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The studies of 3-D electrical and flow fields development of EHD channel flow with
Multi-needle electrodes
GRS LIRS AR A ch A
Jin-Sheng Leu ¥, Jiin-Yuh Jang °, Yi-Hsuan WuP
P B POEE I B AR
bz xR AR
Department of Aircraft Engineering, Air Force Institute of Technology

b Department of Mechanical Engineering, National Cheng-Kung University

e
A BB AT E LN R TR T REB T DHSFMEORYELRLI R
Fovadg s Maxwell & 3-7 #2355 o Bicld g % B3R L 7|3t gk mﬁi?}%)i EAEUPICE S
e¥tinsr 2 REAFHFFORE LB AREREIRET S e A B R e DT BRI @
REERRS BRERFRLFOFRR 0 BLREEHT By gl 5
%%F‘—T‘I’ ?/&f’"if@;“ﬁ‘)ﬁ e ) T glg pins }f‘#ﬁé}ﬁirﬁm%f" g i o ;l‘f—ﬂ =™ — ?’J’/fgﬁ”ﬁ’:
4= KB gl ,[E/‘t/r"ﬁ‘/rl LB o 1R e K jfgé T 3}%!’5 T H R 4 & m ﬂifﬁ J‘m mi
);}Eé‘l; 4 o

M4tT Dbt SR TR T

Abstract

The work numerically investigated the flow and electric fields characteristics of an
EHD-induced forced convection channel flow with a needle-arrayed electrode system.
Three-dimensional turbulent model and Maxwell equation were used to analyze the flow field.
The results emphatically studied the electrical and flow fields around the needle electrode and
their developments along the streamwise direction. It showed that the Coulomb force induced
significant disturbances to the flow and formed a pair of vortex in the streamwise direction. The
vortex was growing and enlarging along the stream, thus promoted the flow mixture and
increased the water evaporating performance.
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