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Introduction 

1.2 Application Case 

Application Case 1: Three Pipes Heat Recovery System with Switch Box 

Table 1.1 Indoor Unit Type List 

Nominal Power (kBtu/h)

--■■m■m■m■■mmmmmmmmmmmm■ 
Ceiling 
Ducted • • • • • • • • • • • • 

Type(AC) 

Ceiling 
Ducted • • • • • • • • • • • • •

Type (DC) 

Low-Height 
Ceiling • • • • • • • • •Ducted Type 
(DC) 

4-Way 

�'-Cassette • • • • • • • • • • •
Type 

Mini 4-Way 
Cassette • • • • • • •

Type 

Wall-Mounted • • • • • • •Type 

Ceilling Floor • • • • • • • Type 

1-Way 
Cassette • • • • • • 

Type 

MPAHU I • • • • 
• :Available 

• The number of connectable indoor units with the outdoor unit is as follows. Comply with the condition as follows when installing

the unit.

Outdoor Unit Capacity Recommended Number of Maximum Number of Connectable Indoor Unit Capacity Ration 

(kBtu/h) Connectable I.U. Connectable 1.U. Minimum Maximum 

CHV6-28URBM 3 5 75% 125% 

CHV6-36URBM 5 9 50% 150% 

CHV6-48URBM 5 11 50% 150% 

CHV6-60URBM 5 11 50% 150% 
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Model CHV6-28URBM CHV6-36URBM CHV6-48URBM CHV6-60URBM

Power Supply 208/230 ~ 60Hz

Cooling Operation

Rated Capacity
kW 8 10.6 14.1 16.9

kBtu/h 27.2 36 48 57.5

Power Input

(Ducted/Non-ducted) *
kW 2.47/2.37 2.86/2.54 4.71/3.81 6.25/5.75

EER(Ducted/Non-ducted) (Btu/h)/W 11.00/11.50 12.60/14.20 10.20/12.60 9.20/10.00

SEER2(Ducted/Non-ducted) (Btu/h)/W 15.80/18.70 16.50/19.50 16.50/18.50 16.00/18.00

Heating Operation

Rated Capacity
kW 9.5 12.3 15.8 17.9

kBtu/h 32.4 42 54 61

Power Input * kW 2.32/1.94 3.07/2.73 4.65/3.85 5.77/5.26

COP 47°F

(Ducted/Non-ducted)
kW/kW 4.10/4.90 4.00/4.50 3.40/4.10 3.10/3.40

Low Temperature Heating 

Capacity

kW 5.3/5.1 7.6 9.4 10.3

kBtu/h 18.1/17.5 26 32 35

Power Input * kW 2.21/1.83 2.62/2.38 3.92/3.48 4.68/4.48

COP 17°F 

(Ducted/Non-ducted)
kW/kW 2.40/2.80 2.90/3.20 2.40/2.70 2.20/2.30

HSPF2 (Ducted/Non-ducted) (Btu/h)/W 7.90/8.65 10.00/10.40 8.55/10.00 9.00/10.00

MCA A 25.3 31.4 32.8 33.2

MOP A 35 40 45 45

Ventilation
Air Flow Rate

m³/min 49.5 90 90 100

CFM 1747 3176 3176 3529

Fan Quantity - 1 2 2 2

Sound Pressure Level dB(A) 50/52 50/52 52/54 53/55

Compressor
Type - Rotary

Quantity PC 1 1 1 1

Refrigerant

Type - R410A R410A R410A R410A

Pre-charged Quantity
kg 2.8 3.8 3.8 4.1

lbs. 6.2 8.4 8.4 9

Weight

Net Weight
kg 78 104 104 105

lbs. 172 229 229 231

Gross Weight
kg 88 116 116 116

lbs. 194 256 256 256

Dimensions

External (H*W*D)
mm 800*950*370 1380*950*370

in. 31-1/2 * 37-13/32 * 14-9/16 54-11/32*37-13/32*14-9/16

Packing (H*W*D)
mm 951*1070*515 1531*1070*515

in. 37-7/16*42-1/8*20-9/32 60-9/32*42-1/8*20-9/32

Cabinet Color - Ivory White

Ref. Piping

Gas
mm Φ15.88 Φ15.88 Φ15.88 Φ15.88
in. (5/8) (5/8) (5/8) (5/8)

