor units shall be connected to the outdoor utilizing Daikin’s specified piping joints and headers.

1.2
QUALITY ASSURANCE

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

B.
All wiring shall be in accordance with the National Electric Code (NEC).

C.
The system will bear the Energy Star label.

D.
The system will be produced in an ISO 9001 and ISO 14001 facility, which are standards set by the International Standard Organization (ISO).  The system shall be factory tested for safety and function.

D.
The outdoor unit will be factory charged with R410A.

1.3
DELIVERY, STORAGE AND HANDLING

A.
Unit shall be stored and handled according to the manufacturer’s recommendations.

1.4
WARRANTY
A.
The units shall have a manufacturer’s warranty for a period of one (1) year from date of installation.  The units shall have a limited labor warranty for a period of one (1) year from date of installation.  The compressors shall have a warranty of six (6) years from date of installation.  During the stated period, should any part fail due to defects in material and workmanship, it shall be repaired or replaced at the discretion of Daikin US Corporation according to Daikin’s Terms and Conditions.

1.5
INSTALLATION REQUIREMENTS

A.
The system must be installed by a Daikin factory trained contractor/dealer.

1.6
OPERATING RANGE

A.
The operating range in cooling will be 23°F DB ~ 115°F DB.  The operating range in heating will be 0°F DB – 64°F DB / -5°F WB – 60°F WB.


1.7
REFRIGERANT PIPING

A.
The system shall be capable of refrigerant piping up to 410 equivalent feet, a total combined length of 1000 feet of piping between the condensing and fan coil units with 165 feet maximum vertical difference, without any oil traps or additional equipment. In case where the outdoor unit is located below the indoor unit, the vertical difference is a maximum of 133 feet.

PART 2 – PRODUCTS

. 

2.1
OUTDOOR UNIT

A.
General:  The outdoor unit is designed specifically for use with VRV series components.

1.
The outdoor unit shall be factory assembled and pre-wired with all necessary electronic and refrigerant controls. The refrigeration circuit of the condensing unit shall consist of a Daikin scroll compressor, motors, fans, condenser coil, electronic expansion valve, solenoid valves, 4 way valve, distribution headers, capillaries, filters, shut off valves, oil separators, service ports, liquid receivers and accumulators.

2.
Both liquid and suction lines must be individually insulated between the outdoor and indoor units.

3.
The outdoor unit can be wired and piped with outdoor unit access from left, right, rear or bottom.

4.
The connection ratio of indoor units to outdoor unit will be 50% to 130%.

5.
The sound pressure dB(A) at rated conditions shall be a value of 58 decibels at 3 feet from the front of the unit. The outdoor unit shall be capable of operating at further reduced noise during night time.

6.
The system will automatically restart operation after a power failure and will not cause any settings to be lost, thus eliminating the need for re-programming.
7.
The outdoor unit shall be modular in design and should allow for side-by-side installation with minimum spacing.

8.
The following safety devices shall be included on the condensing unit; high pressure switch, control circuit fuses, crankcase heaters, fusible plug, high pressure switch, overload relay, inverter overload protector,  thermal protectors for compressor and fan motors, over current protection for the inverter and anti-recycling timers.  To ensure the liquid refrigerant does not flash when supplying to the various fan coil units, the circuit shall be provided with a sub-cooling feature. Oil recovery cycle shall be automatic occurring 1 hour after start of operation and then every 6 hours of operation.

9.
The outdoor unit shall be capable of heating operation at 0°F dry bulb ambient temperature without additional low ambient controls.

B.
Unit Cabinet:  The outdoor unit model REYQ96MTJU shall be completely weather proof and corrosion resistant. The unit shall be constructed from rust-proofed mild steel panels coated with a baked enamel finish.

C.
Fan:

1.
The condensing unit shall consist of one propeller type, direct-drive fan 750 W motors that have multiple speed operation via a DC inverter.

2.
The condensing unit fan motor shall have multiple speed operation of the DC inverter type, and be of high external static pressure and shall be factory set as standard at 0.12 in. WG with available by field setting switch to a maximum 0.24 in. WG pressure. 

3.
The fan shall be a vertical discharge configuration with an air flow of 7,400 cfm.

4.
The fan motor shall have inherent protection and permanently lubricated bearings and be mounted.

5.
The fan motor shall be provided with a fan guard to prevent contact with moving parts.

D.
Condenser Coil:

1.
The condenser coil shall be manufactured from copper tubes expanded into aluminum fins to form a mechanical bond.

2.
The coil shall be of a waffle louver fin and high heat exchanger, rifled bore tube design to ensure highly efficient performance.

3.
The coils shall be complete with corrosion treatment of an acrylic resin type. The thickness of the coating must be between 2.0 to 3.0 microns.

