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2. Design Procedure & Combination Ratio

Definition of Combination Ratio, CR 

CR = Sum of Nominal Cooling Capacity of Indoor units
* 100%

Nominal Cooling Capacity of Outdoor unit

Constraints of Allowable Combination Ratio

DVM S systems are normally designed to utilize a CR 50% to 130% to ensure effective load balancing between indoor units 
and outdoor unit. As buildings have become more insulated, and usage and occupancy of buildings are highly variable, 
more buildings can realize a higher load balancing between IDUs and ODU, thus higher CR (>130%) often required.  If a 
system design exceeds 130%, risks associated to increased indoor sound level and reduced comfort levels should be 
considered. Therefore, when it is necessary to design a combination ratio exceeding 130%, the following conditions must 
be complied with: - 

Design & Selection Procedure

Determine DVM Design Condition
• Design temperature
• Calculate cooling and heating loads (Zone peak loads/System Peak load)
• Power supply, piping length and level difference

Select indoor unit for each zone
Max capacity at design condition should be greater than Zone Peak Load

Select outdoor unit
(Max capacity at design condition should be greater than System Peak Load)

Go to the next step to 
complete design

Size up outdoor unit or change indoor unit type or capacity

Decide Minimum Operation Ratio in heating mode

Total nos. of indoor units exceed limit?

Calculated CR 

 
@ Minimum Operation Ratio in heating mode?

No

No

Yes

Yes

Fig. 1 Design & Selection Procedure for Extended Combination Ratio

Combination Ratio (Connection Ratio)
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2. Design Procedure & Combination Ratio

Satisfying cooling & heating comfort

The Maximum Capacity of outdoor unit at design condition calculated from Samsung capacity data table or design 
tool (DVM Pro) should always be the same or greater than System Peak Load (Block Load) defined in table 1.

Time
Room A Room B Room C Room D Room E Room F

Total
Music Room Class room Class room Class room Class room Class room

8.4 8.0 8.4 8.0 8.4 8.6 49.8
9.2 8.8 10.8 8.6 10.8 9.8 58.0

10.0 9.6 9.6 9.6 11.4 10.8 61.0
11.0 10.6 8.8 10.8 9.6 9.6 60.4
9.4 9.0 8.8 9.0 9.0 8.4 53.6

Table 1. Example of System Peak loads

Zone Peak Loads ( ): To satisfy the demand for each room any time
- Sum of Zone peak Loads = 65.4kW (11.0 + 10.6 + 10.8 + 10.8 + 11.4 + 10.8)
Block load ( )

•  When a system combination ratio is over 130%, a max system capacity is the same as the published
capacity in TDB capacity table at the combination ratio of 130%NOTE

Cooling Operation Only

When only cooling operation is used, CR is allowed up to 180% if the Max Capacity of outdoor unit is greater than 
System Peak Load (Block load) as shown table 2.

Outdoor unit All capacities of H/P & H/R model
Indoor unit All indoor unit types

Operation Condition Cooling mode only
Allowable CR 180%

Table 2. Allowable CR in only cooling operation

• Table 2 shows a standard for allowable CR of cooling only model. Samsung Electronics is not
responsible for any problem caused by using a heating mode at the site with a system designed by
table 2. If heating operation is required, extended CR design must follow section “Allowable CR limit to
avoid abnormal sound level risks in heating operation.”

NOTE

Combination Ratio (Connection Ratio)



Allowable CR limit to avoid abnormal sound level risks in heating operation

If the CR exceeds 130%, in a specific case of heating operation, an indoor unit may have higher sound level than
the level specified in the technical documents.
In order to minimize the sound level, the system minimum operation ratio needs to be verified and considered as
follows:
Operation Ratio(%), OR

• Heat Pump system, H/P

OR (H/P) (%) = Sum of nominal capacity of indoor units running in heating mode
* 100%

Sum of nominal capacity of indoor units

• Heat Recovery system, H/R

OR (H/R) (%) = Sum of nominal capacity of indoor units running in both cooling & heating mode
* 100%

Sum of nominal capacity of indoor units

The Minimum Operation Ratio should be determined during the project design stage using Fig. 2.

Fig. 2 Allowable CR with respect to indoor unit type as operation ratio increases

2. Design Procedure & Combination Ratio
Combination Ratio (Connection Ratio)

Outdoor unit All capacities of H/P & H/R (Single, Dual and Triple Module Systems)

Indoor unit All indoor unit types*) except Wall-Mounted Wall-Mounted

Operation Ratio All capacities

150% 158% 141%

161% 170% 155%

171% 184% 173%
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Minimum Operation Ratio in Heating

Nominal Capacity 18,000Btu/h 

Nominal Capacity > 18,000Btu/h 

Wall-mounted(all ranges)



• The minimum operation ratio should be considered during the design stage.
• If a system has a mix of unit types or capacity, the lowest extended connection ratio curve must be utilized.
• In case that a designed Minimum Operation Ratio is less than 5% or more than 30%, the Allowable Extended CR

must be considered as the value at 5% and 30%, respectively.
• *)If one of following indoor unit types is included in a system, the CR cannot be extended beyond 130%.

