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Fig. 1. Physical model of a droplet hitting a high-temperat-

ure wall.
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Fig. 2. Comparison of radial distribution functions.
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Table 2. Comparison of physical property para-
meters.
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Fig. 3. Contact angle acquisition process: (a) Droplet spreading atomic snapshot; (b) droplet density contours; (c) contour fitting.
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Fig. 4. Effect of moderator on wetting angle: (a) Simulated in this paper; (b) comparative simulation
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Fig. 5. Atomic snapshots with different wall temperatures at different moments: (a) 85 K; (b) 150 K; (c¢) 200 K; (d) 250 K;
(e) 300 K.
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Fig. 6. Number of atoms evaporated by the droplet.

Rk, HETEEKL. M T4 Leidenfrost i T
0T B A IR A R, AR B R A R R R T
Aed i TR E B Z . I o i 25 kR 5 H
AR ARG O, PT LIRS H B X Leidenfrost 4 H
FEHEER, REAT RO R AR R i A2 17 B B ).

3.2  EiEBROALE

T I VR B0 AR Ak, AT DA SR T T VR
AR R P s S OL. WO L AR A 7 BT
7N, TERT 50 ps WILAS T80 V0 T LA — 3K,
LA LR 3= 27 B4 o ps ), WA TS RE T
TR L B2, AL TG e /), O R P T
50 ps N B A — 2 Yo 5 RE i O U %
WSS T, R ) ST v BE A2 AL AR SE R Bl S (]
AL BLH AR RS X1 200, 250 PL& 300 K
1Y TG, YRR ) B0 T, BIVRCR HRT R
150 K B i T i 7e BE 17 b 58 78 0%, PRIy o
O— AL T2812 T K. 85 K I [H ol £ J K e e BE
T PR S O RS . e I D 2 B T
)R, 7E 200 K B3 R 0.15 A /ps, 250 K A
9 0.34 A/ps, 300 K if A 0.41 A/ps. L0l LAFS
W1y, B IR ) T v, YRR IO R R T S 17 s A K
RV V7 B 3l T K.

-#- 85 K
250 @150 K
—A- 200 K
¥ 250 K
2001 4300 K

/A
-
=
=}

]

100

50 F

0 100 200 300 400 500 600
H$1a) /ps

K7 W B AR
Fig. 7. Change in the center of mass of a droplet.
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Fig. 8. Heat flux between the droplet and the wall at differ-

ent temperatures.
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Fig. 9. Density distribution of droplets at different wall temperatures before droplets detach from the wall.
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Table 3. Statistics of vapor layer thickness, droplet
thickness and average droplet density at different wall
temperatures.
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Fig. 10. Droplet temperature distribution at different wall temperatures before the droplet detached from the wall.
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Table 4.

ature difference between upper and lower temperat-

Average droplet temperature, the temper-

ures, and the temperature gradient at different wall

temperatures.
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MR /K FIiREE/ 2K (KA )
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Molecular dynamics simulation of nanodroplet
. . . k
impacting on high-temperature plate wall
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Abstract

The process of droplet impacting on a high-temperature wall is widely existent in daily life and industrial
applications. Most of scholars mainly have focused on experimental and macroscopic research on this
phenomenon. In this work, molecular dynamics simulation is conducted to investigate the evolution of droplet
and the influence of surface temperature on its evolution, in order to explore the heat transfer mechanism of
nanodroplet impacting on high-temperature surface. Droplet containing 10741 argon atoms impacts on the
copper plates at temperatures of 85, 150, 200, 250 and 300 K, respectively. The number of droplet evaporation
atoms is statistically obtained, the droplet barycenter displacement is analyzed, and the density distribution
and temperature distribution inside the droplet are acquired. It is shown that the droplet exhibits different
characteristics on the wall at different temperatures. The droplet finally stabilizes on the wall at 85 K as shown
in Fig. (a), but when the temperature of the wall rises to 150 K, the droplet evaporates slowly and finally
completely as shown in Fig. (b), and for the wall temperatures 200, 250 and 300 K, the Leidenfrost phenomenon
is found: the droplet is suspended above the wall as displayed in Figs. (c¢)—(e). Fig. (f) shows the number of
evaporated atoms at different wall temperatures. It also can be seen that the Leidenfrost phenomenon occurs at
wall temperatures 200, 250 and 300 K, because for the three conditions there are rise steps and then the
numbers of evaporated atoms almost keep constant. For the temperature conditions under which the

Leidenfrost phenomenon can occur, the higher the wall temperature, the faster the droplet evaporates, the
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earlier the detachment occurs from the wall, the greater the droplet detaching velocity, and the larger the final
suspending droplet volume. The analyses of the density distribution and temperature distribution of the droplet
at the moment when it detaches from the wall show that the evaporation process is faster and a thicker vapor
layer is generated due to the higher heat flux of the high-temperature wall, which will hinder the heat exchange,
so that the average temperature of the droplet is lower and the average density is smaller.

Keywords: molecular dynamics, droplets, Leidenfrost phenomenon
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