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SECTION 238129 VARIABLE REFRIGERANT FLOW HVAC SYSTEM  

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

A. Variable refrigerant volume HVAC system includes: 

1. Outdoor/Condensing unit(s): 

a. Size Range: 6 to 34 Tons Nominal 

2. Indoor Unit(s) 

a. Size Range: 1/2 to 5 Tons Nominal 

 

1.2 SUBMITTALS 

a. Product Data:  Include rated capacities, furnished specialties, and accessories for each 

model. 

 

b. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, 

loads, required clearances, method of field assembly, components, and location and 

size of each field connection. 

1) Wiring Diagrams:  Power, signal, and control wiring. 

 

c. Coordination Drawings:  Floor plans, reflected ceiling plans, and other details, drawn 

to scale, on which the following items are shown and coordinated with each other, 

based on input from installers of the items involved: 

1) Suspended ceiling components. 

2) Structural members to which heat pumps will be attached. 

3) Method of attaching hangers to building structure. 

4) Size and location of initial access modules for acoustical tile. 

5) Items penetrating finished ceiling, including the following: 

1. Lighting fixtures. 

2. Air outlets and inlets. 

3. Speakers. 

4. Sprinklers. 

5. Access panels. 

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

e. Samples for Verification:  For each type of unit indicated. 

f. Product Certificates:  For each type of water-source heat pump, signed by product 

manufacturer. 

g. Field quality-control test reports. 
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h. Operation and Maintenance Data:  For water-source heat pumps to include in 

emergency, operation, and maintenance manuals. 

 

1.3 QUALITY ASSURANCE   

A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of water-

source heat pumps 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. Comply with ASHRAE 15. 

D. Comply with minimum COP/EER efficiency levels according to ASHRAE/IESNA 90.1-2019. 

E. Comply with NFPA 70. 

F. Comply with ARI/ISO/ASHRAE 13256-1 for ‘Water Loop’ application. 

G. Comply with safety requirements in UL 484 for assembly of free-delivery water-source heat 

pumps. 

H. Comply with safety requirements in UL 1995 for duct-system connections 

I. The units shall be tested by a Nationally Recognized Testing Laboratory (NRTL), in accordance 

with ANSI/UL 1995/CAN/CSA-C22.2 No. 236-05 (R2009) – Heating and Cooling Equipment 

and bear the Listed Mark. 

J. 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. 

K. The outdoor unit will be factory charged with R-410A. 

 

1.4 COORDINATION 

 

A. Coordinate layout and installation of water-source heat pumps and suspension components with 

other construction that penetrates ceilings or is supported by them, including light fixtures, 

HVAC equipment, fire-suppression system components, and partition assemblies. 

Coordinate layout and installation of water-source heat pumps and suspension components with 

other construction that penetrates ceilings or is supported by them, including light fixtures, 

HVAC equipment, fire-suppression system components, and partition assemblies. 

 

1.5 WARRANTY 
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A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of water-source heat pumps that fail in materials or workmanship within specified 

warranty period. 

1. Failures include, but are not limited to, refrigeration components. 

2. Warranty Period:   

a. Five (5) years from date of Substantial Completion. 

B. Warranty Period Commencement: This period shall be upon written approval by Owner when 

recommended by Engineer.  “Acceptance by Owner” is defined as written approval by the 

Owner that the equipment has been operating free from defects in manufacturer assembly and 

shipping. Warranty period will begin immediately after startup is “satisfactory” completed and 

units are running reliably, not when delivered or installed.  “Satisfactory” completed is after air 

balancing, water balancing, and control interlocks are checked by the Engineer. 

 

 

PART 2 PRODUCTS 

 

2.1 MANUFACTURERS 

A. DESIGN BASIS: 

1. Daikin. 

a. The HVAC equipment basis of design is Daikin North America.  All bidders shall 

furnish the minimum system standards as defined by the base bid model numbers, 

model families or as otherwise specified herein.  In any event, the contractor shall 

be responsible for all specified items and intents of this document without further 

compensation. 

 

B. ALTERNATE BID INSTRUCTION   

1. Mitsubishi Electric/Trane. 

2. Toshiba/Carrier. 

3. Johnson Controls-Hitachi/York. 

4. LG. 

a. Provide basis of design bid as specified. If the contractor proposes an alternate 

manufacturer for the basis of designed products, they shall provide a separate and 

complete Bid detailing the proposed alternate products and the associated 

adjustment of price to support the change from basis of design products. The 

contractor bids the alternate product with full knowledge that the proposed product 

may not be acceptable or approved. In no event shall the contractor be entitled to 

additional compensation to supply such specified products, options, or sequences. 

