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Experimental Study on Steam Turbine Cascade Flow
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Abstract

The rapid expansion or condensible gas such as moist air of steam gives rise to nonequilibrium

condensation. As a result of irreversibility of condensation process in the supersonic cascade flow
of low pressure steam turbine, the entropy of the flow is increased, and the efficiency of the

turbine is decreased. In the present study, to investigate the flow of moist air in 2-dimensional

cascade made as the configuration of the tip section of the last actual steam turbine moving blade,

the static pressure at both sides of pressure and suction of blade are measured by static pressure

taps and the distribution of Mach number on both surfaces of the blade are obtained by using the

measured static pressure. Also, the flow field is visualized by a schlieren system. From the

experimental results, the effects of the stagnation temperature and specific humidity on the flow

properties in a 2-dimensional stationary cascade of a practical steam turbine blade are clearly

identified.
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Fig. 2 Detail of blade to measure static pressure at suction and pressure sides
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Fig. 3 Schlieren photograph and schematic of flow field
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Fig. 4 Schlieren photograph and distributions of pressure and Mach number at pressure
and suction sides (To=294K and ¢,=40%)
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