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Characteristics Prediction of Vane Pump by CFD Analysis
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Abstract

Due to the reduction in vehicle fuel consump-
tion in recent years, a need has arisen for high-
speed rotation and miniaturization of vane pumps
for in-vehicle use. CFD analysis can be utilized as
one effective tool for meeting higher performance
requirements in pump design and development. In
order to improve pump performance, it is impor-
tant to precisely predict pump characteristics,
such as the rotational speed/flow rate characteris-
tic, and the internal pressure in the vane chamber.
However, when a pump is driven at high rotation-
al speed, prediction of pump characteristics is of-
ten difficult due to behavior of gases contained in
the oil. A precise model for CFD analysis must
be derived to capture the actual phenomena in the
vane pump. Therefore, it is important to consider
both the gases contained in the oil and the rota-
tion movement of the vane chamber.

This paper reports on detailed measurements to
confirm internal phenomena of the pump, and dis-
cusses the results of CFD analysis using a two
phase homogeneous fluid model of gas-containing
oil.
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