Any and all additional cost, to any party, because of any product submitted on or 

supplied other than that of the original specified products shall be the responsibility 

of the contractor without recourse. It is agreed that any and all disputes regarding 
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any differences between the specified products, options, or sequences and that 

proposed as an alternate shall be arbitrated by the engineer of record. It shall be 

further agreed by all parties that all decisions of arbitration shall be final and 

binding. Any product proposed as an alternate shall have been offered, as a VRF 

product, in the United States for a minimum of (5) years. 

 

2.2 HVAC SYSTEM DESIGN 

A. SYSTEM DESCRIPTION:  

1. The variable capacity heat pump air conditioning system shall be a Daikin Variable 

Refrigerant Volume Series (heat or cool model) system as specified. 

2. The system shall consist of multiple evaporators using PID control, REFNET™ joints and 

headers, a two-pipe refrigeration distribution system and Daikin VRV condenser unit.   

3. The condenser shall be a direct expansion (DX), air-cooled heat pump, multi-zone air-

conditioning system with variable speed inverter driven compressors using R-410A 

refrigerant.   

4. The condensing unit may connect an indoor evaporator capacity up to 200% of the 

condensing unit capacity.  All zones are each capable of operating separately with 

individual temperature control. 

5. The Daikin condensing unit shall be interconnected to indoor unit models FXFQ, FXHQ, 

FXUQ, FXEQ, FXMQ, FXLQ, FXNQ, FXTQ, FXDQ, FXZQ, FXAQ and FXMQ_MF, 

and shall range in capacity from 7,500 Btu/h to 96,000 Btu/h in accordance with Daikin’s 

engineering data book detailing each available indoor unit.   

a. The indoor units shall be connected to the condensing unit utilizing Daikin’s 

REFNET™ specified piping joints and headers to ensure correct refrigerant flow and 

balancing.  T style joints are not acceptable for a variable refrigerant system. 

6. Operation of the system shall permit either cooling or heating of all of the indoor units 

simultaneously.  Each indoor unit or group of indoor units shall be able to provide set 

temperature independently via a local remote controller, an Intelligent Manager, an 

Intelligent Controller or a BMS interface. 

7. The RXYQ_TA condensing unit model numbers and the associated number of 

connectable indoor units per RXYQ_TA condensing unit is indicated in the following 

table.  Each indoor unit or group of indoor units shall be independently controlled. 

MODEL NUMBER NOMINAL CAPACITY (Tons) 
MAXIMUM NUMBER OF 

INDOOR UNITS 

RXYQ72TAYD* 6 12 

RXYQ96TAYD* 8 16 

RXYQ120TAYD* 10 20 

RXYQ240TAYD* 20 41 

 

B. VRV IV FEATURES AND BENEFITS 
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1. Voltage Platform - Heat pump condensing units shall be available with a 460V/3ph/60Hz 

power supply. 

2. Advanced Zoning - A single system shall provide for up to 64 zones. 

3. Independent Control - Each indoor unit shall use a dedicated electronic expansion valve 

with 2000 positions for independent control. 

4. VFD Inverter Control and Variable Refrigerant Temperature - Each condensing unit shall 

use high efficiency, variable speed all “inverter” compressor(s) coupled with inverter fan 

motors to optimize part load performance. The system capacity and refrigerant 

temperatures shall be modulated automatically to set suction and condensing pressures 

while varying the refrigerant volume for the needs of the cooling or heating loads.  The 

control will be automatic and customizable depending on load and weather conditions. 

a. Indoor shall use PID to control superheat to deliver a comfortable room temperature 

condition and optimize efficiency. 

5. Configurator software - Each system shall be available with configurator software 

package to allow for remote configuration of operational settings and also for assessment 

of operational data and error codes. 

a. If this software is not provided by an alternate manufacturer, for each individual 

outdoor unit the contractor shall do the settings manually and keep detailed records 

for future maintenance purposes. 

6. Auto charging - Each system shall have a refrigerant auto-charging function. 

7. Flexible Design –  

a. Systems shall be capable of up to 540ft (165m) [623 ft. (190m) equivalent] of linear 

piping between the condensing unit and furthest located indoor unit. 

b. Systems shall be capable of up to 3,280ft (1,000m) total “one-way” piping in the 

piping network. 

c. Systems shall have a vertical (height) separation of up to 295ft (90m) between the 

condensing unit and the indoor units. 

d. Systems shall be capable of up to 295ft from the first REFNET™ / branch point. 

e. The condensing unit shall have the ability to connect an indoor unit evaporator 

capacity of up to 200% of the condensing unit nominal capacity. 

f. Systems shall be capable of 98ft (30m) vertical separation between indoor units. 

g. Condensing units shall be supported with a fan motor ESP up to 0.32” WG as 

standard to allow connection of discharge ductwork and to prevent discharge air short 

circuiting. 

