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Numerical Computation on the Mass Flow Rate Profile and Metal Temperature in
Vertical Water Wall of an Ultra Supercritical Boiler
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Abstract: The computation of mass flow rate distribution and metal temperature in water wall is a key
technology for Chinese manufacturer to develop the ultra supercritical boiler with self-owned property
rights. The water wall system can be equivalent to a network consisting of circuits, pressure grids, and
connecting pipes. The mathematical model for predicting the profile of water wall flow rate and
temperature was established on account of mass, momentum and energy conservations. Compared to
the traditional chart-solution, the new method can obtain more accurate results and treat complex circuit
constructions. The mass flow rate distribution and metal temperature in the ultra supercritical boiler
water wall of Yuhuan Power Plant at boiler maximum continuous rating (BMCR), 50%BMCR and 35%
BMCR load were calculated through the solving of nonlinear equations including 185 circuits and 10
pressure grids. The agreement between the present results and the Plant data is good, the maximum
flow deviation is 9.7%, and the temperature difference is about 3-7 C.
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