• Samsung is not responsible for any issue, including abnormal noise that arises during heating
operation due solely to the operation rate being lower than the designated combination ratio shown in
Fig. 2.  Please contact your local Samsung representative for further details if the project requires you
to design the project with a connection ratio greater than 130%.

NOTE

2. Design Procedure & Combination Ratio
Combination Ratio (Connection Ratio)

Type of indoor unit

9kBtu/h or below

12kBtu/h or below

4Way Cassette 18kBtu/h or below

Floor Standing (Exposed or Concealed) 18kBtu/h only

Ceiling Suspended 24kBtu/h only

Hydro unit (HE/HT) All capacities































































. Dimensional Drawing
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. Dimensional Drawing

NO Table of descriptions Remark NO Table of descriptions Remark
1 Low Pressure Gas Ref. pipe See note 4. 6 Power wiring conduit
2 High Pressure Gas Ref. pipe See note 4. 7 Communication wiring conduit
3 Liquid Ref. pipe See note 4. 8 Knock-out Hole for Ref. Piping (bottom)
4 Power wiring conduit 9 Knock-out Hole for Ref. Piping (front)
5 Communication wiring conduit
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. Dimensional Drawing

NO Table of descriptions Remark NO Table of descriptions Remark
1 Low Pressure Gas Ref. pipe See note 4. 6 Power wiring conduit
2 High Pressure Gas Ref. pipe See note 4. 7 Communication wiring conduit
3 Liquid Ref. pipe See note 4. 8 Knock-out Hole for Ref. Piping (bottom)
4 Power wiring conduit 9 Knock-out Hole for Ref. Piping (front)
5 Communication wiring conduit
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. Dimensional Drawing

NO Table of descriptions Remark NO Table of descriptions Remark
1 Low Pressure Gas Ref. pipe See note 4. 6 Power wiring conduit
2 High Pressure Gas Ref. pipe See note 4. 7 Communication wiring conduit
3 Liquid Ref. pipe See note 4. 8 Knock-out Hole for Ref. Piping (bottom)
4 Power wiring conduit 9 Knock-out Hole for Ref. Piping (front)
5 Communication wiring conduit
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. Electrical Wiring Diagram
Outdoor unit
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. Electrical Wiring Diagram
Outdoor unit



. Electrical Wiring Diagram
Outdoor unit



. Sound Data

Sound Pressure Level

 NOTE



. Sound Data

Sound Pressure Level

 NOTE
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Sound Level

 NOTE
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Sound P  Level

 NOTE



. Operation Ran

Cooling Heating



. Operation Range

Defrosting correction factor



.. Piping Diagr
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Thermistor - 
Liquid pipe
(T_L)

Electronic
Expansion
Valve - EVI

(E_EVI)
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Ambient 
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Pressure
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Low
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High
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Thermistor - 
Compressor 
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 Switch - 
High 1
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. Installation

Specification of the protection tube

Name Temper grade Applicable conditions

Flexible PVC conduit PVC
When the protection tube is installed indoor and not exposed 
to outside, because it is embedded in concrete structure

Class 1 flexible conduit Galvanized steel sheet
When the protection tube is installed indoor but exposed to 
outside so there are risk of damage to the protection tube

Class 1 PVC coated flexible 
conduit

Galvanized steel sheet and 
Soft PVC compound

When the protection tube is installed outdoor and exposed to 
outside so there are risk of damage to the protection tube and 
extra waterproof is needed

Caution for perforating the knock-out hole
Perforate a knock-out hole by punching it with a 
hammer.
After perforating the knock-out hole, apply rust 
resisting paint around the hole.
When you need to pass the cables through the knock-
out hole, remove burrs on the hole and protection the 
cable with a protection tape or bushing etc.

Caution for installing communication cable
When you connect the cable, it may sag and pressed by 
other parts. Therefore cables should be fixed to a clamp 
highlighted with a box on the illustration.

Path for arranging 
external 
communication cable

Fixing location 
of the external 
communication cable

CAUTION



Power wiring diagram 
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Space requirement for installation
Space requirement was decided based on following conditions; Cooling mode, outdoor temperature of 35°C (95°F). 
Larger space is required if the outdoor temperature is higher than 35°C (95°F) or if the place is heated easily by quantity of 
solar radiation.
When you secure installation space, consider path for people and the direction of the wind.
Secure installation space as shown in the below illustration, considering ventilation and the service space. 
If the installation space is narrow, installer or other worker may get injured during work and may also cause problem to 
the product. 
If you install multiple number of outdoor units in one space, make sure to secure enough ventilation space if there’s 
any walls around the product that may disturb the air flow. If enough ventilation space is not secured, product may 
malfunction.
You may install the outdoor units with 20mm (0.78 inch) of space between the product, but product’s performance may 
decrease depending on the installation environment.
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Base construction and installation of the unitoutdoor 

Outdoor unit installation
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Examples of draining work
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Base construction and installation of the outdoor unit

CAUTION

. Installation



Installing the wind/snow prevention duct

Installing the outdoor unit around the obstacles
It is necessary to install a wind/snow prevention duct(field supply) to direct exhaust from the fan horizontally, when it is 
difficult to provide a minimum space of 2m (6.56ft) between the air outlet and a nearby obstacle.

