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Numerical Simulation of the Flow Characteristics of a Flue Gas Damper

FAN Hua, WU Dongyin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To optimize the working opening degree range of flue gas damper to improve boiler’s
thermal efficiency and the ability to adapt to peak load regulation, the flow fields of a flue gas
damper with opening degrees of 10°,20°,30°,40°,50°,60°,70°,80° and 90° are simulated under the
condition that the flue gas velocity is 18 m/s. The flow characteristics of the flue gas damper is
evaluated according to the flow resistance coefficients, flow coefficients, and the distributions of
velocity and pressure of different opening degrees of the flue gas damper. The results show that
the uniformity of velocity field and pressure field of downstream flue gas gradually becomes better
with the increase of damper opening degree. Along with the increase of damper opening degree,
the flow resistance coefficient first decreases rapidly and then decreases slowly and the flow
coefficient first increases slowly and then increases rapidly. The resistance of the damper is less
than 100 Pa and the flow resistance coefficient of the damper is less than 1. 08 when the damper is
fully opened. If the total pressure of induced draft fan in the waste heat utilization device is 1 000
Pa, the variation characteristics of flue gas flow is well with the damper opening degree when the
damper opens in the range of 17°— 80°. Considering the flow resistance coefficient characteristics
of the damper, it is suggested that its opening degree range in common operation is from 40° to
80°.
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