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Numerical Study on Effects of Design Factors
on Flow Characteristics of a Vane Pump

Sang Hyuk Lee, Nahmkeon Hur~

Key Words : Vane Pump(H]915H ), CFD(HFF4] 8P, Power Steering(58Z3FZR]), Design Factor(24]$1Zh,
Operating Condition(2F5527)

ABSTRACT

In the present study, the effects of the design factors and operating conditions on flow characteristics of
a vane pump for the automotive power steering system has been analyzed numerically. An unsteady moving
mesh technique with cell expansion/contraction method is used to simulate the rotation of vanes with
respect to stationary inlet and outlet. As a result, the flow characteristics of the flow rate and pressure rise
across the vane pump were obtained. The numerical analyses for the various design factors such as number
of vanes and thickness between the rotor and camring and for various operating conditions such as
rotational speed and pressure difference between inlet and outlet were extensively performed. And the
results were discussed in the paper.
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Fig. 1 Computational mesh of a vane pump

(a) Roamg cell (b) Projcno shell

Fig. 2 Mesh for performing the rotation of the vane
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Fig. 3 Spatial geometry between the rotor and camring
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Fig. 4 Thickness variations between the rotor and camring
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Fig. 5 Effects of the region varying the volume between the

rotor and camring on the flow rate at the outlet
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