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Optimization design of a small centrif ugal compressor
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Abstract : ‘\Optimization desgn of-some small centrifugal compressor with a small stall
margin was discussed in this paper. In the optimization desgn, a method called arbitrary
camber lines blading des gn method was used for both axial and centrifugal compressors. The
optimization desgh method, beginning with a through flow calculation, and in combination
with arbitrary camber lines blading, applied three-dimensional computational fluid dynamics
calculation to analyze the result of the optimization design. By changing the control proper-
ties of through flow desgn and arbitrary blading, meridional flow passage and three-dimen-
sonal blades were gained satidactorily. Asa result, not only the stall margin has been in-
creased, but also the stage performance of the compressor has been improved sgnificantly.
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Fig 8 Modified centrifugal impeller with splitter blade
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Fig 18

60 %
S: surface flow lines of modified compressor

at 60 % speed near stall point

100 %
,90 % ,80 %

60 %

St

100 %,

90%,80% 60 %

[1]

[2]

[3]

[4]

[5]

[6]

Gui FL ,Reinarts T R,Scaringe R P et a.Desgn and ex-
perimental study of high-speed low-flow-rate centrifugal
compressors[ R]. ASME CT-39,1995.
Shook P,Oakes W ,FaganJ. The desgn of a high speed re-
search centrifugal compressor[ R]. AIAA 94-2798 ,1994.
[3].
,2007 ,20(3) :57-60.
YIN Mingxia,GUI Xingmin. Redesgn of a high speed mi-
cro-centrifugal compressor [J]. Gas Turbine Experiment
and Research ,2007 ,20(3) :57-60. (in Chinese)
: [3]. ,2004 ,25 (Sup-
pl.) :47-50.
DAl Ren, CHEN_ -Kangmin, WANG 'Qikun. Numerical
study of flow'insde centrifugal impeller:effect of splitter
[J}-Journa of Engineering Thermophysics,2004 ,25(Sup-
pl.)=47-5Q" (in Chinese)
[3].
,2001 ,14(3) :24-27.
CAOQ-Renjing. On compressor aerodynamic stability and
stability criteria{J]. Gas Turbine Experiment and Re
search ,2001;14(3) :24-27. (in Chinese)
, . /
[J]. ,2009 ,24(1) :150-156.
JI Guofeng,GUI Xingmin. A blading desgn method for ax-
ial/ centrifugal compressor airfoils usng arbitrary camber
lines[J].Journa of Aerospace Power ,2009 ,24 (1) :150-
156 (in Chinese)



