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A Study on the Enhancement of Cooling Efficiency for the Cabinet of

Automatic Controller in the Interior of Industrial Building
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Abstract: The improvement of cooling efficiency for the cabinet of automatic controller is the most
efficient method of it's application. Therefore, this study has been analyzed and investigated the
improvement of cooling efficiency and reduction of energy for the cabinet of automatic controller,
respectively. So this study was conducted to enhancement of cooling efficiency for the cabinet of
automatic controller by making a structure which produces difference of air pressures in the entrance tube
of external air. And the structure has capacity of the pyrogen source (PTC elements) to make temperature
range from 145C to 155C. Consequently, temperatures of the upper, the lower in the interior of the
cabinet of automatic controller and the exhaust part were revealed 28.57°C, 23.38 Cand 36.14 C(average
temperature of the exhaust part in case of existing method : 45C) in target test of this study,
respectively. It was found that the cabinet of the automatic controller has better cooling ability than the
cabinet of automatic controller by using an existing method.

Key Words : Cabinet of Automatic Controller, Cooling Efficiency, Reduction of Energy, Entrance Tube of

External Air
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Table 1 Interior pyrogens for a cabinet of automatic

controller by a forced air cooling method

Items

Quantity of generation heat
(General standard)

Small Type Transformer

10VA : About 50%
100VA : About 20%
IKVA : About 10%
3KVA : About 6%

Voltage Regulator

About 10% of Rated Capacity

Large Type Resistor
(Fixed/Variable)

About 1/3 of Rated Capacity

Electric Power of Const
ant Voltage

About 10~15% of Rated
Capacity

Uninterruptible Power
Equipment (UPS)

1~5KV : About 35%
230KV : About 25%

DC Power Supply

About 30~55% of Rated
Output Power

Low Pressure Condenser

About 0.2%

AC Servo Amp

0.1KW : About 50%
0.5KW : About 20%
IKW : About 15%
3KW : About 10%

Power Unit
(For Servo Amp)

About 3~5% of Rated Output
Power

Invertor

About 5~10% of Rated
Output Power

Earth Leakage Breaker
(ELB)

MCCB + 5W : About 20W

Electronic Contactor
(Magnetic Relay)

4KW : About 10W
7.5KW : About 20W
22KW : About 80W
30KW : About 110W

Calculator(Relay)

About 5W

Small Type Relay

About 1~2W (Per One)

(SSC, SSR)

Using Current X : About
1.6W

Temperature Regulator

48 X 96 Size : About SW
96 X 96 Size : About 10W

Computer Body

About 100W ~300W(Per One)

CRT

About 60W ~130W(Per One)

Fixed Disc

10~20 byte : About 100W
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Fig. 1 Heat exchanger for the cabinet of automatic

controller by the forced air cooling method
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Table 2 Fan size and it's consumption electric power

Size Consumption electric power
1209 About 20W
1409 About 40W
1509 About 55W
180¢ About 55W

82 o2 I|AE et K| M7 HMez, 2013 12¢€

Table 3 DC Specification of cooling fan

Items Specification

Model D12038V12SH-03
Rated voltage(V) 12
Rated current(A) 1.8
Input power(W) 21.6
Speed(RPM) 3400
Air flow CFM 168
m®/min 4.76

Fig. 3 Flow diagram of outer air in experimental

equipments
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(b) Entrance structure in an air inflow tube

Fig. 4 Structure diagrams of an air inflow tube
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Fig. 6 Preventive equipment of modulation phenomena
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Table 4 Temperature distribution in case of a simple

heating treatment

Upper Lower |Inlet part | Exhaust
Items temp. temp. temp. |part temp.
(©) (©) (©) (©)
Average
values 28.00 25.67 20.43 100.71
Difference
between
1 1
first and 8 7 107
final values
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Fig. 7 Temperature distribution diagram in case of a

simple heating treatment
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Table 5 Temperature distribution in case of operating

of a cooling system

Exhaust
Upper | Lower |Inlet part X;ltls
Items temp. temp. temp. tgmp
(0 (¢ T o
© | © | © | 3§
Average | gy | o414 | 2105 | 6243
values
Difference
between first
and final -4 > 0 -7
values
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Fig. 8 Temperature distribution diagram in case of

operating of a cooling system
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Table 6 Temperature distribution in case of operating

of heating and cooling systems

Upper | Lower |[Inlet part Exhaust
Items temp. temp. temp. tg;r;
© | © | © | ©
Average | e o7 | 2338 | 1900 | 36.14
values
Difference
between first
and final -1 4 0 -19
values
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Fig. 9 Temperature distribution diagram in case of

operating of heating and cooling systems
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