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Abstract

Four type of burners of different rim shapes were made and tested.

The rims were of plane surface, plane surface insulated from all side by nitrogen gas, out side

sharp edge and inside sharp edge. Study of the effect of the ambient conditions on the

continuity and stability was carried out, in which open tip smooth flame, blow out , flash back

, close tip smooth flame , unsuitability polyhedral were carefully examined.

Design and installation of a whole combustion system, including nitrogen gas supply was

made.

The results show that the burner with plane surface rim insulated by most stable one. This is

because the idle gas separates the front of the flame from the ambient air, reducing the

aerodynamic effect on the flame and eliminating the polyhedral flame. The burner of outside

sharp edge has the maximum dead space, producing minimum flash back, dislike the burner
with inside sharp edge, which is the least stable due to rotation of the flame.

T o iSE0 Facalal) / a5 S i and

https://doi.org/10.30684/ etj.26.12.12
University of Technology-Iraq, Baghdad, Iraq/2412-0758
This is an open access article under the CC BY 4.0 license http://creativecommons.org/licenses/by/4.0



https://doi.org/10.30684/ etj.26.12.12

AJ:J\‘26M\‘\:\;)S}.\SSH}ML\€J\AJM

-1
()
[6-8-9]
( Aerodynamic )
-2 [1-2-3]
stagnation point)
€) (
(1)
[9-10] ]
[C B
X
(4)
C B
( sink radical)
Y C
C
[1-4] ( feed back loop)
C
C
J11-12-13]
[1-5]
(Bunsen)
(90cm) (d=10mm)
( - )
flame )
(polyhedral
[6-7]

T o) S Faalal) / Clanall 5 SR Aiia and



(5)

( Rotometer)
(mixing chamber)

(Nitrogen)

(7) (6) :
3 @ @ ©) (8)
(4)

(A) A

(6)

(85cm/sec)

(90cm/sec)

JM\626M\‘\:\;J}_\SBH}ML\€J\AJM

(C4H,0)
open tip smooth flame, blow out , |

flash back , close tip smooth flame ,
] [unsuitability polyhedral
)

(
i

(A)

7Y
N

ﬁ
"
?

7 Y
n
1

7

NN

=

S

TTTETT

RN

i)

da 5] S nalal) / a5 S Atia and



(nozzle burner)

(8)
(polyhedral flames)

-(3)

(D) .D

(100cm/sec)

(2.10%)

(4)
- 9)

AJﬂ\c26M\‘\:\;)S}.\Sﬂ‘}ML\€J\AJM

(fuel ratio)

(2.70%)
(1)
(B) B
(Np)
( )
()
(70 m/sec)
()
(2.80%)
()
(&3] .C
(Nozzle)

(dead space)

(70 cm/sec)
.(8)

(2.75%)

T o) S Faalal) / Clanall 5 SR Aiia and



[6]- Kanury, A.M., "Introduction to
Combustion Phenomena" (1975).
[7]- Buckmaster, J. Polyhedral
Flame an Exercise in Bimodal
Bifurcation Analysis, SIAMI.
Appi. Math, 44:40 (1984).

[8]- Lewis, B. and Von-Elbe, G.
"Combustion Flame and Explosion
of Gases", ond ed., Academic Press,
New York (1987).

[9]- Libby, P.A., Sivasegaram, S.
and Whitelaw, J.H., Prog. Energy
Combustion Sci, 12:393(1986).
[10]- Khokhlov, A.M., Oran, E.S.,
Chtchel K.A. & Wheeler, J.C.,
"Combustion Flame, in Press."
(1998).

[11]- Shapin, S. "The Invisible
Tech-Nician" American Scient 63-
77 (1989).

[12]- Knikker, R.,Veynante,
D.,Rolon, J.C. and Meneveau, C.
from Internet,(2000).

[13]- Turns, R.S., "An Introduction
to Combustion " McGraw-Hill
Inc.,(2000).

AJﬂ\c26M\‘\:\;)S}.\Sﬂ‘}ML\€J\AJM

-6

[1]- Thomas, L.A.& Wilhelm,
H.R. "Symposium International on
Combustion",(1956).

[2]- Spalding, D.B.,"Combustion
and Mass Transfer"pergamon press
Ltd.,(1979).

[3]- Chen, C.H.& Hou,W.H. (Dept.
of Mech. Eng., National Chiao
Tung University, (1991).

[4]- Carnasciali, F., Lee, J.H.&
Knystautas, R., Combustion Flame,
84:170-180. (1991).

[5]- Putnam, A.A., Ball, D.A. and
Levy, a., Combustion and Flame
37:193(1980).

T o) S Faalal) / Clanall 5 SR Aiia and



saall ¢ 26 Aaall ¢ La gl g€l 5 dnigl) dlaa

Coordinate Direction

%x

Hot, Burned
B

Gas Envelope

D

V/ 53 Enviromental
C S

Gas Diffusion
Paths

"Dead" space

/— Burner Wall

I

PREMIXED COMBASTIBLE
GAS STREAM

(1)

da 5] S nalal) / a5 S Atia and



AM\626M\‘\:\;)S}_\SSH}ML\€J\AJM

sud J1au1 j0y

JnIxI W
JuEIEAI PlOD

1afe] f1epunoq

(2)

iz

body

8
&
=
£
8
g
'
v

stagnation point

stablized flame

(3)

) Aralall / Clasall 5 Sl

sl



J.\ﬂ\c26M\‘\:\;J}_\Sﬂ\}mm€J\m

Gutter

(4)

