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Fig. 2 Model morphology verification comparison

2.5 WELKXMERIE

HBE XN 3 mm X6 mm, T8RS
B PR . W ELAR N 0. 6 mm, IR B R
0.12 mm, WIHMFE T HEE N 2 m/s B9 T 000 /% 1
A7 TR UE AR B A% H5 53 513 43 R 9 U7 .18 T7
36 JT A1 54 J3  %F FEAS [R] A% K0T K AE BLAR 5 W
HARZ SRR ECR 36 J7 I, 15 25 5 AR B
Sy 54 JT B 22 BE AL/ AN 3 Fi i o Ak 5 I A %
FETE SO R B0UR SEBUE R R 36 T3 A% 5K

3 HEESSSHN

Ry Bt NS B N AN [) A B R RS i 4
W5 I Bl B A B sE L T DL B A,
B AR 0.6 mm, WIIREE BN 2 m/s I BOR
i T o VR B L ) T B 20 R 5 R A YD R S R
JEE UL BE A 300 K, JIC BB BE TH IR FE R 350 K, A% [ ER
55 55 W A A A

1
1 3
-
<1 _giin
i
e Lpit
2 g [
& i i :
i sl
4t i i = |8
i s d6H
i v 54
Ibw
o0 02 04 06 08 10
Hif el ims
B3 P 5E

Fig. 3 Grid validation
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Fig. 5 Evolution of flow morphology after two droplets with
different intervals impacting on a liquid film (h=0. 12 mm)
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Fig. 6 Jet height under different liquid film thicknesses
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double droplets
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Fig. 8 Jet height under different gravity accelerations
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Fig. 9 Wall heat flux under different liquid film thicknesses
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Numerical simulation of flow and heat transfer process of double

droplets simultaneously impacting on flat liquid film

WU Han-xu', ZHU Fa-xing', ZHAO Ke®’., JIANG Yan-long™',
DONG Yue', HUANG Bo-yang', LUO Jia-qi'
(1. School of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics,Nanjing 210000, Chinaj;

2. School of Biological and Food Engineering, Chuzhou University,Chuzhou 239000, China)

Abstract: The study of droplet impact on a liquid film is conducive to foster the performance of airborne
spray cooling and boost the application and development of the aviation industry, based on its
considerable influence on heat transfer and morphological changes of liquid film. On the premise of
different thicknesses of a liquid film,horizontal distances of double droplets and gravity accelerations, the
research focuses on the evolution process and characteristics of liquid film morphology, explores the
development law of the central jet after the double droplets impact on the liquid film, and analyzes the
heat transfer characteristics of the liquid film and the high-temperature wall, with a rollout of simulating
the simultaneous impact of double droplets on the liquid film using CLSVOF method. The results show
that the thicker the liquid film is,the more slowly the central jet rises, the later the jet breaks,and the
liquid film retraction has a significant impact on wall heat transfer. The larger the horizontal distance
between the two droplets is,the more slowly the central jet rise,increasing the distance does not change
the trend of changes in wall heat flux. And the greater the gravity acceleration is, the more slowly the
central jet rises,the earlier the jet breaks,and the effect of gravitational acceleration on wall heat transfer

is relatively small.

Key words: double droplets; CLSVOF;liquid film;central jet;heat transfer



