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Development of a Compact Refrigeration Compressor and the Study

of Basic Performance for Portable Refrigerator

+ .
Jun Young Jang , Young Jun Kim, Yeon Woo Nam
Young Shin Component Co., LTD., 29-210, Bonli-li, Nongong-eub, Dalsung-gun, Daegu 711-855, Korea

(Received December 16, 2011, revision received February 8, 2012)

ABSTRACT: This paper discusses the applicability of a compact rolling piston refrigeration

compressor to portable refrigerators. The capacity of this compressor is 1 cc. Using a 12 V BLDC

motor, the compressor is driven from 2500 rpm to 6000 rpm. The height of the compression module

and motor is approximately 56 mm, and their weight is approximately 374 g. We confirmed the

effective operation of the compressor components by evaluating their compression and cooling

performance.

Key words: Portable(F &), Refrigerator(*§57]), Rolling piston(&# ¥ 2~%), Refrigeration(§ ),
Compressor(Z = A4), BLDC motor(BLDC X.¥)
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Table 1 Compressor specification
Compressor displacement 1 cc/rev
Cylinder height 11.4 mm
Cylinder inner diameter 235 mm
Roller outer diameter 20.9 mm
Motor Brushless DC
Rated voltage 12 Vdc
Voltage range 8~18 V
Max current 12 A(12 Vdc)
Max torque 0.041 kg - m

Compressor Speed

2500~6000 RPM

Compressor diameter

79 mm

Compressor height 85 mm

Suction port size PT 1/4

Discharge port size PT 1/8
Refrigerant R-134a

Oil type POE 68H

Oil quantity 3Hg
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Fig. 1 Compact refrigeration compressor.
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Table 2 Cooling performance data
Case #1 #2 #3 #4
Evaporating 475 1029 | 14.63 | 19.89
temp.(C)
Evaporator outlet] 15| 1641 196| 226
temp.(C)
Condensing
temp.(C) 40 40 40 40
Condenser outlet | 5551 557 | 355|367
temp.(C)
Mass flow(g/s) 0.706 | 0.832 | 1.031 | 1.185
Compressor 485 | 494| 452 | 474
power(W)
Cooling
capacity (W) 1106 | 132.1 165 | 190.6
Heater(W) 1124 | 1355 | 171.1 198
COP 2.28 2.67 3.65 4.02
Volumetric
efficiency (%) 65 67 » &
Theoretical work| 6 /| 1561 164 | 144
of ompressor(W)
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Fig. 5 Compressor performance.
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