8. Oil Return – Each system shall be furnished with a centrifugal oil separator and active oil 

recovery cycle. 

9. Simple wiring – Systems shall use 16/18 AWG, 2 wire, stranded, non-shielded and non-

polarized daisy chain control wiring. 

10. Space saving – Each system shall have a condensing unit module footprint no larger than 

48-7/8” x 30-3/16” (1694mm x 1242mm x 767mm). 
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11. Advanced diagnostics – Systems shall include a self-diagnostic, auto-check function to 

detect a malfunction and display the type and location. 

12. Each condensing unit shall incorporate contacts for electrical demand shedding with 

optional 3 stage demand control with 12 customizable demand settings. 

13. Advanced controls – Each system shall have at least one remote controller capable of 

controlling up to 16 indoor units. 

14. Each system shall be capable of integrating with open protocol BACnet and LonWorks 

building management systems. 

15. Low sound levels - Each system shall use indoor and condensing units with quiet 

operation as low as 27 dB(A). 

C. PERFORMANCE: 

1. The VRV IV RXYQ_TA system shall perform as indicated below: 

MODEL NUMBER 
SYSTEM IEER  

(Ducted) 

SYSTEM IEER 

(Non-Ducted) 

RXYQ72TAYD* 20.7 25.9 

RXYQ96TAYD* 22.7 28.0 

RXYQ120TAYD* 21.4 23.5 

RXYQ240TAYD* 18.4 20.8 

 

MODEL NUMBER 
SYSTEM EER  

(Ducted) 

SYSTEM EER 

(Non-Ducted) 

RXYQ72TAYD* 12.7 14.8 

RXYQ96TAYD* 13.0 15.1 

RXYQ120TAYD* 12.1 13.2 

RXY240TAYD* 11.5 11.6 

 

 

MODEL NUMBER 
SYSTEM COP@47°F 

(Ducted) 

SYSTEM COP@47°F 

(Non-Ducted) 

RXYQ72TAYD* 3.30 3.89 

RXYQ96TAYD* 4.0 4.6 

RXYQ120TAYD* 3.5 3.8 

RXYQ240TAYD* 3.6 3.6 

 

 

MODEL NUMBER 
SYSTEM COP@17°F 

(Ducted) 

SYSTEM COP@17°F 

(Non-Ducted) 

RXYQ72TAYD* 2.25 2.50 

RXYQ96TAYD* 2.6 2.9 

RXYQ120TAYD* 2.6 2.6 

RXYQ240TAYD* 2.4 2.6 
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2. Performance Conditions: 

a. Cooling:  Indoor temperature of 80°FDB (26.7°CDB), 67°FWB (19.5°CWB) and 

outdoor temperature of 95°FDB (35°CDB). 

b. Heating:  Indoor temperature of 70°FDB (21.1°CDB) and outdoor temperature of 

47°FDB (8.3°CDB), 43°FWB (6.1°CDB). 

c. Equivalent piping length: 25ft (7.5m) 

3. Cooling Operation: 

a. The operating range in cooling will be 23°F DB ~ 122°F DB (-5°CDB ~ 50°CDB).   

b. Cooling mode indoor room temperature range will be 57-77°FWB (13.8 - 25°CWB). 

c. Cooling operation may be extended down to 10°F DB when the system is designed 

with the following limitations: 

1) The system must be a single module outdoor unit: RXYQ72/96/120/144/168TA. 

2) The smallest capacity indoor unit connected to the system must be 12,000 Btu/h. 

3) The system must run continuously in cooling operation with a minimum of 1.5 

tons of indoor units in operation. 

4. Heating Operation: 

a. The operating range in heating will be -4°F WB – 60°F WB (-20°CWB – 

15.5°CWB). 

b. Heating mode indoor room temperature range will be 59°FDB - 80°F DB (15°CDB – 

26.7°CDB). 

 

2.3 EQUIPMENT  

A. ELECTRICAL: 

1. The power supply to the condensing unit shall be: 

POWER SUPPLY VOLTAGE VOLTAGE RANGE 

280V / 3ph / 60 Hz 187V – 253V (±10%) 

 

MODEL MCA MOP COMPRESSOR RLA 

RXYQ72TAYD* 27.6 35 15.7 

RXYQ96TAYD* 36.3 45 23.8 

RXYQ120TAYD* 36.3 45 26.2 

RXYQ240TAYD* 36.3+36.3 45+45 26.2+26.2 

 

B. WIRING: 

1. The control voltage between the indoor and condensing unit shall be 16VDC non-

shielded, stranded 2 conductor cable. 
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2. The control wiring shall be a two-wire multiplex transmission system, making it possible 

to connect multiple indoor units to one condensing unit with one 2-cable wire, thus 

simplifying the wiring installation. 

