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Abstract — The combustion characteristics of diffusion flame formed in the wake of a cylindrical stabilizer with
varying fuel injection angle were studied. This study was performed by measuring the flame stability limits,
lengths and temperatures of recirculation zones of flames, turbulence intensity in the wake of stabilizer, and
concentration distribution of combustion gas, and by taking photographs of flames. The flame stability limits are
dependent on fuel injection angle and main air velocity. The length and temperature of recirculation zone are
dependent on fuel injection angle. As the length of the recirculation zone is decreased, the flame shows more
stable behavior. The temperature of recirculation zone has a maximum value at the condition of theoretical
mixture. The flame stability is enhanced when the temperature in the recirculation zone decreases. The
turbulence intensity in the wake of stabilizer is independent of the fuel injection angle, but it is affected by
stabilizer itself and main air flow condition. If the stabilization characteristics of flame is good, the concentration
of Cs;Hy is high, but the concentration of CO, is low at the boundary of recirculation zone. The combustion
characteristics of diffusion flame can be controlled by changing the fuel injection angles. The appropriate fuel
injection angle should be selected to get high combustion efficiency, high load power, low environmental
pollution, and clean combustion condition of fuel.

Key words : Diffusion flame, Flame stabilization, Length/temperature of recirculation zone, Concentration
of combustion gas, Shape of flame, Combustion characteristics.
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Figure 1. Schematic diagram of experimental apparatus.
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Figure 2. Schematic diagram of fuel injection
angles.
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Figure 3. Schematic diagram of flame stabilizer.
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Figure 4. Arrangement of flame stabilizer in
combustion chamber.

Z7o] 15mo] Zol7t 70 m?) EA 9EFH HA7E
ARSI H719] e E el whel wdAdel o
HAE =, 2 Aol vk, A4, Axy 5o
PAS 7 E wd7 R 2788 A5 2e o
1l Y78 et AEREH0)2 R
2 s oz 7tEE 2719 dE B8 &)
off theksl= ZAx 2 A Ysta, 60°, 180° 340°%
B9 ThEmg A4 U B97)2) HXEE Figure 2 ~
40]) eI

399 M AE 318 FRAES 9 xEke, A
FEZHQE AA3] A shdo] BEEZ9-2 Z(blow off) ¥
A sk BYler HATE A F719 FRGE 240
Al AR FFFS AN Aoz B ool 2%
2 EFl] Bd7] $5el d]do] fXEA] Eiln 4gEHE
FEE 3o BT 2o Aok web zt
719] FFfrdel tsle] g9 2902 2 ddshe=
8 BEFEE A vehdoh w3 59 B2 e e A
B 399 S 33 Al S9de] BReTd wo A

4

o2 (R off rl

it

Hoh 10% B AR 3%

5 M
= i
?lo do o
b

4
)

ok

%

1o n2 r
oft
2o

2

1o

ot

2

o

2

o

ol 2 ol e owe
rlo ok
Ty ogs
a3 [o
Sy
e
2 )
5 fr o
SUIRPR.)
FL s OR
$62

L
ot
ultd
1o 0
i
s
v
>
>
rl
gy g

osigink. £l YL FUR, F AL 7R
= olct. Fele

T, FAe]l o lmd A
e

4
i
ofrt
o
S
9
H
X,
(%]
t
M
o
Fu
N
ML
]
+

(pin hole)& BHAIA HFAHZ2 HET) o] Aol A W
A FAZolA BFFHeZE Ho AadE Tt 7 WA
FRAP FEsA) B, 19 2FAA ) g £R& A
Ashch o] £RE T3 o] &% Hol &= Aol o
&g WA Fe] Fsidth FHOFEAM AEZBAILS
AFgEgl o, o2 agx-o) Jidetsl FrIAF

9)70] 1mQl AHAUAARC R WE T2 HZRE] g
(NaChE H7] FHe 2EAA YEF fH&ol o w34
& olgste] A de] Ho|(L,)E S A

%‘ =} e
o] E29A e 22k olFAA el sl 4 d FAPFgeR
ol%o] 7bsstel, AG5e HEo A% FFE ALY 9
3] M7 F wEer AdsE BEEAFG Acdddy
Zolx BYQ7] $URE ZH ddelx £28 A4 o
EE el A% o] AR ARz X379 Az

2 Al
#730] 0.1 mno] 2 AAo] P-PyRh 10%<] S8 AANE
§3to] 3ol dog g F4AZNA AeBRRe dolE 35
B3 7t Qe 258 S, ol AkEHT st I ahs
E(Tw)E AAsISith

iyt
>
==

il

ALWEE b Qe SR Qlold By FHel
g UHPES SR BRAE S0 4ed da
Fa7 A2DE AHggom, 470] 5mel 18 24 o]

gelolth QAL A2 AR Lz n 1§ SUE Bl

Light Source

Pin Hole /,
Spherical Test Schlieren
Mirror Section Head
Z
Kunife Edge

Carmera Lens
Film

Figure 5. Schematic diagram of schlieren system.
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Figure 6. Schematic diagram of data acquisition system
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(b) 8=180°

(c) 6=340°

Figure 9. Photographs of flames with different
angles of fuel injection.
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Figure 12. Temperatures in the recirculation zones.
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fuel injection angle.
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