E.
Compressor:

1.
The Daikin scroll compressor shall be variable speed (PAM inverter) controlled which is capable of changing the speed to follow the variations in total cooling load as determined by the suction gas pressure as measured in the condensing unit.

2.
The inverter driven compressor in each condensing unit shall be of highly efficient reluctance DC, hermetically sealed scroll type with a maximum speed of 6,480 rpm.

3.
Neodymium magnets shall be adopted in the rotor construction to yield a higher torque and efficiency in the compressor instead of the normal ferrite magnet type. At complete stop of the compressor, the neodymium magnets will position the rotor into the optimum position for a low torque start.

4.
The capacity control range shall be 14% to 100%, with 29 individual capacity steps. Each non-inverter compressor shall also be of the hermetically sealed scroll type.

5.
Each compressor shall be equipped with a crankcase heater, high pressure safety switch, and internal thermal overload protector.

6.
Oil separators shall be standard with the equipment together with an oil balancing circuit.

7.
The compressor shall be mounted to avoid the transmission of vibration.

F.
Electrical:

1.
The power supply to the outdoor unit shall be 208/230 volts, 3 phase, 60 hertz with a voltage range from 187 volts to 253 volts.

2.
The control voltage between the indoor and outdoor unit shall be 16VDC non-shielded 2 conductor cable.

3.
The control wiring shall be a two-wire multiplex transmission system, making it possible to connect multiple indoor units to one outdoor unit with one 2-cable wire, thus simplifying the wiring operation.
4.
The control wiring lengths are:

	 
	Outdoor to Indoor Unit
	Outdoor to Central Controller
	Indoor Unit to Remote Control

	Control Wiring Length
	6,665
	3,330
	1,665

	Wire Type
	2 wire, non-polarity, non-shielded


2.2
BSVQ BRANCH SELECTOR BOX FOR VRV HEAT RECOVERY SYSTEM

A.
General:  The BSVQ36MVJU and BSVQ60MVJU branch selector boxes are designed specifically for use with VRV series heat recovery system components.

1.
These selector boxes shall be factory assembled, wired, and piped.

2.
The sum of connected capacity of all indoor air handlers shall range from 50% to 130% of rated capacity.

3.
These BSVQ branch controllers must be run tested at the factory.

4.
These selector boxes must be mounted indoors.

5.
When simultaneously heating and cooling, the units in heating mode shall energize their sub cooling solenoid valve. 
6.
The number of connectable indoor units shall be in accordance with the table below:

	Model Number
	Maximum Connectable Cooling Capacity
	Maximum Number of Connectable Indoor Units

	BSVQ36MVJU
	36,000 Btu/h
	3

	BSVQ60MVJU
	60,000 Btu/h
	5


B.
Unit Cabinet:

1.
These units shall have a galvanized steel plate casing.

2.
Each cabinet shall house multiple refrigeration control valves and a liquid gas separator.

3.
The cabinet shall contain a tube in tube heat exchanger.

4.
The unit shall have sound absorption thermal insulation material made of flame and heat resistant foamed polyethylene.

C.
Refrigerant Valves:

1.
The unit shall be furnished with a 3-way refrigerant valve to control the direction of refrigerant flow.

2.
Electronic expansion valves shall be used to control the variable refrigerant flow.

3.
The refrigerant connections must be of the flare type.

4.
Each circuit shall have at least one (36,000 Btu/h fan coil unit or smaller for the BSVQ36MVJU and 60,000 Btu/h fan coil unit or smaller for the BSVQ60MVJU) branch selector box.

5.
Two circuits may be connected to a branch selector box with the use of a REFNET joint provided they are within the capacity range of the branch selector.

D.
Drainage:  The unit shall not require drainage.

E.
Electrical:

1.
The unit electrical power shall be 208/230 volts, 1 phase, 60 hertz.

2.
The unit shall be capable of operation within the limits of 187 volts to 255 volts.

3.
The minimum circuit amps (MCA) shall be 0.2 and the maximum fuse amps (MFA) shall be 15. 

4.
The control voltage between the indoor and outdoor unit shall be 16VDC non-shielded 2 conductor cable.

2.3
FXFQ INDOOR UNIT – CEILING CASSETTE UNIT

A.
General:  The Daikin indoor unit model FXFQ shall be a ceiling cassette fan coil unit, operable with R410A refrigerant, equipped with an electronic expansion valve, for installation into the ceiling cavity equipped with an air panel grille.  It shall be available from 12,000 Btu/h to 36,000 Btu/h. Model numbers are FXFQ12MVJU, FXFQ18MVJU, FXFQ24MVJU, FXFQ30MVJU, FXFQ36MVJU to be connected to outdoor unit model RXYQ / RXYMQ heat pump and REYQ heat recovery model.  It shall be a four-way air distribution type, ivory white, impact resistant, and washable decoration panel. The supply air is distributed via motorized louvers which can be horizontally and vertically adjusted from 0° to 90°.  Computerized PID control shall be used to maintain room temperature within 1°F. Equipped with a programmed drying mechanism that dehumidifies while inhibiting changes in room temperature when used with Daikin remote control BRC1C71 and BRC2A71.  The indoor units sound pressure shall range from 28 dB(A) to 33 dB(A) at low speed measured at 5 feet below the unit.