Screens

Rotometer

S8

AT TS
.
T TN

Nitrogen

i \

Pyrex Tube

Mixing
Chamber

Bunsen Burner

(N2) (5)

da 5] S nalal) / a5 S Atia and



J.\ﬂ\c26M\‘\:\;J}_\Sﬂ\}mm€J\m

open - tip
smoaoth - flame

flash - back
closed - tip

2
=
E
(=
R
=)
-2
o2
[~
)
=
1=

smooth flame

e ]
T OO0 O O

blow out

80 100
Velosity Of Mixture{ cm/sec )

(6)

flash - back

closed - tip
smooth flame

Fuel Ratio % C,H,,

80 109
Velosity Of Mixture{ cm/fsec )

(N2) ()

da 5] S nalal) / a5 S Atia and



AM\626M\‘\:\;)S}_\SSH}ML\€J\AJM

open - tip
smooth - flame

Mash -~ back

closed - tip

smooth - Mame

Fuel Ratio % C4Hm

100
Velosity Of Mixture( cm/sec )

open - tip

smooth - flame

Fuel Ratio % C4H10

flash - back
closed - tip

smooth flame

a < <
© blow - off
T ] ’

<
1

80 120
Velosity Of Mixture( cm/sec )

g Al Aia o

©)



J.\ﬂ\c26M\‘\:\;J}_\Sﬂ\}mm€J\m

(1)

fuel fuel fuel | open tip | fuel CIO.Sed

. . flash . . tip

ratio | blow out | ratio ratio | smooth | ratio

o o back o o smooth

() (cm/sec) Yo %o flame Yo

(cm/sec) (cm/sec) flame
(cm/sec)
2.7 42 3.2 42 6.3 45 44 84
2.5 S2 3.2 43 6 49 4.3 88
2.6 59 3.2 52 5.7 55 4.2 92
2.6 65 3.2 59 5.6 60 4.2 98
2.8 70 3.3 55 5.4 65 4.1 102
2.7 75 3.2 70 5.3 68 4 106
2.7 80 3.2 75 5.2 72
2.6 83 3.1 75 5.1 78
2.7 85 34 81 3.1 81
2.6 88 3.6 86 5 85
2.6 90 4.3 86 4.9 94
2.6 92 4.4 82 4.8 97
2.6 94 4.4 81 4.9 102
2.6 100 4.5 76 4.9 105
2.6 105 4.5 72
2.7 114 4.6 68
2.8 122 4.7 64
2.8 130 4.8 60
2.8 136 4.9 55
5 44
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(N2) (2)

fuel fuel fuel | open tip
. . flash ,
ratio | blow out | ratio back ratio | smooth
% {em/sec) | % ac % flame
(cm/sec)
(cm/sec)
2.8 43 33 43 5 76
2.8 44 34 44 4.9 82
2.8 33 3.4 34 4.8 84
2.8 58 3.4 58 4.6 9%
2.9 66 3.5 66 4.4 92
2.8 69 3.4 69 4.4 98
2.8 70 3.4 70 4.3 102
2.9 71 3.5 71 4.4 106
2.7 74 4 73 4.5 110
2.7 80 4.1 74 4.6 116
2.7 85 4.3 70 4.7 122
3 89 4.3 67 4.8 126
28 90 4.4 67
2.8 93 4.6 60
238 99 4.8 33
2.8 101 3.2 43
2.7 102
29 104
2.6 106
2.9 107
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3)

fugl futfl flash fuel open tip
ratio | blow out | ratio . smooth
o o back ratio %
Yo (cm/sec) Yo flame
(cm/sec)
(cm/sec)
2.8 42.5 3.2 43 6.1 43
2.7 51 3.1 49 5.8 48
2.7 56 3.3 52 5.6 53
2.75 61 3.2 52 5.6 56
2.8 64 3.1 56 5.4 60
2.7 64 3.2 58 5.4 63
2.75 66 3.1 61 5.2 65
2.75 68 3.2 64 S.1 71
2.75 74 3.4 69
2.6 80 3.8 72
2,75 83 4.4 72
2.8 89 4.6 71
2.6 90 4.7 68
2.75 93 4.8 66
2.88 103 4.9 63
2.75 103 5 60
2.8 109 5.1 56
3 115 5.3 53
2.8 119 5.5 48
3 120 5.7 43
2.8 124
3 125
3 129
2.8 129
2.9 132
2.9 135
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(4)
fuel fuel fuel | open tip | fuel | closed tip
. . flash . .
ratio | blow out | ratio back ratio | smooth | ratio | smooth
% | (cm/sec) % ac % flame % flame
(cm/sec)
(cm/sec) (cm/sec)
2.1 44 2.7 43 6.1 45 4.2 102
2.1 51 2.8 43 5.8 60 4.1 110
2.3 52 2.6 52 5.7 66 4.1 115
2.3 67 2.6 58 5.5 72 4 122
2.4 68 2.7 65 5.5 76 4 126
2.2 65 2.7 70 5.1 83 4 130
2.2 70 2.8 74 52 88
2.2 74 2.6 80 5.1 95
2.1 80 2.8 85 4.9 100
2.1 85 2.8 89 4.9 104
2.2 89 2.9 93 5 106
2.3 92 2.9 99 5.1 110
2.2 98 3 100 5 114
2.2 101 3 101 4.9 118
2.2 104 3.3 102 4.8 124
2.1 106 3.5 102 4.9 127
2.2 111 4 100 4.9 134
2.3 115 4.2 94 4.8 140
2.4 120 4.4 91
24 124 4.4 86
2.3 130 4.5 81
2.3 135 4.6 76
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