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Internal Leakage Loss in Through-Vane Compressors
(1st Report, Leakage Flow through Clearance at Vane Tip)

Haruo KAMIYA, Tadashi YANAGISAWA, Mitsuhiro FUKUTA,
Takashi SHIMIZU and Takamasa SAKIMOTO

Through-vane compressors are used for automotive air conditioners and performance of the
compressor is affected greatly by leakage loss occurring in a cylinder. The leakage loss at a vane
tip is closely related to such behavior of the vane that the tip cannot maintain contact with a cylinder
wall during a half-revolution of the compressor. This paper examined leakage flow through the
clearance between the vane tip and the cylinder wall, and investigated its influence on the compressor
performance theoretically and experimentally. It was clarified that the leakage flow increases
compression torque but hardly affects volumetric efficiency of the compressor because of the specific
behavior of the vane in the cylinder. Experimental results were predicted well by a theoretical
analysis employing hydrodynamic lubricating theory and using the dissociation factor of refrigerant
from the leaked oil.

Key Words: Compressor, Refrigeration, Internal Flow, Leakage Loss, Through-Vane Compres-
sor, Automotive Air Conditioner, Hydrodynamic Lubricating Theory
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(a) Oil Leakage N = 1800 rpm
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BbY IS, AR E2EDZCHLVEAT 20
SERLGHBS L CXER WPV HRERE () BB
BT 5 MOE S &, o6 i EERAEMRE ORI
BER2ZBEEEH> CL K E - EBERELE 41 50
BREBNMICELRBRH#T 5.

3 §2)

KB B hn DIE(dP/dr=0 L2 ZHIED &
D)1, UTD LS icL TR B,

2(b)ic BT, h& x DB @iz h=hl
+2°((2Rho)] 72 BIEBHSER D 325, K (16) DRI &
Dl pDEBERETS &, hk ¢ DBIF XA
(1) TkREN 3,
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x=mtan¢ ................................. (16)

= Ng SECT @ +oorerrrrsnrermrnnnnnetiieitiiane 17
ZZz¢ R(3)EXR16), AN EHWTERTEUTOD
FIcik B,

daP _ 6pU
d¢ %

V2Rho(cos? ¢ —sec? ¢pn cos* ¢)

CIW i3, h=hn ERBEED ¢DETH S, K
12, £33 % Reynolds OEFRE&M4D 5 b EFMAl
D&M [P=Pat¢=¢(piFr=0 1B % ¢ D
)] 2#EAL TR :2WEHT 2 LENFMAEKRD
o3,

P=P+ 380 pRIA(9)~ 1 ($)]

—gec? ¢m[g(¢)_g(¢1)]} ..................... (19)

72721,

{f(¢)=16¢+85in 2¢

g(#)=12¢+8sin 2¢+sind ¢
2o, RO THRUOERF M4 (P=Pat ¢=
Bn) BRAL, ¢n ZDOWTHEL ZEWICED dn DED
Bohd, Z0D ¢ 2RANKHEMATZ I LI VRN
EO ha PROOND, BB, EBOFEICBISEN
DEFRGEMEE LTI, R— >0 EFRHR (x=21; 6=

S WBWT ERERESN, £$EHIOIBEOA (=
In;, P=¢n) CBOLTTHEEN2EZ2 5.
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