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Analysis of Discharged Oil Using Visualization Technique for Upper Part
and Discharging Pipe of Rotary Compressor

Pil—Jae Cho, Sung Chun Mo’, Shin Chang Joo’, Han Seo Kol

ABSTRACT: An efficiency of a refrigeration cycle and a reliability of a compressor can be
reduced if a refrigerant including excessive lubricating oil is exhausted from a rotary
compressor. Thus, the oil behavior inside the compressor should be analyzed to improve the
efficiency. A tested rotary compressor has been manufactured with visualization windows at
upper parts in this study to investigate the oil behavior using developed visualization
techniques. Discharge pipe with level gage has been visualized to investigate discharged oil
amount. The oil behaviors inside the compressor and discharging pipe at various operating
conditions have been analyzed. The results of the visualization for the discharging pipe have
been compared with those of the upper part to confirm the accuracy.

Key words: Rotary compressor(2E 2] $1%7]), Oil behavior(2% 7%), Quantification(% %
3}), Flow visualization technique(f%& 7FA13t 714]), Average Intensity(F# 4
7]), Operating Condition(#+7 Z71), Oil Circulation Rate(2 Y <=3%Hd])
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Fig. 3 Cross-sectional view of rotary compressor

(b) Side view
Fig. 4 Photographs of rotary compressor

(a) Top view

with visualization windows
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(b) After assembly

(a) Before assembly
Fig. 5 Photographs of level gage
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Table 1 Conditions of visualization experiment

No Name Parameter (afr;) (:t,x:) (?(‘;)

1 ASHRAE-T Standard 6.37 21.90 25.0

2 High condensing pressure 6.37 24.76 25.0

3 Low condensing pressure ke 6.37 1764 25.0

4 High evaporating pressure 6.93 21.90 25.0

5 Low evaporating pressure L 5.08 21.90 25.0

6 Ultra-low evaporating pressure 3.62 21.90 25.0
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Fig. 6 Photograph of rotary
compressor with discharge pipe
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Fig. 7 Schematic diagram of laser setup
Table 2 Average intensities for upper and discharge pipe by muffler type
Muffler type 1 Muffler type 2 Muffler type 3
Conditon No. Parameter Upper Discharge Upper  Discharge Upper Discharge
part(%)  pipe(%)  part(%) pipe(%) part(%)  pipe(%)
1 Standard 27.73 19.59 22.99 19.43 33.37 21.20
2 p 29.70 20.46 26.56 20.48 36.56 22.08
3 J 23.99 19.14 17.56 18.68 31.34 20.78
4 28.77 20.80 25.02 21.68 31.19 22.07
) P, 25.16 19.13 22.82 18.80 29.00 20.01
6 21.34 18.57 16.00 18.37 24.56 19.32
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Fig. 9 Relationship between pressure and
intensity for discharging pipe of 3 muffler
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