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CFD Simulation of Air Distribution in Variable Cross-Section
Duct with Uniform Air Supply

XIAO Ting, LI Lin*, MEI Shuojun?, ZHAO Fuyun*2, WANG Hanging*

( 1. School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract : Conducted numerical ssimulation on the air flow distributions inside variable cross-section duct and the
outlet of the duct by the method of computational fluid dynamics. Investigated the pressure, vel ocity distribution, outlet
supply air volume and wind direction in different spatial section of duct. Analyzed the uniform features of variable cross-
section duct air supply aswell as the internal relations between uniform air supply and variable cross-section duct. With
Reynolds numbers Re asvariable, smulated theair distribution at the working conditions of Re =10 000, 50 000, 100 000 and
500 000. Thesimulated resultsindicatesthat in acertain range, as Reislarger, the satic pressure digtribution in duct ismore
uniform and the uniformity of the air supply is better; while Re isover 100 000, the uniformity variation of air supply isnot
obvious. It confirms that the balance function of variable cross-section duct to the duct static pressure digtribution ismain
reason for uniform air supply.

Keywords: variable cross-section duct ; uniform air supply; humerical modeling; computational fluid dynamics
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Fig. 4 Comparison of exit section flow nephograms
under 4 working conditions
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