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Investigation on Effect of Swirling Flow in the Pulverized Biomass Burner for

Industrial Boiler by Using Numerical Simulation
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Abstract

This research aims at the investigation on effect of swirling flow with 3D numerical
simulations of 500 kW thermal throughput biomass combustor by changing the angle of blade in the
radial-type swirl generator with 60, 80 and 100 degrees. The model was then modified at inlet for
simplicity and reduction of computer resource while maintaining predictive quality at acceptable level.
The simulation results showed that only 100 degree angle that gives the result converges to answer in
accordance with the experimental by Chinnapat Turakarn et al where it had been reported that when
the angle is 60 and 80 degrees swirling flow is less and unable to stabilize the flame. When calculating
the swirl number, it was found that for 60, 80 and the 100 degree angles, the swirl number were at
0.15, 0.48 and 0.94, respectively. The installation of the second swirler at 100 degree resulted in an
increase in swirl number for 51.06%. Consequently, higher temperature was evident and the reaction
was completed inside a furnace.

Keywords: Swirling flow; Biomass; Combustion simulation
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