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Aerodynamic Design and Numerical Verification of Low-Speed
Simulation Based on Throughflow Program

YANG Xiao—fei, GAO Hai-yang, MENG De-jun

(AECC Shenyang Engine Institute, Shenyang 110015, China)

Abstract: Low—speed simulation aerodynamic design with four repeating stages was conducted for verifying
performance of a multistage axial compressor exit stage, and two—dimensional design was given first place with
three—dimensional numerical verification as a supplement. Similar 2D flowfield and profile surface normalized ve-
locity distributions were established between low and high—speed compressor used the same design system. Then,
the comparison between the 3D numerical results of the low and high—speed compressors showed that the pressure
rise coefficient characteristics were consistent, the flowfield was similar, and the dimensionless velocity of the
blade surface kept the same trend from the design point to the stall point, which further validated the feasibility of
2D design. Using the same design system is conducive to forming a benign cycle of high—low—high speed, improv-
ing the design system based on througnflow program and accumulating design experience.
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Fig. 1 Design flow chart
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Tablel Comparison of design parameters

Design parameters Difference
Inlet flow coefficient/% 0.0
Work coefficient/% 1.6
Reaction ratio/% -1.2
Rotor inlet relative air angle/(*) 0.0
Rotor outlet relative air angle/(*) -3.0
Stator inlet absolute air angle/(*) -0.7
Stator outlet absolute air angle/(°) 0.0
Rotor/stator diffusion factor/% 0.0/-2.2
Rotor/stator aspect ratio/% 3.2/12.4
Rotor/stator solidity/% 0.0/0.0
Rotor/stator incidence/() -3.2/-3.4
Rotor/stator deviation/(*) 1.7/0.0
Rotor/stator camber angle/(°) 7.9/4.1
Rotor/stator maximum thickness/Chord 0.75/0.0
Rotor/stator maximum thickness location 0.03/0.0
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Fig. 3 Chordwise relative camber angle
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Fig. 5 Result of mesh independence
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