Liquid
mm Φ9.53 Φ9.53 Φ9.53 Φ9.53
in. (3/8) (3/8) (3/8) (3/8)

Connectable Indoor 

Units
Quantity PC 5 9 11 11

Piping Design

ODU and IDU

m 20 30 30 30

ft. 66 98.4 98.4 98.4

m 20 30 30 30

ft. 66 98.4 98.4 98.4

IDUs

m 3.5 10 10 10

ft. 11.0 32.8 32.8 32.8

Max. Piping Length
m 50 75 75 75

ft. 164 246 246 246

Operation Range

Cooling
°C DB -5~46 -5~46 -5~46 -5~46

°F DB 23~114 23~114 23~114 23~114

Heating
°C WB -20~15.5 -20~15.5 -20~15.5 -20~15.5

°F WB -4~60 -4~60 -4~60 -4~60



Model CHV6-28URBM CHV6-36URBM CHV6-48URBM CHV6-60URBM

Heat

Exchanger

Heat exchanger type -

Tube

Material - Copper

Outside diameter Φ in. 9/32 9/32 9/32 9/32

Rows - 2 2 2 2

Columns - 38 132 132 132

Fin
Material - Aluminum

Pitch in 5/64 5/64 5/64 5/64

Quantity - 1 1 1 1

Max. operating pressure psi 601

Total frontal area ft
2

8.29 14.64 14.61 14.64

Fan Part

Fan

Type - Propeller Fan

Outside diameter Φ in. 21-27/64 21-27/64 21-27/64 21-27/64

Revolution rpm 505 568+464 568+464 600+516

CFM 1748 3180 3180 3530

Fan motor

Type - DC motor

Start-up mode - DC driven

Nominal output power W 51 51+51 51+51 51+51

Quantity - 1 2 2 2

Insulation grade - E E E E



● Compressor Protection

The compressor is protected by the following devices and their combinations.

(1) High Pressure Switch: This switch cuts out the operation of the compressor when the discharge pressure exceeds

 the setting.

(2) Oil Heater: This band type heater protects against oil foaming during cold starting, as it is energized while the

compressor stopped.

Model CHV6-28URBM CHV6-36/48/60URBM

Compressor Pressure switch Reset automatically and non-adjustable

High

Pressure

Cut-Out psi (MPa) 601(4.15)

Cut-In psi (MPa) 464(3.2)

Fuse on Main Circuit A 40 50

CCP timer Time setting min. 3 3

Control Circuit Fuse A 5 5
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Model: CHV6-28URBM
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Model: CHV6-36/48/60URBM
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Model：CHV6-28URBM

�

� 

! # "

� 

! # "

� 

! #

! $

� 

# "%!

� 

# "

Mark Part Name Mark Part Name

1 Compressor 14 Crankcase Heater

2 Heat Exchanger 15 Propeller Fan

3 Strainer 16 Damping Rubber

4 Distributor 17 Air Inlet

5 Reversing Valve(RVR) 18 Air Outlet

6 Electrical Expansion Valve(EVO) 19 Base assembly

7 Stop Valve for Liquid Line 20 Accumulator

8 Stop Valve for Gas Line 21 Silencer

9 Electrical Box

10 Pressure Switch for Controlling

11 High Pressure Switch

12
Check Joint for High/Low 

Pressure(Cool/Heat)

