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Numerical simulation of Turgo turbine and water flow
immersed boundary method

interaction using
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ARTICLE INFORMATION ABSTRACT

In the present study, the interaction between Turgo turbine and water flow was simulated using 2D
immersed boundary method. For this purpose, the available computer code was validated by some
reliable results of numerical fluid - structure interaction study. Due to the complexity of modeling whole
turbine and its details, only the part of Turgo turbine involving three blades was simulated and the
obtained results of study was generalized to whole turbine. In order to increase the efficiency of Turgo
turbine and obtain the optimal design criteria, different parameters of its components including the
concavity of turbine blade, turbine water head, water discharge and the number of blades were
investigated. The optimal value of each parameter is obtained according to efficiency values of turbine.
Finally, the optimal values of mentioned parameters were used to propose some optimal patterns for the
design of Turgo turbine. Also, the results of the analysis showed that the immersed boundary method
despite having simple formulation and algorithm can be utilized to provide a reliable numerical solution
to simulate interaction between the parts of turbine and water flow.
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Table 1 The turbine blade models using different concavities

Hy,/R R (m) H, (M) Jowe
0.2 15 0.3 A-l
0.4 0.75 0.3 A-ll
0.6 0.5 0.3 A-lll
0.8 0.375 0.3 A-IV
1.0 0.3 0.3 A-V
water flow
p
l_‘r} H,
o R

Fig. 10 The section of blade of Turgo turbine
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Fig. 11 The efficiency curve using different concavities of turbine blade
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Table 2 The models of Turgo turbine using different water head

(H) ‘_4,-3" R Joe
(m)
50 B-1
60 B-lI
70 B-1l1
80 B-IV
90 B-V
100 B-VI
110 B-VII
120 B-VIII
130 B-IX
140 B-X
150 B-XI
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Fig.14 The profile of water velocity over turbine blade in different time steps
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Table 4 The models of Turgo turbine using different number of blades
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Fig. 16 The efficiency curve using different number of blades
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Table 3 The models of Turgo turbine using different water discharge
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Fig. 15 The efficiency curve using different water discharge
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