Discharged air

Grille/louver

Suction air

Upper floor

Discharged air

Ex.) Balcony Ex.) Mechanical room

Installing the outdoor unit in cold region
In cold regions with lots of snowfall, install a snow prevention duct, as a sufficient countermeasure, to prevent snow from 
accumulating on the outdoor unit. When the snow prevention duct is not installed, frost may accumulate on the heat 
exchanger and heating operation may not work normally.
Air outlet of the duct should not be directed to the enclosed space.

Cautions regarding on installing the frame and selecting the base ground
Height (h) of the frame and the base ground should be higher than the "heaviest expected snowfall".
Area of the frame and the base ground should not be larger than the are of the outdoor unit. Snow may 
accumulate if the area of the frame or the base ground is larger.

CAUTION
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Installing the outdoor unit in windy region
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Refrigerant pipe installation
When installing, make sure there is no leakage. When collecting the refrigerant, stop the compressor first before 
removing the connection pipe. If the refrigerant pipe is not properly connected and the compressor works 
with the service valve open, the pipe inhales the air and it makes the pressure inside of the refrigerant cycle 
abnormally high which may lead to explosion and injury.

WARNING

Refrigerant pipe work

Selecting refrigerant pipe

. Installation



Refrigerant pipe installation
H/P

16Ton 12Ton

(D)

(E)(C)
(A)
(B)

(3)(2)(1)

6Ton Ex.) 34 Ton

Ton No.

Pipe size (O.D)

Liquid pipe Gas pipe

mm inch mm inch
16 (1) 15.88  5/8 28.58 1 1/8

28 (2) 19.05  3/4 34.92 1 3/8

34 (3) 19.05  3/4 41.28 1 5/8

Size of the pipe connected to the outdoor unit (A)

Select the size of the pipe according to the below table.

Outdoor unit capacity Main pipe length within 90m (295.3ft)

Ton MBH KW
Liquid Gas

Size up(Main pipe length over 90m (295.3ft))
Liquid Gas

mm inch mm inch mm inch mm inch
6  72 21.1 9.52  3/8 19.05  3/4 12.7  1/2 22.22  7/8

8  96 28.1 9.52  3/8 22.22  7/8 12.7  1/2 25.4 1 note1)

10  120 35.2 12.7  1/2 28.58 1 1/8 15.88  5/8 28.58 1 1/8

12  144 42.2 12.7  1/2 28.58 1 1/8 15.88  5/8 31.75 1 1/4 note2)

14  168 49.2 15.88  5/8 28.58 1 1/8 19.05  3/4 31.75 1 1/4 note2)

16  192 56.3 15.88  5/8 28.58 1 1/8 19.05  3/4 31.75 1 1/4 note2)

18  216 63.3 15.88  5/8 28.58 1 1/8 19.05  3/4 31.75 1 1/4 note2)

20  240 70.3 15.88  5/8 28.58 1 1/8 19.05  3/4 31.75 1 1/4 note2)

22  264 77.4 19.05  3/4 34.92 1 3/8 22.22  7/8 38.1 1 1/2 note3)

24  288 84.4 19.05  3/4 34.92 1 3/8 22.22  7/8 38.1 1 1/2 note3)

26  312 91.4 19.05  3/4 34.92 1 3/8 22.22  7/8 38.1 1 1/2 note3)

28  336 98.4 19.05  3/4 34.92 1 3/8 22.22  7/8 38.1 1 1/2 note3)

30  360 105.5 19.05  3/4 41.28 1 5/8 22.22  7/8 41.28 1 5/8

32  384 112.5 19.05  3/4 41.28 1 5/8 22.22  7/8 41.28 1 5/8

34  408 119.5 19.05  3/4 41.28 1 5/8 22.22  7/8 41.28 1 5/8

36  432 126.6 19.05  3/4 41.28 1 5/8 22.22  7/8 41.28 1 5/8

38 456 133.6 19.05 3/4 41.28 1 5/8 22.22 7/8 41.28 1 5/8

40 480 140.7 19.05 3/4 41.28 1 5/8 22.22 7/8 41.28 1 5/8

42 504 147.7 19.05 3/4 41.28 1 5/8 22.22 7/8 41.28 1 5/8

44 528 154.7 19.05 3/4 41.28 1 5/8 22.22 7/8 41.28 1 5/8

Note1) If 1" (25.4mm) pipe is not available on site, use 1 1/8" (28.58mm) pipe.
Note2) If 1 1/4" (31.75mm) pipe is not available on site, use 1 3/8" (34.92mm) pipe.
Note3) If 1 1/2" (38.1mm) pipe is not available on site, use 1 5/8" (41.28mm) pipe.
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Branch joint

Size of the pipe between branch joints (B)

Select the pipe size according to the sum of indoor unit capacity which will be connected after the branch.
❋ However, if the size of the pipe between branch joints (B) is bigger than the size of the pipe connected to the outdoor 

unit (A), apply the pipe size (A).