13 Bypass Solenoid Valve



Model：CHV6-36/48/60URBM

Mark Part Name Mark Part Name

1 Compressor 14 Solenoid Valve

2 Heat Exchanger 15 Pressure Switch (H)

3 Propeller Fan 16 Pressure Sensor

4 Fan Motor 17 Crankcase Heater

5 Check Valve 18 Electrical Box

6 Reversing Valve(RVR) 19 Base Assembly

7 Distributor 20 Damping Rubber

8 Check Joint 21 Air Inlet Grille

9 Strainer 22 Air Outlet Grille

10 Electronic Expansion Valve(EVO)

11 Accumulator

12 Stop Valve for Gas Line

13 Stop Valve for Liquid Line

ON

1 2

1

ON

2 3 41

ON

2 3 41

ON

2 3

5 61 2

ON

3 45 61 2

ON

3 4



Model Power Source MCA (A) MOP (A) Minimum transmission cable size

CHV6-28URBM

208/230V~60Hz

25.3 35 AWG 18

CHV6-36URBM 31.4 40 AWG 18

CHV6-48URBM 32.8 45 AWG 18

CHV6-60URBM 33.2 45 AWG 18





No.0

No.1 No.2

No.3



<EXAMPLE>

CHV6-28URBM

 1/4 13.1in. 1/4 13.1in. 1/4 13.1in. 1/4 13.1in.

 3/8 49.2in. 3/8 9.8in.  3/8 9.8in.



<EXAMPLE>

CHV6-36/48/60URBM

 3/8x16.4ft. 1/4x16.4ft.1/4x32.8ft. 1/4x32.8ft.

 3/8 32.8ft. 3/8 16.4ft.  3/8 16.4ft.



Mark Show Switch Key Position)

Shipment I.U.is located higher O.U.is located 

PCB1

than O.U.65.6ft.(20m)

higher 
than O.U.82.0ft.(25m) 

DSW6 (



1/4

1/4

3/8

3/8

3/8

5/8

1/2

5/8

1/2

5/8



57500 Btu/h

75000 Btu/h12000

Btu/h
+ 15000

Btu/h

12000

Btu/h
12000

Btu/h

15000

Btu/h
9000

Btu/h

Indoor unit capacity

E: East zone (36000 Btu/h)

W: West zone (39000 Btu/h)

A: morning peak heat load in the eastern area 

B: evening peak heat load in the western area 

C: maximum simultaneous load for the entire building 

D: eastern area load

E: total load 

F: western area 

load G: load 

H: time



(1)

(2)

(3)

(4)

(5) (6)

(7)

Calculate heating load for each room.

Select indoor unit capacity

Select outdoor unit capacity

Check unit capacity.  

Rated Capacity of Outdoor Unit > Total Heating Load.

Yes

Calculate capacity of each indoor unit

Calculate the heating load at both cooling 

and heating operation for each room.

Is there sufficient

indoor unit capacity?

Check whether the refrigerant 

concentration at leakage is lower than 

maximum permissible concentration.

Take safety measures. No 

reconsideration of system is 

required.

Adjust indoor unit 

model

Yes

The selection is completed

Yes

NoNo

No

No





9600

Btu/h
60900 Btu/h

9600

Btu/h

7500

Btu/h

7500

Btu/h

9600

Btu/h

9600

Btu/h

7500

Btu/h
+



.

Correction factor according to piping length:

According to 4.2 �Capacity Correction Based on Refrigerant Piping Length�.

● Cooling capacity correction factor depending on the pipe length =0.870.

● Heating capacity correction factor depending on the pipe length =0.954.

Correction factor according to defrosting condition (for heating operation):

According to 4.3 �Correction Factor According to Defrosting Operation�.

● Outdoor inlet air temp.(ºC DB)=1, then Defrost correction factor = 0.857.

Actual capacity of the outdoor unit

Actual maximum capacity of the outdoor unit =

(Outdoor unit pre-selected capacity) x (Correction factor according to pipe length and height) x (Correction

factor according to defrosting operation) x (Correction factor according to altitude)

Cooling: 58870 Btu/h×(0.870)×(1.0)=51217Btu/h.

Heating: 61420 Btu/h×(0.954)×(0.857)=50216Btu/h.

