3t Al eks]l =5 B, #A135W A3Z, pp. 321~330, 2011 321

(St==32> DOI:10.3795/KSME-B.2011.35.3.321 ISSN 1226-4881

ZodaE g EBAA g Avte] g3 wx= AFA7]AL]
A7} wHo] B AW A7

+ =
ol gl M O HMSY . 2A 2]
* gkl 7] Al g sk, #* KAUST CCRC, *** =7 A A4l 219k o U 4] 7] A 2 -

Effect of Applied DC Electric Fields in Flame Spread over
Polyethylene-Coated Electrical Wire

Young Kyu Jin’, Min Kuk Kim"”, Jeong Park™, Suk Ho Chung”, Jin Han Yun™
and Sang In Keel™

* Dept. of Mechanical Engineering, Pukyong Nat’l Univ.,
** Clean Combustion Research Center, King Abdullah University of Science and Technology.,
*** Environmental & Energy Systems Research Division, Korea Institute of Machinery and Materials

2

(Received November 30, 2010 ; Revised December 22, 2010 ; Accepted December 22, 2010)

Key Words: DC Electric Field(%] 771 7]7), Polyethylene-Coated Electrical Wire(Z 2ol 2 ®l I &HH 2 ),
Flame Spread Rate(3}$3 A 3}£), Fuel-Vapor Jet(1 & S27] A EA}

[‘R

& @ @7 G ARSe) ARAgol AL gl A AYH Aol B9
001]/K1 +7kV HJH/] O:LJ+ o]::L/] 7<47]7<1—o 0171_3]_04 /\1-541:401 D} B iz %3]] oL ﬁﬁ@r%ﬂ
ol FEFE MA= wFA7NE gﬂmﬂ w3t Ag-A e} wlaste] v D‘r% b shed Bk Wt
ARJNE dotral, shd Hap £r20] TMEEA vieiM e =ofstaat ok AFHr)e] A7hF Al st
Holl mA= FFE AA FARE o] 2F &J%Oﬂ e gk G 2T, oA 2= ¥ A
UEs 48 WA 24 anz A9 9 5 ok

Abstract: We experimentally investigated the effect of applied DC electric fields on the flame spread over
polyethylene-coated electrical wire. The flame-spread rates over electrical wire with negative and positive DC electric
fields from 0 to +7 kV were measured and analyzed. We compared the results for DC electric fields with previous
results for AC electric fields. We explored whether or not various flame shapes could be obtained with DC electric
fields and the main reason for the flame-spread acceleration, particularly at the end of the electrical wire, for AC
electric fields. We found that DC electric fields do not significantly affect the flame-spread rates. However, the flame
shape is mildly altered by the ionic wind effect even for DC electric fields. The flame-spread rate is relevant to the
flame shape and the slanted direction in spite of the mild impact. A possible explanation for the flame spread is
given by a thermal-balance mechanism and fuel-vapor jet.
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Fig. 1 Electric field intensity of wire according to
applied electric field at r = 10 mm
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Table 1 Specifications of each wire
Core material Nickel-chrome
Thermal conductivity of
wire core [J/(s*m*K)] 12.57
Core diameter D; [mm] 0.5
Outer diameter D, [mm] 0.8
Insulation thickness [mm] 0.15
Insulation material Polyethylene
Wire length [mm] 420
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Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Position of flame front with lapse time for
the fixed voltages(Vpc)
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Fig. 6 Binary images of wire flame for fixed
voltages(Vpc)
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Fig. 7 Instantaneous images of wire flame for fixed
voltages(Vpc)
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Fig. 12 Schematic of spreading flame for fixed (a)
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