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Numerical Model of Condensate Water Droplet Motion on Fin
Surface under Dehumidifying Conditions

Xiong Wei' Zhuang Dawei' Hu Haitao' Ding Guoliang' Xi Guannan®

(1. Institute of Refrigeration & Cryogenics Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China;
2. School of Mechanical Engineering, Nantong University, Nantong, 226019, China)

Abstract In order to understand the heat transfer and pressure drop mechanisms of fin and tube heat exchanger under dehumidifying con-
ditions, a model of condensate water droplets moving on fin surface should be established firstly. Based on the force analysis of the con-
densate water droplet on fin surface, a critical condition of the water droplet motion is obtained. With the surface tension is taken into ac-
count, which is defined by the contact angle and VOF method, a numerical model of condensate water droplet moving on fin surface is de-
veloped. Then an experiment is carried out to verify the numerical model. The average deviation between simulation results and experi-

mental data for the contact angle is 2. 11% and the maximum deviation is 2. 51% , and the average deviation for water droplet velocity is

6.5% and the maximum deviation is 10% , which show the accuracy of the model.
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Fig. 1 Physical model of water droplet moving on fin surface
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Fig. 2 Force analysis of water droplet on vertical fin surface
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Fig. 3 Calculation region

2 BN EE R R ELSCIR B

2.1 KR ER TIEFE

IR S Bk ) B A 7 K i s 3 A E
b i) de /N ik A AN KGR 3 2l b 9 BE DRIk,
T 4 FroRmsiRm e .

BT

B4 BkiFEsh kK kE R

Fig. 4 Experimental apparatus of single water droplet
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Fig. 5 Minimum contact angle of different water droplet
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Fig. 6 Comparison of minimum contact angle between

experimental results and simulation results
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Fig. 8 Comparison of velocity between experimental

results and simulation results at different time
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