4549 % 55 10 MmM=&ZMN Vol. 49 No. 1
2023 42 A Aeroengine Feb. 2023

v S A R R Al L G SR A I v i B e F S

£ W8, 2=, X KAk
(A S D PR & SHPLF T , DL B 110015)

WE: N T AN HBB0ELTERBRAAINETE225kmEEHA, EHER TN L RERNAEREZH, KF Was-
sell FEBEEZ RS AMAN T &, FTHETREERLAHFEANTEARE EL REN T, AASIHERFONTKE
EHAGT AT ANRS ML, RITTRADAFEED AT AR AR, S \ERBEANIEFGAEN T HE G S8
BT A SR, 2 TIRE B L A EANRE -G B E, FREN: EAHAER X 18.5 km £122.5 km ¥ 3 7 & A H 0
FETRRBEAT 5.61%5812%, FAEMUGREMEREM ZZEANEETMNER AN FEELRT ZHEANERET
A TR EE R R, TR AALE R A8 A e .

KERKF E B FRE AN RAE M RIE EE A E KL

FESES: V2313 ERFRIZAG : A doi: 10.13477/j.cnki.aeroengine.2023.01.009

Research on the Influence of Low Reynolds Number on the Compression Component of
High—speed Turbine Engine
REN Peng, LI Li—li,LIU Tai—qiu
(AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract:In order to analyze the influence of Reynolds number variation on the aerodynamic performance of a multi—stage compressor
at altitude range of 22.5 km for Mach number 3.0 high—speed turbine engine, the Wassell characteristic correction and empirical curve fit-
ting were used to evaluate the changes of efficiency, pressure ratio, and flow rate at the compressor operating point at low Reynolds number.
By using a program of S1, the flow characteristics of the airfoil under the condition of low Reynolds number were analyzed, and the design
law of the airfoil to reduce the influence of Reynolds number was discussed. The aerodynamic characteristics of typical ground and altitude
conditions were simulated by three—dimensional simulation with transition model, and the influence of low Reynolds number on the stabili-
ty of the multi-stage compressor was analyzed. The results show that the surge margin of the compressor at 18.5 km and 22.5 km above the
ground are reduced by 5.61% and 8.12% respectively. By comprehensively comparing the performance prediction results of the multi-stage
compressor by simulation method and empirical method, it is considered that the simulation method takes into account the influence of
multi-stage the compressor on the matching variation between stages at low Reynolds number conditions, and is more suitable for the pre-
diction of compressor’s high—altitude full-speed characteristics.

Key words:low Reynolds number; multi-stage compressor; stability; interstage matching; aeroengine
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