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Numerical Analysis on the Flow Instability of Parallel Channels in
Water-Cooling Wall of Supercritical CFB Boiler
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Abstract: Aiming at the flow instability problem occurring in the water-cooling wall of a
supercritical circulating fluidized bed (CFB) boiler with annular furnace, a general calculation
model based on the time-domain method was established for the analysis of flow instability in
parallel channels. By employing first-order upwind scheme, the governing equations of mass,
momentum and energy were discretized and solved, then the numerical computational program
Dynsys was developed in Fortran language. The typical parallel channels were simulated by
Dynsys, and the results showed that under the condition of invariable inlet pressure, temperature
and total mass flow rate, applying 1. 2 times heat load disturbance on the parallel channels, there
occurred an out-of-phase fluctuation of inlet flow rate in two channels and there was a phase
difference of 180° along the axial direction between the flow pulsations of inlet and outlet in each

channel. The amplitude of flow pulsation decreased with time and eventually returned to the
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steady state, suggesting that the flow in the parallel channels of supercritical CFB boiler with

annular furnace was stable. Compared with the flow instability in single channel, it was

confirmed that the parallel-arranged channels in water-cooling wall could improve the stability in a

boiler with annular furnace.

Keywords: supercritical circulating fluidized bed boiler; parallel channels; flow instability;

numerical analysis
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