3. The control wiring maximum lengths shall be as shown below: 

 
CONDENSER TO 

INDOOR UNIT 

CONDENSER TO 

CENTRAL 

CONTROLLER 

INDOOR UNIT TO 

REMOTE CONTROL 

CONTROL WIRING 

LENGTH 
6,560 ft (2,000 m) 3,280 ft (1,000 m) 1,640 ft (500 m) 

WIRE TYPE 16/18 AWG, 2 wire, non-polarity, non-shielded, stranded 

 

C. REFRIGERANT PIPING: 

1. The system shall be capable of refrigerant piping up to 540ft (165m) actual or 623ft 

(190m) equivalent from the condensing unit to the furthest indoor unit, a total combined 

liquid line length of 3,280ft (1,000m) of piping between the condensing and indoor units 

with 295ft (90m) maximum vertical difference, without any oil traps or additional 

components. 

2. REFNET™ piping joints and headers shall be used to ensure proper refrigerant balance 

and flow for optimum system capacity and performance.   

a. T style joints shall not be acceptable as this will negatively impact proper refrigerant 

balance and flow for optimum system capacity and performance. 

D. PAINT/CORROSION RESISTANCE: 

1. Paint and corrosion resistance shall be at a minimum per the table below: 

2.  

COMPONENT 

VRV IV 

BASE 

MATERIAL 

SURFACE 

TREATMENT 

COATING 

THICKNESS 

External & Internal 

Surface 

EXTERNAL 

PANEL BASE 
Galvanized steel POLYESTER ≧1.5 mils 

EXTERNAL 

FRONT PANEL 
Galvanized steel POLYESTER ≧1.5 mils 

PILLAR Galvanized steel POLYESTER ≧1.5 mils 

COMPRESSOR 

COVER 
ASTM material Resin Paint ≧0. 78 mils 

FIN GUARD Iron wire Resin Paint ≧0. 79 mils 

FAN GUARD 

AND DRUM 
Polypropylene No treatment required N/A 
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FAN 
Acrylonitrile - 

glass 
No treatment required N/A 

FAN MOTOR 

FRAME 
Resin No treatment required N/A 

FAN MOTOR 

SHAFT 
Carbon steel No treatment required N/A 

FAN MOTOR 

SUPPORT 
Galvanized steel POLYESTER ≧1.5 mils 

HEAT 

EXCHANGERS 

(FIN ONLY) 

Aluminum 

Polymer Anti-

corrosion surface 

treatment 

Salt Spray 1000 hours, 

blister rating 10 

ELECTRICAL 

PARTS BOX 

Hot-dip zinc-

coated steel 
No treatment required N/A 

ELECTRICAL 

PARTS BOARD 

Glass cloth / Glass 

nonwoven cloth 

material 

Insulation Varnish No specific thickness 

SCREWS 
Carbon steel wire 

rods 

High corrosion 

resistance treatment 
≧0. 28 mils 

 

2.4 OUTDOOR/CONDENSING UNIT 

A. GENERAL:  

1. The condensing unit is designed specifically for use with VRV series components. 

2. The condensing unit shall be factory assembled in the USA and pre-wired with all 

necessary electronic and refrigerant controls.   

3. The refrigeration circuit of the condensing unit shall consist of Daikin inverter scroll 

compressors, motors, fans, condenser coil, electronic expansion valves, solenoid valves, 

4-way valve, distribution headers, capillaries, filters, shut off valves, oil separators, 

service ports and refrigerant accumulator. 

4. Liquid and suction lines must be individually insulated between the condensing and 

indoor units. 

5. The condensing unit can be wired and piped with access from the left, right, rear or 

bottom. 

6. The connection ratio of indoor units to condensing unit shall be permitted up to 200% of 

nominal capacity. 

7. Each condensing system shall be able to support the connection of up to 64 indoor units 

dependent on the model of the condensing unit. 

8. The sound pressure level standard shall be that value as listed in the Daikin engineering 

manual for the specified models at 3 feet from the front of the unit.  The condensing unit 

shall be capable of operating automatically at further reduced noise during nighttime or 

via an external input. 

