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Abstract: The phenomenon of droplets hitting the vibrating wall widely exists in industrial
production and nature, and the vibration phase of the wall affects the velocity and acceleration
state of the wall, which in turn affects the dynamic characteristics of the impact droplets.
Therefore, it is of great significance to determine the influence of different vibration phases on the
dynamic behavior of droplets hitting the vibrating wall. The process of droplets hitting the
vibrating wall of different collision initial phases was observed through high-speed camera
experiments, and the influence of the initial phase of collision on the spreading and oscillation
characteristics of the droplets after hitting the vibrating wall under different vibrational
conditions was analyzed. The results show that the initial phase of the collision determines the
relative position and motion trend of the wall, and the spreading time of the droplets increases
first and then decreases with the increase of the initial phase of the collision. The maximum

spreading factor decreases first and then increases with the increase of the initial phase of the
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collision. According to the force analysis and study of the oscillation characteristic curve of the

droplet oscillation process, it is found that the value of the maximum central height of the initial

phase of the 90° collision is the largest, and the initial phase of the droplet collision has little

influence on the stability time of the droplet. When the amplitude of the wall vibration increases,

the change of the droplet spreading characteristics and oscillation characteristics with the initial

collision phase is basically unchanged. The trend of droplet spreading characteristics and

oscillation characteristics with the initial collision phase is mainly frequency-related.

Keywords: droplet collision; droplet dynamics; vibrating wall; experimental research
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Fig. 1 Schematic diagram of experimental setup

S K 55 (p) 9 998 kg/m* B J1 B ()
41.01 x 10° Pass. R 5K /1 (6) 79 0.0738 N/m ]
ZENR K AR R4 A R o VRO R A A IR B A AR, T
U SR HE B A O AR, A VLR TE O 3 B Sk A R SR R
Ao MR R, R SRR S IR IR 4R TR

SR IR %R 5 5 IR BE T E 3, DAL
AR A RANE S HE S RKAERSE, i
oo R G . RN G K HAE T R e e LR
. AT 42 ) BE T % 08 0.1~ 0.3 mm) A4 % (25~
100 Hz) o i 5% AL LA 10000 i /s F i 2 ic 55 52
KA, AP R N 1280 8 & x 960 15 % . {3
KU 7 5 22 Ja A B ERA 53 # s DLER IR B S 4.

1.1 HIERENS b2

P 2 J& 7R T I FE Ak AT R R 5 R AR R
A, Horb, Dy B D, 53 3 0 i KSF B AR R IR B A
18, Hy 9B B IR) ¢ A8 4k 1 oo o JBE o Y030 A 45 1 11
VI ER Dyl HAR (DI HEBH, AL SN

2.6 mm.
D, = /(D? - D,) QD)

2mm D

° Dh AH‘

B2 #iERERE
Fig. 2 Schematic diagram of a collision droplet
VIR L it ) BE T ISP 5 B S LN )R S T v,
HAEHAN 19 m/s. RAFTMAE(We . Hi#i(Re) 5
BN R B COR) X REROR S BEAT T RN RAE. E X

BRI T, h N BN O E, K D, N
BN T ¢ A2 40 5 R BLAT o Proax T Pax 73 1 K78 B
KA 7 5 e K i

= D,/Dy (2)

h=H,/D, (3)
We = pvyDo /o (4D
Re = puoDo/ 1 (5)
thn/\/paT)O (6

TEAR S, A R B 8] 48 V00 A J8 41 s B TR fS, 3L
il Jig AR O B A Kl R DR BT S L B I 15 AR
I) 45 VR E N\ Fe e B B R AT SRR G I, F A
e FEE B U B s K AE B 1)

% Bl BE T FR 5 B A2 B EH BE T AR AL o 0°~ 360°)
FRAE o 0 R T R B B T s = B ] 3Ca) T .
SE SCR T iz ful B THD ARF P BE TR AH A 9 E $8E 4T 46 AR AL
(g, HoR BB WK 3(b) FioR . WEEHIRSR N
o UGN Ao BE T AR 8 4R 30 10 5 v R0 00 3
arg J7 2535 A -

ve = 2nf Acos (2nft + ¢,) (7
ag = —(2nf)? Asin (2nft + ¢,) (8)
l Yo
Vst [
Vibration

(a) VR 450 BE T

BETIL

0 9.0 18.0 27.0 36.0
REAI A )
(b) WIS 558 T X

B 3 RigAiEREE SHEYRRLTRE
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Fig. 4 The dynamic behavior of droplets hitting a stationary and vibrating wall



60 I T NI B

http://www.syltlx.com

B JA Ik 9IR 35 B B R RS € B B YRR 5 IR 2l B T
MEA e, B e Pl el R, 18 B oKl RIS R T
el T SR I e A I BT B B 7273 P B AR
FE21 22 ms LRSI bR A5 R A I IR 5 B B
THaG, 2 Bt R B R G AT N, H AL B GE BE R
i Ji 1 (2 25 ms) 5 BE IR 2 11 (20 ms) 17 7 & 2%
ZE 5t . WA RE AR S RS R S 1R TR 5 88, W
B HEN IR G B B BB B R R I W
T IR 37 ) 190 55 B T IR 20 P AR ] 40 P 4Ch) 7 Sk
0034 2 3 M P P A o 10 55 8] B T2 25 P, HLAR 5 1
FERBFF SR L 5. B E 5k
i N R oK B TR E N, RGN E B
B, AR B, K W0 v o0 08 B R OK R I 2 8
SO R E I M), X L1 8% K v P B PR 9 VR K R
D

6 4 1 AN [ il 43 47 4k A S VL AR E B B

Lol o MHLE 08
OT o fRzhmEm 616

— WL BETH
~ R

0.8} 006
0 4 8 12 16 20 24
ool .
<= <

04F
05 FasE

JE IR 5 b B BB
0

100 150 200 250 300 350
t/ms

0 50

B 5 RigaiEREmMGRLIEERNPOEETHHE
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