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Numerical simulation against unsteady flow from cavity leakage of
turbomachinery stage
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School of M echanical Engineering, Tsinghua-University, Beijing 100084, China)

Abstract: An unsteady numerical simulation was—performed for the effect of the un-
steady flow _from the cavity leakage on the turbine stage-LU-SGS GE (lower upper sy mmet-
ric Gauss Seide] Gaussian‘elimination methed) implicit scheme and high precision high resolu-
tion MUSCL T VD (monotone upstreanrc¢entred scheme for conservation laws, totakvaria-
tiorr diminishing) ‘scheme were used to solve 3D NavierStokes equations. The duattime
step implicit scheme was used for unsteady calculation. The results show that the patch of
the cavity leakage through the rotor passage is moved close to the suction surface owing to
the effect of the secondary flow. As the path is convected downstream, it migrates radially
towards midspan. With the leakage flow entering into the rotor, there is more unsteadiness

on theroot of the rotor than that of the midspan, and the unsteadiness becomes weak as the

leakage flow migrates downstream.
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Fig.5 Relative stagnation temerature contours through the rotor passage at the different time phases
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Fig. 6 Temperature contours on the endwall at the different time phases
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