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Combustion Characteristics of a Tubular Flame Burner for Methane

Ryoichi HAGIWARA, Masaya OKAMOTO, Satoru ISHIZUKA*®,
Hideo KOBAYASHI, Akira NAKAMURA and Minoru SUZUKI

*¢ Hiroshima University, Dept. of Mechanical Engineering,
1-4-1 Kagamiyama, Higashi-Hiroshima, Hiroshima, 739-8527 Japan

Combustion characteristics of a tubular flame burner, which has been developed previously for
propane, have been investigated with using methane as a fuel. The results show that the combustion
characteristics for methane are almost the same as those for propane. Namely, (1) the equivalence
ratio at the lean limit is about 0.5, (2) the wall temperature at the injection section is kept low, and
(3) the burned gas temperature is uniform in the axial direction. However, ( 4) a tubular flame with
a large laminar flame area of 0.24 m® is obtained with lean mixtures, (5) the stable flame region in
the fuel-rich side is very narrow, (5) the equivalence ratios at which the flame diameter, the flame
length, and the flame temperature take their maxima or minima are shifted to 0.9, and (6) the
volumetric burning rate becomes 50% less or more than the total mixture volume flow rate for the
near lean- and rich-limit mixtures, although they agree well for the stoichiometric mixture.
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Fig.1 Appearance of methane flame [ Q=80 Nm®/h,
(a) @=1.0,(b) ©=0.6,(c) @=0.57,(d) @
=1.2]
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Fig.2 Variations of the flame configuration of @=0.6
with the air flow rate [(a) Qa.r=60Nm?/h,
(b) Qair:100 Nm3/h, ( C ) Qaz‘r:140 Nm3/h]
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Fig.5 Variations of the flame length L with the equiva-
lence ratio @ [(a) Qair=80 Nm?/h, (b) Quir=
140 Nm?/h]
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Fig.8 Variations of the flame temperature with the
equivalence ratio (Q.r=80 Nm?3/h)
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Fig.6 Radial temperature distribution [&z:r=80 Nm?3/
h, methane: @=1.06, propane: @®=0.94)
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Fig.7 Axial temperature distribution (Qa:»=80 Nm?3/h,
methane: @=1.04, propane: @=0.96)
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Fig.9 Variations of the flame area A with the egivalen-
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BEZRE Qourning (= A+ Su= Quotar) DY BT L 2L
ZRI0 RS, I CTREEEE L L T, IRFA
RED L 2ER2AV, BHEEIERETH 2B
TR Qua T, EFE WO THTH 2B YR
LMY 5, HRE1MMETEASY v, Tay
WIS ERBIRBERE L IBREIIZIZZE L ERES
DERSTWDH, HEMBEMCT T ONE
WEISDOITNBKELL LD, &z, Tu gt
A DIEDDTHIKE D,

B 114k, B ERMEE2E 2 T, AUERZR
WL, REMZYEIICB T 2 EEREEEE Qournine
EIRIRE Qo EDBARERDIERTH S, HER
FEREIREERTRLEE LI RIRETHLDT, &
FEOHLL 23 RER Y=X TRl ZRL 7%z,
7ur TR, BERESR(0=1.000HEIZIZF LA

300 1 [T T T T T
@
=
E ®
& 1t © 0 1
3
K
Os)o o qrreeeees 3 """""
& (o]
§ .oo o T
S T . - o* 1
st '“Z; ------ Qtotal
e methane
Qlotal O propane
() I Lo el
0 1 o 20 1 o 2

(a) (b)
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