Actual capacity of each indoor unit.

Actual capacity of each indoor unit =

(Actual maximum capacity of the outdoor unit) x (Nominal capacity of each indoor units / Total nominal

capacity of each indoor unit)

CHV-07*

Cooling: 51217×7500/(9600+9600+7500+7500+9600+9600+7500)=6307Btu/h. 

Heating: 50216×8500/(11300+11300+8500+8500+11300+11300+8500)=6036Btu/h.

CHV-09*

Cooling: 51217×9500/(9600+9600+7500+7500+9600+9600+7500)=7990Btu/h. 

Heating: 50216×11300/(11300+11300+8500+8500+11300+11300+8500)=8025Btu/h. 

Results:

Concept Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7

Model selected CHV-09* CHV-09* CHV-07* CHV-07* CHV-09* CHV-09* CHV-07*

Actual cooling capacity (Btu/h) 7990 7990 6307 6307 7990 7990 6307

Actual heating capacity (Btu/h) 8025 8025 6036 6036 8025 8025 6036

Estimated cooling load (Btu/h) 6140 6140 5110 5110 6140 6140 5110

Estimated heating load (Btu/h) 6820 6820 5800 5800 6820 6820 5800

Concept Room 1+2+3+4+5+6+7

Actual total cooling capacity (Btu/h) 50811

Actual total heating capacity (Btu/h) 50208

Estimated total cooling load (Btu/h) 39890

Estimated total heating load (Btu/h) 44680

As can be seen, the actual total cooling and heating capacity are higher than the estimated total cooling and heating load. 

Therefore, it can be said that the CHV6-60URBM unit meets the minimum cooling and heating requirements set for the 

system.

NOTE:

If the actual total cooling / heating capacity calculated is lower than the estimated total cooling / heating load, the 

calculation must be done again with the unit immediately. 
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Heating

Capacity
Heating capacity

decreases when

defrostingacity

Defrosting time (max 9 min.)

Time

1 cycle



Refrigerant Flow Direction(Cooling Operation)

Refrigerant Flow Direction(Heating Operation)
Field Refrigerant Piping
Flare Connection

Liquid Line Refrigerant
Piping Connection

(5/8) 
Gas Line Refrigerant 
Piping Connection

(3/8)

No. Part Name Remark

1 Compressor

2 Heat Exchanger

3 Accumulator

4 Strainer

5 Distributor

6 Reversing Valve (RVR)

7 Capillary Tube

8
Electronic Expansion Valve 

(EVO)

9 Check Valve

10 Silencer Pressure Switch

11 Solenoid Valvet

12 Check Joint

13 Stop Valve for Liquid Line

14 Stop Valve for Gas Line

15 Pressure Switch Pressure Protect

16 Pressure Switch Controlling



PP HP

S

s s

s

3/8

5/8

No. Part Name Remark

1 Compressor

2 Heat Exchanger

3 Accumulator

4 Strainer

5 Distributor

6 Reversing Valve (RVR)

7 Capillary Tube Bypass

8
Electronic Expansion Valve 

(EVO)

9 Check Valve

10 Solenoid Valve Bypass

11 Check Joint

12 Stop Valve for Liquid Line

13 Stop Valve for Gas Line

14 Pressure Switch High Pressure Protection

15 Pressure Sensor High

16 Pressure Sensor Low

17 Silencer



No. Item Details

1 Cooling Operation

Comp. Frequency Control To determine the compressor frequency depending on (a),(b) and (c).

I.U. Electronic Exp. Valve Control

● Quasi PI Control:

To determine the I.U. electronic expansion valve opening so as to

keep (d) at an optimum value.

To change the I.U. electronic expansion valve opening when the

number of operating indoor units is changed.

O.U. Electronic Exp. Valve Control EVO: 480pls (Fully Opened)

Outdoor Fan Control
To control the fan steps so that High Pressure is within a stable 

temperature range.