Indoor unit capacity
Branch pipe length within 45m(147.6ft) note1)

Liquid Gas

Branch pipe length between 
45~90m(147.6~295.3ft) note1)

Liquid Gas

MBH KW mm inch mm inch mm inch mm inch

~51 ~15.0 9.52  3/8 15.88  5/8 12.7  1/2 19.05  3/4

51~76 15.0~22.4 9.52  3/8 19.05  3/4 12.7  1/2 22.22  7/8

76~96 22.4~28.1 9.52  3/8 22.22  7/8 12.7  1/2 25.4 1 note2)

96~136 28.1~40.0 12.7  1/2 28.58 1 1/8 15.88  5/8 28.58 1 1/8

136~154 40.0~45.0 12.7  1/2 28.58 1 1/8 15.88  5/8 31.75 1 1/4 note3)

154~240 45.0~70.3 15.88  5/8 28.58 1 1/8 19.05  3/4 31.75 1 1/4 note3)

240~336 70.3~98.4 19.05  3/4 34.92 1 3/8 22.22  7/8 38.1 1 1/2 note4)

336~461 98.4~135.2 19.05  3/4 41.28 1 5/8 22.22  7/8 41.28 1 5/8

461~577 135.2~169 19.05  3/4 41.28 1 5/8 22.22  7/8 53.98 2 1/8

577 ~ 169.0 ~ 22.22 7/8 53.98 2 1/8 25.40 1 note2) 53.98 2 1/8

Note1)  Note on measuring distance between branch joints (B) : You must measure the distance between first branch joint 
to the last indoor unit. (NOT from first joint to the last branch joint)

Note2) If 1" (25.4mm) pipe is not available on site, use 1 1/8" (28.58mm) pipe.
Note3) If 1 1/4" (31.75mm) pipe is not available on site, use 1 3/8" (34.92mm) pipe.
Note4) If 1 1/2" (38.1mm) pipe is not available on site, use 1 5/8" (41.28mm) pipe.

Size of the pipe between the branch joint and the indoor unit

Make a selection according to outdoor unit capacity.

Indoor unit capacity
Pipe Size(O.D)

Liquid Gas

MBH KW mm inch mm inch

~20 ~6.0 6.35  1/4 12.7  1/2

24~52 7.1~16.0 9.52  3/8 15.88  5/8

68~78 20.0~23.0 9.52  3/8 19.05  3/4

78~96 23.0~29.0 9.52  3/8 22.22  7/8
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Refrigerant pipe installation

H/R

(A) 
(B) 

Size of the pipe connected to the outdoor unit (A)
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(A) 
(B) 

Size of the pipe between branch joints (B)

Select the pipe size according to the sum of indoor unit capacity which will be connected after the branch. 
❋ However, if the size of the pipe between branch joints (B) is bigger than the size of the pipe connected to the outdoor 

unit (A), apply the pipe size (A).

Indoor unit capacity
Branch pipe length within 45m(147.6ft)note1) Branch pipe length between 45~90m(147.6~295.3ft)note1)

Liquid Low pressure gas High pressure gas Liquid Low pressure gas High pressure gas
MBH kW mm inch mm inch mm inch mm inch mm inch mm inch
~51 ~15.0 9.52 3/8 15.88 5/8 15.88 5/8 12.70 1/2 15.88 5/8 15.88 5/8

51~76 15.0~22.4 9.52 3/8 19.05 3/4 15.88 5/8 12.70 1/2 19.05 3/4 15.88 5/8

76~96 22.4~28.1 9.52 3/8 22.22 7/8 19.05 3/4 12.70 1/2 22.22 7/8 19.05 3/4

96~115 28.1~33.6 12.7 1/2 28.58 1 1/8 19.05 3/4 15.88 5/8 28.58 1 1/8 19.05 3/4

115~154 33.6~45.0 12.7 1/2 28.58 1 1/8 22.22 7/8 15.88 5/8 28.58 1 1/8 22.22 7/8

154~172 45.0~50.4 15.88 5/8 28.58 1 1/8 22.22 7/8 19.05 3/4 28.58 1 1/8 22.22 7/8

172~240 50.4~70.3 15.88 5/8 28.58 1 1/8 28.58 1 1/8 19.05 3/4 28.58 1 1/8 28.58 1 1/8

240~336 70.3~98.4 19.05 3/4 34.92 1 3/8 28.58 1 1/8 22.22 7/8 34.92 1 3/8 28.58 1 1/8

