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Half-inverse problem for design of S-shaped compressor transition duct

SHAN Peng, LU Zhen-tao

(School of Energy and Power Engineering',
Beijing University of Aeronautics and Astrénautics, Beijing 100191, China)

Abstract: An aerodynamic désign method.of S-shaped transition duct between compres-
sor components was studied. Based on the-control of wall stati¢ pressure gradient of the
transition duct, etc,\a half-inverse-problem-design strategy was proposed, and the corre-
sponding désign code was developed. To verify the feasibility of the method, a transition
duct for axial-centrifugal compressor was desighed by the method mentioned above. The re-
sult shows that the static\pressure distribution on inner wall along with its geometry can be
controlled freely, by adjusting the inverse design parameters. The designed static pressure
distribution on inner wwall can be realized through the numerical matching procedure of the
outer walligeometry. The design method is practicable since the total pressure recovery coef-
ficient of the axial-symmetric transition duct can be above 0. 98 without searching the optimal
static pressure gradient distribution on inner wall, when the duct parameters of inlet-height/

length ratio is 0. 138, and hub-radius-difference/length ratio is 0. 485,

Key words: compressor; S-shaped transition duct; inverse problem;

static pressure gradient; genetic algorithm
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on 2 ending points and 3 parameter points
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Fig. 20 Comparison of re-matched static pressure

with re-designed static pressure on inner wall
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Fig. 21 Re-matched Mach number distribution

of transition duct
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