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Cavitation in Fuel Pump with 2D Cascade Modeling
Thai Quangnha* and Changjin Lee**

ABSTRACT

A CFD code was developed to investigate the inception of cavitation around impeller
blades of centrifugal fuel pump using two dimensional cascade modeling. With the
verification test for numerical validity of the developed code, the prediction of the onset
of cavitation was made for the configuration of a newly designed KHP fuel pump. The
calculation results show impeller design was free of cavitation if the pump operates
within the operational temperature and rotational speed range. However, the cavitation
would be relatively easy to occur at off design region of fuel pump where the
rotational speed is higher than design limit. Specially, the onset of cavitation is
sensitively dependent on the increase in fuel temperature while the decrease in
temperature will reduce the possibility of cavitation inception in the pump.
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Nomenclature
o : Void fraction St : Strouhal number
CL : Lift coefficient C : chord length
f : Frequency S : Control surface
N : Rotational speed Bsi, B2 ¢ Blade inlet, outlet angle
dy,d> : Blade inlet, outlet diameter
+ 20099 29 232 H ~ 2009 49 202 AXletE h : Passage width

: Blade thickness
: Number of blades

: Pressure
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N \% : Control volume
v Velocity vector U, : velocity components
n : normal vector 5ij : Knonecker delta function
b : body force Z,T; : Cartesian coordinates
py ¢ Turbulent viscosity C, : Turbulent coefficient
k : Tgrl.)ule.nt kinetic energy Pms P> P+ Density of mixture, of the liquid,
€ ¢ dissipation rate
of the vapor
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¥ 1. 2D Cascade simulation condition

main fluid water of 25T
Reynolds number 5.0x10°
free flow speed 34.54 m/s

cavitation number 0.5
pressure of fluid 1.01325x10° Pa

Cult at eonstant radius

Yirel

a8 1. 2D Cascade of inducer blade[5]

blade 03 o J.
blade 02
blade 01 /!

blade 00

T=30 T=34 I=38 T=42 T=46 T= 50

a8 2. Contour of liquid volume fraction
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a2 4. Impeller geometry for verification test[6]
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® 2. Ngminal design of the pump VOLF
= 0.1536kg/s

(m g/s) i
i 0.8
Temperat Density Qynamlc InIeF 07
ure (C) (kg/m?) viscosity velocity / 0.6
(kg/m-s) (m/s) J 0'5
-35 838.15 0.006727 6 0' 4
20 795.948 0.0009375 8 0'3
43 781.218 0.0011925 10 0'2
0.1

periodic 3h

outlet

inlet

periodic

aC

12 10. Computational domain, mesh and
boundary conditions
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