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Effect of AC electric fields on Free Jet Flow in a Laminar

Gyeong Taek Kim*, Won June Lee’, Min Suk Cha™,
Min Kuk Kim™™*, Sang Min Lee™", Jin Han Yun"™,

Oh Boong Kwon™,

Jeong Park®, Suk Ho Chung™,

EEET

Sang In Keel

ABSTRACT

The experimental study on gasesous laminar free-jet flow was investigated by applying

high voltage alternating current (AC) to the nozzle.

The jet flows were affedcted

significatly by AC electric fields particularly at high voltages for applied frequencies less
than 80 Hz, while those were not responded to further increased frequencies. Under
certain AC conditions of applied voltgae and frequency, the laminar gaseous fuel stem
was broken down at an axial distance and subsequently separtaed into some parts. The
velocity fields in jet flows interactiong with applied electric fields were compared with
those without having electric field. Interaction of applying electric fields with laminar
free jet flow was discussed in detail, and the possible mechanism was also explained.
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Fig.1 Schematic of experimental setup.
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Fig.2 Flame photos Xgo(CsHg)=0.165 (a) Base
condition, (b) AC charging with V. = 7 kV(rms),
£=26Hz.
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Fig.3 Cold flow photosXro(CsHg)=0.165 (a) Base
condition, (b) AC charging with Vi = 7 kV(rms),
f=26Hz.

Fig5= 271@air) A AE FEolA F35
4= 26 Hz2 dASA A7F 39S A9, st
I ed ET SR weh f5o WikE e
Wglom thea o] gojor FREAT
g 59, A1 Vi = 5KV, £ = 26 HzE
dtEle B =EET &% U0 = 112 m/s
olglol = 5o Wty dojuA Frh
U 1 o] A} 9] EEE = 7FHA =

Breakdown flow7} #Z = 1 ol 718
A =W Aol e dFZ FHe= AS @
At



Al 513] KOSCO SYMPOSIUM %Z# (20159 % A48t 3])

81

AIR

Uy=1.5m/s
Vo= 7kV (rms)
f,=26Hz

r

Vou=10kV

Fig. 4 Cold flow photos with applying voltage

Vna = 7 kV (rms) at fa = 26 Hz (a) Vpd = 0

kV, (b) Vpd = 10 kV
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Fig. 5 Regions of different types of air free jet

laminar flows for £. = 26Hz at various applied
AC voltages.
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