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The study on optimization design of spiral case of hydraulic turbine

based on numerical flow analysis

SHI Xiang — zhong DONG Xiao —xue WANG Li —ying YUE Ying
( School of Water Resources and Hydropower Hebei University of Engineering Hebei Handan 056038 China)
Abstract: The method of CAD — CFD analysis was used to study the design method of the theory and
practice spiral case and its internal flow the relation between the axial symmetry and uniform flow
hydraulic loss formation of circulation and overall dimensions of spiral case were discussed and the
measures to improve its working performance were summed. The results indicate that the axial symme-
try and uniform flow can be optimized by enlarging the sectional area of the nose section and the circu—

lation can be changed by adjusting the inlet area on the basis of the traditional spiral case designed by

({9 . ”»
circulation”.
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1
Tab. 1 The distributed computing table of peripheral velocity and radial velocity
w/4 I1/2 311/4 SII/4 31172 711/4 211
Vi/m.s™' 22.25 22.24 22.33 22.25 22.39 22.26 22.05
Vr/m.s™' 7.49 7.56 7.75 7.70 7.85 7.83 7.58
Vu/m.s™" 19.29 19.42 19.37 19.15 18.88 18.57 18.33
Vr/im.s™' 6.77 6.77 7.04 7.92 8.60 9.30 7.76
2
Tab. 2 The calculation table of peripheral velocity and radial velocity
/m.s™ 22.54 22.11 23.04 2.24%
/m.s”! 7.66 7.38 7.89 2.99%
N 1
1, 2,
1 1
( )
o “ » E&ﬂm{
“ »
“
Bl iSRS HT SR MR X
° Fig.1 Outside dimensions comparison chart of
14 theory spiral case before and after modification
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’ 345°
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2.2

( 108. 75 mm)
( 11.58 m/s)
( 1.65%)

( 125 mm)

2,
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spiral case before and after retrofit

170 mm
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B2 SRFEBEATE SR MR H

Fig. 2 OQutside dimensions comparison chart of

Tab. 3 The comparison table of peripheral velocity and radial velocity before and after retrofit

1

/m.s” 17.11 12.84 15.67 22.54
/m.s™! 9.807 5.53 7.74 7.66
V, er 2.91 2.18 2.66 3.83
/m.s™! 16.79 13.54 15.84 22.54
/m.s™! 9.42 6.25 7.74 7.66
V,er 2.85 2.30 2.69 3.83
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Fig. 3 The distribution of spiral case pressure and velocity
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