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Theoretical Analysis of Mechanical Efficiency in Vane Pump

oooooyY. INAGUMA

This paper describes the theoretical analysis on the mechanical efficiency of a hydraulic balanced
vane pump and presents a design concept to determine values such as vane thickness and cam lift and
improve its mechanical efficiency. Friction torque characteristics of the balanced vane pump, especially
regarding friction torque caused by the friction between a cam contour and vane tips, are experimentally
and theoretically investigated. Results show that the friction force increases with increased vane
thickness due to increase in the vane force but that designing a larger cam lift corresponding to an
increased vane thickness will not decrease the mechanical efficiency of the vane pump. An important
parameter € defined as the ratio obtained by dividing the cam lift by the vane thickness essentially
determines the mechanical efficiency of the vane pump. The pumps with the same € have the same
mechanical efficiencies, even if the cam lift or the vane thickness varies. The larger € is, the higher the
mechanical efficiency is. Further reducing the friction coefficient between the vane tips and the cam
contour contributes to an improvement in the mechanical efficiency.
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thickness

100ggg

ooboooooooooboocoooboOoobooooo
coobobooobooooooooooooooooon
cooboboooboooooooobooooooooon
ooobooooooooooooooooooboboooon
oooboooooboooooooooobooooobboooon
oooooooboboooboooooon

ooboooooooooboocooooooboooon
coooooooobooooooboocoobooobooon
0000000000000 00000onooo
cooobobooobooooooooooOoOoOoooboboooon
coooboboooobooooooooooOoboOooobooboooon
0000 0000000000000 D0000O00Oo
coobobooobooooooooboooooobooOooo
coobobooobooooooooooooooobooon
oooboooooooooooooooooobboooon
ooobooooooooooooooobooobboooon
oooboooobooooooboooooboo

ooboooooooooboooooboooboooon
coooboboooboooooooooooooobboooo

28

000000000000000000000000° ™
gbobooobooooooooooocOooooOooono
gboboooboooooooooobooooobooooono
goboooboooooooooobooooobooooonon
ooboooooooooooobboooooooo

200004

b DODOOOOOO

F, 00000000

x 00000000000

N 00000000

p, 00000000

p, 00000000
Ap000000000D0O000000
R, 0000000000

R, 0000000000

T 000000000
T,0000 4 0000000000000
T,000000000000000
T,0000000000

JTEKT Engineering Journal No. 1007 (2009)



goooooooooooooobooooo

JTEKT

ATOOOOOOOOOOO=TO T,O
V,0000o0ooooooooo

w O0o0oooo

z 000000

e MR,0RIYwWOODODOOOOODOOOOO
7, 0000000000=T,/TO

7. 00000000000000000000
A 00000000000

supugdoudoogoogoogd

310000000000
gobooobobooboooboobboooboon
gobooboobboboboobboobbooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
00 2000000000000 00DOO00O00ODOOO
gbooooooooboboboboooooogooo
gbooooooboobobobooboooooogooo
gboooooobooboboboooooooogooo
gbooooooobooboboboooooooogoo
gbooooooobobobobooboooooogoo
gobooboobboboboobboobobooboo
gobooboobboobobooboobobooboo
02000000000000000000000

ooooo
00000 2%
DDDDDD#@ﬁ.a
00000 HHES

9

DDD%&

goooooooobooon
Cross-sectional view of vane pump
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Notation of vane pump chamber
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Specifications of vane pumps

000 No. A-l A-2 B-1 B-2 B-3 C-1 C-2
ooooo0000 ROmm | 2232 | 2232 | 2300 | 23.00 | 23.00 | 2364 | 23.64
oooo0 R, 0 R.Omm 232 | 232 | 300 | 300 | 300 | 364 | 364
00000 wdmm 180 | 09 | 180 | 140 | 090 | 180 | 140
ooooood ROmMm 20 10 20 20 10 20 10
000000 VyOcm¥/rev. | 794 | 856 | 1045 | 1081 | 11.25 | 12.84 | 13.28
e00R,0 R.OW 129 | 258 | 167 | 214 | 333 | 202 | 260
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Vane force during one displacement process
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