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Effect of Upflow to Downflow Zone Area Ratio on Flow Field in a Fluidized-
Bed Reactor Under the Background of Green Automotive Manufacturing

Zhang Yi
Nanchong Vocational Technology College, Nanchong, Sichuan 637000

Abstract : This study focuses on the influence of the upflow—-to—downflow zone area ratio (Ad/Ar) on flow field
characteristics in a quadrilateral baffled membrane bio—fluidized bed reactor under the context of
green automotive manufacturing. Experiments employed particle image velocimetry (PIV) technology
to visualize the flow fields in the upper, middle, and lower regions of the reactor under varying aeration
intensities (0.4 - 1.4 m*h) and a fixed influent/effluent flow rate (7.965 L/h). The results indicate that
as the Ad/Ar ratio decreases, the liquid velocity in the upflow zone generally declines, while that in the
downflow zone initially increases and subsequently decreases. Under high aeration intensities (1.2 - 1.4
m?/h), the upflow zone exhibits the highest liquid velocity at Ad/Ar = 1/2, accompanied by diminished
bubble wall attachment effects and enhanced gas-liquid mixing uniformity. Additionally, at Ad/Ar =
1/2, the reactor generates more small-scale vortices, which facilitate carrier fluidization and improve
mass transfer efficiency. Comprehensive analysis confirms that Ad/Ar = 1/2 is the optimal structural
parameter for such reactors, effectively increasing circulation rates, reducing membrane fouling, and
strengthening system shock resistance.

Keywords : bio—fluidized bed; PIV; green automotive manufacturing; flow field
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