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Piping System 

G)@ Piping between outdoor unit Refer to section 3.1. 

0 Main Pipe (Basic Unit or Manifold Pipe 1 to First Branch) 

Outdoor Unit Capacity Low Pressure Gas High/Low Pressure Gas "Liquid First Branch Model (kBtu/h) <I> in.(mm) <l>in.(mm) <I> in.(mm)" 
72 3/4 (19.05) 5/8 (15.88) 3/8 (9.53) 

SPBPK-M282HR 
96 7/8 (22.2) 3/4 (19.05) 3/8 (9.53) 

120~144 1-1/8 (28.6) 7/8 (22.2) 1/2 (12.7) SPBPK-M452HR 
192 1-1/8 (28.6) 7/8 (22.2) 5/8 (15.88) SPBPK-M562HR 
240 1-1/4 (31.75) 1-1/8 (28.6) 3/4 (19.05) SPBPK-M692HR 

NOTE: 

When maximum length of the equivalent refrigerant pipe (L 1) from the outdoor unit/manifold pipe1 to the indoor unit is over 328ft. 
(100m), the pipe size of low pressure gas, high/low pressure gas and liquid line from base unit/manifold pipe1 to first branch should 
be increased one size with the reducer (field-supplied), but for 240 model, the pipe size can not be increased. 

© Pipe after first branch (3 pipes portion) 

Total Indoor Unit Capacity Low Pressure Gas High/Low Pressure Gas "Liquid First Branch Model (kBtu/h) <I> in.(mm) <l>in.(mm) <I> in.(mm)" 
Q< 54 5/8 (15.88) 1/2 (12.7) 3/8 (9.53) SPBPK-M142HR 

54s Q < 86 3/4 (19.05) 5/8 (15.88) 3/8 (9.53) 
SPBPK-M282HR 

86sQ< 114 7/8 (22.2) 3/4 (19.05) 3/8 (9.53) 
114sQ<154 1-1/8 (28.6) 7/8 (22.2) 1/2 (12.7) SPBPK-M452HR 
154 s Q < 170 1-1/8 (28.6) 7/8 (22.2) 1/2 (12.7) 

SPBPK-M562HR 
170 s Q < 212 1-1/8 (28.6) 7/8 (22.2) 5/8 (15.88) 
212 s Q < 250 1-1/8 (28.6) 1-1/8 (28.6) 5/8 (15.88) SPBPK-M692HR 

NOTE: 

Even if the equivalent refrigerant piping length (L 1) is more than 328ft.(100m), no need to increase the pipe size after first branch. If 
the branch pipe size is larger than the first branch, adjust the branch pipe size to the first branch. In case that the selected pipe size 
after the first branch is larger than the pipe size before the first branch, use the same pipe size as the one before the branch. 

® Pipe Diameter between Switch Box to Branch Pipe (3 pipes or 2 pipes portion) 

Maximum Combination of Indoor Low High/Low Number Number of Connectable Unit Capacity (kBtu/h) Type SW BOX Model of Branch Indoor Unit per Branch Pressure Pressure Liquid 
per SW BOX per Branch Gas Gas 

38 5/8(15.88) 1/2(12.7) 3/8(9.53)'2 
SPSBD-16 1 1-8'1 54 

54 3/4(19.05) 5/8(15.88) 3/8(9.53)'2 
Single 

76 5/8(15.88) 1/2(12.7) 3/8(9.53)'2 
SPSBD-28 1 1-8'1 96 

96 3/4(19.05) 5/8(15.88) 3/8(9.53)'2 
SPMBD-4/45 4 1-8'1 154 38 
SPMBD-8/85 8 1-8'1 290 54 

Refer to© Multi 
SPMBD-12/85 12 1-6'1 290 54 
SPMBD-16/85 16 1-6'1 290 54 

NOTE: 

(1) When multiple indoor units are connected to the same branch, they are controlled with the same operation mode. 

(2) The liquid pipe is not required to connect to the single SW BOX. 

(3) In case that the number of connectable indoor units exceeds four, the high/low pressure gas pipe, low pressure gas pipe and
liquid pipe need to increase one size respectively.
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Piping System 

3.5 Calculation of Additional Refrigerant 

Table 3.1 Additional Refrigernat Charge Calculation 

Although refrigerant has been charged into this unit, additional refrigerant charge is required. Determine the additional refrigerant 

quantity according to the following procedure, and charge it into the system. Record the additional refrigerant quantity to facilitate 

maintenance and servicing activities thereafter. 

