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Simulation for the Flow around Cross Flow Turbine with End Plates
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O Flows around rotating Cross flow turbines with end plates were simulated by 3-D Navier-Stokes analysis. The
equations were discretized by the Fractional step method for time and Finite volume method for space, and the region
was constructed by trigona prisms. Simulated flow fields were visualized by streak lines, pressure distribution,etc.
The simulated running performances for Savonius rotors showed good agreement with the experimental data, and the
effect of end plates has been clarified. On the other hand, it has been clarified that 2-D simulation is over estimation

for running performances.
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Fig.1 Savoniustyperotor ( half view)
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Fig.3 Calculation grid
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Fig.5 Torque fluctuation for Savonius rotor with end plates
and without end plates (A =1)
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Fig.6 Flow fields for Savonius rotor with end plates
( Surface pressure & Streak lines, Stream lines)
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Fig.7 Flow fields for Savonius rotor without end plates
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Fig.8 Torque fluctuation for 2-D and 3-D Savoniusrotor (A =1)
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Fig.9 Spanwise mean flow fieldsfor 3-D rotor with plates
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Fig.11 Flow fieldsfor 2-D calculation
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Fig.12 Running performance for Bach rotor
and Savonius rotor (H=1)
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Fig.13 Torque fluctuation for Bach rotor
and Savoniusrotor (A =1)

goo FiguqaO0OOOOOOO0O0 Savonius OODODO
goboooboooobboobobobooobooooon
goboooboooobboobobobooobooooon
oobooobooooobbobobobooobbooooon
OO00D0O0OO00D00O0O0O0D0D savonius OOODOOOOO
gbobooboood

googaoogd Figls OO0 O0OO00O0OO0OO
oboboobooooooooboobobo
oobooobooooobbobobobooobbooooon
OoO0QoOoQoo savonius 0O0O0O0OOOOOOOOOOOO
OoO0O0OO0OD0 savoniusOOOOOOOOOOOOO

|, WEE Dpressure
10-2 -4

A =1, 6=930° 1=1, 6=990°

Fig.14 Flow fieldsfor Bach rotor with end plates
( Surface pressure, Stream lines)
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Fig.15 Torque fluctuation for 2-D and 3-D Bach rotor (A =1)
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Fig.17 Flow fieldsfor 2-D calculation
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