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Suggestion of Test Apparatus for Reliability Evaluation of
a Rotary Compressor with a Short-Cycle

Tae-Gu Lee!, Sang-Jae Lee, Hyun-Woo Kim, Sang-Hyun Kim', Jae-Heon Lee”, Hoseon Yoo™

ABSTRACT: In this paper, a test apparatus for reliability evaluation of a rotary compressor
has been suggested with a short-cycle concept. CO; refrigerant is adopted for this cycle to
avoid phase change during cycle operation. Evaporator is not necessary in short-cycle. Utilizing
a short—-cycle, the test apparatus was built on the purpose of evaluating the reliability of each
rotary compressor on the conveyer belt of the factory. The primary validation of the test
apparatus is discussed by analyzing the experimental heat balance data. Additional validation
was performed through the overload continuous operation test where the wear rate of the CO2
short-cycle was found to similar to that of the R22 normal-cycle. The reliability evaluation test
apparatus with a short—cycle in present investigation was found simple and efficient in the
view of reducing sample numbers, costs, and test time in analyzing the reliability of rotary

compressors.

Key words: Reliability test(A 84 A &), Acceleration factor(7}4A4), Rotary compressor
(28 ¢%7]), CO: refrigerant(84k7k2 v3ol)
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Fig. 1 P-i diagram of CO; short-cycle
in present investigation.
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Fig. 2 Schematics of the reliability test apparatus of a rotary compressor.
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Fig. 3- Reliability test apparatus of the
rotary compressor.
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Table 1 Temperature and pressure data after
heat balancing test

Vass Heat
Location Temp.| Presswe | Enthalpy flow |exchange rate
[T] o] | [kI/kgl |
lkgtfa) | Dke] | o1 el
Comp. p
case 117.9] 23.9 589.0 =013
Comp. 11005l 239 | 5793
discharge
Needle 005
valve 103.2] 23.8 575.3
entrance -)0.15
Heat
exchanger | 90.7 15.3 563.8 | 0.013
entrance (90.88
Heat
exchanger | 13.2 10.1 496.0
exit (-0.36
Auwdliary | o, 51 59 | 4681
cooler
+)0.49
Comp. | y34| 37 | 5060 ¢
suction
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Table 2 Cooling capacity of the compressor
before and after overload test

Cooling Capacity| Current | Output Remarks
[kcal/h) [A] (W}
Bef hori-cycl
6,209 10.17 | 2,313 | oCore shormevele
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6,231 10.08 | 2,288 er snortmey
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Table 3 Conditions of the overload test

with CO,
Condition Value
Suction pressure 4 kaf/af
Suction temperature 15T
Discharge pressure 24 kgf/af
Discharge temperature 125C
Refrigerant COq
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Top flange(B)

Cylinder(E)

Bottom flange(F)

Fig. 4 Measuring points of the wear in the
compressor components.

Table 4 Wear data of the compressor
components with overload test time

Wear{im] Wear [ m)
Location Location
CO, R22 CO» R22
tester tester tester tester
Y] 2.0 25 D) 1.4 1.8
B 4.0 1.7 B 1.8 1.1
() 2.1 2.2 4D 0.8 1.2
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