B.
Performance: Each unit’s performance is based on nominal operating conditions:

	Model Number
	Cooling 

(Indoor 80°F DB / 67°F WB,  

Outdoor 95°F DB, 25 ft pipe length)
	Heating 

(Indoor 47°F DB / 43°F WB,

Outdoor 70°F DB, 25 ft pipe length)

	FXFQ12MVJU
	12,000
	13,500

	FXFQ18MVJU
	18,000
	20,000

	FXFQ24MVJU
	24,000
	27,000

	FXFQ30MVJU
	30,000
	34,000

	FXFQ36MVJU
	36,000
	40,000


C.
Indoor Unit:

1.
The Daikin indoor unit FXFQ shall be completely factory assembled and tested. Included in the unit is factory wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal protector, flare connections, condensate drain pan, condensate drain pump, self-diagnostics, auto-restart function, 3-minute fused time delay, and test run switch.

2.
Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment from the factory.

3.
Both refrigerant lines shall be insulated from the outdoor unit.

4.
The 4-way supply air flow can be field modified to 3-way and 2-way airflow to accommodate various installation configurations including corner installations.

5.
Return air shall be through the concentric panel, which includes a resin net mold resistant filter.

6.
The indoor units shall be equipped with a condensate pan and condensate pump. The condensate pump provides up to 21” of lift.

7.
The indoor units shall be equipped with a return air thermistor.

8.
The indoor unit will be separately powered with 208~230V/1-phase/60Hz. 

9.
The voltage range will be 253 volts maximum and 187 volts minimum.

D.
Unit Cabinet:

1.
The cabinet shall be space saving and shall be located into the ceiling.

2.
Three auto-swing positions shall be available to choose, which include standard, draft prevention and ceiling stain prevention.

3.
The airflow of the unit shall have the ability to shut down one or two sides allowing for simpler corner installation.

4.
Fresh air intake shall be possible by way of Daikin’s optional fresh intake kit.

5.
A branch duct knockout shall exist for branch ducting supply air.

6.
The cabinet shall be constructed with sound absorbing foamed polystyrene and polyethylene insulation.

E.
Fan:

1.
The fan shall be direct-drive turbo fan type with statically and dynamically balanced impeller with high and low fan speeds available. 

2.
The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor output range from 0.06 to 0.12 HP.

3.
The air flow rate shall be available in high and low settings.

4.
The fan motor shall be thermally protected.

F.
Filter:  The return air shall be filtered by means of a washable long-life filter with mildew proof resin.

G.
Coil:

1.
Coils shall be of the direct expansion type constructed from copper tubes expanded into aluminum fins to form a mechanical bond.

2.
The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to ensure highly efficient performance.

3.
The coil shall be a 2 row cross fin copper evaporator coil with 17 FPI design completely factory tested.
4.
The refrigerant connections shall be flare connections and the condensate will be 1 -1/4 inch outside diameter PVC.
5.
A condensate pan shall be located under the coil.
6.
A condensate pump with a 21 inch lift shall be located below the coil in the condensate pan with a built in safety alarm.
7.
A thermistor will be located on the liquid and gas line.
H.
Electrical:

1.
A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The acceptable voltage range shall be 187 to 253 volts.

2.
Transmission (control) wiring between the indoor and outdoor unit shall be a maximum of 3,280 feet (total 6,560 feet).

3.
Transmission (control) wiring between the indoor and remote controller shall be a maximum distance of 1,640 feet.

I.
Control:

1.
The unit shall have controls provided by Daikin to perform input functions necessary to operate the system.

2.
The unit shall be compatible with interfacing with connection to LonWorks networks or interfacing with connection to BMS system.  Consult with Daikin prior to applying controls.

J.
Accessories:

1.
Fresh air intake and supply air duct connections.

2.
Remote “in-room” sensor kit (KRCS01-1):  The Daikin wall mounted, hard wired remote sensor kit is recommended for ceiling-embedded type fan coils, which often result in a difference between set temperature and actual temperature. The sensor for detecting the temperature can be placed away from the indoor unit (branch wiring is included in the kit.).