336~360 98.4~105.5 19.05 3/4 41.28 1 5/8 28.58 1 1/8 22.22 7/8 41.28 1 5/8 28.58 1 1/8

360~461 105.5~135.2 19.05 3/4 41.28 1 5/8 34.92 1 3/8 22.22 7/8 41.28 1 5/8 34.92 1 3/8

461~577 135.2~169.0 19.05 3/4 41.28 1 5/8 34.92 1 3/8 22.22 7/8 41.28 1 5/8 34.92 1 3/8

577~ 169.0~ 22.22 7/8 53.98 2 1/8 41.28 1 5/8 25.40 1 note2) 53.98 2 1/8 41.28 1 5/8

Note1)  Note on measuring distance between branch joints (B) : You must measure the distance between first branch joint 
to the last indoor unit. (NOT from first joint to the last branch joint)

Note2) If 1" (25.4mm) pipe is not available on site, use 1 1/8" (28.58mm) pipe.
Note3) If 1 1/4" (31.75mm) pipe is not available on site, use 1 3/8" (34.92mm) pipe.
Note4) If 1 1/2" (38.1mm) pipe is not available on site, use 1 5/8" (41.28mm) pipe.

Size of the pipe between the branch joint and the indoor unit

Make a selection according to outdoor unit capacity.

Indoor unit capacity
Pipe Size(O.D)

Liquid Gas

MBH KW mm inch mm inch

~20 ~6.0 6.35  1/4 12.7  1/2

24~52 7.1~16.0 9.52  3/8 15.88  5/8

68~78 20.0~23.0 9.52  3/8 19.05  3/4

78~96 23.0~29.0 9.52  3/8 22.22  7/8
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Refrigerant pipe installation

Branch joint
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Refrigerant pipe installation

Basic type - additional refrigerant

H/P H/R

1/2" (5m/16.4') 

1/2" (5m/16.4') 

1/2" (5m/16.4') 

1/4" (5m/16.4') 

1/4" (10m/32.8') 

1/4" (15m/49.2') 

3/8" (10m/32.8') 

3/8" (10m/32.8') 

3/8" (10m/32.8') 

3/8" (10m/32.8') 

1/4" (5m/16.4') 

3/8" (10m/32.8') 

144MBH (12Ton)

12MBH

24MBH

24MBH

18MBH
18MBH

18MBH

18MBH

12MBH

3/8" (1m/3.3')

1/2" (5m/16.4')

5/8" (10m/32.8')

1/2" (10m/32.8')

3/8" (15m/49.2')

3/8" (10m/32.8')

1/2" (10m/32.8')

3/8" (18m/59.1')

3/8" (18m/59.1')

3/8" 
(25m/82.0')

3/8" 
(15m/49.2')

3/8" 
(10m/32.8')

MCU MCU

1/4" (2m/6.6')

12MBH

24MBH

36MBH

36MBH

36MBH

24MBH

24MBH

24MBH

1/4" (15m/49.2')

216MBH (18Ton)
(144MBH + 72MBH)

Branch joint

Basic amount of refrigerant within the outdoor unit
- Amount of additional refrigerant has to be calculated based on the sum of all liquid pipe length.

Classification AM072F✴ AM096F✴ AM120F✴ AM144F✴ AM168H✴ AM192H✴

Basic type [kg (lb)] 5.5 (12.1) 7.4 (16.3) 7.4 (16.3) 8.7 (19.2) 11.0 (24.3) 11.0 (24.3)

Classification AM072K✴ AM096K✴ AM216KXVGJ
Basic type [kg (lb)] 8.4 (18.5) 8.4 (18.5) 12.5 (27.6) 

AM216KXVGJ
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Amount of additional refrigerant depending on the pipe size (ⓐ)
- Amount of additional refrigerant has to be calculated based on the sum of all liquid pipe length.

Size of liquid pipe 
[mm (inch)]

Ø6.35 
(Ø1/4) 

Ø9.52 
(Ø3/8)

Ø12.70 
(Ø1/2)

Ø15.88 
(Ø5/8)

Ø19.05 
(Ø3/4)

Ø22.23 
(Ø7/8)

Ø25.40 
(Ø1)

Additional amount 
[kg/m (Ib/ft)]

0.02 
(0.013)

0.06 
(0.040)

0.125 
(0.084)

0.18 
(0.121)

0.27 
(0.181)

0.35 
(0.235)

0.53 
(0.356)

- For the indoor unit already connected to EEV kit, the additional refrigerant charging is 0.0067lb per feet regardless of 
the pipe size.

