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Numerical simulation on separation control by filleting
casing tongue of after-burning fuel pump

XUE Mei~xin, PIAO Ying
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract; Unsteady flow field inside an after-burning fuel pump was investigated by
large eddy simulation method with the dynamic subgrid-scale stress model. The cavitation e~
rosion mechanism of the original casing tongue was discussed, and then, the characteristics
of transient flow around the casing tongue and pump performance were investigated under
different filleting radius conditions. The results show that the flow separation at the original
tongue under small flow-rate condition brings strong shearing vortex which induces cavitati-
on. The separation attachment location formed by the vortex shedding agrees well with the
real cavitation damage core region. Under small flow-rate condition, tongue filleting results
in diversion vortex in the diffuser tube, which suppresses the flow separation around the
tongue face as well as the attached shearing vortex, while the 4 mm filleting radius case can
avoid tongue cavitation. Within the design flow-rate, tongue filleting raises the pump head,
and the smaller the flow-rate, the larger the head increase amplitude, which reaches 3% un-

der small flow-rate condition.
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Table 1 Comparison of flow capacity-heads for different filleting radii at rated rotation speed

Mass flow Head

H — Hio / y Hy — Hio / y
a/qa Hyo/H, Hy/H, Hy /H, ( H, ) ( H, )
0.1 0.977 1. 007 1. 008 2.99 3.08
0.3 1.029 1.052 1.054 2.25 2.49
0.5 1. 055 1. 058 1. 060 0. 26 0.53
0.75 1.043 1.051 1. 046 0.75 0.27
1.0 1.004 1.010 1. 005 0.61 0.08
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