2.4
FXSQ INDOOR UNIT – CEILING CONCEALED DUCTED UNIT

A.
General:  Daikin indoor unit model FXSQ shall be a built-in ceiling concealed fan coil unit, operable with R410A refrigerant, equipped with an electronic expansion valve, for installation into the ceiling cavity. The unit shall be constructed of a galvanized steel casing. It shall be available from 12,000 Btu/h to 48,000 Btu/h capacities. Model numbers are FXSQ12MVJU, FXSQ18MVJU, FXSQ24MVJU, FXSQ30MVJU, FXSQ36MVJU and FXSQ48MVJU to be connected to outdoor unit model RXYQ / RXYMQ heat pump and REYQ heat recovery model.  It shall be a horizontal discharge air with horizontal return air configuration. All models feature a low height (11-7/8") making them applicable to ceiling pockets that tend to be shallow.  Computerized PID control shall be used to maintain room temperature within 1°F. The unit shall be equipped with a programmed drying mechanism that dehumidifies while inhibiting changes in room temperature when used with Daikin remote control BRC1C71 and BRC2A71.  Included as standard equipment, a long-life filter that is mold resistant and a condensate drain pan and drain pump kit that pumps to 9-13/16" from the drain pipe opening.  The indoor units sound pressure shall range from 35 dB(A) to 43 dB(A) at low speed 5 feet below the suction grille.
B.
Performance: Each unit’s performance is based on nominal operating conditions:
	Model Number
	Cooling 

(Indoor 80°F DB / 67°F WB,  

Outdoor 95°F DB, 25 ft pipe length)
	Heating 

(Indoor 47°F DB / 43°F WB,

Outdoor 70°F DB, 25 ft pipe length)

	FXSQ12MVJU
	12,000
	13,500

	FXSQ18MVJU
	18,000
	20,000

	FXSQ24MVJU
	24,000
	27,000

	FXSQ30MVJU
	30,000
	34,000

	FXSQ36MVJU
	36,000
	40,000

	FXSQ48MVJU
	48,000
	54,000


C.
Indoor Unit:

1.
The Daikin indoor unit FXSQ shall be completely factory assembled and tested. Included in the unit is factory wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal protector, flare connections, condensate drain pan, condensate drain pump, self-diagnostics, auto-restart function, 3-minute fused time delay, and test run switch. The unit shall have an adjustable external static pressure switch.

2.
Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment from the factory.

3.
Both refrigerant lines shall be insulated from the outdoor unit.

4.
Return air shall be through a net mold resistant filter.

5.
The indoor units shall be equipped with a condensate pan and condensate pump. The condensate pump provides up to 9-13/16” of lift.

6.
The indoor units shall be equipped with a return air thermistor.

7.
The indoor unit will be separately powered with 208~230V/1-phase/60Hz. 

8.
The voltage range will be 253 volts maximum and 187 volts minimum.

9.
Switch box shall be reached from the side or bottom for ease of service and maintenance.

D.
Unit Cabinet:

1.
The cabinet shall be located into the ceiling and ducted to the supply and return openings.

2.
The cabinet shall be constructed with sound absorbing foamed polystyrene and polyethylene insulation.

E.
Fan:

1.
The fan shall be direct-drive Sirocco type fan, statically and dynamically balanced impeller with high and low fan speeds available. 

2.
The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor output range from 0.07 to 0.30 HP.

3.
The air flow rate shall be available in high and low settings.

4.
The fan motor shall be thermally protected.

F.
Filter:  The return air shall be filtered by means of a washable long-life filter with mildew proof resin.

G.
Coil:

1.
Coils shall be of the direct expansion type constructed from copper tubes expanded into aluminum fins to form a mechanical bond.

2.
The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to ensure highly efficient performance.

3.
The coil shall be a 3 row cross fin copper evaporator coil with 14 FPI design completely factory tested.

4.
The refrigerant connections shall be flare connections and the condensate will be 1 -1/4 inch outside diameter PVC.

5.
A condensate pan shall be located under the coil.

6.
A condensate pump with a 9-13/16” lift shall be located below the coil in the condensate pan with a built in safety alarm.

7.
A thermistor will be located on the liquid and gas line.

H.
Electrical:

1.
A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The acceptable voltage range shall be 187 to 253 volts.

2.
Transmission (control) wiring between the indoor and outdoor unit shall be a maximum of 3,280 feet (total 6,560 feet).

3.
Transmission (control) wiring between the indoor and remote controller shall be a maximum distance of 1,640 feet.

I.
Control:

1.
The unit shall have controls provided by Daikin to perform input functions necessary to operate the system.

2.
The unit shall be compatible with interfacing with connection to LonWorks networks or interfacing with connection to BMS system.  Consult with Daikin prior to applying controls.

