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Fig.1 Schematic diagram of the experimental system
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Table 1  Physical parameters of materials
=5 R B R p/
Wik o,/(107°
T/C (10 3 Pa+s) (kg-m~%)
N-m™")
EKEFK 25 71.5 0. 907 998. 3
Tk LB 25 22.4 112 785. 4
i 25 59.4 901 1247.2
20% HKEW 25 70. 4 1.61 1056.7
40% HlkEwR 25 69.0 3.22 1086.9
60% Tk 25 66.9 8.61 1123. 4
80% HMKF® 25 63.7 44.9 1169.7
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Table 2 Operating parameters

[ {3 g Ug/(m-s~") Up/(m-s™1)
ik 0 0.44,0.97,1.46,1.99,2.75
iz 0,0.31,0.55,0.75,1. 05 0.97
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Fig.2  Droplets with 20% glycerol mass fraction impacting on

the stationary stainless steel surface (U, =0.97 m/s)
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Fig.4 Variation in spreading factors for different physical properties and operating conditions
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Fig.5 Variation of dimensionless spreading line speed for different physical properties and operating conditions
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with our experimental value
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Fig. 10 Variations in surface energy of droplets for different physical properties and operating conditions
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Fig. 11  Variations in kinetic energy of droplets for different physical properties and operating conditions
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Experimental study of droplets impacting on a solid surface

CHEN Feng' WANG DengFei’

CAI ZiQi'

GAO ZhengMing'

LIU XinWei®"

(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;

2. Daqing Chemical Research Center, Petrochemical Research Institute, China National Petroleum Corporation, Daqing 163714

3. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; An experimental study of droplets impacting on a solid surface had been carried out in order to investi-

gate the influence of the physical properties of the droplets and operating conditions on the impact process. The re-

sults show that as the viscosity of the droplet increases, the surface tension coefficient increases, or the impact ve-

locity decreases, the spreading diameter, spreading speed and spreading area of the droplet all decrease. The dissi-

pation of the energy of the droplet mainly occurs in the initial stage of the impact. As the viscosity of the droplet in-

creases, the surface tension coefficient decreases, or the impact velocity increases, the rate of viscous dissipation

increases. The correlations with the Reynolds number and the Weber number of the droplets obtained in this work

can be used to predict the maximum spreading diameter and the maximum spreading area of the droplet.

Key words: droplet; impact; spreading characteristics; viscous dissipation
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