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A Study of the Behavior of Droplet Impacting on a Horizontal Wire
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Abstract

In this study, the behavior of water droplet impacting on a thin horizontal wire was visualized by time-delay photography.
The impact behavior modes, critical capture speed and trapped mass were analyzed by changing the droplet size, velocity,
wire diameter and eccentricity ratio. As the Weber number increased, the hanging, merging, and splitting modes appeared
sequentially for the case of central impact, and the hanging and non-splitting modes appeared for the case of off-center
impact. The boundary We number of each mode was affected by the diameter ratio. The critical capture speed was affected
much by the degree of eccentricity. For all diameter ratios, it was higher for the case of central impact than for off-center
impact. The trapped mass was larger for the case of central impact than for off-center impact and it increased with the
smaller We number and the larger diameter ratio.
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Fig. 1 An impacting droplet on a wire
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Fig. 2 Schematic diagram of experimental apparatus
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Table 1 Experimental conditions

D M d & 14 e B
D We e
(mm) | (mg) | (mm) (m/s) (mm)
A. Mode Map Experiments
0.8 | 0.38
1.0 | 048 - - -
2.1 | 45 0.44~1 29 0 0~1
12 | 057 1.96 | 57.7 | 0.65
1.5 | 0.71
B. Trapped Mass Experiments
1.2 | 0.35
1.5 | 0.44 - - -
34 192 0.44 4.7 0 0~1
2.0 | 0.59 1.72 | 70.1 | 1.1
23 | 0.74
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(a) Hanging mode (V=0.44 m/s, D=2.1 mm, d=0.8 mm, ¢=0 mm)
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(b) Merging mode (V=1.17 m/s, D=2.1 mm, d=0.8 mm, e=0 mm)
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(d) Non-Splitting mode (V=198 m/s, D=2.1 mm, d=0.8 mm, ¢=0.65 mm)

Fig. 3 Front views of an impacting droplet with a wire at different impacting modes; (a) Hanging mode, (b) Merging mode,
(c) Splitting mode, (d) Non-Splitting mode
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Fig. 4 Side views of an impacting droplet with a wire at different impacting modes; (a) Hanging mode, (b) Merging mode,

Figure 62 2]73H] e} HAIH] Wl w2 YA
=9 HalE el T dA R E A
= AE B3 nEdi W rea Hilo] 9
$E 72 mroM vie REZ HAEE AANA
o] dF ol A FREET HOoH =



108 /JOURNAL OF ILASS-KOREA VOL. 25 NO. 3 (2020)

80
O  Hanging
i A Merging
O Spliting
60— o o a a
o
L o o o
‘M
2 401 A A N =
A A A A
. A A A R
A A A A
20— A A A A
A A A A
A A e
B A A N °
ST 6 o] o
0 o | o | [ R
03 04 05 06 07 0.8
D*
16 (a)
O Hanging
r A Merging
O Spliting
a
12— © ¢ ¢ Non-Spliting
L A
- A o o /// °
4 A I o o
0 | | | |
03 04 05 06 0.7 0.8
D*
16 (b)
O Hanging
[ ¢ Non-Spliting
12 o o o o
I ¢ o 0 o
]
8k
= 4 o o S
L o . . P
4~ ¢ & '9 _______________ o
§ 3 .8 :
____________________ ¢} 0
L ° 5 o o
Q | | | |
03 04 05 06 07 0.8
D*
(©)

Fig. 5 Mode maps with D" and We at different eccentric-
ity ratios; (@) ¢ =0, (b) ¢ =0.5, (c) e’ =1.0

o] gfojofel]l F-2ts]A] apal A Holxlthal &
ATt

A 72 EE Aol taiM Aol gle
457 A= ZAEo 2v) ol ¥ =ateH, Aavzh
7P 2 BFEe=10), A FHEETE 7P W

25
O e=0
0 e=05 =
2 A =1
15+
= o
IS o
= o
~ 1
o
A
05+ [¢] 2
b A
0 ! I 1 !
0.3 0.4 0.5 , 06 0.7 08
D
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