J.
Accessories:

1.
Remote “in-room” sensor kit KRCS01-1 (recommended):  The Daikin wall mounted, hard wired remote sensor kit is recommended for ceiling-embedded type fan coils, which often result in a difference between set temperature and actual temperature. The sensor for detecting the temperature can be placed away from the indoor unit (branch wiring is included in the kit.).

2.5
FXMQ INDOOR UNIT – CEILING CONCEALED DUCTED UNIT

A.
General:  Daikin indoor unit FXMQ shall be a built-in ceiling concealed fan coil unit, operable with refrigerant R410A, equipped with an electronic expansion valve, for installation into the ceiling cavity. It is constructed of a galvanized steel casing. It shall be available from 30,000 Btu/h to 48,000 Btu/h capacities. Model numbers are FXMQ30MVJU, FXMQ36MVJU and FXMQ48MVJU to be connected to outdoor unit model RXYQ / RXYMQ heat pump and REYQ heat recovery model.  It shall be a horizontal discharge air with horizontal return air configuration. All models feature a low height (15-3/8") cabinet making them applicable to ceiling pockets that tend to be shallow. Computerized PID control shall be used to maintain room temperature within 1°F.  The unit shall be equipped with a programmed drying mechanism that dehumidifies while inhibiting changes in room temperature when used with Daikin remote control BRC1C71 and BRC2A71.  The indoor units sound pressure shall range from 41 dB(A) to 45 dB(A) at low speed measured 5 feet below the ducted unit. 

B.
Performance: Each unit’s performance is based on nominal operating conditions:
	Model Number
	Cooling 

(Indoor 80°F DB / 67°F WB,  

Outdoor 95°F DB, 25 ft pipe length)
	Heating 

(Indoor 47°F DB / 43°F WB,

Outdoor 70°F DB, 25 ft pipe length)

	FXMQ30MVJU
	30,000
	34,000

	FXMQ36MVJU
	36,000
	40,000

	FXMQ48MVJU
	48,000
	54,000


C.
Indoor Unit:

1.
The Daikin indoor unit FXMQ shall be completely factory assembled and tested. Included in the unit is factory wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal protector, flare connections, self-diagnostics, auto-restart function, 3-minute fused time delay, and test run switch. The unit shall have an adjustable external static pressure switch.

2.
Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment from the factory.

3.
Both refrigerant lines shall be insulated from the outdoor unit.

4.
The indoor units shall be equipped with a return air thermistor.

5.
The indoor unit will be separately powered with 208~230V/1-phase/60Hz. 

6.
The voltage range will be 253 volts maximum and 187 volts minimum.

D.
Unit Cabinet:

1.
The cabinet shall be located into the ceiling and ducted to the supply and return openings.

2.
The cabinet shall be constructed with sound absorbing foamed polystyrene and polyethylene insulation.

E.
Fan:

1.
The fan shall be direct-drive Sirocco type fan, statically and dynamically balanced impeller with high and low fan speeds available. 

2.
The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor output range 0.21, 0.36 and 0.58 HP respectively.

3.
The air flow rate shall be available in high and low settings.

4.
The fan motor shall be thermally protected.

F.
Coil:

1.
Coils shall be of the direct expansion type constructed from copper tubes expanded into aluminum fins to form a mechanical bond.

2.
The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to ensure highly efficient performance.

3.
The coil shall be a 3 row cross fin copper evaporator coil with 13 fpi design completely factory tested.

4.
The refrigerant connections shall be flare connections and the condensate will be 1-1/4 inch outside diameter PVC.

5.
A thermistor will be located on the liquid and gas line.

G.
Electrical:

1.
A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The acceptable voltage range shall be 187 to 253 volts.

2.
Transmission (control) wiring between the indoor and outdoor unit shall be a maximum of 3,280 feet (total 6,560 feet).

3.
Transmission (control) wiring between the indoor and remote controller shall be a maximum distance of 1,640 feet.

H.
Control:

1.
The unit shall have controls provided by Daikin to perform input functions necessary to operate the system.

2.
The unit shall be compatible with interfacing with connection to LonWorks networks or interfacing with connection to BMS system.  Consult with Daikin prior to applying controls.

I.
Accessories Available:

1.
Remote “in-room” sensor kit KRCS01-1 (recommended):  The Daikin wall mounted, hard wired remote sensor kit is recommended for ceiling-embedded type fan coils, which often result in a difference between set temperature and actual temperature. The sensor for detecting the temperature can be placed away from the indoor unit (branch wiring is included in the kit.).

