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Visualization and Quantification of Oil Behavior inside Rotary
Compressor
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Key Words: Rotary compressor( ), Oil behavior( ), Quantification(
Flow visualization technique( )

Abstract

A quality of a refrigeration cycle and a reliability of a compressor can be reduced if a refrigerant
including excessive lubricating oil is exhausted from the compressor. Thus, the analysis of the oil
behavior inside the compressor is required to prevent the problem. A tested rotary compressor with
visualization windows has been manufactured in this study to investigate the oil behavior using
developed visualization techniques. The oil behaviors at various operating conditions have been
quantified to obtain the relationship with the outlet pressure inside the compressor. Also, the effect of
the operating conditions on the quantity of the exhausted oil from the rotary compressor has been

investigated using the visualization technique.
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Table 1 Average intensity with inserted

refrigcerant and discharged ol

Condition |1bar,77 |2bar,77 |1lbar57 |2bar,57
Inserted R22 | 4.06kg 6.6kg 4.12kg 6.22kg
Exhausted Oil 7ml 10ml 2ml 7ml
Average
; 5501.7 8849.9 2864.5 6686.2
Intensity

Table 2 Average intensities with various

conditions

Inlet T | Outlet T | Outlet P | layg of | lavg of

() () (bar) | Top view | Side view
Condition1 | 26.3 89.3 11.8 53.09 60.10
Condition2 | 30.0 90.6 11.9 53.20 60.48
Condition3 | 29.6 95.6 131 56.43 60.78
Condition4 |  30.0 106.1 16.2 60.73 64.86
Condition5 | 30.1 123.6 20.7 75.32 76.32

(@ lbar (b) 2bar
IFFig.9 Qil behaviors by inlet pressure
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Fig.11 Cyclomatic chart of Expl for

conditions 1 and 2.
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Fig.11 Cvclomatic chart of Expl for

conditions 3, 4 and 5.
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(c) Condition 3
Fig.12 Captured images of Exp.l

(d) Condition 5
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compressor with outlet temperature
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Fig.14 Average intensity of rotary

compressor with outlet pressure
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Table 3
.3
Table 3 Conditions for Exp.
PP, Ts
No | Name |Parameter Intensity
katl® emA| ¢
ASHRAE-
1 - standard | 6.37 | 21.9 35 | 25.7287
2 ARI 6.37 | 21.9 | 18.3 | 26.5611
Ari-low Ts
3 | suction 6.37 | 21.9 9.2 | 25.9153
temp
A/C
4 | Cooling 6.93 | 17.64 | 15 | 28.0016
standard
High
5 | codensing 6.37 | 24.76 | 35 | 30.7343
pressure
Low L
6 |condensing 6.37 | 17.64 | 35 | 23.8782
pressure
High
7 evaporating 6.93 | 21.9 | 37.8 | 28.5177
pressure
Low
8 |evaporating P, 508 | 219 | 27.8 | 22.9439
pressure
Ultra-Low
9 |Evaporatin 3.62 | 219 | 17.8 | 19.6446
g pressure
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