1. Calculating Method of Additional Refrigerant Charge (W lbs)

(1) Additional refrigerant charge calculation for liquid piping (W1)

Pipe Diameter Total Piping Length (ft.) Refrigerant Amount for 1 ft Pipe (lbs/ft) Additional Charge (lbs) 

1-1/8 (28.6) ft. x0.45= 

1 (25.4) ft. X 0.35 = 

7/8 (22.2) ft. X 0.24 = 

3/4 (19.05) ft. x0.175= 

5/8 (15.88) ft. x0.114= 

1/2 (12.7) ft. X 0.074 = 

3/8 (9.53) ft. X 0.038 = 

1/4 (6.35) ft. X 0.016 = 

Total Additional Charge for Liquid Piping = 

(2) Additional refrigerant charge calculation for indoor unit and water module (W2)

Total Capacity of Indoor Unit Used in Heat Recovery System 
Refrigerant Charge 

and NOT Connected to SW BOX Additional Charge (lbs) 
(Cooling Only Indoor Unit) (kBtu/h) 

(lbs/kBTu/h) 

X 0.0231 = 

Total Other Indoor Unit and Water Refrigerant Charge 
Additional Charge (lbs) 

Module Capacity (kBtu/h) (lbs/kBTu/h) 

X 0.0516 = 

Additional Charge for Indoor Unit and Water Module = 

(3) Additional refrigerant charge calculation for switch box (W3) 

SW BOX Model Number of SW BOX Connected Refrigerant Charge (lbs/unit) Additional Charge (lbs) 

SPMBD - 4/45 X 0.22 = 

SPMBD - 8/85 X 0.44 = 

SPMBD - 12/85 X 0.66 = 

SPMBD - 16/85 X 0.88 = 

Total Additional Charge for SW BOX = 

(4) Additional refrigerant charge calculation for connection ratio (W4) 

Connection Ratio (Total Capacity of Indoor Unit and Water 
Refrigerant Charge (lbs) 

Module / Outdoor Unit Capacity) 

:s 100% 0.0lbs 

101% ~ 115% 1.1Ibs 

116% ~ 130% 2.2Ibs 

131% ~ 150% 3.3Ibs 

Total additional refrigerant charge can be calculated as follows: W=W1 +W2+W3+W4= lbs 
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Total Ref. Charge  =  W      + Wo

Total Ref. Charge: lbs

Date of Ref. / /

Charge Work: 

Total Additional Charge:      W lbs

This System   = + = lbs
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Heating capacity
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1 cycle Defrosting time (max 9 min.)













For Unit with
Drain Pump

Power to 
I.U.: ON

Pressing
TEMP. Switch

Power to PCB
in I.U.: ON

Only for Indoor Unit
with Auto-Louver   

Auto - louver
0 Reset

Start of Transmitting between
I.U. and O.U.
Start of Transmitting between
I.U. and Remote Control Switch

ON 

(Lower than Activation Level)

OFF
(Higher than Activation Level)

Setting
at DRY

I.U.: Indoor Unit
O.U.: Outdoor Unit

MD  : ON

DRY Indication

Set Temp. indicated
Switch: Increasing Set Temp.

Switch: Decreasing Set Temp.

FS

Pressing
RUN/STOP
Switch

Run LED: ON, RUN is indicated

to 2

PID Control for I.U.
Electric Expansion Valve

Higher than
Set Temp.

Lower than
Set Temp.

I.U. Air
Intake
Temp.

Outdoor
Temp.

DRY Operation

3 min.

MIF: Lo

MIF: Lo

No

Yes
Yes

No

MIF: SLo

3 min.

< 14°F(-10oC)

> 14°F(-10oC)





Power Supply

Is compressor operated
for more than *30 min.?

No

No

Yes

Yes

Cooling Operation or
Dry Operation

Cooling Operation or
Dry Operation

Pipe Surface Temp. of
Indoor Heat Exchanger
or Gas Pipe Surface 

Temp.

Pipe Surface Temp. of
Indoor Heat Exchanger
or Gas Pipe Surface 

Temp.

Is it continuous for
more than 3 min.?

MIF  Operation at Set Fan Speed (In Case

of DRY Operation  MIF  OFF for 6 min.)

No

Yes

Is it continuous
for more than 3 min.?
(6 min. in case of DRY

Operation)

No

Yes
After 15 min.

Liquid Pipe Temp. of
Indoor Heat Exchanger

Fully Closed Electronic
Expansion Valve in Indoor Unit

* The judging time varies under the condition.

< 32°F(0oC)

> 32°F(0oC)

> 58°F(14oC)

< 58°F(14oC)

> 36°F(2oC)

< 35°F(2oC)
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