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Unsteady numerical simulation on transonic compressor
with screwed slots casing treatment

ZHU Jiarrhong, PIAO Ying, Zhou Jiarxing, Qi Xing ming
( School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: This paper performs-time accurate 3D unsteady numgérical simulations on Ro-
tor37 with cases of screwed slots, slots with-cell, and semicircleslots respectively in order to
improve casing treatment and\acquire low er-mass flow-atmear stall condition. The presented
results show-that the stall margin increment of slots is closely related to their effects on the
leakage flow and their‘ability to suck theleakage vortex under the help of differential pres-
sure at blade tip. \If enough transfer ability is available, the higher the pressure head is, the
more powerful the suction will be, and more significant increase will be gained in nearsurge
flow stability: T he ¢€ll on the top of slots can improve the condition of translation with an
effect to expand stall margin. And screwed slots angular to the blade can make use of more
pressure head between its inlet and outlet to enhance suction; however, nomrnegligible de-

creases in efficiency are also observed in this situation.

Key words: aerospace propulsion system; compressor; casing treatment;

numerical simulation; stall
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1
Table 1 Compute stall margin under various cases
( ) Casel Casel Case2 Case3
/(kg/ s) 20 19 20. 19 20 19 20 19 20 19
0 876 0 849 0 843 0. 846 0. 842
211 210 2.03 2 07 202
! (kg/ s) 19 36 18 91 18 27 18 85 17 24
0 847 0 825 0 805 0. 822 0. 770
2. 15 216 219 215 215
/(kg/ s) 20 93 20. 96 20 76 20 82 20 77
! % 14 08 Q 82 18 74 11 35 24 58
! % 0 00 892 153 14 76
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