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Temperature Profile Calculation for Water-wall Tube of Supercritical Boiler Based on Moment

Method
L1 Chun-yan YAN Wei-ping LI Jun MI Cui-li LU Xu-ao

Abstract: The temperature field calculation of water wall of supercritical and ultra-supercritical boilers, especially those
located at the burner region, is of significant importance for boiler safe operation. The two-dimensional steady thermal
model for the cross section of spiral water-wall tube and rectangular fin was established. The finite element formula for
numerical calculation based on moment method was deduced, and bilinear quadrilateral unit was used to subdivide the
cross section of the spiral water wall tube and rectangular fin. The flux rate of every zone of the water-wall is determined
by thermal calculation in sections. The temperature and pressure of the working fluid of every cross section was
determined by the enthalpy increase induced by heat flux of every zone based on the practically gained temperature and
pressure of the working fluid at the inlet and outlet of the water-wall. Besides, the convection heat transfer coefficient
inside water-wall tube was determined. The temperature variation rates of the inner side of the water-wall were predicted
and analyzed under different boiler start-up modes, which offer reference for the safe and stable boiler operation, as well

as for the tube material selection.
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