Reversing Valve Control Reversing Valve: OFF

Control of Solenoid Valve for High/ Low 

Pressure Bypass (SVA)

At Start-up and when High Pressure Increase Protection activated: 

ON

High/Low Pressure Control SVA: ON (during Operation Stop)

2 Heating Operation

Comp. Frequency Control

● PI Control:

To determine the compressor frequency so as to keep High

Pressure.

To determine the compressor frequency from (a) and(c) when

heating operation is started or the number of operating indoor

units is changed.

I.U. Electronic Exp. Valve(EVI) Control

● To determine the I.U. electronic expansion valve opening so

that the indoor liquid pipe temperature (trl) is at an optimum level.

To change the I.U. electronic expansion valve opening when the

number of operating indoor units is changed.

O.U. Electronic Exp. Valve(EVO) Control

● Quasi PI Control:

To determine the O.U. electronic expansion valve opening so as to

keep the temperature at the top of the compressor at an optimum

level.

When Operating Indoor Unit Number Changed:

To determine the O.U. electronic expansion valve opening from

the compressor frequency ratio before/after the change and Quasi

PI Control.

Outdoor Fan Control
The fan steps are dependent on Ta in the beginning. After that to 

control the fan steps so that Pd is within a stable pressure range.

Reversing Valve Control Reversing Valve: ON

Control of Solenoid Valve for High/ Low 

Pressure Bypass (SVA)

At Start-up and when High Pressure Increase Protection activated: 

ON

High/Low Pressure Control SVA: ON (during operation stop)

3 Defrost Operation

Comp. Frequency Control Fixed Compressor Frequency

I.U. Electronic Exp. Valve Control
To determine the I.U. electronic expansion valve opening depending 

on the discharge temperature of the compressor (Td).

O.U. Electronic Exp. Valve Control EVO: 480pls (Fully Opened)

Outdoor Fan Control To stop the outdoor fan.

Reversing Valve Control Reversing Valve: OFF

Control of Solenoid Valve for High/ Low 

Pressure Bypass (SVA)
at Start-up: ON

4 Comp. Preheating Control Crankcase Heater Control

a .

b .

c . Capacity Ratio between Operating Indoor Unit and Outdoor Unit

d .

(= Indoor Gas Pipe Temperature - Indoor Liquid Pipe Temperature)



Cooling Operation

°F °C) °F °C) °F °C) °F(11°C)°F °C) °F(11°C)

41°F(-5°C)

41°F(-5°C)



Cooling Operation

(2.9 MPa)

(2.  MPa)

(2.  MPa)

(2.9 MPa)



 Dry Operation

°F °C) °F °C) °F °C) °F °C)°F °C) °F °C)

41°F(-5°C)

41°F(-5°C)



 Dry Operation

(2.9 MPa)

(2.9 MPa)

(2.  MPa)

(2.  MPa)



 Heating Operation

)

)
)

)

319psi (2.2MPa)



 Heating Operation

104°F(40°C)

104°F(40°C)



Defrost Operation

No



CHV6-28URBM

Electrical Wiring Between Indoor Unit and Outdoor Unit:
Do not connect the power source line to the terminals 1 and 2. These 
terminals are for the control line. If connected,the printed circuit board 
will be damaged.

Electrical Operation or Periodic Inspection is Allowed Only After the Main Power Is Turned Off for ten Minutes!



CHV6-36/48/60URBM

Turn OFF the main power switch to the indoor unit and the outdoor unit and wait for more than 10 minutes before electrical wiring work or a periodical check is performed.

Ps

Pd

Y20B

PCB1

CH1～2

DSW6

SVA

Y20A

EFR1

DCL

RVR

FU1

MV

MO 1F

PSW2

THM8

THM7

DSW4

DSW2

DSW1

PSW3

PSW1

IPM

THM9

YCH

Y52C Relay(CMC)

TB1,2

DSW5

DSW3

TF

CMC

MC

Y21

NAMEMARK

Terminal Board

Transformer

Printed Circuit Board

Fuse

Thermistor
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