9. The system will automatically restart operation after a power failure and will not cause 

any settings to be lost, thus eliminating the need for reprogramming. 
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10. The unit shall incorporate an auto-charging feature to ensure optimum performance. 

Manual changing should be support with a minimum of 2 hours of system operation data 

to ensure correct operation. 

11. The condensing unit shall be modular in design and should allow for side-by-side 

installation with minimum spacing. 

12. The following safety devices shall be included on the condensing unit; high pressure 

sensor and switch, low pressure switch, control circuit fuses, crankcase heaters, fusible 

plug, overload relay, inverter overload protector, thermal protectors for compressor and 

fan motors, over current protection for the inverter and anti-recycling timers. 

13. To ensure the liquid refrigerant does not flash when supplying to the various indoor units, 

the circuit shall be provided with a sub-cooling feature. 

14. Oil recovery cycle shall be automatic occurring 2 hours after start of operation and then 

every 8 hours of operation. 

15. The condensing unit shall be capable of heating operation at 0°F (-18°C) dry bulb 

ambient temperature without additional low ambient controls or an auxiliary heat source. 

 

B. UNIT CABINET: 

1. The condensing unit shall be completely weatherproof and corrosion resistant.  The unit 

shall be constructed from rust-proofed galvanized steel panels coated with a baked 

enamel finish. 

 

C. FAN: 

1. The condensing unit shall consist of one or more propeller type, direct-drive 500 or 600 

W fan motors that have multiple speed operation via a DC (digitally commutating) 

inverter.  Reference table below.  

MODEL NUMBER FAN MOTOR OUTPUT (W) & QUANTITY 

RXYQ72TAYD* 500 x 1 

RXYQ96TAYD* 600 x 2 

RXYQ120TAYD* 600 x 2 

RXYQ240TAYD* 600 x 2 

 

2. The condensing unit fan motor shall have multiple speed operation of the DC (digitally 

commutating) inverter type, and be of high external static pressure and shall be factory 

set as standard at 0.12 in. WG.  A field setting switch to a maximum 0.32 in. WG 

pressure is available to accommodate field applied duct for indoor mounting of 

condensing units. 

3. The fan shall be a vertical discharge configuration with a nominal airflow maximum 

range of 5,544 CFM to 22,283 CFM dependent on model specified. 

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. SOUND: 

1. Nominal sound pressure levels shall be as shown below. 
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MODEL NUMBER SOUND PRESSURE LEVEL dB(A) 

RXYQ72TAYD* 58 

RXYQ96TAYD* 61 

RXYQ120TAYD* 61 

RXYQ240TAYD* 61 

 

2. Night setback control of the fan motor for low noise operation by way of automatically 

limiting the maximum speed shall be a standard feature.  Operation sound level shall be 

selectable from 3 steps. 

OPERATION SOUND dB(A) 
NIGHT MODE 

SOUND PRESSURE LEVEL dB(A) APPROX. 

Level 1 55 

Level 2 50 

Level 3 45 

 

E. CONDENSER COIL: 

1. The condenser coil shall be manufactured from copper tubes expanded into aluminum 

fins to form a mechanical bond. 

2. The heat exchanger coil shall be of a waffle louver fin and rifled bore tube design to 

ensure high efficiency performance. 

3. The heat exchanger on the condensing units shall be manufactured from Hi-X seamless 

copper tube with N-shape internal grooves mechanically bonded on to aluminum fins to 

an e-Pass Design. 

4. The fins shall be coated with an anti-corrosion hydrophilic blue coating as standard from 

factory with a salt spray test rating of 1000hr per ASTM test standards. 

5. The outdoor coil shall have three-circuit heat exchanger design eliminating the need for a 

drain pan heater.  The lower part of the coil shall be used for inverter cooling and be on 

or off during heating operation enhancing the defrost operation. 

a. An alternate manufacturer must provide a drain pan heater to enable adequate 

defrosting of the unit in defrost operation.  

6. The condensing unit shall be factory equipped with condenser coil guards on all sides.   

F. COMPRESSOR: 

1. The Daikin inverter scroll compressors shall be variable speed (PVM inverter) controlled 

which is capable of changing the speed to follow the variations in total cooling and 

heating load as determined by the suction gas pressure as measured in the condensing 

unit. 

a. In addition, samplings of evaporator and condenser temperatures shall be made so 

that the high/low pressures detected are read every 20 seconds and calculated.  With 
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each reading, the compressor capacity (INV frequency) shall be controlled to 

eliminate deviation from target value. 

1) Non –inverter-driven compressors, which may cause starting motor current to 

exceed the nominal motor current (RLA) and require larger wire sizing, shall not 

be allowed. 

