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Numerical Simulation of Air Natural Convection Heat Transfer Driven by Flue Gas in Vertical Channel
Ren Jiayou Wang Ziyun Gao Yuan FuZhao Qi Runsheng Wu Yuling
(College of Architecture and Environment, Sichuan University, Chengdu, 610065)

[ Abstract]  Numerical simulation and dimensionless analysis are used for study flow and heat transfer of natural convection
heat transfer which driven by flue gas in an equipment. The study results indicate that: (1) heat transfer boundary layer of flue gas
channel decrease with Rayleigh number of air channel, heat transfer boundary layer of air channel left side increase with Ra; (2)
heat transfer rate increase with average temperature of flue gas channel inlet, and increase with average flow rate of flue gas
channel inlet remarkably; (3) when the dimensionless average flow rate of flue gas channel inlet is 0.93, as temperature of flue gas
inlet is increased, backflow region of flue gas is appear, then width of back flow region become bigger gradually, which has
increasing resistance effects on heat transfer. As results, increasing average flow rate of flue gas inlet can reduce width of back flow
region, and reinforce natural convection heat transfer effects.
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Fig.1 Top view of heat transfer channel
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Table 1 Geometric dimensioning of heat transfer channel
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Fig.3 Grid of heat transfer channel simplify model
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