=3 E 83 20099 % FAIStEE =&EF pp.242~245 2009 KSPE Fall Conference

ME 537 & IRFAsY 3 Aol 2AL=

%quz* . 9_24)\—]* . _ﬁ_og]ﬂ**

Flame Length Scaling in a Non-premixed Turbulent
Diluted Hydrogen Jet with Coaxial Air

Jeongjae Hwang* - Jeongseog Oh* - Youngbin Yoon**

ABSTRACT

The effect of fuel composition on flame length was studied in a non-premixed turbulent diluted
hydrogen jet with coaxial air. The observed flame length was expressed as a function of the ratio
of coaxial air to fuel jet velocity and compared with a theoretical prediction based on the
velocity ratio. Four cases of fuel mixed by volume were determined. In the present study, we
derived a scaling correlation for predicting the flame length in a simple jet with coaxial air using
the effective jet diameter in the near-field concept. The experimental results showed that visible
flame length had a good relation with the theoretical prediction. The scaling analysis is also valid

for diluted hydrogen jet flames with varied fuel composition.
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Fig. 1. Schematic of burner geometry; de = 3.65
mm and da = 14.1 mm.
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Table 1. Test condition of diluted hydrogen flames
with coaxial air

Fuel Composition

Case 1 100% H,
Case 2 80% H, /20% N
Case 3 80% H /20% CO»
Case 4 80% H» /20% CH,
Flow Condition
ur (m/s) 86 ~ 309
Rer 2853 ~ 10253
Fry 0.21x10° ~ 2.67x10°
ua (m/s) 7 ~ 14
Ue (m/s) less than 0.1

— 243 —



SERECRE
49 =a2 2437 99 g48 &

s st s SA4e

B

23

2&

52

0

o
oo

fo
rr " ¥ j-g T

ooy o o

oz H [l

ooy

2 rlo

o

o 2

2 o2 ro (m

L o 1y

o2

2

(]

HU

_;

—(r

i

rﬁ

L

i

@

N

9,

Lo >

Ly 8y
N

mt

A

i

=

2

P,L‘

N

o

4z

) E pass =2
o 2

g X R
tob

N _lE 1

5

o & N iy o gg O

A
o>"
2
i

A sl WY AxEE d=
#AA el x/L=0.7°14 i3} @
°] -CH?‘]% 2EY Fxe FHE VES=
8, 9]¢} Y| gttt

Figure 38 ur=86 m/s¥ ux=7 m/s ZZ7oA
1~4 Ao]2=9] A §9E RoFET 499 2
oje} AZ4L HEESY EEET WEESY +4

o we} nh.

o
o
o2

[o5

W GAkEEdA st ol Eulgoly
ol &y, o]g8FdH, A= ¥V H=
H, A5 AES 7] A7 Fd o3 dFS 9
=t Kim 5[5]9 a4+ 2d74= & d8 AEY

35

% —0— 100% H,
~. 28F Blowout —o— 80% H,/20% N,
Region —~— 80% H,/20% CO,
o

211 80% H,/20% CH,
14+
AN
Lifted Flame

S
7r  Attached __Region

Flame Region

0 100 200 300 400 500

Coaxial Air Velocity, u

Fuel Jet Velocity, u_ [m/s]

Fig. 2. The stability map of all 4 cases

Axial Distance, x [mm]

o

Fig. 3 Visible flame appearance in case 1~4
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—— Theoretical estimation
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Present experient for Case 3 ( & )
—— Theoretical estimation
(Chen and Driscoll, 1988)

—x— Near-field concept

Present experient for Case 4 ( v )
—— Theoretical estimation

160) (Chen and Driscoll, 1988)
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Fig. 5. Comparision of results; (a) casel, (b)

case?, (c) case3, and (d) case4
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