2. The inverter driven compressors in the condensing unit shall be of highly efficient 

reluctance DC (digitally commutating), hermetically sealed scroll “G-type” or “J-type.” 

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. 

a. 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 as low as 10% to 100%. 

5. The compressor’s motor shall have a cooling system using discharge gas, to avoid sudden 

changes in temperature resulting in significant stresses on winding and bearings. 

6. Each compressor shall be equipped with a crankcase heater, high pressure safety switch, 

and internal thermal overload protector. 

7. Oil separators shall be standard with the equipment together with an intelligent oil 

management system. 

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

eliminating the standard need for spring insolation. 

9. In the event of compressor failure, the remaining compressors shall continue to operate 

and provide heating or cooling as required at a proportionally reduced capacity.  The 

microprocessor and associated controls shall be manually activated to specifically address 

this condition for single module and manifolded systems. 

10. In the case of multiple condenser modules, conjoined operation hours of the compressors 

shall be balanced by means of the Duty Cycling Function, ensuring sequential starting of 

each module at each start/stop cycle, completion of oil return, completion of defrost or 

every 8 hours. When connected to a central control system sequential start is activated for 

all system on each DIII network. 

11. Compressor configurations: 

MODEL NUMBER 
COMPRESSOR MOTOR  

OUTPUT (W)  
QUANTITY 

COMPRESSOR 

TYPES 

RXYQ72TAYD* 3,400  1 Inverter controlled 

RXYQ96TAYD* 4,100 1 Inverter controlled 

RXYQ120TAYD* 5,200 1 Inverter controlled 

RXYQ240TAYD* 5,200 2 Inverter controlled 



Union County Improvement Authority  BID SPECIFICATIONS   
Union County Government Complex  November 8, 2023 

  

VARIABLE REFRIGERANT FLOW HVAC SYSTEMS  238129 - 13 

    

2.05 FXMQ_PB - CONCEALED CEILING DUCTED UNIT (Med. Static) 

A. General:  Daikin indoor unit FXMQ_PB shall be a built-in ceiling concealed fan 

coil unit, operable with refrigerant R-410A, equipped with an electronic expansion 

valve, direct-drive DC (ECM) type fan with auto CFM adjustment at 

commissioning, for installation into the ceiling cavity.  It is constructed of a 

galvanized steel casing.  It shall be available in capacities from 7,500 Btu/h to 

48,000 Btu/h.  Model numbers are FXMQ07PBVJU, FXMQ09PBVJU, 

FXMQ12PBVJU, FXMQ15PBVJU, FXMQ18PBVJU, FXMQ24PBVJU, 

FXMQ30PBVJU, FXMQ36PBVJU, FXMQ48PBVJU, and FXMQ54PBVJU to be 

connected to outdoor unit model RXYQ / RXYMQ / RWEYQ heat pump and 

REYQ / RWEYQ heat recovery model.  It shall be a horizontal discharge air with 

horizontal return air configuration.  All models feature a low height cabinet making 

them applicable to ceiling pockets that tend to be shallow.  Computerized PID 

control shall be used to control superheat to deliver a comfortable room 

temperature condition.  The unit shall be equipped with a programmed drying 

mechanism that dehumidifies while limiting changes in room temperature when 

used with Daikin remote control BRC1E72, BRC1E73 and BRC2A71.  Included as 

standard equipment, a condensate drain pan and drain pump kit that pumps to 18-

3/8” from the drain pipe opening.  The indoor units sound pressure shall range 

from 29 dB(A) to 43 dB(A) at low speed measured 5 feet below the ducted unit.  

 

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

 

C. Indoor Unit: 

1. The Daikin indoor unit FXMQ_PB 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, condensate safety 

shutoff and alarm, self-diagnostics, auto-restart function, 3-minute fused time 

delay, and test run switch. The unit shall be equipment with automatically 

adjusting external static pressure logic that is selectable during commissioning. 

This adjusts the airflow based on the installed external static pressure. 

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. 

Model Number Cooling  

(Indoor 80°F DB / 67°F 

WB,   

Outdoor 95°F DB, 25 ft pipe 

length) 

Heating  

(Indoor 70°F DB  

Outdoor 47F / 43F, 25 ft pipe 

length) 

FXMQ24PBVJU 24,000 27,000 
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4. The indoor units shall be equipped with a condensate pan and condensate pump.  

The condensate pump provides up to 18-3/8” of lift from the center of the drain 

outlet and has a built in safety shutoff and alarm. 

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

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

7. 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 DC (ECM) type fan, statically and dynamically 

balanced impeller with three fan speeds available.  

