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Research into Flame Behavior and Combustion Characteristics of Low calorie Biomass Gas
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ABSTRACT

The gasification gas produced in gasification furnace and the bio-mass gas collected from sewerage processing are
receiving attention as renewable energy. The bio-mass gas of which the release calorific value is about a tenth of
methane calorific value is the gas that contains much inert gas (N,, CO,). It is important that the bio-mass gas is
utilized as one of renewable fuel. In this study we research into combustion characteristic and stability limits of the

bio-mass gas diffusion flame.
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Fig.3 Velocity of fuel flow on blow-off for
inside diameter of each burner
(Hydrogen-Nitrogen mixed)
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Fig.5 Velocity of fuel flow on blow-off for
inside diameter of each burner
(Hydrogen-Carbon dioxide mixed)

Table 1 Impaired fraction of the flame stability with
changing Nitrogen to Carbon dioxide in Hydrogen flame

[%)

Hydrogen rate in low calorie gas

35(%) 30[%] 25(%)
1.94 18.8 22.4 30.0
Burner [ 190 1.8 22.4 30.0
inside |94 17.1 21.8 52.5
diameter [ g 14.4 21.1 44.1
N 16.7 18.1 24.3
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Fig.6 Velocity of fuel flow on blow-off for
inside diameter of each burner
(Methane-Nitrogen mixed)



FOCFH AR A ) N F T AHADKKEE) &SRB BT B 5T

A B ATKREOBE LITE, ) AVNENRKREL DI
DIBREEMENF EL TWAZ ERNbMn5s. ZHITEARL 9
Lo THROENTWDN, A X H A% KR THEH S-S
BETH L, 7 AV EETERE LR KKERT HHRICE
RLTWBEDELEZLND. KENPKELBEE LN L
WLV, ) ANRICE DHEBEN/NS IR IKFE L ITE- T-H
MBARENEZEZEZOND. A X BB 25%LL FCidsk
Lotz 7 ZVNEED 2. 00 [mm] LLFIZ 72 5 & A2 E
MK T LRIV o7z,

12

c

; 10  |——5.00mm

29g | |-E-340mm

°.E - A- 3.00mm

S 6 L : )

Z.E% -o- 194mm ,//". »
4 .

z3 2%

822 -

°

> 0

25 30 35 40 45 50 55
Methane ratio in low ccalorie gas[%]

Fig.7 Velocity of fuel flow on blow-off for
each Methane rate in low calorie gas
(Methane-Nitrogen mixed)
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Fig.8 Velocity of fuel flow on blow-off for
inside diameter of each burner
(Methane-Carbon dioxide mixed)

Table 2 Impaired fraction of the flame stability with
changing Nitrogen to Carbon dioxide in Methane flame

(%]
Methane rate in low calorie gas
50[%] 40[%]
Burner 5.00 22.6 24.1
inside 3.40 12.3 27.3
diameter 3.00 26.6 34.8
[[mm]] 1.94 21.0 16.0
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Fig.9 Velocity of fuel flow on blow-off for
inside diameter of each burner
(Hydrogen-Methane-Nitrogen mixed)
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Fig.10 Temperature profiles of low calorie biomass gas

flame(Exhaust velocity : 0.467[m/s]
Burner inside diameter : 5.00[[mm]])
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Fig.14 Profiles of flame temperature on each point
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