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An Experimental Study on Turbulent Diffusion Flame
in Double Coaxial Air Jets(1I)

Yong Dae Cho and Byeong Ryun Choi

Key Words : Double Coaxial Air Jets(% % 9]

Z),

Temperature (4 &

Turbulent Shear Layer (\ &
&%), PDF (&%

=3
)

Abstract

FNER),
A © &), Entrainment (3§ 5(),
7] = ¥4), Transition Region(xoj%3¥)

Coherent Structure(Z 33 E

?_
Fluctuating

Double coaxial air jets(annular and coaxial air jets) between which propane gas is fed was
selected to study the structure of diffusion flames in turbulent shear flow. Schlieren and direct
photographs are taken to visualize the flame structure. Mean and fluctuating temperatures and
ion currents were measured to investigate the macroscopic and the instantaneous flame structure.
The objective of this study is to understand the interaction between combustion and mixing
process especially in the transition region of turbulent shear flow. The investigation reported in
this paper focuses on the macroscopic and the instantaneous structures of three flames obtained.

The increased mixing effect resulting from increase of Reynolds number of central air jet
makes the flame bluish and short. When the veloity of surrounding air stream is higher than that
of central air jet, the instantaneous flame structure is composed of coherent structure. It is
considered that the flame structure of transitional region of mixing layer depends on the structure

of mixing layer of non-reacting conditions.

715 4 ¥

d I FA BIF BEs Y WA

D 7 AR $23E 39 27 e
W7

f . Vortex passing frequency (Hz)

R 1 xF FAoA g

U : 131"6} "T'-T

U &d9pek /<49 RMS3H

*ADA, FAaosta oy

s34, FAdga FA9e S A g

U.

Us
Us

Umin
Uma.x :

Un
au

(2@ 2TAA £F
. Kinematic viscosity of air at 20°C

CFA FRY xF 7oA FUY ¥
T
cdEe] 23 7oA U BEHS
CFS FNFY xF FTolAMY 3 H
TFE
2 A SR f45
RUGEE R LIS
(Ut Us) /2
U= Usl

Y HE



F# RS R AliiEgogel B BEmey HR()

.M B

TEFY dRAZY EYPT=d dHAd:
Winant ¢ Browand”, Brown 3 Roshko‘?,
Roshko®7} 7}A1 8ol o8] &gl zeae

T2 (coherent structure) & X G o0]Z T FH4
Sorold ol24 ¥ 483 A7 A4 3
ou AAWEe 44T FFART HAAE
aol ol2AnAY A Y A 44 45
Txoke Ay T AAF 2AAdTE OEF
A A e},

Koochesfahani 5, Hasegawa$} Yamaguchi®
€ 224 ¥ HYRe AkFeld T E49 &
ol FJal A7 A} E¥EF REZY H5
(entrainment) & 4% fa9 #Hilo] A&F #
Ao Fol¥ct adn Bag ) glen, JOFen
& YRPNAVFEO F4HE SFINBL
e e F59 dHTF2Y d4ugH 4s
Soll B3 Aoz A} HPFAAY 273
HETZE FAHor 2dg &, =% Said
M.A. Ibrahim Z Al 2 71 & & (concentric
inner air jet)¢} F$ 9 & &F (annular fuel jet) 7}
H7)Fel FEso] FA4F B g7z o
A B (fuel jet) &} ¥7) 25 (air jet) o] F5=27
2| W3tr} sddelo] vlA= FgFS 2AEA

Rl E AYAd JEAEY GFFAHol
ujsled ARl AEAY] FEHAE FAA AT =
T IHEFEEE TA dE2E5EE ®o17 4
A FFY 233 EFY AdSd] JAdEE
—Er—%%l-@l P gdeo] A& FAAFd FHNF
9 e wWsle] wE dsof AstAle Y
T& 3 AAFS g F2E vlm nAsUt F
ol e 437 g FANRY 47179 GF
AdFoA YARHE IRIAHgGY Holgdd
(transition region) o] 83l AxtEe] 3}
43 godFzoe] AT e 50 A3 AA
A " AU gtz de AgHez =4
AT AHE 2o

=@®o
[

2. dEFR Y YH

Fig. 1& £ 7ol A8 AgaAe Azzol
3, Fig. 2¢ 447 £74 Ad=olq, dax3

1235
8
f 5
; ) ‘ 7
t—{ 19 6
[ ;:Q i >
4
. Blower 2. Surge tank 3. LPG tank

. Regulator 5. Burner

. Traversing equipment

. Axial air control valve of surrounding air

. Tangential air control valve of surrounding air
9. Axial air control valve of central air

10. Tangential air control valve of central air

11. Manometer

00 -1 O B b=

Fig. 1 Schematic diagram of experimental apparatus

d =18
Di=30
Do= 80
{mm)

Fig. 2 Schematic of burner head

€ W7 18mm, 5] 2mme) @E} W7 26mm,
F 2mme] @] FAoz Ao S §
AL Aol (1A mm)f A dasl FRFHE F
zo|z, o d8xFE 37474 (D) 80mmel
Aol FHoz 45U, darze 42
3%E FANF, dBxE 99 FAFE 3
A7 et Hotn, 7o) %—TLS"&%%?—% Us O
2 BARYE, 278719 AEHEE LSBT
B ’9-9-5—1‘5]
WARGe s Imme ALz 7 Wl B
F ABREREE ALY AFSA) I8 2
A% 9 2Rl o) Ao T $He 2
FREgez UEgd 553742 (SOK-



1236

Table 1 Initial conditions at nozzle exit

B B2 B3

Udm/s) 3.8 1.5 1.5
Ug(m/s) 0.37 0.37 0.37
Uclm/s) 1.3 3.0 6.0
AU(m/s) 2.5 1.5 4.5
Re(d » Uc/v) u70 | 3390 6780
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