2. The unit shall be equipment with automatically adjusting external static pressure 

logic selectable during commissioning. 

3. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 

output range of 0.12 to 0.47 HP respectively. 

4. The airflow rate shall be available in three settings. 

5. The fan motor shall be thermally protected. 

6. The fan motor shall be equipped as standard with adjustable external static 

pressure (ESP) settings. 

7. Fan motor external static pressure range for nominal airflow: 

 

Model Number Fan ESP (in. WG) 

FXMQ05PBVJU – FXMQ54PBVJU 0.80 – 0.20 

 Notes:  Refer to Construction Drawings for characteristics and requirements. 

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 15 fpi design 

completely factory tested. 

4. The refrigerant connections shall be flare connections and the condensate will be 

1-1/4” outside diameter PVC. 

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

6. A condensate pump with an 18-3/8” 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. 
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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 unit 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 a BMS system via optional 

LonWorks or BACnet gateways.   

3. The unit shall be compatible with a Daikin Intelligent Touch Manager advanced 

multi-zone controller.  

I. Optional Accessories Available: 

1. Remote “in-room” sensor kit KRCS01-4B. 

i. The Daikin wall mounted, hard wired remote sensor kit is recommended for 

when a NAV controller is not used or when the NAV controller is not located in 

the space that is being controlled. The sensor for detecting the temperature can 

be placed away from the indoor unit (branch wiring is included in the kit). 

2. MERV 8 Filter kit. Can be configured for right or left access. Filters replaceable 

without tools. 

2.06 FXAQ – WALL MOUNTED UNIT 

a. General:  Daikin indoor unit FXAQ shall be a wall mounted fan coil unit, operable with 

refrigerant R-410A, 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 in capacities from 7,500 Btu/h to 24,000 Btu/h.  Model numbers are 

FXAQ07PVJU, FXAQ09PVJU, FXAQ12PVJU, FXAQ18PVJU and FXAQ24PVJU to be 

connected to outdoor unit model RXYQ / RXYMQ / RWEYQ heat pump and REYQ / 

RWEYQ heat recovery model.  Computerized PID control shall be used to control 

superheat to deliver a comfortable room temperature condition.  The unit shall be 

equipped with a programmed drying mechanism that dehumidifies while limiting changes 

in room temperature when used with Daikin remote control BRC1E72, BRC1E73 and 

BRC2A71.  A mildew-proof, polystyrene condensate drain pan and resin net mold 

resistant filter shall be included as standard equipment.  The indoor units sound pressure 

shall range from 31 dB(A) to 41 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: 
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Model Number Cooling  

(Indoor 80°F DB / 67°F 

WB,   

Outdoor 95°F DB, 25 ft pipe 

length) 

Heating  

(Indoor 70°F DB  

Outdoor 47F / 43F, 25 ft pipe 

length) 

FXAQ07PVJU 7,500 8,500 

FXAQ09PVJU 9,500 10,500 

FXAQ12PVJU 12,000 13,500 

FXAQ18PVJU 18,000 20,000 

FXAQ24PVJU 24,000 26,500 

 

c. Indoor Unit: 

i. 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. 

ii. Indoor unit and refrigerant pipes will be charged with dehydrated air prior to 

shipment from the factory. 

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

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

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

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

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

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

d. Unit Cabinet: 

i. The cabinet shall be affixed to a factory supplied wall mounting template and 

located in the conditioned space. 

ii. The cabinet shall be constructed with sound absorbing foamed polystyrene and 

polyethylene insulation. 

e. Fan: 
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i. The fan shall be a direct-drive cross-flow fan, statically and dynamically balanced 

impeller with high and low fan speeds available.  

ii. The fan motor shall operate on 208/230 volts, 1 phase, 60 hertz with a motor 

output range 0.054 to 0.058 HP. 

iii. The airflow rate shall be available in high and low settings. 

iv. The fan motor shall be thermally protected. 

f. Coil: 

i. Coils shall be of the direct expansion type constructed from copper tubes 

expanded into aluminum fins to form a mechanical bond. 

ii. The coil shall be of a waffle louver fin and high heat exchange, rifled bore tube 

design to ensure highly efficient performance. 

iii. The coil shall be a 2-row cross fin copper evaporator coil with 14 fpi design 

completely factory tested. 

iv. The refrigerant connections shall be flare connections and the condensate will be 

11/16 inch outside diameter PVC. 