Amount of additional refrigerant for each indoor unit (ⓑ)
(Unit : kg(lb))

. Installation
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Floor Standing Unit      

Slim duct          

           

    

MSP duct       

HSP duct     

Ceiling 
     

  

Wall mounted 
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Duct S   
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Refrigerant pipe installation

- ⓐ
- ⓑ

- ⓐ ⓑ

ⓐ ⓑ

 

① ② ①×② ①×②

ⓐ

① ② ①×② ①×②

ⓑ ⓑ

- ⓐ ⓑ

 

① ② ①×② ①×②

ⓐ ⓐ
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① ② ①×② ①×②

ⓑ ⓑ

- ⓐ ⓑ

Temper grade and minimum thickness of the refrigerant pipe

CAUTION
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Refrigerant pipe installation

II III
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Examples of refrigerant pipe installation

H/P

1. Using Y-joint 

2. Using distribution header 

H/R
1. Using Y-joint 

MCU

MCU

MCU

MCU

MCU
MCU

Note 1)

Note 1)  Direct-connected indoor unit without MCU (for HR only)
- This indoor unit can only be used for cooling operation. (Heating operation is not possible.)
- Connect indoor unit to liquid and low pressure gas pipe.
- Change the installation option for direct-connected indoor unit without MCU. (refer to the indoor unit installation manual)
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Refrigerant pipe installation

Allowable length of the refrigerant pipe and the installation examples

H/P

Classification Single Installation Module installation

Installing only with 
Y-joint

Branch joint
Outdoor unit

Indoor unit

Branch joint

Outdoor unit

Indoor unit

Installing with 
Y-joint and 

distribution header

Branch joint
Distribution header 

Outdoor unit

Indoor unit

Outdoor unit

Indoor unit

Distribution header 

Branch joint

Installing only with 
distribution header

Outdoor unit

Indoor unit

Distribution header 
Outdoor unit

Indoor unit

Distribution header 

Classification Example Remarks

Maximum 
allowable 

length of pipe

Outdoor unit ~ 
Indoor unit 

Actual length 
(Equivalent 

length)

200 m 
(656') and 

below 
[220 m 

(722') and 
below]  

Installing only with 
Y-joint

a+b+c+d+e+f+g+p ≤ 
200 m(220 m)/656'(722') Equivalent 

length Y-joint: 
0.5 m (1.64'), 
Distribution 
header: 1 m 

(3.28')

Installing with Y-joint 
and distribution 

header

a+b+h ≤ 
200 m(220 m)/656'(722'), 

a+i+k ≤ 
200 m(220 m)/656'(722')

Installing only with 
distribution header

a+i ≤ 
200 m(220 m)/656'(722')

Total length 
of pipe (m)

1000 m 
(3281') or 

less

Installing only with 
Y-joint

a+b+c+d+e+f+g+h+i+ 
j+k+l+m+n+p ≤ 1000 m

Installing with Y-joint 
and distribution 

header

a+b+c+d+e+f+g+h+i+j+k 
≤ 1000 m (3281')

Installing only with 
distribution header

a+b+c+d+e+f+g+h+i ≤ 
1000 m (3281')

Outdoor unit 
~ Outdoor 

unit (Module 
installation)

Pipe length
10 m (33') 

or less
x ≤ 10 m (33'), y ≤ 10 m (33'), z ≤ 10 m (33')

Equivalent 
length

13 m (43') 
or less

x ≤ 13 m (43'), y ≤ 13 m (43'), z ≤ 13 m (43')

Maximum 
allowable 

height 
difference of 

pipe

Outdoor unit ~ 
Indoor unit 

110/110 m(361'/361') Note 2) H1 ≤ 110/110 m(361'/361')

Indoor unit ~ 
Indoor unit 

50 m (164') H2 ≤ 50 m (164')

But, when AM✴✴✴HNQDC✴ is installed, H2 is 15 m(49') or less.
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Classification Example Remarks

Maximum 
allowable 

length after 
branch joint

First branch 
joint ~ Farthest 

Indoor unit
Pipe length

45m (148') 
or less

Installing only with 
Y-joint

b+c+d+e+f+g+p ≤ 45m (148')

-
Installing with Y-joint 

and distribution header
i+k ≤ 45m (148')

Installing only with 
distribution header

i ≤ 45m (148')

45m~90m 
(148'~295') 

Note 1)
Required conditions must be satisfied -

EEV kit Model name Remarks

EEV Kit ~ 
Indoor unit

Actual pipe 
length

2 m(6.6') or 
less

MEV-E24SA
1 indoor

Apply to products without 
EEV(Wall mounted & ceiling)

MEV-E32SA

20 m(66') or 
less

MXD-E24K132A

2 indoorMXD-E24K200A

MXD-E32K200A

MXD-E24K232A

3 indoor
MXD-E24K300A

MXD-E32K224A

MXD-E32K300A

❋ Please refer to the EEV Kit manual.
Note 1) Required condition

Classification Condition Example

First branch joint ~ 
Farthest Indoor unit

45 m (148') ≤ b+c+d+e+f+g+p ≤ 90 m (295'): 
branch pipes (b, c, d, e, f, g) size must be increased 

by 1 grade

Total length of 
extended pipe

If the size of pipe (main pipe), between the first 
branch joint and the outdoor unit, is not increased by 
1 grade, a+(b+c+d+e+f+g)x2+h+i+j+k+l+m+n+p 

