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Influence on flow field and performance of supersonic

expander with different strake wall section shapes

ZHONG Jing-jun., HUANG Zhen-yu, YANG Ling. \HAN Jitang

(Marine Engineering College, Dalian-Maritime-University, Dalian Liaoning 116026, China)

Abstract: The-three dimensional Reynolds-averaged N-S equations and the standard k-
turbulent moedel were\adopted to simulate numetically the flow field of the three-dimensional
flow-path ofthe ‘supersonic'expander under three kinds of strake wall section shapes at the
design point. It’s found that the suctionstrface of supersonic expander with rectangle strake
wall section shape has high air_velocity, low flow losses after the shock waves, and thus
higher adiabatic isentropic efficiency can be obtained; the supersonic expander with positive
trapezoid strake wall section shape has high outlet averaged Mach number, static pressure
ratio and expansion ratio, its comprehensive performance is relatively optimal; the main
sources of flow losses at outlet include low-speed air caused by corner boundary layer separa-
tion and backflow as well as pressurization process of high-speed air after oblique shock
waves. The comprehensive performance of supersonic expander could be further enhanced by

optimizing the structure of strake wall in radial direction.

Key words: supersonic expander; strake wall section shapes; expansion waves;

oblique shock waves; positive trapezoid
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Fig.1 Sketch of strake wall section shape
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Table 1 Structure scheme of expanders

Y a/mm  b/mm  ho/mm  FFEAREHEITE AR

Case A 1.5 3.5 21. 08 IEBRIE
Case B 3.5 3.5 21.08 HE
Case C 5.5 3.5 21.08 FES I
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Fig. 2 Sketch of section setting along flow direction
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Fig. 3 Representation method of 3-D flow passage

of expander
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Fig. 4 Computational domain and boundary conditions
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Fig. 8 Static pressure of wall with different throat heights
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Table 2 Main performance parameters of expanders

B OO SRR R MK T et SMARBE KRR
Case A 1.241 5.371 2.195 5.626 0. 838 0.197
Case B 1.235 5. 256 2.182 5502 0. 843 0. 190
Case C 1.218 5. 237 2. 202 5,481 0, 831 0. 209
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