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Measurement of Jet Diffusion Flame Shapes
by CCD Camera

Manabu TATEISHI, Toshiaki YANO and Shuichi TORII

Abstract

The aim of this study is to provide a control for the blow off from a jet diffusion flame. An
experimental study has been performed on propane and methane jet diffusion flames from a
vertical circular nozzle burning in still air. A CCD camera was employed to investigate the shapes
of jet diffusion flames. Emphasis was placed on the flame lift height, and on the flame base width
at the flame base. It is revealed from the present study that ( i ) the flame lift height is dependent
on each fuel, (ii) the flame base width is independent of the fuel and nozzle diameter and has a
similar tendency in the fuel injection velocity, (iii) there is a proportional relationship between the
non-dimensional flame lift height and the non-dimensional flame base width, and the gradient
which characterizes the blow off property of jet diffusion flames for each fuel.
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Fig. 2 Schematic diagram of lift flame

Table.2 RGB values at the flame tip and
flame base for propane flame

Fig.1 Experimental apparatus No w (m/s) RIA Gl Bf
3
0 0 54 43 45
Table.l Inside diameter and lip thickness I 16.8 81 55 114
& (mm) d(mm) I 23.4 76 64 112
0.21 1.69 i 32.5 45 48 118
2.64 v 38.7 58 59 151
0.28 3.19 \Y 45.5 74 54 177
4.01 Vi 54.7 45 52 192
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Table.3 RGB values at the flame tip and
flame base for mathane flame

No u; (m/s) Rfti | Gfli | Bff
0 0 50 39 64
I 22.5 53 62 1217
il 28.3 66 83 160
il 33.6 ol 59 109
I\ 53.7 45 53 143
\ 60.5 44 95 133
VI 72.3 41 o1 107
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Fig.3 CCD camera photograph of propane
and methane jet flame (d=3.19mm)
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Fig. 4 Relation between fuel injection veloc-
ity and flame lift height for propane
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Fig. 5 Relation between fuel injection veloc-
ity and flame lift height for methane



4 BEREAFIZHFRRE

% 37 % (1995)

PR u; It 2R & EATD KBS LhoBFKET
Hb,

Fig. 4 70/ KK T, LhidulcdfLT—X%
B REmMERL T 5, 2721 d=1.69, 2.64mm
DR EHZEROKRIIIER ICARE % 728 Lh 25 y;
It L TES 2MIEmE R LTy, 0Tk
Mo ) ANVEDNS VI ENRTEDE X RADOEE
ERIFRTVEVZ D, FZ, d=1.69mD TNy
KEIZRE LY EBRD SREETH 5720 Z DM
PEEIZEN TV,

WX A Lhid, 7OV, A5 kKb
W) ANVEDOKREVEFER RoTWwb, 7a8/K
REAY VREDLhEZNENLB TS &L, SO
YRR —REBIEMERL TWEDICHLTAS
YRRIEZREABHEMERL TS, T2, AL/
ANVETLhERET S L, 2 HMT 5122 TR
Y REDFELhWIBEBICEL 2B b2 b,
SHIEAY VOB TN L) HBREEEEAAE N
12D KR ERTORBZERDE EAHREEI/PE L
HOZLIIERATALEbNhSE, 0, BEAAR
BEI/NEL Do —L Y PEBROXE LY DX
REDAFDNE VA — Vi & BHEBOITE 2D,
KRDEET BEEHBHL 5D, TOKFE, Tanxry
KRIZHRTAY YV RKROLhWHEL oD LR
bid, UEOHEHS ulcxd 2 LhidE oy o
LBRREDBELD N BLUREHLZOHFEZEEIC
FLTWBENZ S,

3. 3 BRFIREHIER &2 & LAY KRR

Fig.6 L Fig. T3 708 & 2 5 ¥ O#REHE

Bu;LiR& B2 KEERIEBw ORFETH 5,

iRt B Bwid, TENSVKE, AFUAEED
W) ANVEOKECHPEDLTPICEL o Twd, 7
OV REE XS VREDBw 2 ENENEET 5L,
& EMYKEBS LRSS O/ VK EIT—REH
BMERLTWS, ¥/, 27V REOHED Lh
LuDBEBROKEEIERL Y, Bwituiix L Tidiz—
REBEIWEIML TWB I Ehhhb, &6, FL
JANVETBwzETA L, LhiuynBRIFET
TRV REE AT P RETIRED R, FIZALER
FEEL T BEHIhD S,

3. 4 BRTFELNFIVARES EERTFE LN

V) KR EERIE

Fig.8 L Fig. 0ic7/0v 2 ¥ Y OERTIEE +

HYKEBEELh/d EERTRE LAY KREHIE

Bw/dDBEBEERT, Fig.8ic8WnT, Fa/sr k&
D Lh/d x5 Bw/dDEEIZ ) ANVEICBEFEZ
FIZEL o TWBI LY bHI B, 12HL, d=
1.69, 2.64mmiZ BT B EHZTHIOLh/d K ¥ 5
Bw/dOfEIRZOBEELHKRELIFITATYRS, Th
BREEZ &9 LT 2BHOXEFERIKIBIZELN T
W ZERRLTWA, Fig. 9icBWT, A% k%K
DO Lh/d 3t 3% Bw/dDEE b/ AVEICHRR
2I2E L RoTWwA,

Lh/dzx4 % Bw/dix, 7axxvkf, *% K
RKEDIEED ) ANVEIZHARLRELY, ZOZE
& O BRI RITRBHC & o TARERICBITH K
RGP —EDHEUE L FOL VR 5,

40
s
4 ® d=4.01
M 0 ¢:3.19 R
30 4 vom
S d-1.69
20
10 P OET e
L o
u.é ;cg\c?:. ﬁd‘-‘ ?’u
0 ==
0 20 40 60 80
uj(m/s)

Fig. 6 Relation between fuel injection veloc-
ity and flame base width for propane

- 40
8

= ® 44,01

0 g:3.19

30 4 0w

° d:1.69
20
10

ﬂ‘.. :: r
.G A
0 e?
0 20 40 60 80

uj(m/s)

Fig. 7 Relation between fuel injection veloc-
ity and flame base widht for methane
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Fig. 8 Relation between non-dimensional flame
base width and non-dimensional flame
lift height for propane
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Fig. 9 Relation between non-dimentional Flame
base width and non-dimentional flame
lift height for methane
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