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Abstract — A numerical analysis is achieved to elucidate the behavior of lifted flames and characteristics
of flow near flame zone according to the exit velocity of triple flame, Poiseuille and uniform distribution.
For the cases of Poiseuille and uniform nozzle exit velocity, we reviewed previous results with the present
numerical results and investigated characteristics of the flame structure near the flame zone comparing with
liftoff height generalized by momentum flux. In addition, a close inquiry into the combustion flow
characteristics near flame zone was made with the characteristics of velocity, pressure, temperature and
chemical reaction. From nozzle to flame zone, center line velocity profile traced well with the velocity profile
of typical cold jet flow, but very near the flame zone, this study examined phenomenon that flow velocity
decreases very quickly before the flame zone and then increases very quickly after the flame zone. Because
flame zone acts as a barrier at the flow region which is before the flame zone and accelerate the flow velocity
when it pass through the flame zone. This phenomenon was not clarified previous cold jet flow.

Key words : liftoff height, triple flame, lifted flame, numerical analysis, flame zone, Poiseuille flow

LA = A& & F=x0A4 YEFATE Mungal[l] 59
-45]1 CH-PLIF$} PIV 7N EHE Fsle] W 4319
dnkg o 7 A8k (triple flame) S o X3} & oAlA] A AASIE 2 RSl oz FAFsido] gt
AslEthE Zlo] Wkl ol R Fdstd e Pgst 7]
5412} jisooha@kmu.ac.kr T7F AA s Aol o] AR glo] Q1A H

21—



A% -

=i
g
e
i
—z
oy
o
o2
lo,
2
-
-z
oy
i
r[r
411
S04
K3
r\o‘l
d

N

9471, 2ksh
o el z4zt 25 gl Bt o
Skar -_L’Pc'i‘ JEFsIE R FH A=
|Egsta9 o FE AbsiA| o] ghite]
25 (triple pointyS A|FO 2 SFE A2
&H4+8} 4 (trailing diffusion flame)©] YEFIA ==
ARzt F2E 2 Aok ol g A e 72
2RE Ay Peuo] Filstde G EFHE YR
AEd A G EHE YAl H2E s
g EeAS gt Adgets A4S A

i

[lolr
(i "

2

© 2
® 7

< oot
rh

kY

ol

o N ol

2
o
oty
-]1-‘

[0
o, ==

Lﬁﬁrlo{v

M o K

.ﬂog

Dold[2]& AAIStY A9 £
9]%3]'”4 R E- -4"4] g %‘Trﬁ}ond ool 93
AFAFE] Tkt Ao
A ’S'Zlﬁ}onjﬂ] -'er —v—Xﬂ% A3 Th. Boulanger[3]
= AAFE e gdEaSE AFeHa, 2D £
WellA dghgrlel Ash g 3zt Tx]%og
Echekki®} Chen[4] 28] 3L Kioni[5] Tl 28] 5
SIT}. Plessing[6] 'c:,fi A 9 FXHo T AR5t e
Ag B Fx7 54 E °4§- BAF oF 9] dd59] F
25 (co-flow) Aol AE F5/F H el 3)
ARES A7, Imy]— Chen[7,8]& H-& o &%
FhE7] EFE HelA 9 *Lx]ilrua A3t o,
T2 BARR A8 A9 -5 W (flow strain) &
e} JAg 818k dd-s AFSIAT. Lockett[9] 5
& Agdoz FF UEF(counterflow)dl] w2 =]}
o] HgA 2 FRE ARSI AL, EA E (opposed
jetyell &J3l AdE ARSI A= A3 2 #4149
© 2 Frouzakis[13]] 2J3] A+ $12H, Koo} Chung
[10,11] 223 Lee[12]= A A o2 Z7 V&3 &
AR AR 31 € XM’ 4 FAfzolE AT
HeA 718 AFES AT B3kl 71E] ATE
XM= ’E}X]ﬁ}%ﬂ-v} —‘?—ﬁ‘%o] of thate] i AHA
O = st AAEE B FdEeld tig 54E
Z3lth & Ao e st tig ]84
ate] 7]E9] AFAIR] FdEe] 54E AR
FAA 0 B3 S ?J%O}%‘\E}. o8 EUZE sl F
et e] st FolA FAAR] F2F B8 A
HR7|Z gt} 53] 7]& AFelA] FAdEold sty
dutsl s1A] R FAASETEES XA
(Poiseuille) AZETEHEL] AN 5F F502
R3] FAfzolE duks) st gt slH B
oA A fF BAGEE, ¥y 5)S BAE 3

st shdh F2ellM S4S tHsIE g

}1:
tlo _1

y ot
ll
<

KIGAS Vol. 12, No. 4, December, 2008

e - ug

g N Nozzle B
~—Nozzle T

30
N

200

Fig. 1. Schematic of modelling (unit: mm).
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Fig. 2. Comparison of liftoff height for propane with the

experimental result and numerical calculations (d in

mm, O in ml/min) solid line: experimental results,

o: unform exit velocity, +: poiseuille exit velocity.
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Fig. 4. Comparison of reaction rate contour between the
cases of uniform fuel exit velocity and poiseuille
fuel exit velocity with v, =12 m/s.
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