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Numerical simulation on unsteady flow with
turbulence intensity effects in a turbine stage
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Abstract:

A twor dimensional Navier Stokes equation was solved to predict unsteady flow and temperature fields with different turbu-

lence intensity in a turbine stage. It was found that turbulence intensity had significant effects on the temperature distribution but the pres-

sure distribution was not so, When hot streak was introduced in the turbine’ s inlet, high turbulence intensity would make the temperature of

hot gas dissipate more quickly, and the temperature distribution tend to be more uniform. The temperature discrepancy hetween suction sur-

face and pressure surface of rotor would be decreased, and the temperature profile along the chord become more even.
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Fig. 1 Time averaged pressure
coefficient profiles on the blade
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Fig.2 Time averaged flow angle
profiles in the mid of gap
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Fig.3 Time averaged flow velocity
profiles in the mid of gap
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Fig. 4 Temperature contour,
0.5% turbulence intensity, HM

Fig. 5 Unsteady temperature contours in a period, 10% turbulence intensity , HL
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Fig. 6 Unsteady temperature contours in a period, 10% turbulence intensity, HM
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Fig. 7 Unsteady temperature
envelope on the blade
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Fig.8 Unsteady temperature
envelope on the blade
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Fig.9 Time averaged temperature
Profiles on the blade
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Fig. 10 Time averaged temperature profiles
on the blade with different turbulence intensity
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Fig. 11 Time averaged temperature profiles
on the blade with different turbulence intensity
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