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Effects of Casing Shape on the Performance of a Small-Size Turbo-Compressor
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ABSTRACT: The effects of casing shape on the performance and interaction between the
impeller and casing 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 multiple frames of reference method between the rotating and sta-
tionery parts of the domain are carried out. For compressible turbulent flow fields, the con-
tinuity and three-dimensional time-averaged Navier-Stokes equations are employed. To evalu-
ate the performance of two types of casings, the static pressure and loss coefficients are ob-
tained 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.
To prove the accuracy of numerical results, measurements of static pressure around casing
and pressure difference between the inlet and outlet of the compressor are performed for the
circular casing. Comparisons of these results between the experimental and numerical analyses
are conducted, and reasonable agreement is obtained.

Key words: Turbo-compressor(El . ¢t%7]), Vohite casing(Z2FE #A©]4), Circular casing(E4]
3 7o) 4), Pressure recovery coefficient(3}# 3244, Loss coefficient(£4 A 4)
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Fig. 1 Geometry of the modeled turbo com-
pressor.
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Table 1 Specifications and operating conditions
of turbo-compressor

Diameter of impeller 52 rnm
Height of impeller exit 1.9 mm
Diameter of diffuser 90 rnm
Rotating speed 45000 rpm
Design flow rate 82 /s
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(a) Circular casing

(b) Volute casing

Fig. 2 Schematic of grid systems.
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Table 2 Constants of state and specific heat

equations
Te 38848 K| Bs 0.0
x 50| Bs 9.73125201e— 12
b 373e—4| Cz | —7.66941499¢+2
R 415628 | Cs 1.11357942
Az |—5.09125078e¢+1 | Cs4 0.0
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