≤ 1000 m (3281')

If the size of pipe (main pipe), between the first 
branch joint and the outdoor unit, is increased by 1 

grade, a+(b+c+d+e+f+g)x2+h+i+j+k+l+m+n+p ≤ 
1000 m (3281')

Each Y-joint ~ Each 
indoor unit

h, i, j, … p ≤ 45 m (148')

Difference between the distance of the outdoor unit to the farthest indoor 
unit and nearest indoor unit ≤ 45 m (148'), (a+b+c+d+e+f+g+p)-(a+h) ≤ 

45 m (148')

Note 2)  When indoor unit is located at higher level than outdoor unit, allowable height difference is 110 m(361'), (If the 
height difference is over 40 m(131'),  contact your local dealer for more information.) but when the indoor unit is 
located at lower level than outdoor unit, allowable height difference is 110 m (361') (If the height difference  is over 
50 m(164'), need to decide whether  to install PDM kit or not.) 
Model name of the PDM kit : MXD-A38K2A, MXD-A12K2A, MXD-A58K2A
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Refrigerant pipe installation
H/R

Classification Installing only with Y-joint

Installing only with 
MCU

MCU MCU

g

H2 H3

H1

Installing with MCU 
and Y-joint

MCU

MCU

MCU

n

h

l

H4

H1 H2

H3

o p

q

Cooling Only Indoor Unit
(Connecting Only Low Pressure Gas Pipe / 

Liquid Pipe note3)

Classification Example Remarks

Maximum 
allowable 

pipe length

Outdoor unit ~ 
Indoor unit 

Actual pipe 
length 

(Equivalent 
length)

200 m or less 
(220 m or less) 

/656'(722')

Installing only with 
MCU

a+g+j ≤ 200 m (220 m)/656'(722') Equivalent length
• Y-joint: 0.5 m(1.64')
• Distribution header: 1

m(3.28')
• MCU: 1 m(3.28')

Installing with MCU 
and Y-joint

a+b+h+k ≤ 200 m (220 m)/656'(722')

Total length 
of pipe

1000 m(3281') 
or less

Installing only with 
MCU

a+b+c+d+e+f+g+h+i+j ≤ 1000 m(3281')

Installing with MCU 
and Y-joint

a+b+c+...+q ≤ 1000 m(3281')

Outdoor unit ~ 
Indoor unit 

Pipe length
10 m(33') 

or less
x ≤ 10 m (33'), y ≤ 10 m (33'), z ≤ 10 m (33')

Equivalent 
length

13 m(43') 
or less

x ≤ 13 m (43'), y ≤ 13 m (43'), z ≤ 13 m (43')

MCU ~ Indoor 
unit

Pipe length
45 m(148') 

or less

Installing only with 
MCU

b+c ≤ 45 m(148'), b+d ≤ 45 m(148'), 
b+e ≤ 45 m(148'), f≤ 45 m(148'), 

g+h ≤ 45 m(148'), g+i ≤ 45 m(148'), 
g+j ≤ 45 m(148')

Installing with MCU 
and Y-joint

c+d ≤ 45 m(148'), c+e ≤ 45 m(148'), 
c+f ≤ 45 m(148'), g ≤ 45 m(148'), 

h+i ≤ 45 m(148'), h+j ≤ 45 m(148'), 
h+k ≤ 45 m,(148') m ≤ 45 m(148'),

n ≤ 45 m(148'), o ≤ 45 m(148'), p ≤ 45 m(148')
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Classification Example Remarks

Maximum 
allowable 

height 
difference

Outdoor unit ~ 
Indoor unit

Pipe length

110 m / 110 m 
(361'/361')Note 1) H1 ≤ 110 m / 110 m (361'/361')

Indoor unit ~ 
Indoor unit 

40 m(131') 
or less

H2 ≤ 40 m(131')

But, when AM✴✴✴HNQDC✴ is installed, H2 is 15 m(49') or less.

Indoor unit ~ 
Indoor unit 

(in one MCU)

15 m(49') 
or less

H3 ≤ 15 m(49')

MCU ~ MCU
30 m(98') 
or less

H4 ≤ 30 m(98')

Maximum 
allowable 

length after 
branch 

joint

First branch 
joint ~ Farthest 

Indoor unit
Pipe length

45 m(148')  
or less

Installing only with 
MCU

g+j ≤ 45 m(148') 

45 ~ 90 m 
(148'~295')
Note 2)

Installing with MCU 
and Y-joint

b+h+k ≤ 45 m(148')  
 l+p ≤ 45 m(148') 

Required conditions must be satisfied

Distribution kit Model Remarks

From distribution kit to 
indoor unit

Actual pipe length
2 m(6.6') 

or less
MEV-24SA 
(For 1 indoor unit)

Applied to products without EEV 
(wall-mounted)

Note 1)  When indoor unit is located at higher level than outdoor unit, allowable height difference is 110 m(361'), (If the height difference is 
over 40 m(131'), contact your local dealer for more information.) but when the indoor unit is located at lower level than outdoor unit, 
allowable height difference is 110 m(361') (If the height difference is over 50m(164'), need to decide whether to install PDM kit or not.)  
Model name of the PDM kit : MXD-A38K2A, MXD-A12K2A, MXD-A58K2A

Note 2) Required condition

Classification Condition Example

First branch 
joint ~ Farthest 

Indoor unit

45 m ≤ b+h+k, l+m+q, l+r ≤ 90 m(295') : Size of the branch 
liquid and low pressure gas pipes (b, l, m) must be 

increased by 1 grade.

