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Characteristics of Partially Premixed Flames in Double Concentric Burner
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Abstract

Flame characteristics in a double concentric burner has been studied experimentally. Air is supplied
through a central nozzle, methane/air premixture is supplied in a inner annular part, ‘and coflowing
shield air is supplied to minimize outside disturbances. Depending on flow rate and concentration,
various flame shapes can be observed. As the flow rate difference between central air jet and annular
premixed jet is varied, several distinctive flames are observed. Conditions of partially premixed flames
are further investigated; nozzle attached rich premixed flame, inner lifted flame, and outer lifted flame.
Using the Abel transformation of digitized images of flames, cross- sectional images of flames can be
obtaihed, from which overall structure of flames can be identified. PLIF measurement of OH radical
was also conducted. OH radicals were mainly distributed in diffusion flame region. From the
difference of OH distribution between nozzle attached and lifted flames, similarity of OH distribution
between tribrachial flame and lifted flames in this study are observed.
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AE2 FAH ot (Fig. 1 &x). B9 FAHe
Ze 102 mmolY, FATE = #9 ¢4F AEL 11 mm, =#1ZZ AEL 127 mm
olt}, 7t wigZEo] gle el AR 100 mmolth. FAH 9L uiAF{ #& HFFogy I A
ole] B steel 2 AZFAHJGY. FAHHY FEE FA 270 Yo dALG (fully developed)
52 #9 Zolg AANFT, 71 ul2Fd e # A FLT 45T o] IR
2] 7¢& (glass beed) R At & E (honeycomb) & &T7Fo] HAsA}t. A82E CP. ¥
F9 digel 243 AgAzE F77 24 A5 2 T /2L Ay 8 2Hd
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3. B9 dHolARE ¥3y (PLIF) 9 &S A% golA FY22E NdYAG #HolA (
Continuum, Powerlite 8000), 24 (dye) #ol& (Continuum, ND6000) ¥ Fa4 ujz}7)
(frequency doubler, Continuum, UVX) & A&t OH @Yz origgoez A% -XJ (1,
0) = Qu6) A (283 mm) & AAs}ILH, o]& HUHIA= (f =50 mm) & BEEI= (f
= 500 mm) & o889 xE&7% FASGA YAHE F 5¢ém 9o HHFor wgsHo. LIF
ANE9 AZg sty YAFH 900 YRl ICCD sivletE AAFH LY, 1056 mm UVAZ 2
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Figure 2 & #5829 Zdo] ¢=2.0, #%1.23m/s 4 FAT7IY F#ZF& F7HA9A
A osge 2gFE AR 29T Aotk AFERSFAAA FHETNA FFol soidd =
3PS AFol HHAsFo] uRFEEH W Fig. 2a 9 %9— gy mrgel sego] FAY
. Fig. 2b € FAF7Y FF57] e} ¢Fgdol 48 gd9 Rge dxn Yok
Fig. 2c © <% 348 gdol dol7tn AAHA gL vpgZRo 5dd o3 o FAH
A |
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Figure 2 S 371 %% W& sggA3

gy neLdstyd (Fig. 2a) , AEFFAY (Fig. 2b) & ICCD 7ivlgtg #gsto] g2 ojujx]
o] & s (pixel) o 7128 §}‘§—4 7JE-* sthel ol2U7A 7 A Asde ZA=st ANXNHE
(line of sight integration) ¥ ZRo = tigr AZE £ vt walry Y& Qoo MHEH 7
S ohUA T o]l HoiAQ P9 o|nAE Abel WY FAEL A} ddo] dF FFY
oJulX & Y& & Ui ol&F Fig. 3 ol YEIUAT. Figure 3a oA & ¢ UKo] o] sg& <t
Z9 ngZ qEFsFe]l A FAHE slgdoln olAL FF GdEwt Hote o A dEFS

~133 -
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3b AME ¢E9 JEYSP] XY A FAY £ Jon, FAY JEFIEY vEFAE
gatstgol gAE Az oA A g T FFAA o223 A AF B
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SO - 1'
(a) (b)
<l

Figure 3 $4%7] &34 @& g9 @A

50371520 e S92Ye] e YgY Aol Fig 4 olth. 1HY BREEE o
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(Fig. 4b) € B 29 TPl ojal BEE £E7} Soidol weh FHSEE Baste

2 ¢4 ot £ 1RY FASEC dAAE YU 2olIFT BV SEE 5

o oldl dENE SAFve FEF R 4530 Wsle] yE nFe] W .
9 Al BN FE B (=15, 2.0), AEW2 S5} wad 24U

FFo) UHBE sdo] HAHA Y1 gyl dojuA Bk THY o)A FAFINE o

B f%oz FFs=udl Ui sdo] AHe] wZe] $HY £5 A el Yo &

£ Qg Figure 5 & SR 2do] ¢=15 o2 f%o] 2.52m/s Yool A& Aol
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Figure 5 &geolF FAHF7] #H7tol & 39zt

FAENY FFol UL Aed HELdel doidd.  FAHIVIE W FTIFHFn
(0.19 m/s), =F7P7Holol A AHHANINA sFE AFREC] =T FHH dAsAq. vpg
Bol F4d FE ¢S 288 v gotgz dale AL B2 § g ojd W FHg
o] 2ol Fig. 5a oIt ©] gl i ICCD ojn| A& Abel HME3 A o] Fig. 5b o]tk ] &
do By AEASE E FAREARY FxE o gl vl § Ao, 6ige Rgg s
A Fxx o] g o& o ulE o$ B Fig. ba § BY AF o}F @ sy
ol ktm Az + Y2, YU Fig. 5b & HY ¢4Fo sodo] ¥HYE RE U £+ AUrt
AL FAEger AztHY AAIEE FPo] G FEF =54 BRAANIE 4EE 3
Ao 44 ATV #%E 08 FUAIE &F9 sdo] dolstA Hun %
o Bol F/MR H(FAREY §F 22 /min o1, % 4.48 m/s o) AAIEA =
BELe ugHRAqA =Ed FHHo Fig. 6c o E4E A Hxn, o ol sdrgel ¥
ot o ¥ ¢ Fig. Zc 9 #4947 ¢ FAE Aoz Yzddg.
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1, 717t o gol FEFHW AL olgFdM EF wgsiAHR, Fig. 6a o EY¥S 34 @
g (¢=1.2, v=1.30m/s). ©) 3892 Fig. 2a ¢ 2% Zo| &9 § @do] 2z FEA&E
gslde e & Wodn AZdu. FUIE FUMHE Fig. 6b & 2] Fo] xFo] Ragm u}
2Ze BAag g g W (6=0.9, v=1.57m/s). °| 8L L9 Fig. 5a &
Hel7t FABEA R, o] 899 AS AF] &8/ (recirculation zone) ol &3] U4ZE o 5}%‘01
=& Bo glE Aoz AZdHEg. FVE © UMY Fig 6c 9 o] upgZEe 5gdL do
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A upgZ Rt go] WA olF IFo] dolrte sEEdol LA
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(a) (b) (c)
Figure 8 OH &gz &%

Figure 8 € ¥¢¢ Fig. 2a, Fig. 2b, Fig. 5a ¢ 3ol dia] PLIF o 3% OH &cjze
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Sastgxdel N OH @dzol v$ @o| EAGE AL AL & Yok & SH| 4
7wz sde OH #gzol 4Edsd A=A wus g1 2 $FAAE & vde O
Bgge] WA H= AL B £ 9o FAT/E o FIFS Fig. 8b & BW OH fyze
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