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Numerical Simulation and Experimental Studies on Lubricating System of

Scroll Compressor

Jin Kab Lee” and Joung Bong Kim"

ABSTRACT

Experiment and analytical studies on the oil supply characteristics of scroll compressor have been presented. For a

scroll compressor, oil supply system consisting of individual lubricating element such as pumps, oil passages and sliding
surfaces has been modeled by equivalent electric circuit. By solving the closed network equations of the model, oil 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 by the numerical simulation.
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A = Area

C = Bearing clearance

C , = Discharge coefficient
D = Bearing diameter

F = Correction factor for resistance

H = Height
L = Bearing length
N =Rrps

D = Pressure

O = Volume flow rate
R = Resistance

¥ =Radius
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T = Temperature

U, = Drag velocity

O = Thrust bearing clearance
& = Bearing eccentricity

M = Viscosity

@ = Angular velocity

- Subscripts -

E = Euler

g = Groove

JB = Journal bearing
m = Maximum

P = Pressure-driven
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§ = Side leakage

sb = Slide Bush

TB =Thrust bearing
VP =Viscous pumping
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Fig.1 Cross section of scroll compressor

232 437 7bx 4ER, 2EHE 2 09
A gEozm TR Jtx REFRE
H2Age) 1Y THYYoz BE
dalxage 2ERe 293 %9 HH
Yol of3) HEHLTE el 2E FE

flo & 4 ol



oA AFE  FFAUITHHA A2 W A28

Jhcy R 25 - I8~

. 2Y FEEE IFIAF R
2d B29 2 HER FAHY Ut 23T
g&71E 4E7] W2 F48 G &3 B2
el Atz ugHos BEFHD A3 whyol
mel 94y, FPoz FEE £ ok, AL &
F71€ A2 FYtE7 457 WE-E £33
AA EEHEE Y4AA 45719 AALS A
AlFle o]l gloy, AH F&Eo] FojAx 2
Y HIVF FrtH oz FaEo Qe EAS Z
0. 2449 AS AFHEEC] IH, FIHHAY
249 EI Yo HagEAN A Ui ¢4
Apolghg o] 83t 2US FFEE & Udke FH
ol k. B dATE AYH 98 238 4FV1E
ggdes stRen], R2 Yujst 23F 4F7
dubz o2 AME-E = gynthetic 2 YU (SUN ISO 3GS)
< AE3snt.

= 3L
~ =

[e]
=

3. 2ET AMlAH =2WY

A P 238 437 20U FF A2W
< Fig.2 9} 2o,
Thrust
Orbiting Bearing
Scroll
/ 1 = Slide Bush
‘| Bearing
Main
Frame T
Main
Journal
Motor Bezring
Sub
—_— Journal
Bearing

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.7 Total oil flow measurement apparatus

Table 1 Effect of oil temperature on oil flow rate

Temperature 25T 40T 60 C
QOil flow rate 100 125 170
[g/min] [¢/min] {g/min]
Viscosity 10cp Tcp 4cp
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Fig.8 Comparison of oil flow rate between
experiment and numerical simulation
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Fig.9 Total oil flow measurement apparatus
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Fig.10 Comparison of oil flow rate between experiment
and numerical simulation
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Fig.11 Ratio of oil flow rate each lubrication
element by numerical simulation
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numerical simulation
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