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Integrative design method of fan and axial-centrif ugal compressor

YAN G Xiao-he’, SHAN Peng

(School of Jet Propulsion,
Beijing University of Aeronauticsand Astronautics, Beijing 100191, China)

Abstract : Firstly for the S »streamline-curvature approach ,the blade force decompos-
tion method using two\stream surface angles-in the cylinder coordinates was associated with
that usngone stream surface'angle of the.computing station quas-orthogonal to the stream-
line;then a control momentum equation suitable for axial- ,radial- and mixed-flow type com-
pressors was derived. Secondly~an integrative bypassturbomachine through-flow inverse de-
sign method was proposed ,which employs either the convergence strategy of automatically
re-postioning the'splitter or that of re-calculating the bypass ratio. So an integrative desgn
method for the compresson system of fan added by an axia-centrif uga compressor was presented.
This method has been applied to a two-channel two-shaft system cond sting of a two- stage fan ,two-
stage booster and a centrifugal compressor. The flow fields of first fan stage and the centrifuga im-
peller were checked by computationa fluid dynamics (CFD) ,demonstrating the operational feadhili-
ty and flexihility of this method. Thirdly ,the physca sgnificance of the axial velodity ratio and its
gpplication in an axia-flowpath sdf-adjusting inverse problem were discussed. The smpleness and
convenience of the axial velocity ratio as a desgn parameter are showed by another example.

Key words: turbomachine design; streamlinecurvature approach; blade force;
bypass turbomachine; axial-centrifugal compressor; axial velocity ratio
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Fig 11 Contoursof relative Mach number of the
first stage fan
1
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Table 1 Comparison of design values with CFD val ues
for the firg-stage fan and the centrifugal impeller

CFD CFD

/(kg/s) 68000 663598 31393 3 1051
15685 152705 4000 39189
08655 086355 0920 09171

12
Fig 12 Contoursof static pressure of the
centrif ugal impeller
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