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The Analytical Study on the Pressure Ripples
in a Positive Displacement Vane Pump
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Abstract-"This paper reports on the theoretical study of the delivery pressure ripples
of a positive displacement vane pump which is widely used for automobile power
steering. Pressure ripples occur due to the flow ripples which induced cam ring profiles
and reverse flow from the delivery ports. In this paper, the mathematical model for
analyzing the pressure ripples has been presented, and set of the differential equations-
have heen solved using the Runge-Kutta method. As the results of analysis, instant
ideal flow ripples, internal pressure, delivery pressure ripples, and delivery flow ripples
have been presented. Internal pressure was related to delivery pressure variations, and
amplitude of pressure ripples was increased with rotational speed and delivery pressure.

Key Words ' vane pump, pressure ripple, flow ripple, reverse flow
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Table.l Assumption of chamber pressure with No.l vane angle
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Table 2o+ & Aol Abg ¥ 3o
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T8 A

15.6 mm
18.0 mm

195 mm

radius of rotor

small arc radius

large arc radius

width of vane 5.0 mm
length of vane 7.0 mm
thickness of vane [.6 mm
number of vanc 10

Table.2 Specification vane pump
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