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Abstract

J. Kim

Alo] ), Circular casing(£3 Al
Radial load(%738%& F9),

The effects of casing shapes on the interaction of the impeller and volute in a small-size

turbo-compressor are investigated. Numerical analysis is conducted for the compressor with circular and
single volute casings from inlet to discharge nozzle. In order to predict the flow pattern inside the
entire impeller, vaneless diffuer, and casing, calculations with a multiple frame of reference method
between the rotating and stationery parts of the domain are carried out. For incompressible turbulent
flow fields, the continuity and three-dimensional time-averaged Navier-Stokes equations are employed.
To predict the performance of two types of casings, the static pressure and loss coefficients are

obtained with various flow rates. Also,

static pressure distributions around casings are studied for

different casing shapes, which are very important to predict the distribution of radial load.
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Table 1, Specification and operating condition of
the modelled turbo-compressor

Diameter of impeller 52mm
Height of impeller exit 1.9mm
Diameter of diffuser 90mm
Rotating speed 45000rpm
Design flow rate 82g/s
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Fig. 1 Geometry of the modelled turbo-compressor
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Fig. 2 Schematic of grid systems
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Fig. 3 Overall performance of turbo-compressor

with various flow rates
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Fig. 4 Static pressure recovery coefficient with
various flow rates
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Fig. 5 loss coefficient with various flow rates
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Fig. 6 Static pressure distribution in impeller and

diffuser

@
o
B
w
a
- -4~ 0.6 X design point
: - 0.8 X design point
1.7 =¥ design poirt
—&- 1.2 X design point
170 N . . L ;

0 45 @ 135 180 25 270 A5 3
6(degree)

Fig. 7 Circumperential static pressure distribution
with four operation points (circular casing)
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