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Prevention and control of air pollution from the household coal combustion
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Abstract : In order to improve the combustion efficiency of the furnace on the market,and reduce the discharge of pollutants from civilian
coal ,and obtain different combustion patterns on the market of civil combustion characteristics ,the combustion characteristics of chemical
additives containing bituminous coal briquettes,developed by Yankuang Group Company,were experimentally investigated in newly devel-
oped staged pyrolysis—semi coke combustion stove and 6 other commercial household coal stoves. Water boiling speed, fire intensity, flue
gas temperature , thermal power output,and CO emissions were measured and compared. The coal stoves were classified into 3 categories
according to the air—flue gas flow mode,namely,updraft stove,downdraft stove and pyrolysis—semi coke combustion staged stove. Results
demonstrate that the updraft stoves have higer water boiling speed and fire intensity , respectively at 8 “C/min and over 2 kW. But this type

of stoves emit heavy black smokes from the stack, causing serious air pollution. The thermal efficiency of the updraft stoves is low,and it is
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difficult to control the thermal power output, primarily due to the high flue gas temperature , which is average as high as 300 °C , resulting in
it is required frequent coal addition, and thus the furnace combustion and pollutant emissions have a strong cyclical. For the downdraft
stoves ,most of them cannot provide cooking functionality because of the multi—upward/downward flue gas flow path designs. The downdraft
stoves can achieve smokeless combustion and emission, contributing to reduction in the PM, 5 and VOCs emissions. The downdraft stoves
require less frequent coal addition,and the combustion process is relatively stable. However, due to the air flows downward through the en-
tire coal packed in the stove,the coal pack is easily bumnt through,leading to emerging serious smoke. The decoupling stoves are designed
by separation of air starving pyrolysis process and air — rich semi—coke combustion process, which leads to appreciable NO_ reduction. The
decoupling stoves can be characterized by higher fire speed and intensity (higher than 6 °C/min and 2 kW respectively ) , excellent cooking
ability , stable heat supply and higher thermal efficiency as results of complete coal briquette combustion and lower flue gas temperature
(less than 250 °C ). Smokeless emission is achieved throughout the combustion process. The thermal power output is easy to adjust, and
coal addition is much less frequent. Benefited by appropriate air staging supply, the complete coal combustion results in lower CO emission
compared to other types of coal stoves. It can be concluded that by adapting the “coal-stove matching” principle ,the combustion of bitumi-

nous coals can achieve smokeless,along with the features of high fire speed and intensity, ease to use and thus customer adoption.

Key words : household coal ; stove ; combustion characteristic ; pollutant emission control
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Fig. 1 Schematic diagram of thermal performance test
system for civil stoves
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Table 1 Quality data of raw coal and clean coal

J:Hﬁ Mad/ Ad/ Vdaf/ FC(I/ val,ar/
% % % % (MJ - kg™")
JRURHAE 5.0 19.9 38.2 49.5 24.3
A 2.8 28.2 43.5 39.5 20.3
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Fig. 2 Comparison of different stove fire speed and fire
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Fig. 3 Heat load trends of different stoves
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Fig. 4 Comparison of exhaust gas temperature of

different stoves
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