NG RS SR

MEZN Nk smmerazh

oumnal of Aerospace Power

ATING  wESx BEAUN ERGERRE WITIAETT 7 #4El English gEEk: OO @O

{2 Hide Expanded Menus
v, R . ST P S S L el BRI s R O AR R (BT 5 LD ). A 80 0 274, 2014, 29 (4) 19357943

NV 75 Tl s SOHL A 1 Al e BRI 3 0 A ) B E A 5
Numerical investigation on subsonic axial-flow compressor rotor with

implementation of axisymmetric casing contouring optimization
BeRamta):  2013-09-03

DOI: 10.13224/]. cnki. jasp. 2014. 04. 026

RV S5 e R A5 . 7 1/ 1 B 7 9 A G R %1 R 1 o - 93 11913

YL KB - subsonic axial-flow compressor rotor axisymmetric contouring optimization leakage vortex flow loss stability margin

HEBIH -
1E# LA
i PEIE TNV K% #) )y HRRIESBe, 1522 710072

BRR ik LR ) S AER,  PU%E 710072; SibRA R ALY BLE e, JEET 100191
s 43

AN EIREL: 46

O

PAPG AL bR 27 S MY 7 it s O LIRS 3 1 OISR 5, SR T80 Wl S A B 752, 28 1T SR FENUMECAZA £ 6, FRDES TGN/ 3DFR A H, - TR U A 24
F LW N LR AT TR 20k, e A3 BN 1. AU E w2k i 101 e Byt s dod i 2 e W T, B AR AZ2 4 S 3 S50 30% il 1) 5% K
[ Bk ity B S AN R A — e FRFESE R, AR AR 5 0% Fh ) 524K, DR 7 B0 By s i P i i 5 B 0 R LU R AR 5 TR T AR ORRRFERRAIS, A3 4 )=
BURFRAG, MR AR, A0 SURIE . PR F IR R SR T2 0. 36%, KU i s BN TE 2, (BRI 0 s £ 5 R Fl - TR 31X A
MR R, ALFFA T LG SR A 5 08 #3 JEE AT BAER.
BESCH

For the study object of a subsonic axial-flow compressor rotor of Northwestern Polytechnical University, a reliable numerical
simulation method was presented, and then axisymmetric contouring optimization for the casing under the condition of peak efficiency was
conducted with the module DESIGN/3D in software package NUMECA, and the optimal rotor was obtained finally. The optimal rotor pushed the
tip clearance leakage vortex away from the suction side at the leading edge of the blade. Although this led to an increase of the
magnitude of leakage vortex and flow loss at the first 30% axial chord, the magnitude of leakage vortex and flow loss were greatly
reduced at the last 70% axial chord of the blade, thus reducing the total loss, and increasing the peak efficiency and absolute total
pressure at the outlet. The efficiency of the optimal rotor increases about 0.36% under the peak efficiency condition, which increases
more under large mass flow rate condition, but under the near stall condition, the optimal rotor forms low velocity zone earlier at the
blade tip area, leading to an earlier stall and making the stability margin of the optimal rotor smaller
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