2.
A condensate pump.

2.6
FXAQ INDOOR UNIT – WALL MOUNTED UNIT

A.
General:  Daikin indoor unit FXAQ shall be a wall mounted fan coil unit, operable with refrigerant R410A, equipped with an electronic expansion valve, for installation onto a wall within a conditioned space. This compact design with finished white casing shall be available from 12,000 Btu/h to 24,000 Btu/h capacities. Model numbers are FXAQ12MVJU, FXAQ18MVJU and FXAQ24MVJU to be connected to outdoor unit model RXYQ / RXYMQ heat pump and REYQ heat recovery model.  Computerized PID control shall be used to maintain room temperature within 1°F.  The unit shall be equipped with a programmed drying mechanism that dehumidifies while inhibiting changes in room temperature when used with Daikin remote control BRC1C71 and BRC2A71.  A mildew-proof, polystyrene air filter and condensate drain pan shall be included as standard equipment.  The indoor units sound pressure shall range from 32 dB(A) to 35 dB(A) at low speed measured at 3.3 feet below and from the unit. 

B.
Performance: Each unit’s performance is based on nominal operating conditions:
	Model Number
	Cooling 

(Indoor 80°F DB / 67°F WB,  

Outdoor 95°F DB, 25 ft pipe length)
	Heating 

(Indoor 47°F DB / 43°F WB,

Outdoor 70°F DB, 25 ft pipe length)

	FXAQ12MVJU
	12,000
	13,500

	FXAQ18MVJU
	18,000
	20,000

	FXAQ24MVJU
	24,000
	27,000


C.
Indoor Unit:

1.
The Daikin indoor unit FXAQ shall be completely factory assembled and tested. Included in the unit is factory wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal protector, flare connections, condensate drain pan, self-diagnostics, auto-restart function, 3-minute fused time delay, and test run switch. The unit shall have an auto-swing louver which ensures efficient air distribution, which closes automatically when the unit stops. The remote controller shall be able to set five (5) steps of discharge angle.  The front grille shall be easily removed for washing. The discharge angle shall automatically set at the same angle as the previous operation upon restart.  The drain pipe can be fitted to from either left or right sides.
2.
Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment from the factory.

3.
Both refrigerant lines shall be insulated from the outdoor unit.

4.
Return air shall be through a resin net mold resistant filter.

5.
The indoor units shall be equipped with a condensate pan.

6.
The indoor units shall be equipped with a return air thermistor.

7.
The indoor unit will be separately powered with 208~230V/1-phase/60Hz. 

8.
The voltage range will be 253 volts maximum and 187 volts minimum.

D.
Unit Cabinet:

1.
The cabinet shall be affixed to a factory supplied wall mounting template and located in the conditioned space.

2.
The cabinet shall be constructed with sound absorbing foamed polystyrene and polyethylene insulation.

E.
Fan:

1.
The fan shall be a direct-drive cross-flow fan, statically and dynamically balanced impeller with high and low fan speeds available. 

2.
The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor output range 0.054 to 0.058 HP.

3.
The air flow rate shall be available in high and low settings.

4.
The fan motor shall be thermally protected.

F.
Coil:

1.
Coils shall be of the direct expansion type constructed from copper tubes expanded into aluminum fins to form a mechanical bond.

2.
The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to ensure highly efficient performance.

3.
The coil shall be a 2 row cross fin copper evaporator coil with 14 fpi design completely factory tested.

4.
The refrigerant connections shall be flare connections and the condensate will be 1-1/4 inch outside diameter PVC.

5.
A thermistor will be located on the liquid and gas line.

6.
A condensate pan shall be located in the unit.

G.
Electrical:

1.
A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The acceptable voltage range shall be 187 to 253 volts.

2.
Transmission (control) wiring between the indoor and outdoor unit shall be a maximum of 3,280 feet (total 6,560 feet).

3.
Transmission (control) wiring between the indoor and remote controller shall be a maximum distance of 1,640 feet.

H.
Control:

1.
The unit shall have controls provided by Daikin to perform input functions necessary to operate the system.

2.
The unit shall be compatible with interfacing with connection to LonWorks networks or interfacing with connection to BMS system.  Consult with Daikin prior to applying controls.