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

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

g. Electrical: 

i. 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. 

ii. Transmission (control) wiring between the indoor and outdoor unit shall be a 

maximum of 3,280 feet (total 6,560 feet). 

iii. Transmission (control) wiring between the indoor unit and remote controller shall 

be a maximum distance of 1,640 feet. 

h. Control: 

i. The unit shall have controls provided by Daikin to perform input functions 

necessary to operate the system. 

ii. The unit shall be compatible with interfacing with a BMS system via optional 

LonWorks or BACnet gateways.   

iii. The unit shall be compatible with a Daikin Intelligent Touch Manager advanced 

multi-zone controller.  

i. Optional Accessories: 

i. Remote “in-room” sensor kit KRCS01-1B. 

ii. A condensate pump (DACA-CP3-1) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation tolerances and 

other conditions affecting performance of water-source heat pumps. 
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B. Examine roughing-in for piping and electric installations for water-source heat pumps to verify 

actual locations of piping connections and electrical conduit before installation. 

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

3.2 INSTALLATION 

A. Concrete Bases:  Install floor mounting units on 4-inch- high concrete bases.  See Division 23 

Section "Basic Mechanical Materials and Methods" for concrete base materials and fabrication 

requirements. 

B. Mount heat pumps on concrete base with vibration isolators and seismic restraints as required 

by Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment." 

C. Suspend heat pumps from structure with threaded steel rods and spring vibration isolators and 

seismic restraints as required by Division 23 Section " Vibration and Seismic Controls for 

HVAC Piping and Equipment." 

D. Install wall-mounting thermostats, humidistats, and switch controls in electrical outlet boxes at 

heights to match lighting controls or as required in Division 23 Section "HVAC Instrumentation 

and Controls." 

3.3 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties.  Specific connection 

requirements are as follows: 

1. Connect supply and return hydronic piping to heat pump with hose kits. 

2. Connect heat-pump condensate drain pan to indirect waste connection with condensate 

trap of adequate depth to seal against the pressure of fan.  Install cleanouts in piping at 

changes of direction. 

B. Duct installation requirements are specified in other Division 23 Sections.  Drawings indicate 

general arrangement of ducts.  Specific connection requirements are as follows: 

1. Connect supply and return ducts to water-source heat pumps with flexible duct 

connectors specified in Division 23 Section "Duct Accessories." 

2. Install ducts to termination in roof curb. 

3. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb. 

4. Terminate return-air duct through roof structure and insulate space between roof and 

bottom of unit with 2-inch- thick, acoustic duct liner. 

5. Install normal-weight, 3000 psi, compressive-strength (28-day) concrete mix inside roof 

curb, 4 inches thick.  Concrete, formwork, and reinforcement are specified in Division 3. 

C. Install electrical devices furnished by manufacturer but not specified to be factory mounted. 

D. Install piping adjacent to machine to allow service and maintenance.  Note:  Do not anchor 

piping in any way to the heat pump itself. 
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E. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 

F. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 

and Cables." 

3.4 FIELD QUALITY CONTROL 

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

inspect, test, and adjust field-assembled components and equipment installation, including 

connections.  Report results in writing. 

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

1. After installing water-source heat pumps and after electrical circuitry has been energized, 

test units for compliance with requirements. 

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

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. 

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

3.5 STARTUP SERVICE 

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

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

the following: 

1. Inspect for visible damage to unit casing. 

2. Inspect for visible damage to compressor, coils, and fans. 

3. Inspect internal insulation. 

4. Verify that labels are clearly visible. 

5. Verify that clearances have been provided for servicing. 

6. Verify that controls are connected and operable. 

7. Verify that filters are installed. 

8. Adjust vibration isolators. 

9. Inspect operation of barometric dampers. 

10. Verify bearing lubrication on fan. 

11. Inspect fan-wheel rotation for movement in correct direction without vibration and 

binding. 

12. Adjust fan belts to proper alignment and tension. 

13. Start unit according to manufacturer's written instructions. 

14. Complete startup sheets and attach copy with Contractor's startup report. 

15. Inspect and record performance of interlocks and protective devices; verify sequences. 

16. Operate unit for an initial period as recommended or required by manufacturer. 

17. Verify thermostat and humidistat calibration. 
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18. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers. 

19. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 

normal and emergency shutdown. 

3.6 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 Insert number visits to Project during other than normal occupancy hours for this purpose. 

3.7 CLEANING 

A. Replace filters used during construction prior to air balance or substantial completion. 

B. After completing installation of exposed, factory-finished water-source heat pumps, inspect 

exposed finishes and repair damaged finishes. 

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain water-source heat pumps.  Refer to Division 01 Section 

"Demonstration and Training."  Training shall be included for a total of 4 hours; (2) 2-hour 

sessions. 

END OF SECTION 238129 

 

 


