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Numerical smulation of flow field in hydraulic turbine runner
based on 3D euler method and laminar model

Cui Xueming, LiLianchao, Wang Haisong, Chang Jinshi
(Water Conservance and Civil Engineering College , China Agricutural University , Beijing 100083, China)

Abstract 3D Euler method and laminar method have some characteristics of few control equations and simple calcula
tion process and little CPU time. Using the two methods can obtain reasonable numerical simulation results about the
point of optimum operating condition rapidly, primary hydraulic calculation in hydraulic turbine runner blade can be used
and the calculated results of other turbulence models was verified. Based on the two methods, the 3D flow field of a
Francis turbine runner was simulated through computing three typical operating conditions (the optimum operating con-
dition, large flow rate operating condition and little flow rate operating condition) and reasonable distributing of velocity
and pressure in the turbine runner was obtained. The distributions of control equations was used the method o finite
volume, a method named SIMALEC was used in order to calculate the velocity and pressure. The results showed that
the calculated efficiency at the optimum operating conditionis 3. 09 % larger than test value and the CPU time is 30 %
40 % less than the time o using the standard k€ turbulence model.
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, Table 1 Parametersof typica operating conditions
Vi Vi, 1 2 3
w/ (rad-s™ %) 128.72 127.50 127.82
2) Q/(L-sh 785 1050 1290
’ 0 N/ (rminTY) 78.0 77.8 78.0
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Table 2 Caculated reultsof usng invisid modd
M/ Q/ /
1 H/'m 1
(N-m) L-s) Ne/ % kPa (m-s )
1 79.41 40. 20 27.12 86.0 - 21.481 4.0029
2 120. 43 53. 77 30.38 92.8 - 79.022 0.7356
3 141. 48 66. 06 29.52 87.9 - 117.388 -2.4824
2) : s, : ,
, 3 - 117. 388 kPa,
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m-s ', ; 1 4.0029m-s !,
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Table 3 Cdculated resultsof usng laminar modd
M/ Q/ H/
(N-m) (Ls? m Ne Ne / kPa (ms™h)
1 79. 35 40. 20 27.12 94. 92 86.0 - 21.081 3.998 3
2 120. 48 53.77 30. 40 95. 89 92.8 - 79.156 0.7393
3 141. 44 66. 06 29.54 94.52 87.9 - 117.634 - 2.4762
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