%29 % 4511 M= NFH Vol. 29 No. 11
2014 4 11 H Journal of Aerospace Power Nov. 2014

X EHS:1000-8055(2014)11-2537-06 doi;10. 13224/j. cnki. jasp. 2014. 11. 002

M=% ZhiliE R REEERD

KA, EgR', BRI, {5 LK’
(1. Jbaizcil R R T2, JLRT 100044
2. EAT S T ERIANE B IRER DKL ERD AR E . BI/RE 150066)

1 . AR = A Star-ed ZIRFF R DIREAAU T 5 — A2 RS 5 = N 5, 4 A
TR RTINS S R 5, DL R 2R A T A D B R N e R AR R Y 5 i,
TARR T B A R B AR A7 8 A X R/, g R Rt T A EM R Hsh, AiighiE s b IX
Sl S BT ) 206 /0N R R 2 T b A 7 M 3 i R/ (A5 R AR R B R A R T AR T HE R O R AR
KA Bk 2, 3k 0 RSB S B P R R RN LS % TR ET R R 5z EZREGN G
BRS04 B 22 (B iR 25/ F 306 5 3 i S B I 5 B T (] R A L YO R, ¥ R 2 2 i
/N s TRIBR A 0. 07 mm Y 8 R 22 153 R 2 i S ARG F IR B R 0. 02 mm A9 1155 8P 30 i iz 3. 196, it
SA 2 SR T L T T R AR A 0 SR 5 R il e X, T LA b g R T PN 2 A DX S R Sl B

x B W skl WHE; WP SR fE e

FES %S, V231; THI37 XERFRAERRD: A

Numerical simulation on an aero-engine vane pump
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Abstract: The internal flow field-0f-an aero-engine vane pump was simulated with the
function of the secondary dewelopment“of computational fluid dynamics software Star-cd.
The impacts of incorporating/neglecting the cavitation model on simulation results, the gap
size between the tip of vane and stator of vane pump were analysized. The sizes and positions
of cavitation in vane pump were predicated under different working conditions. The simula-
tion results demonstrate that cavitation is generated, developed and collapsed during the ro-
tation of rotor, which leads to accumulation and release of the mass of oil, correspondingly
to a reduced and increased area of cavitation respectively, and the transient volume flow rate
of inlet is stable while that of outlet fluctuates significantly. The simulation results show the
difference between cycle averaged valume flow rate at inlet/outlet and total averaged volume
flow rate is less than 1. 5%, and the difference between total averaged volume flow rate and
averaged volume flow rate obtained from the experiment of the vane pump is less than 3%.
The simulation results also demonstrate that expanding the gap between the tip of vane and
the stator results in a decrease of the average volume flow rate of the vane pump and an in-
crease in the leakage, which can be seen from that the averaged volume flow rate of the gap
size equaling 0. 07mm is reduced 3. 1% relative to that of the gap size equaling 0. 02mm. It is

estimated that if the inlet duct is designed to face the suction port, the flow resistance and
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the area of cavitation can be reduced.
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Fig. 1 _Computational meshes of vane pump
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Fig. 2 Computational meshes of rotor
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Fig. 3 Inlet structure of vane pump
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Fig. 5 Curves of caculated transient volume flow rate

with rotor rotating angle without cavitation model
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