I.
Accessories Available:

1.
Remote “in-room” sensor kit KRCS01-1.
2.
A condensate pump.
2.7
FXHQ INDOOR UNIT – UNDER CEILING MOUNTED UNIT

A.
General:  Daikin indoor unit FXHQ shall be a ceiling mounted fan coil unit, operable with refrigerant R410A, equipped with an electronic expansion valve, for installation onto ceiling within a conditioned space. This compact design with finished white casing shall be available from 12,000 Btu/h to 36,000 Btu/h capacities. Model numbers are FXHQ12MVJU, FXHQ24MVJU and FXHQ36MVJU to be connected to outdoor unit model RXYQ / RXYMQ heat pump and REYQ heat recovery model.  Computerized PID control shall be used to maintain room temperature within 1°F.  The unit shall be equipped with a programmed drying mechanism that dehumidifies while inhibiting changes in room temperature when used with Daikin remote control BRC1C71 and BRC2A71.  A mildew-proof, polystyrene air filter and condensate drain pan shall be included as standard equipment.  The indoor units sound pressure shall range from 32 dB(A) to 38 dB(A) at low speed measured at 3.3 feet below and from the unit. 

B.
Performance: Each unit’s performance is based on nominal operating conditions:
	Model Number
	Cooling 

(Indoor 80°F DB / 67°F WB,  

Outdoor 95°F DB, 25 ft pipe length)
	Heating 

(Indoor 47°F DB / 43°F WB,

Outdoor 70°F DB, 25 ft pipe length)

	FXHQ12MVJU
	12,000
	13,500

	FXHQ24MVJU
	24,000
	27,000

	FXHQ36MVJU
	36,000
	40,000


C.
Indoor Unit:

1.
The Daikin indoor unit FXHQ shall be completely factory assembled and tested. Included in the unit is factory wiring, piping, electronic proportional expansion valve, control circuit board, fan motor thermal protector, flare connections, condensate drain pan, self-diagnostics, auto-restart function, 3-minute fused time delay, and test run switch. The unit shall have an auto-swing louver which ensures efficient air distribution, which closes automatically when the unit stops. The remote controller shall be able to set five (5) steps of discharge angle.  The front grille shall be easily removed for washing. The discharge angle shall automatically set at the same angle as the previous operation upon restart.  The drain pipe can be fitted to from either left or right sides.
2.
Indoor unit and refrigerant pipes will be charged with dehydrated air prior to shipment from the factory.

3.
Both refrigerant lines shall be insulated from the outdoor unit.

4.
Return air shall be through a resin net mold resistant filter.

5.
The indoor units shall be equipped with a condensate pan.

6.
The indoor units shall be equipped with a return air thermistor.

7.
The indoor unit will be separately powered with 208~230V/1-phase/60Hz. 

8.
The voltage range will be 253 volts maximum and 187 volts minimum.

D.
Unit Cabinet:

1.
The cabinet shall be affixed to a factory supplied wall/ceiling hanging brackets and located in the conditioned space.

2.
The cabinet shall be constructed with sound absorbing foamed polystyrene and polyethylene insulation.

E.
Fan:

1.
The fan shall be a direct-drive cross-flow fan, statically and dynamically balanced impeller with high and low fan speeds available. 

2.
The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor output range 62W to 130W

3.
The air flow rate shall be available in high and low settings.

4.
The fan motor shall be thermally protected.

F.
Coil:

1.
Coils shall be of the direct expansion type constructed from copper tubes expanded into aluminum fins to form a mechanical bond.

2.
The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube design to ensure highly efficient performance.

3.
The coil shall be a 2 row cross fin copper evaporator coil with 15 fpi design completely factory tested.

4.
The refrigerant connections shall be flare connections and the condensate will be 1 inch outside diameter PVC.

5.
A thermistor will be located on the liquid and gas line.

6.
A condensate pan shall be located in the unit.

G.
Electrical:

1.
A separate power supply will be required of 208/230 volts, 1 phase, 60 hertz. The acceptable voltage range shall be 187 to 253 volts.

2.
Transmission (control) wiring between the indoor and outdoor unit shall be a maximum of 3,280 feet (total 6,560 feet).

3.
Transmission (control) wiring between the indoor and remote controller shall be a maximum distance of 1,640 feet.

H.
Control:

1.
The unit shall have controls provided by Daikin to perform input functions necessary to operate the system.

2.
The unit shall be compatible with interfacing with connection to LonWorks networks or interfacing with connection to BMS system.  Consult with Daikin prior to applying controls.

I.
Accessories Available:

1.
Remote “in-room” sensor kit KRCS01-1.
2.
A condensate pump.
PART 3 – Controls

3.1
CENTRAL CONTROLS

A.
DCS601C71 Intelligent touch controller
B.
Physical Characteristics:  

1.
General: The control system shall be a neutral color plastic material.
2.
The controller has a 5.7”Liquid Crystal Display (LCD, QVGA 320x240, 4096 colors ).

