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Self-Excited Noise Generation from Laminar

Methane/Air Premixed Flames in Thin Annular JetsPut

S. H. Jin*, J. H. Joung*, S. J. Kwon*, and S. H. Chung*

ABSTRACT

Self-excited noise generation from laminar flames in thin annular jets of methane/air
premixture has been investigated experimentally. Various flames were observed in this

flow configuration, including conical

shape flames, ring shape flames,
shape flames, and oscillating crown shape flames.

steady crown
Self-excited noise with the total

sound pressure level of about 70dB was generated from the oscillating crown shape

flames for the equivalence ratio

larger

than 0.95. Sound pressure and CH’

chemiluminescence were measured by using a microphone and a photomultiplier tube.
The frequency of generated noise was measured as functions of equivalence ratio and

premixture velocity.

A frequency doubling phenomena have also been observed. The

measured CH#* chemiluminescence data were analyzed from which the corresponding

sound pressure has been calculated.

By comparing the data with those of measured

ones, the noise source can be attributed to the flame front fluctuation near the edge of

the oscillating crown-shape flames.

The flame stability regime was

influenced

sensitively to the supplying air through the inner tube.

Key Words

.M E

oX ki

Az wWr7las FAE 5
ZJ%—Q oF7lAIZIE}, o] A EL HiE3
ol wWuz Aiv|vie] Az

o o
=)

1 9%
o
br

> dlo
H° m

SANTIEE b BAHA/AE
ArdTel BA¥E F bt Fdch
A A7l &S FHATY] AN B
B A5 WAUZH 20 AP Fi-
W olai7t 8 FHA

fo [ job 2 f M O

Prod B9 &
2ok 2

*

A& gtal 7) A F e
t AMF, shchungOsnu.ac.kr

> oiste

Annular Jet, Laminar Premixed Flame, Sound Pressure, Stability

r.hm

ArEdAHG g o)de AFES
E[1-3], Al °¢12J-°4 AAXFA[4, 5],
ramjets(6-9] ¢ #

HA gk ol = ,
WoElY] AE e, &S, I8 A4k T2 a9

A=} al»LOL
FEolae dx 28

AYHoZE, 35 990 WBoz FEA
E A9 g Bolo] 28Ul W@ 2AAA F
1A sheel 297 AR HAT Aol W
7wt EHI0] #3 % o &H @He Fa)
A wdel erdsts WY sielel ta Sgn
e BE S8 S4o AFE usk AeHIL)
aet, BEw FH RES Feeld Ausd



160 263 KOSCO SYMPOSIUM =&7

g Ax FAAA E4e g
2] 1

ength scaleo] &) 24 43S &= e
2 Wygc) od of=E, We/Freg H¥
ofzgvlel gk 3 AME FYEL FRES
O(lmm)Z 3t o]t FHele] {% FHejolA
ol Mol w 3t ¢t el &) ATt APE
7 ATH12) E£F o8 ojF F&HF AEIAA
o] A4 Ago] T TG ANEY &
T &£50 o) g3 Bgo] ¥ wirp ok
[13]. wheta] & dFoirE 2Agstg wuoAe

g B FAHEE Few, 53 g0l &

At gd 2 "AMQHY 54 Fof s T
ahsd et
2. ME
AgAue 88 AE g f% Ao, 7
sk B, adn &% & AR HoUrh
g8 HE ¥ 11, (Figure 1) %202 ¥ o5

BE@oz FAES Jrh. WEFHe Hele

2 2o 101lmm, 9% FFL
10.9mmeict. 98-} Holy 300mm o3 Wi
A4 128mm, 9 AL 138mm°]q B

Fesl ol YU W5l 2 ¥
oY $IE 28 + AT uoASa B

2] WHlE 095mmeol HWeolE 3537mmelt. F
Bl ¥AE BT oluFHo AR EAHIHY

AZE £ 9995% o4 Werg A&34
on, AR FVIE AEHAD ARG T
BogdstavnEE 2AE A ZFFAMEC,
MKS)E Alg3le] f%-& A3ty dEHI
= Honneycomb# glass bead® xZ 3l
Axsle] Y RoA ozl F HoxE sHuct
g FolA F7el viEke 013:%7 7t '7'“:‘531
R R e R e S’:LEIFQ sk AW
24 qERY] 2FFH R ET &5, »HTL—.
o] T745E WA on oo W 3G
o] ¥3g nasiych

CH ®x9 xRy Ase HE #flx
(431nm, FWHM=5nm)2 %3 3% H%}_CL
;(6]3} .»LZHR_;,LO =)
27cm, :-c.é et A 3em ol g2 }930“1
AMEE 819kHzol A &4t g4 AF Al
& ICCD 7hd i3}(1’1’1r1ceton Instruments)2 &
233}‘3?\5}.

&g vlola2F (4189, BRK)LE &HEY
t} olAe wERHE HALYLE lem, =¥
oA dHE 3cmol MAEIH. cUFY A=
= F2&% 05Hz ¢ 819kHzA A &A%}

ICCD camera

CH-* filter
B x Flame

Annular
jet
burner

Microphone

) Mixture
TAI(

Figure 1. Schematic of experimental set-up.
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Figure 2. Direct photographs of flames in
thin annular jet burner; (a} conical shape
(¢=16, Up=1.4m/s), (b) ring shape (1.2,
1.2m/s), (c) steady crown shape (1.14,
18m/s), and {(d) unsteady crown shape
(1.14, 2.5m/s).
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of mixture velocity at several equivalence
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