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Abstract; Experimental study and one-dimensional (1D) analysis are conducted to investigate the
heat transfer characteristics of moisture removal for hollow stationary blade by steam heating,
which involves the condensation heat transfer on heating steam side, the blade wall heat
conduction and the boiling heat transfer on main steam side. The influences of the Mach number
of main steam and the heating temperature difference are studied, and the comprehensive heat
transfer coefficient of the moisture removal by steam heating is fitted according to the
experimental data. It indicates that the deviation of comprehensive heat transfer coefficient
between the experimental data and the prediction results based on 1D analysis is less than 10%,
which could be applied to the engineering design. The increase in the main steam Mach number is
favorable for evaporation of the water film on the outer blade surface and hence increases the
boiling heat transfer coefficient. When the Mach number is 0. 28 or 0. 31, the thermal resistance
in the main steam boiling process reaches its maximum. When the Mach number is 0. 42, the
thermal resistance of the solid wall heat conduction becomes the biggest. The comprehensive heat

transfer coefficient is mainly affected by the main steam Mach number rather than the heating
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temperature difference, and it doubles when the Mach number increases from 0. 28 to 0. 42.

Keywords: hollow blade; moisture removal by steam heating; heat transfer characteristics;

one-dimensional analysis; experimental study
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