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The Lubrication Characteristics of a Rotary Compressor
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(Part III; Analysis of partial elastohydrodynamic lubrication on vane tip)
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Abstract — The rolling piston type rotary compressor has been widely used for refrigeration and air-conditioning
systems due to its compactness and high-speed operation. The present analysis is a part of research program
directed toward maximizing these advantages of refrigerant compressors. The study of lubrication characteristics
in the critical sliding component is essential for the design of refrigerant compressors. Therefore, theoretical
investigation of the lubrication characteristics of a rotary compressor used for refrigeration and air-conditioning
systems is studied. Newton-Raphson method is used for the partial elastohydrodynamic lubrication analysis
between vane and rolling piston in the rotary compressor. The results show that the rotational speed of a shaft
and the discharge pressure influence significantly the friction force and the energy loss between vane and rolling

piston.

Key words —rotary compressor, vane, rolling piston, Newton-Raphson method, partial elastohydrodynamic

lubrication analysis, lubrication characteristics.

1. M

A, TR B TEE PETI M 2,
AAAoR $5e 89 WaEd mHe T}

2ol ARSHL 3. 2HE FZMe BHF FHE
8 R AHLEL she 9 ALEF dud B
A FELEE e o] Adule] 84& W3
71E MAUFORE 4=7177F FEE0] 3ok

T2)2} « AAA A : jungjy@moak.chonbuk.ac.kr

138

wEby, 2EjE] FEEA dedle vz &9 528
of Y B FEEIF SAFAT, 2 FlME &

3] WY Aet B9 SAEDe] Hete 94 <
FHE Eshe wde] gE4Ae] Y o] e g
o2 % FLES UolEolL, E EY Y| &
3 PSS 3] wiEel W Mgy EF w2
=34 vy =7 el Fa, Alvk) sl e
= ko] ulzkxrt galEo] Hwrt AstE WE7
Frol sy 2= 7] el =g 7 &%
el L, &@Ete] FAH] ofgr) wekA, o] A



e - 328 2HE FZaMY 88 54

Fg-shke

‘[F

o

THe 2y FEMY A5 2 A4
203 a4olti1-4].

Hst 2 giEe] S5 Al qE IF
= WHE[S], BHE6,7] Bol sl Zxg vt gle
o, WD. Beck[8,9] 52 HIE FAZgA <] nlEEA
o 3] LxS ul et

HRE[10,11}2> B8 H2E9] 2500 i3t S 9
e, ©] sMdMe H2E vojge] {3 ZAL
o|2& #8391, Sakurai, Hamilton[i2]& <8+
2dg o83k ZEjE] FATYA ] ZRe] niEks
g &Pk 2y, RIS 7AasE] Q8 ek
o fA T AARER, SPerEe 1#sR g
Aoz 7Hgsiar 3

HE[13] W Aeke] wRoZArE P} v}
FopHol FHZRE ATAAAFE ol&F Hitel
3y, vl=e] A7k oA, wlze] 23 ¥ahwiste] o
Fe HESIY niR d54S 43 U

AHR[1418 W9 B B8 faEe] AL o)&
slod AzYr U] HEF 8854 st sixst
2 gk B9 H2E U5 2 Hl A JER &
22t Sl oje= WA o83k, Wl A
W3} 9 FaEl] HEN T, HEFS vtEATE
A% 2J8] Dowson-Higginson[15,16)2] 2]o 2]
3] BEHLEMI-GAEE) Fafo579) ZHRE vl
ez 3 Agyos By Qi

olst o] FAK = LY AFAE] 2 A
Zgae] Hiels £ HAERY olE Mg AHS
53l AS3 Ave A ARDA B, d
1 Adie ARHF e JEF o7l wEA,
FHLS Z&g EFRLNE T3 o84 e s
APAF1E RAo] Bl EHLS I3% E3488
FeiEA i E d7e I3 gl A oz,
S5 AAZE Al AlEEe 2 SR A= A
Holm=, o] K9] FHf4o] siasitid, ZEE
FZHAM 9 HAHAZ QA 283 iR A
o A Aok B3, #A) A7 RS gy oA
deuR)7y FRE T Qa1 o) Aol o) 2H F
ZgMe FrEshy ehaiae] A & 5 e
AE A7) B74EA| sjZe FhE Aol

a8eg, B dfdxde 2eg Fogi i
o] 24 H2EY AT AGAA, Hl A
ol FBEAS EuzTrt 73E BARAeEE
ZHoA s Rt g}

e 1o

139
2.7|% 0|8

B ol e QA7) 9 aEe 98y
AgslA] L o83l Hjel Agie] KEEA 3
AL 93 71849 A HiolEiE 53t AMSEH
o eRZz70] 7kEst A e BHERE o8k
G2 2R Bz, a8 Qe dAdXoze
5L sl 7 &dold Hke] ZHEV|E] ME
HZsl7A) 2 otk EREVIEY] FEOZ WA

= A FHE: el osia AA ase] 4Rt A
AP, Y] 8152 A el sl K=t
aeug, 71EsE 271 e AEe S8 E sl
Me FUZEE 233 o] ojFojxjoRl Fitt. 3|
A& 9JeiA Fig. 19] EAIG A 2ol g& AlA
ko] SAzhg ko B, g W AIA W
o] A7 Joz i}

Fig. 19] Wils} &9 2=E7H] HEAYE = Fig 2
o} Zo] Ry 4= g}

Fig. 291M, % w8 7KIZ Je 8 734 48
o] F9E &% yolX, FENE R Hle] &

2 S99 o= Por, sl AT e o
3 2.

(1) A PEFL viashuE 2BRA 5
Weomel BE FAU

@ 2BFAL BHE AN TN

() BaAI2) AR 0 ReAs) FH WY 20
z @,

P

Fig. 1. Schematic diagram of cylinder part.
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Table 1. The coefficients of equation (2.2)

g C r
1/9 1.48 0.42
1/6 1.38 0.42
13 1.18 0.42
1 0.90 0.56
3 0.225 1.5
6 0.520 1.5
9 0.870 1.5
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Table 2. Geometrical shapes & operating conditions

of ratory compressor(R22)

Item Values Unit
Suction/Discharge pressure 5.34/20.86  kgflem’
Rotational speed of shaft 3386 rpm
0Oil viscosity (at 120°C) 3.0 cP
Pressure-Viscosity Coefficient 2.156 x 10°  cm’kgf
Vane spring coefficient 1.39 kgflem
Vane tip radius 04 cm
Vane thickness 0.4 cm
Vane mass 10.48 g
Rolling piston outer radius 1.95 cm
Rolling piston inner radius 1.315 cm
Rolling piston mass 127.92 g
Cylinder radius 24 cm
Cylinder height 2.78 cm
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Fig. 5. Normal forces between vane and rolling piston
to the variation of rpm.
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