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Abstract

The aerodynamic design of the two-stages of centrifugal compressors in an 1.2MW industrial
gas turbine is completed with the application of numerical analyses. The final shape of an intake,
the axial guide vanes and a returen channel is determined using several interactions between
design and two-dimensional turbulent flow anlaysis, focused on the minimum loss of internal
flows. The one-dimensional design and prediction of aerodynamic performances for the compres-
scrs are performed by two different methods ; one is a method with conventional loss models, and
the other a method with the two-zone model. The combination methods of the Betzier curves
generate three-dimensional geometric shapes of impeller blades which are to be checked with a
careful change of aerodynamic blade loadings. The impeller design is finally completed by the
applications of three-dimensional compressible turbulent flow solvers, and the effect of minor
change of design of the second-stage channel diffuser is also studied. All the aerodynamic design
results are soon to the verified by component performance tests of prototype centrifulgal compres-

SCrs.
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Fig. 1 System layout of 1.2MW industrial gas turbine

T, = 464.48K
P, = 424770 Pa
h=6.16274 kg/s

T,=288.15K
P, =101325 Pa
h = 6.24297 kg /s

T, =657.30K
P, = 1206100 Pa
 =6.08657kg/s

{ N““\
e \T}TTT[‘[ TCw
[ . q Center of Axis
P, = 99805 Pa P, = 414150 Pa
1h=624328kg/s m=616274kg/s
PRy = 1208 N =27000 rpm N =27000 rpm
L — fhrx =0.832 7y =0.825 JT 728875
* : Air Bleeding Mass Flow PR =4.256 PR=2912 B = M 325
(% of Inlet Mass Flow) My =633836kg/s Mo = 1:91428kg/s e
N, = 21266 rpm Noweant = = 5573

Fig. 2 Design information for two-stage centrifugal compressors
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Fig. 5 2D numerical flow field of intake
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Fig. 16 2D Numerical flow field of return channel
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