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Title Two dimensional wet steam flow analysis of turbine cascade

Abstract

When the steam flows in the turbine cascade, because of the expansion and the
decrease of steam enthalpy, the steam will cross the saturation line. When it is
sufficiently subcooled, it will condense and form the second phase. This kind of
non-equilibrium condensation flow of wet steam widely exists in the last stages of
thermal power turbine and nuclear power turbine. This will increase the wet steam
loss of the turbine and reduce the efficiency of the turbine. At the same time, the
formation of water droplets will cause water erosion of the moving blades and
threaten the safe operation of the turbine. Therefore, it is of great significance to
analyze the flow of wet steam in the moving cascade considering the economy and
safety of the unit.

In this paper, the two-dimensional flow analysis of the wet steam in the top
passage of the turbine cascade is carried out. The mathematical model is established
in the Euler / Euler coordinate system. The non isothermal modified condensation
nucleation model and the low-pressure modified water drop growth model are used
to establish the two-dimensional numerical model of the wet steam condensation
flow in the turbine cascade, and the two-phase flow in different working conditions
of the turbine cascade is simulated. The research object is Bakhtar cascade. The
numerical simulation of five different back pressure flow conditions is carried out
respectively, and the pressure distribution near the blade is compared with the
experimental data. The results are in good agreement, which verifies the accuracy of
the numerical model. Finally, the distribution of pressure, temperature, Mach
number, water drop number and humidity in the top passage of the cascade is
obtained by numerical simulation. The results show that the condensation of wet

steam in the top passage of the moving cascade starts from the suction surface of the
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