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Numerical Simulation of Oil Supply System of
Reciprocating Compressor for Household Refrigerators
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Abstract © For a reciprocating compressor of household refrigerators, a direct analogy between the pipe flow network
and the eleciric circuit network has been utilized to set up a mathematical model for oil supply system. Individual
lubrication elements of the oil supply system, such as propeller- installed oil cap, oil galleries, radial oil feeding holes,
spiral oil grooves, and various sliding surfaces have been analogized by equivalent electric elements, and these have
been combined together to form an electric circuit corresponding to the whole oil supply system. By solving the closed
network equations of the model, o1l flow rates at various lubrication elements could be obtained. Total amount of the oil

flow rate drawn into the shaft has been measured and compared reasonably well with the prediction of the numerical

simulation.
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Fig. 1 Cross section of refrigeration compressor for

household refrigerator
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Fig. 2 Lubrication path along the crank shaft
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Fig. 3 Pump characteristic curve and equivalent
electrical elements
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Fig. 4 Electrically analogous circuit to lubrication
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Fig. 5 Test rig for shaft model measurement
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Fig. 6 Measurement of maximum flow rate of

Shaft; (a) Q. vs. Viscosity, (b) Q. vs. Hz
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Fig. 7 Total oil flow measurement apparatus

4. o

L0

o AM Zof

Fig. 8 (a) 2 (olle 42 2498y CAP1 2
CAP IIZ A5 = I=ZZE zt= FHrl=dHdA
29 2EE 60CE FA39E2 W Fig. 79 AA=
Y S48 F 32 ST 4z vadtd g
Woltk 7 723 Al §457] £5 e g 43
I} Ao ez BIE 4+ 10% Fxo|th

Fig. 9 457 £4£E 60HzN 24 257}
FhHF PAE %S d¥e=2 Yepd Fes,

e 29 254 o NpEs & & stk



—m—Simulation
—o—Experiment
5_
)
£
o 41
[
*
=] g
2 T T T T T
40 45 a0 58 &0
Freg. [HZ]
(a)
3.5 4 —m—3Simulation
—oa—FExperiment
3.0 4
w 4
E 25
= ]
& 2.0
1.5 4

40 45 50 55 50
Freg.[HzZ]

(b

Fig. 8 Comparison of oil flow rate between
experiment and analysis; (a) CAPI, (b) CAPII
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Fig. 9 Effect of oil temperature on oil flow rate
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Fig. 10 Effect of groove parameters on oil flow

rate ; (a) groove angle, (b) groove area
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