394 411 fn=sh 1 EH Vol.39 No. 11
2024 4 11 H Journal of Aerospace Power Nov. 2024
X EHS: 1000-8055(2024) 11-20240087-10 doi: 10.13224/j.cnki.jasp.20240087

BEREESNEFTMEFELL LR T E

®oHA, FRR, F¥E, HEA, THLE
(R EZ sl e 5 R el 25 RECRISE AT, 11l 4 FH 621000)

i B Bk B R R SCHL P T AR R H L S O R A, SR P A S B e AR R B SR O R Y

J7 FTT Je B 7 o R ASHL S 1 A S 56 7 YR E Y, IR EE T ST B AR 7 2% (CFD) B0 (4 - 5 3 1T 56 S b 40 4y

R T —Fi ORI S Dk BUbr &2 ik, 48 T L030-4 JE A HLES T 0 AT 5 T h B R L SC 8 . BF Y A

%?%[ﬁ/UC/\”ﬂ#é&%ﬂﬂ%jbl—i‘ﬁéﬁé‘FI’J?TY%ESUJJ%BLJ—WHLHJFW’TR*TU—tBH’J%ﬁEH’J,’fb&iﬂi7/l\”ﬂ#ﬁﬂ“7
T o 1 S IG AUOCR 5 kT CFD B9 R U i 3 15 b B0 7 77 %5 S5 B 1 L0304 & AL Pk M O/ 38 T i v T L 5

5, ﬁ Ry AR S A L W IR LG U AR N Al ) U L 2 IR AR XU S 56 HE AR L, AR X e 22 2 /N

F 4%, SR T bR E 5 E‘JAIW

X B OR: RSN B B el #ER

FESHS: V2313 XHEFREE: A

Experimental method of varying static pressure ratio for
a transonic compressor rotor cascade

WEI Wei, REN Siyuan, LI Xuechen, SHI Peijie, MA Husheng

(Aerospace Technology Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: The study focused on addressing the experimental challenge of increasing the static
pressure ratio for transonic compressor rotor cascades. To this end, various experimental methods were
investigated, including altering the blade numbers of the cascade model and adjusting the back pressure in
a variable density plane cascade wind tunnel. A calibration method was developed to estimate the Mach
number of the flow field, by utilizing the predicted isentropic Mach number distributions of blade surfaces
obtained from computational fluid dynamics (CFD). This method effectively guided the high static
pressure ratio experiments conducted near the design point of the rotor cascade of the L030-4 compressor.
The results demonstrated the success of the combined approach, involving the reduction of blade numbers
and adjustment of back pressure in achieving the desired high static pressure ratio conditions with seven
blades. Furthermore, the Mach number calibration method based on CFD facilitated the realization of high
static pressure ratio experiments near the design point of the L030-4 compressor cascade. The obtained
parameters, including total pressure loss, static pressure ratio, exit flow angle, and axial density velocity
ratio of the cascade, were compared with the experimental data from foreign wind tunnel experiments. The

relative deviations were all below 4%, validating the rationality of the calibration method.
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