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Design and numerical simulation of a transonic swept fan

DINGJian-guo, HU Jun

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract : The paper employs arbitrary airfoil blade design procedures of turbomachin-

In the
process of designing, the radial distributions of parameters (such as total pressure ratio,

ery to design a transonic wide-chord fan with forward-swept and back-swept blades.

maximum relative thickness and thickness of leading and trailing edges of blade and so on,
camber and maximum thickness as a fraction of chord) are adjusted, so that shock intension
of blade tip is wéakened, the loss of shock is debased, the conflict of high relative Mach
number with low loss and high efficiency is overcome. Numerical simulation of core and by~

pass indicates that , the fan has a higher efficiency over a wider range and better stall margin.

Key words : aerospace propulsion system ; transonic; swept fan; design; numerical sim-

ulation
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Unsteady numerical analysis for casing treatment

TU Bao-feng, HU Jun, WANG Yong-ming

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : The improved effect of casing treatment in axial compressors was studied by
using an unsteady simulation method. Numerical calculation was performed for the cavity cas-
ing treatment with oblique slots under one-rotor and one-stage environment as well as for ax-
ial slots casing treatment of Rotor 37. The influence of downstream stator upon casing treat-
ment simulation was also analyzed. The results show that ,this computation method could
simulate unsteady casing treatment ,but the casing treatment cannot extend the stall margin
of a compressor until the dangerous section is near the tip of rotor blade. It 's found that the
real role of casing treatment cannot be manifested accurately under one-rotor environment ,
and the presence of downstream stator would change the dangerous section of upstream ro-
tor.

Key words : acrospace propulsion system; casing treatment; unsteady;

numerical analysis; dangerous section
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