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Numerical Analysis on the Flow Instability of a 600 MW
Supercritical W Flame Boiler

SHEN Yanrong, YANG Dong, WANG Long, XIE Beibei

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A general numerical computational model suitable for the analysis of supercritical boiler
instability was established, and the numerical computational program based on Fortran was
developed. Then the flow instability of a 600 MW supercritical W flame boiler was simulated by
the time-domain method after the model and code were verified. The curve of pressure drop
versus flow rate was obtained and the parametric effects on the dynamic instability of the W flame
boiler were analyzed. The results showed that the model is reliable to simulate the supercritical
water instability; the curve of pressure drop versus flow rate is always an one-on-one relationship
at the flow rate range from 0. 09 to 0. 3 kg/s, which means the static flow instability does occur;
when the inlet pressure increases from 25 to 27 MPa or the inlet flow rate increases from 0. 091 to
0.1 kg/s, the amplitude of flow rate oscillation decreases, indicating that increasing inlet
pressure or inlet flow rate will improve the boiler’s stability; when the inlet pressure drop
coefficient decreases from 10 to 0.5 or the outlet pressure drop coefficient increases from 1 to 5,
the amplitude of flow rate oscillation increases, indicating that decreasing the inlet pressure drop
coefficient or increasing the outlet pressure drop coefficient will reduce the boiler’s stability.
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