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Fig. 1  Fractal structure of Sierpinski carpet
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Fig. 2 Variations of import and export differential

pressure with inlet velocity
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Fig. 3 Contour plots for different influence factors
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SIMULATION OF HEAT AND MASS TRANSFER OF FRUCTOASE
DEHYDRATION BASED ON COMSOL

Zhou Feng', Liu Qiying', Wang Chenguang', Pan Yan’, Zhang Qi', Ma Longlong'
(1. Guangzhou Institute of Energy Conversion, China Academy of Science , Guangzhou 510640, China;
2. Department of Thermal Science and Energy Engineering , University of Science and Technology of China , Hefei 230026, China)

Abstract: The complex system of porous materials flow- coupled heat and mass transfer in the fructose dehydration
reaction porous catalyst layer was analyzed by fractal theory at the micro-scale in COMSOL. The simulation results show
that the coke region is behind the large catalyst particles and the temperature difference between inlet and outlet is about
0.056 “C/cm’. The synergistic effect of flow field, temperature field and concentration field in complex system was
investigated with a variety of inlet velocity, porosity and catalyst shape. The results show that the flow field has
synergistic effect with temperature field and concentration field, especially embodied in higher product concentration at
the outlet under the condition of low porosity and square catalyst. The temperature of the inlet and outlet increased firstly
and then decreased with the increase of the flow velocity, which was the result of the systen’s transition from diffusion to
the convection control.

Keywords: simulation; multicomponent materials; fructose; dehydration



