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Abstract

Electrostatic atomization phenomenon for single droplet was shot based on high-speed video camera
with tens of thousands of frames per second. The deformation of the charged and non-charged droplets, as
well as their movements were compared and analyzed. The atomization mode at different voltages and the
Taylor-cone length and cone angle changes under cone-jet mode were obtained. The results showed that
droplet size decreased when the voltage increased, whereas its velocity increased with the voltage
increasing. Biodiesel has bigger deformation rate than water under the same capillary, and the small
droplet of biodiesel has larger deformation degree than big one. As the voltage increased, droplet went
through dripping mode, the transition phase, cone-jet mode and multi-jet mode. In cone-jet mode, the
cone length of Taylor-cone became direct ratio to the voltage, whereas the cone angle inversed to it.
Conductivity had impact on the droplet movement, droplets with smaller conductivity moved along with
the capillary axis, while droplets with bigger conductivity had both axial movement and radial movement.
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Tab.1 Physical parameters of biodiesel and water
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Fig.1 Diagram of the experimental devices
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Fig.2 Droplet deformation rate with time under the

9-type capillary for water and biodiesel
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Fig.3 Droplet deformation rate with time under two

types of capillary for biodiesel
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Fig.4  Droplet shape of biodiesel change with voltage
in 9-type capillary
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Fig.5 Droplet shape of biodiesel change with voltage

in 5-type capillary
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Fig.6 Cone angle and cone length of

Taylor-cone change with the voltage

WA LR
y— AR 3R, mS/m

HiZE 1 Al LUA Y, A 9 580 1 HL = R BUK /MR
Z @ TSR . ta(4) n] o, FA R ot 7
[F) 22 LU 5 R R K RAR 22, I i e 2 Jm B A
e T H B 22 M) ) H 3 A 328 Sl 1) /)N i R st 7
R 1, PRI i3 7 R 37 v A2 Bl AR E R A L F B
HEgwor AR A i MK b T i S R 8w, 1
ML s AT AR A 5 ity vl ol B R AR AT A
TRCIRG B L B RN B A 4 O ek, T A] A
Jhy R R R AR AR T IR 2T YR 2 AT Y ey E A OO
2308 YT 132 2l 77 HE R

K7 250 7 9 5B T LA T B80T b
IpE o R O B, RO AT BORE A B
HAOEMT Al T, H TR PR Yz 3h 3% R T
R 5 1 2 T KRG A W Bk 3l B AR T2
A5 G 1) T 32 Bl A s R /0 T T R AU R AR B
VAN 7= (R R N T S N A 5 N L R | B
JERR, DA it 32 3l 2 R ORI 1) a8l B
Tt 7 &V B RS, R VRCR AN TR R B T
[Fi) Al B,y 10 AH ELHE S, 980 =2 18] B9 BE B AR, 5 A
KT TRFUR ATy, P g TR WO 25 1) Fazs 3.
HUHZEME KRR —E R R N T E
71, TR S 23 1a) R s 2l , KR e B B 5w
TIPER T M 10 iz g, NI, 16— i 8] AR
TR R T TR UK A L . MR N 9 kV I oh
PR TT R S 5 B L 15 L R ) Y
SEEAVE AR, Wi iz gl d B W R T B T v A
JE2 T KV I

YR BMERS RS SBME 52 R
ZAS [) Hi R YR 432 Bl BE N 8 2R o MO ~
7.5 KV, R 412 3l 3 BE 46 28 K T TR UKL i i
JE e PEOIRS | VR AP AR B T AL UKL Y
T ¥ , W DI R R %, LR S OB Y
12 B KT o Y AR

) Sl AR A R T AR A A L g R a2 Bl HLURE

&

M) /ms
E7 95 BaE AW ST
A [ R f R ) 3ek JBE
Fig.7 Droplet instantaneous velocity of biodiesel at

different voltages in 9-type capillary
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Fig.8 Instantaneous velocity of droplet for biodiesel

at different voltages in 5-type capillary
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Fig.9 Instantaneous velocity of droplet for water at

different voltages in 9-type capillary
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