3.2
ELECTRICAL CHARACTERISTICS

A.
General: From each outdoor unit circuit board to the I-touch controller, the daisy chained wiring electrical voltage shall be 16 volts DC.
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B.
Wiring:  For Heat Recovery the control wiring shall be installed in a daisy chain configuration from outdoor unit to each branch selector box then from the branch selector box to the indoor unit.  
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C.
Wiring:  For Heat Pump the control wiring shall be installed in a daisy chain configuration from outdoor unit to each indoor unit 
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D.
Control Wiring Size: The wire shall be a non-shielded, stranded, 2 conductor PVC or vinyl clad cable. 18-guage copper cabling specified. Application of UV stabilized cable should be standard when exposed to outside elements. Plenum rated where applicable. Maximum wiring length between controller and indoor units: 3,280 ft

E.
Power Supply to controller :  24V AC  ( transformer to be field supplied )

3.3
CONTROLLER CHARACTERISTICS

A.
The Intelligent controller shall be able to control, via a full color LCD touch screen, up to 10 outdoor units and 64 indoor unit groups (maximum 128 Fan Coil Units) with the following functions:

1.
ON/OFF selection for each Fan Coil Unit or group.

2.
Temperature set point adjustment for each Fan Coil Unit or group.

3.
Fan speed adjustment for each Fan Coil Unit or group

4.
Heat/cool/automatic changeover mode selection 

5.
Forced shutdown terminals 

6.
Priority settings for restriction of local access for start/stop, heat/cool mode and set point adjustment (at local remote controllers if installed)

7.
Temperature limitation in both heating and cooling mode

8.
Weekly schedule with start up and shut off times, temperature settings and operation modes; 16 operations/ each day can be set in one schedule, and 8 different schedules are available. In addition a yearly calendar is also available for holidays or periods of non use
9.
Actual time display & setting

10.
Reset ability for malfunction codes and filter maintenance warning

11.
Maximum 13 months back up power supply to maintain the memory.

12.
Malfunction reports can be sent via email to a cell phone or a PC.
13.
Remote monitoring via PC, network and web browser. (optional)
Available Web browser functions are: Real time status monitoring/ Operation/Malfunction history display/ User password setting and schedule setting.

14.
Malfunction reports can be sent via email to a cell phone or a PC. (optional)

15.
Proportional power distribution with field installed kWh meter (1 pulse to 1kWh or 10kWh width must be over 100 msec.)

16.
Non Daikin units can be started / stopped and general alarm reported using Digital Input or Digital Input/Output units.

B.
Accessories:

1.
Web software: DCS004A71

2.
Proportional Power Distribution PPD: DCS002C71
3.
Digital input: DEC101A51-US- With an optional DI unit 8 inputs can be added , multiple DI units can connected depending on the available DIII line.
4.
Digital input/output : DEC101A51-US- 4 contacts are available with the optional Dio unit .

5.
Configuration and Engineering of the software is required by Daikin service tech on site.

3.4
INDOOR UNIT CONTROLS

A.
Physical Characteristics:

1.
General: The control system shall be a neutral color plastic material.  Each control may have a Liquid Crystal Display (LCD).

B.
Electrical Characteristics:

1.
General: From each circuit board to the controls, the electrical voltage shall be 16 volts DC.

2.
Wiring: Control wiring shall be installed in a daisy chain configuration from indoor unit to indoor unit then to the branch selector box and outdoor unit.  Control wiring shall run from the indoor unit terminal block to the specific controller for that unit.

3.
Wiring Size: The wire shall be a non-shielded, 2-core sheathed vinyl cord or cable, size AWG18-2.

C.
Controller Characteristics:   

1.
Individual Zone Controller – Wired Remote Controller:  The wired remote controller shall be able to control 1 group (maximum of 16 fan coil units) and shall be able to function as follows:

a.
The controller shall have a maximum wiring length of 1,640 feet.

b.
The controller shall have a self diagnosis function that constantly monitors the system for malfunctions (total of 80 components).

c.
The controller shall be able to immediately display fault location and condition.

d.
An LCD digital display will allow the temperature to be set in 1°F units.

e.
The controller shall be equipped with a thermostat sensor in the remote controller making possible more comfortable room temperature control.

f.
The controller shall monitor room temperature and preset temperature by microcomputer and can select cool/heat operation mode automatically (REYQ heat recovery outdoor unit only).

g.
The controller shall allow the user to select cool / heat / fan operation mode with indoor remote controller of choice without using the cool / heat selector.

2.
Optional Remote Sensor:  KRCS01-1 remote sensor shall be provided on all units as the temperature control input, particularly those with introduced outside air. 

Part 4 - Execution

4.1
See specification section 15850 for general HVAC/Air Handling installation.

PART 5 – APPENDIX

5.1
Cut Sheets and General System Layout.

END OF SECTION 

