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Study of Pressure Loss according to the Cross-Sectional
Shapes of Volute on Radial Turbine
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Abstract: The radial turbine is used in various fields such as propulsion, power generation and power
enhancement. It consists of rotor, nozzle and volute etc. The volute, in particular, the volute is designed
with various cross-sectional configurations when the installation space in a main facility is limited or it is
necessary to modify for improving the convenience of installation. Therefore, it is necessary to know the
degree of pressure loss that can occur when the cross-sectional shape of volute is modified. Then, the
performance of the turbine can be accurately predicted with a modified volute. In this study, the
circular-type and rectangular-type were adopted, and the total pressure loss coefficient was predicted by
using four different types of volutes. The prediction showed that the total pressure loss coefficient was
increased by about 20% according to the change of the volute shape.
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Fig. 5 Grid in the volute and nozzle region with the

circumferential direction
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Table 1 Comparison of massflow averaged flow

angle according to different volute-types

cC s RC RS
volute 65.7° 66.6° 66.7° 66.2°
outlet
nozzle | gyge | 7270 | 7250 | 727°
outlet
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pressure

Table 2 Comparison of pressure

loss coefficient

according to different volute-types

volute type volute outlet nozzle outlet
(®) (G)
cC 0.108 0.151
CS 0.140 0.179
RC 0.159 0.180
RS 0.135 0.173
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(c) RC

Fig. 13 Velocity vectors and streamlines on the

(d) RS

cross-sectional plane at 6=180°
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