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Fig.2 Relations between axial distribution of film temperature and feeding rate
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Fig.4 Relations between the film temperature distribution along film thickness and rotor speed
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Fig.5 Relations between the film temperature distribution along film thickness and feeding rate
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Table 1 The transfer boundary layer thickness under different conditions for water
Feeding rate (L/h) 80 60 60 60 40
Rotor speed (r/min) 200 200 300 450 200
Temperature boundary layer thickness, &; (mm) 0.336 0.216 0.192 0.156 0.162
Ratio of temperature boundary layer thickness to film thickness, 8i/6 0.596 0.514 0.457 0.371 0.565
Ratio of flow boundary layer thickness to film thickness, &¢/8 0.836 0.771 0.743 0.700 0.946
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Fig.7 The mean velocity in fillet section and the heat transfer coefficient for water
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Numerical Simulation on the Temperature Field and Film Heat Transfer
Coefficient of Thin Film Evaporator

HE Xiao-hua?,

LI Jia,

LU Xiao-hua?

(1. College of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China;

2. College of Chemical Engineering, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: The heat transfer calculation model of water and viscous fluid in a thin film evaporator was developed using CFD software
CFX4.4. The mean temperature distributions along axial and film thickness directions were obtained, and the film heat transfer
coefficient « under different conditions was calculated. The results show that feeding rate and rotor speed have great influence on the
film temperature distribution and the film heat transfer coefficient. There is one common optimum feeding rate under different operation
conditions for different fluids. At this feeding rate, the mean velocity in fillet section reaches the maximum value and so does the film
heat transfer coefficient «. For water, both the ratio of flow boundary layer thickness to film thickness and that of temperature boundary
layer thickness to film thickness reach the minimum value under high rotor speed or the optimum feeding rate. There exists an inherent
relation between the flow boundary layer and temperature boundary layer, and the film temperature distribution and heat transfer
coefficient are affected seriously by the thickness of transfer boundary layers. For viscous fluid, no obvious temperature boundary layer

forms under the parameter range considered in this work.

Key words: thin film evaporator; temperature field; heat transfer coefficient; transfer boundary layer



