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A Study on the Pressure Rising Considered Fluid Inertia
in the Notch Area of Balanced Type Vane Pump
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Abstract—"This paper reports on theoretical study of the pressure overshoot in the delivery ports
and pressurce rising within balanced type vane pump. Pressure overshoot occur due to the
accelerated fluid through the notch, so, result in pressure ripple .flow ripple, and noise. For
calculating the pressure rising and fluctuations of pressure, we have modeled mathematically used
continuity equation based on compressibility and momentum equation considered fluid inertia in
the notch, and analvzed simultancously. As a results of analysis, we have found oscillation of
pressure and compression chamber pressure depend on the rotational speeds, bulk modulus of
working fluid, notches, number of vane and camring. Using the model. notches have been shown
(o be important design factor in relaxing the rapid pressure rising and reducing the amplitudes of

pressure overshoot.

Key word @ vane pump. overshoot, notch, fluid inertia, oscillation

1. M B 2R el wtet b2 Wz wlsted 2F <t

NEE Folx ol Hasteh oy ¢4y WF
e WYY W PE 2y, APelws ¥ T FA £E TEF 28 ) Leem
o zag W 4 gonz guwHe fef Ax  BHel 2% wael Fr e A3 Yo
o] g} &5 olrh. ey Wl H=s} 48 Wy 4L FY #HeRRH 22 Y
2%, 3etst =uwia WA we] AwHelA 29 F4% ¢ty Aol 0E BE K39
(cavitation) % tel WE QA4 Se] FxHol W o] vjlate]?, B8 F fAC ged o

- 168 -



% Y2 EETE FAY 0 EETFENEY
VAT 4R LA 43 & 4 ¥
7b frbEio]l A= AR AP ¥, WA
&, TES] J#H oW, xzx Fol s =A
Feks e aebd olud 4 HFE Fol
7] A8 g dF7t ol FejA e} Kojima"”
48 Hyy Wi Pz oy dHFe) o
AFE T wld HZeMel b WFLS A
742 qtde) AFor FAH J&E WIZ,
hi' e Fgke] YA, wa)e] Av)e) o g
Ao AAE o] #H P APE T 6l
s sielde]ld WYA AFe] FAF St
g8 A WAE AW w3,
Dickinson'"& $3 #¥5o g Ay L #HA
S FH HAH g vxE 4YS 7T 6
olch. Fel A A Vo) e} wlalA w<l H
ZoAel g EAE AT ¢ Qo 28y
o] el AFE FE ¥ WF Aol &5
)X F e xFHo] & ¥, Y WF
HE ol #lH X nje)§ Aol Z A
wyEel 4 A5 o HFd vl 4% F
of g Hrts o] Folxx] ¢k 9t

gty ¥ dFeME 4E A5 A P
HHA AN E FIHsE A FAHE 29
oz <48 45 2 4d WdF A4 o)
sden F3% 2 k3 F Hzo YA RF
Z7 o] 48 AF S vl 4¥E I}
°“§}°E“1 dE g gl g WA Py= A
Aol S8tz gl

2. 0|2 i3
201 49 45 AAH A A7

Fig.lel &= 48 H38 v Pz AR5 E
el gith. Fig.le] vhebd Ay 209 wigl
o A, e o A== WAL FYH
282e #ZAF5 FASE FAdT F 15131 il?ﬂoﬂ
uel EFRZ olF3l o] bl EEHEZRE 1

gte] &AFH7T FedEle] WA e %H +
Y dEez2Ry EE fHer FH3 A5

t}. o] dF 4489 vl 2ad AF 2 &
&9 9e] HEZ Fig.lel Jebhd AMY =
el ESH AR B Fo] EEH )
T 271 K& % 93 FAHeR FHA
Aoy ety shy A Fio] doxEH
3l 2t} Fig.29} o] 2uie] Wi} 2E A
ol & FAH AA MHe s U9
dHAE M FFe A% wAANE AHE
3H 2Er7 0 OHF HAYS Ao K 4
e g3 32k

_dapr _A_JS _ — O

df == ( +Q4 Q.—Qp ()]
q4714 5+ FE A9 4FE(bulk
modulus)E YeER Y V= ZHAF AHe A&
Jehdd @, @, ¥, EERE B4 #4.
FEH e FR2EN 57 ol Holsid),

Q.= CA, —f—) Py — P san(Py.—P)  (2)

A, A F9, 5% £E9 AF #HE, Ce
% AS2 BE 079 #E 7AW FE P4
A We) ee dehach A0eA Qe
FAE T8 FAH £ Jepdd

large arc
suction

delivery

~ sustion
part

delivery ™.
part
large arc

Fig.1 Schematic diagram of balanced

type vane pump

169 -



Fig.2 Configuration of Compression
chamber in the vane pump
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