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Abstract

The objective of this study is to investigate on the pulsating combustion of a granular coal in
a Rijke type pulse combustor. The combustor is made of a 120cm long pipe with a honeycomb as
a fire grate in the lower half. A fixed amount of coal is laid on the honeycomb and burned
downward after ignition by using propane gas. Then the combustion driven acoustic oscillation
occurs and makes the combustion pulsate with a very high amplitude. The effect of the pulsation
and the air flow rate on the combustion characteristics is examined in comparison with the
normal combustion. The non-pulsating combustion is made possible by placing absorbing material
under the honeycomb. The combustion phenomena are observed visually, the burning time is
measured in order to evaluate the combustion rate, and the variation of the gas temperatures is
recorded. It is found that the fuel particle is greatly agitated like boiling by the flow pulsation and
the burning-down velocity is so fast that the fuel is burned almost simultaneously. The combustion
rate can be increased as twice as that of non-pulsating combustion with increase of the air flow
rate. And the combustion becomes clean with less soot deposit and emission.
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Fig. 2 Acoustic mode shape for the particle velocity
in an air column, where A is the wave length
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Fig. 3 Heat source positions possible to induce the
Rijke oscillation
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Fig. 4 Schematic of the experimental setup

Table 1 Ultimate analysis of the brown coal
Carbon ()] 63.16(%)
Hydrogen (H) 3.97(%)
Oxygen ©) 14.68(%)
Nitrogen (N) 0.63(%)
Sulpher S) 3.21(%)
Ash (A) 14.35(%)

Fig. 5 Photograph of the brown coal
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Table 2 Details of the honeycomb

Cordierite ceramic
MgO0-2A1,0;-55i

Material 2Mg0 2 ,05-55i0,
(magnesium

aluminosilicate)

Thermal expansion

121077/
coefficient(25-1000°C) /C

Conductivity Kr
Kz

0.00005kcal/m.s. C
0.0001 kcal/m.s. C

0.25kcal/kg °C

Specific heat

Melting point 1410°C
Density 61kg/m®
Thickness 0.16mm
Mesh 400/linch?
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