Total length of 
extended pipe

If the size of pipe (main pipe), between the first branch joint 
and the outdoor unit, is not increased by 1 grade,  

a+(b+l+m) x 2+c+d+e+f+g+h+i+j+k+n+o+p+q+r ≤  
1000 m(3281')

If the size of pipe (main pipe), between the first branch joint 
and the outdoor unit, is increased by 1 grade, 

(a+b+l+m) x 2+c+d+e+f+g+h+i+j+k+n+o+p+q+r ≤ 
1000 m(3281')

MCU ~ Each 
indoor unit

c+d, c+e, c+f, g, h+i, h+j, h+k, n, o, p, q, r ≤ 45 m(148')

Difference between the distance of the outdoor unit to the farthest indoor  
unit and nearest indoor unit ≤ 45 (a+b+h+k) - (a+b+c+d) ≤ 45 m(148')

Note 3)  For indoor units to which no MCU is connected, be sure to set their options to “Cooling only indoor unit,” and then connect them to a low pressure 
gas pipe and a liquid pipe. Be sure to combine the cooling only indoor units so that their total capacity becomes 50% or less of the total capacity 
of all indoor units.

Note 4)  In case of connecting more than one indoor unit in one MCU Port, the below indoor units cannot be combined. ERV plus (AM✴✴✴✴NK✴C✴✴), 
OAP duct (AM✴✴✴✴NE✴C✴), Hydro Unit HE (AM✴✴✴✴NBDC✴), Hydro Unit HT (AM✴✴✴✴NBFC✴), AHU kit (MXD-K✴✴✴AN, MCM-
D✴✴✴N)

Note 5)  In case of connecting two MCU ports with Y-joint, the indoor units cannot be combined to more than one.

❋ Total refrigerant amount of the system must be less than 100 kg(220 lb). If total refrigerant amount of system is over than 100 kg(220 lb), the system
has to be divided into smaller system, each less than 100 kg(220 lb).

. Installation



Refrigerant pipe installation

Installing the MCU

MCU specification

Model MCU-S6NEK2N MCU-S4NEK3N MCU-S2NEK2N MCU-S1NEK1N

Exterior of MCU

Number of connectable 
indoor units at one port

Up to 8 units Up to 8 units Up to 8 units Up to 8 units

The maximum 
capacity of the 

connectable indoor 
units at one port

16 kW (54MBH) 16 kW (54MBH) 16 kW (54MBH) 16 kW (54MBH)

The maximum 
capacity of the 

connectable indoor 
units

61.6 kW (210MBH) 61.6 kW (210MBH) 32 kW (109MBH) 32 kW (109MBH)

Internal EEV Not included

• Indoor units without internal EEV(AM✴✴✴HNQDC✴) can not be connected directly to the MCU. 
CAUTION • Please connect these indoor units using EEV kit(MEV-E✴✴SA, MXD-E✴✴K✴✴✴A).

Installing the indoor units

Model MCU-S6NEK2N MCU-S4NEK3N MCU-S2NEK2N MCU-S1NEK1N

Example installing 
(Each port 

connection)

Example installing
(MCU series 
connection)

MCU MCU

MCU series connection

Installing indoor units

Under 16 kW (54MBH) kW indoor unit : Don’t use Y-connector  
16 kW (54MBH) ~ 28 kW (96MBH) indoor unit : Use Y-connector at the Gas & Liquid 
line
If you want to continuous cooling operation under -5°C (23°F), set outdoor 
‘Expand operational temperature range for cooling operation (HR only)’, and use 
Y-connector on 5 kW (17MBH) ~ 16 kW (54MBH) indoor unit
In case of using Y-connector, it is only connectable for port combination at below 
Connectable port combination for Y-connector : A + B port, C + D port, E + F port  
Non-connectable port combination for Y-connector : 
B + C port, D + E port, non-continuous port
Set Dip Switch option for using Y-connector

1

ON

2 3 4 1

ON

2 3 4 1

ON

2 3 4 1

ON

2 3 4

S/W Option S/W Option S/W Option S/W Option

Default Combination of A+B port Combination of C+D port Combination of E+F port

In case of MCU connection in series, the maximum capacity of indoor units in MCU 
series connection is 61.6 kW (210MBH)

This unit is only 
connectable for 
one port under 
16 kW (54MBH)

This unit is impossible 
to connect MCU to 
MCU in series.

. Installation
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