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CFD Application for Design and Development of Centrifugal Compressors
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CFD techniques are widely used for the design and development of turbomachinery.
The design and performance prediction, evaluation of performace and anlysis are all
important for the successful development of the machinery. The characteristics of
the sturcture and performace of the centrifugal compressor are reviewed for the
effective application of CFD techniques. The examples of flow calculations through
an impeller and a channel diffuser are presented and phenomenological aspects are
discussed. The future research topics of CFD area are also suggested.
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Fig. 1 Centrifugal compressor geometry
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Fig. 9 Definition of secondary flow velocity vectors
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Fig. 11 The whole channe! diffuser geometry Fig. 12 130x80 grid system
{enlarged view near the trailing edge)
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Table 1 Effects of grids on inlet mass flux,

Grid Inlet Mass Flux(kg/s/m)
80 x 60 18.51
90 x 70 18.61
100 x 75 18.92
116 x 70 19.10
130 x 80 19.54
130 x 85 18.57

1 b 130 X 85

. £ N
: 5 L 4 X <
48 A3 q % AL XIC‘D w [T} [EY v v ] %) A

Fig. 13 Cp distribution comparison among Fig. 14 Cp distribution comparison among
the results from fixed pressure, from mass the results from six different grids for
flux boundary conditions and measured data fixed pressure boundary conditions
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2 veiyich g9 239 WA tlFA o]y XL os M Y & AP 2
A2&E A7ie Yo WY Ag B 4 orHFig.15). Y 2 459 st ¥ o
FA Bowel. 452 wigol ¢goEd Fure] uvieluttHFig. 16).

3.2.3.2 ARRT BAzY
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Table. 2 Effects of grids on exit static pressure
Grid Exit Static Pressure(kg/s/m)

90 x 60 1. 500
90 x 70 1.510
100 X 75 1.5627
110 x70 1.544
130 x 80 1.558
130 x 85 1.562
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Fig. 15 Pressure contour plot for fixed Fig. 16 Velocity vector plot for fixed
pressure boundary condition (130x80 grid) pressure boundary condition (130xB0 grid)

rlen

X8y
- WXy
100 X 75
110 % 70
130 X 80
e 130 X85

vl

L e

58

o1k A s N - N M 200 . .
I %3 [E} o 'y Y] [%} A ey Iy BXs D.4n 0.
X{m)

Fig. 17 Cp distribution comparison among the Fig. 18 Pressure contour plot for mass
results from six different grids for mass flux boundary condition (130x80 grid)

flux boundary condition
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