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Study on Swirling Flow Characteristics of Single-Helix-
Blade Biomass Gas Swirl Burner
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Abstract: To study the effects of gas swirling flow on diffusion and mixing characteristics and its
mechanism of influence on combustion performance in biomass gas swirl burners, a
mathematical and physical model for the 3—dimensional gas flow and component transport was
established in a single-helix-blade biomass swirl burner based on experimental investigations.
Using Fluent 19. 0 as the computational platform, a systematic study was conducted on the effects
of the number of helical blade turns in the air duct, helical pitch, air channel cross-sectional area,
and variable-diameter pipe length, on the gas swirling flow at the burner outlet. The results were
compared with experimental findings. The results indicate that the numerical simulation results
are consistent with the experimental test results. The number of helical blade turns has a minimal
impact on the gas swirling flow, while the helical pitch has a decisive influence. When other
conditions remain unchanged, the angular velocity of the outlet airflow increases gradually with
the decrease in helical pitch; the angular velocity of the outlet airflow decreases gradually with
the increase in air channel cross-sectional area. As the variable-diameter pipe gets shorter, the
swirling intensity of the gas is stronger.

Key words: biomass gas; swirl burner; single-helix-blade; variable-diameter pipe
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