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ABSTRACT

The flame length in coaxial diffusion flame configurations was investigated when the kerosene fuel flow rate, temperature
of the oxidizer stream, and inert gas concentrations in the oxidizer stream were varied. The diffusion flame was
photographed using a Schlieren camera under each of the experimental conditions and the obtained images were then
digitized to measure the flame length. The measured flame lengths were proportional to the kerosene fuel flow rate and
increased with increasing temperature of the oxidizer stream. In addition, increases in the inert gas concentration in the
oxidizer stream resulted in stretching of the flame. In particular, the flame was further elongated in the oxidizer steam
diluted with helium gas. Inert substitutions in the oxidizer stream that can adjust the viscous drag are believed to be one
of the important mechanisms that affect the length of the coaxial diffusion flames.

Keywords : Coaxial diffusion flame, Flame length, Viscosity, Froude number

1.4 2 o ST, E8A) Ade] A9 Fol7 Ak 87 me

Zusle 94 AR 7h280] AR g2 o2 s

Zpe A Ane] 5, ABe] ZASEEE), A AYHE U], SALE, 7hE suhE A4, Bl o
2 ERoR B AT o) BAL 53 shdgol, 3Y A 5o 4L AAHo s BE vl 24
A5 2 DY A B4 AAHeR nBay] g8 Wk olo] Wa| EHF Bawie] A AURAE wm
A ditdos Fz AgHE He fjud sasdel 2 pwelm Basiele] Zolsh AT e B4 o

TCorresponding Author, E-Mail: isaac@chosun.ac.kr, TEL: +82-62-230-7949, FAX: +82-62-230-7171
(© 2018 Korean Institute of Fire Science & Engineering. All right reserved.

22



o5 AolF % 9
97} P Y3HA Y

(e rlr
i
(i
0
it
[e]
oo
o
-1

QA el

‘_Izlj;‘ﬂl—q—i FFE = 7 A 9

o GUS KU T 5 AT B A B

3= WY 9 YA S Frehe 523 840

3 AFE 53] 218 E o] git}. E3] Ropper' =
e Pk

A gitsld el dolo) W3l

o\

Lo
2
iy,
o
é

(o]

ARG, &2, FHE £2)°
5 Reje] Byl
34t sie] Aol PojAm

de] EdAHEl HE T

e
o
off
2
v
<
o
®
offt
Ay
=i
dov i

s nee] EZvtz ol =
Vahm BAL dAge) Z742 Qs W BT JeFe
nXE Ao BA Y. BEF B AL
RAgo] MEHE e 4 Hol= o BuH 9
0111 ol skl WRolA YAHE slgle) 7} gole

T ool= Qld Hele] exe) Wyl R AL WA
7 L2 Yol AT

==

1%

Z2g) solns dnel
To S5 s A de] WelE ANt o
o s o] WslE My u} gict. olsh o] o
Rio] AT A E Sarsale

o e G| Fu Y LEe
BA deae] Bl AP Ak B ATelME A
B APATSRE el WUl 9Fe] FFHE AehAl 24
WA Bl geie d-Baxgel WEst se ol
sloll mIA= e DA BA STk ol F S8 55
F 9 Uz 2REE AR s1He] el AR
WAL 717] Aol o] 27] 7hA] Thepd Robol A AHg

14

Sl

93 9 SHE ST ol e, $5F WU 95
FATE AE 4 BAAY E4o] His] TuuE B
BH7IA(A s AFZ BAAA Ak BEE Usjol ot

€ 39| o] ¥gE AuEggn.

Figure 12 -4t 57 F4ed S 7HAskshr] 9
SH B aolM AR AR 9 JlEr=eltt. I AA
£ e e Aol A A= A dAds ST A
5‘]9} SEF HU, 7EE ¢ 3& DA A=A 9 7}Uﬂa}i
T} HA AT Zn BronkhorstAHS] &
ZiR:3 E‘Q‘ﬂg ARgste] )3 54

o]
HE = A5 frde Aolskinh

o
A

of rlr
A
u
R
<
=
Ao
2
H oo S

K BT FAsigel Lo

rE
8-

40 B 4P A7 23

HlEll
[Power | [ DC-DC Pr obe
[Oscilloscope |

Supply | | Converter| ‘ = :
urrent
Probe

=, R Schlieren

X Jo—ag High speed Cut
camera off |

edge 'y ND I [ccD Camera

f & 1 Filter pm
s Schlieren -ght
i [ |
MFC (\hfd‘
ave] Gas

Static | [l
N,

{Filter]

heater | | mixer

Figure 1. Schematics of the experimental setup and configurations.
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Figure 2. Cross-sectional view of the coaxial diffusion burner used
in the present study.
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Figure 3. Measured mass flow rate plotted versus the O, mole
consecration in N, or He.
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Figure 4. Measured flame length plotted versus the fuel mass flow rate and co-flow temperature at 100% O, mole concentration.
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Figure 5. Images of co-axial diffusion flame influenced by inert gas substitutions.
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Figure 7. Calculated Reynolds number and viscosity plotted versus
the O, mole consecration in N, or He.
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Figure 8. Calculated viscosity plotted versus the O, mole consecration
in N, or He.
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