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A Study on the Behavior of Droplets Colliding with Parallel Wires
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Abstract

In this study, the behavior of the droplet colliding with parallel wires was analyzed by time-delay photography. The impact
behavior modes and the critical capture speed were analyzed by changing fluids, the droplet velocity, the wire diameter and
the distance between wires. Seven typical modes of impacting droplet on parallel wires were observed. The tendency of
mode change was generally similar when the wire diameter was changed, but the increase of the wire diameter caused the
increase of the droplet velocity at which the mode changed. The modes at the highest droplet velocity were the splitting

mode when the wires were closest, the passing and splitting mode in the middle, and the passing mode when the wires were
farthest apart. The critical capture speed increased as the wire diameter increased and the distance between wires decreased.
The ethanol droplet showed the lowest critical capture speed.
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Fig. 1 An impacting droplet on parallel wires for L'= 1
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Fig. 2 Schematic diagram of experimental apparatus



e

SRIELZEFE]| R A 267 A|335.(2021)/ 151

Table 1 Experimental conditions

D (mm) V (m/s) We d (mm) L (mm)
8~82 0.8 0, 0.35, 0.7, 1.05
Water 8~208 1.0 0, 0.25, 0.75, 1.0
3.0 0~1.588 1.2 0, 0.15, 0.3, 0.45, 0.6
Ethanol 10~ 133 1.0 0, 0.25, 0.75, 1.0
Glycerol 1.0 0, 0.25, 0.75, 1.0

Table 2 Physical properties of liquids

Liquid DensitSy Viscosigy Surface Tensionx10°
(kg/m’) | (N s/m) (N/m)
Water 1,000 1.00 72.09
Glycerol 1,151 9.97 66.30
Ethanol 824 1.05 23.38

A& 2712 Table 1] JERAAT. AA] E%] Q3
S AFE7) 5te] B, 83% oS 8N 59% Za

A 845 ARSIt A4 A2 dAstaL, ool
o] 27, A &£, ofojo] Ato] AT E WSAFTH
Table 2= AH&-3F A o] BGAE vehd ZAolth €=
= HIAE o]&3dt] ot AFS SHENL, e
LAEWE (Ostwald) EAE AHE-3le] Exbe] A3
A=E ST THAELS 2A|Tel vigd AH
o] olm|A 2 HE Z2 13 (Image )& AHE-3te] Al4ts)
Act.
3. 4 & &

= Jejo] A AFo] vebd
& 4 33, Fig. 32 o|§ HoAFE ARlo|t). ¥
eo]ofol] FETE HH2 gto]o] Ate]e} glojo] wiz
o= BE7F Ha, FE o5 AFe wep §37
(H, Hanging), * (M, Merging), #2|(S, Splitting), 2]
2 W3H(S+M, Splitting & Merging), 52HP, Passing), 5
I 2 B (P+S, Passing & Splitting), 53 L =HE
(P+M, Passing & Merging) REZ /78 & St} o]
2o A AF REE HHo] g gojofe} FE3IH

A, e ze] A Siol] og wA, A3} sfolo] 71
¥, wlgeo) ojs) 24

=(HyE »éﬁg sfolojsh EEaRA Ze o
J2o] W} ul@o] Hls) 24 o}, o
ohAA) 2 sheEl Aol s £
sfolo] 17, sfelo] Ale] Az} B glo] A H=
A ke Pl s, shelo] sl 12t

2% 23 muo Holh 97 RAEEE o u
SHAIT W REME B9 shololst BEHA o
clo] Alelsh vhyso.z el ool B FAAL,

E2 HYo oaA gojojdl] FAER] X 3
N o Z Holx]= Atejo|tt FHAH o] e oehe
oA sgtolo] Ate] A=z} 747kE AL < 0.5)0) 2
R o]l vehdt)

olF o 7S A4 Srox LS REES 9
Aol F7E ARl sholo] Ato] Aol oA RE
Wyt gekxich gholo] Ato] At Tk A
0<L'<025)0E Ba R=7} Yehta, $folo] Alo]
Ag7F FE3 F AL 20500 T3 =7} YE
fia=

e REEQ)E olo] Aol At 2k Aol 2

she vy 1 7%1 o} & o] E‘rOM Aol S FHeHA

BoE Helole. of d ¥
SEoXe F Fom Eyd
oA O F 11401;(]}_—_ l-“;: ‘;—l

= .

L R

%aJr EE=P)= 9olof *POI A7t & 735-ell, gtel
of npgZ oz Hajy AL HAHo] Fo} efo]oj
F2E 3, ofolo] AlolE Fabet AHT T HHog
Holz| e Rroltth AT, AF Hwrt Frks =W,
ofojojof] R-2tE HA L HoAA He T3 F 2
R (P+S)7F veRdth. BEg B4 efolo] Aol A



152 /JOURNAL OF ILASS-KOREA VOL. 26 NO. 3 (2021)
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(2) Passing & Merging mode( V= 1.17 m/s, L™= 0.5, d= 1.2 mm, Water)
Fig. 3 Typical modes of an impacting droplet on parallel wires
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Fig. 4 Mode maps with L and droplet velocities at differ-

ent wire diameters for water droplets; (a) = 0.8 mm,
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Fig. 5 Mode maps with L” and droplet velocities at dif-
ferent fluids for d= 1.0 mm; (a) Glycerol, (b) Eth-
anol
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Table 3 Summary of mode maps at low and high values
of droplet velocity, wire distance, wire diameter
and different fluids
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