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Effect of annular chamber radial width on the performance and

inner flow characteristics of an after-burning oil pump

XUE Meixin, WU Di, PIAO Ying
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: A series of unsteady numerical simulations was conducted for an after-burning
oil pump and the effect of annular chamber radial width on the pump performance and inner
flow characteristics was investigated. Decrease of the radial width can increase the pump
head under different flow-rates and the head increase under small flow-rate condition is larger
than that under large flow-rate condition, which improves operation stability under the small
flow-rate. Under the large flow-rate condition, annular chamber head loss is reduced by the
decrease of circulation flow-rate in annular chamber resulted from the decrease of the annular
chamber and following circumferential section area. Accordingly pump head is raised.
While, under the small flow-rate condition, decreasing annular chamber radial width makes
the incoming flow of the diffuser approach to annular chamber, which reduces the impeller

passage head loss. As a result, pump head is enhanced significantly.

Key words: partial emission pump; after-burning oil pump; aero-engine;

annular chamber; numerical simulation
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Fig. 2 Calculation domain and grid
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Table 2 Averaged mass flow-rate on the I,S,M,E
sections with different radial widths

at large flow-rate

Qi/Qu Q/Qu
w=4mm w=2mm w=4mm w=2mm
I 1.72 1.70 1.22 1. 20
S 0.92 0.74 0 0
M 0.53 0.53 0.03 0.03
E 0.50 0.50 0 0

Fig. 6 Averaged heads of forward flow on
the four sections with different radial

widths at large flow-rate
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Fig.7 AH._,—AH!._, variation at large flow rate
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Fig. 10 AH!._,—AH!._, variation at small flow-rate
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