3520 B4 6 M SUR I R Vol.20 No.6

2020 4F 6 H The Chinese Journal of Process Engineering June 2020
i?ﬁ'fr’a.{&!.__ U, - 52 ; 5
;} MRESREIR i DOI: 10.12034/j.issn.1009-606X.219258
o Y 2t

Experimental study on the combustion of typical coal fuels in domestic
decoupling stoves

Jian HAN'?,  Xinhua LIU", Jingdong HE?

1. State Key Laboratory of Multiphase Complicated Systems, Institute of Process Engineering, Chinese Academy of Sciences, Beijing
100190, China
2. School of Chemical Engineering, University of Chinese Academy of Sciences, Beijing 100049, China
3. Chinese Academy of Sciences, Beijing 100864, China

Abstract: Burning bituminous coal, anthracite or 1200
Bl[\;mm?us
. . .. . = Anthracite
semicoke in traditional domestic coal-fired stoves . S ool 5 B Somicoke
2 ;E:i XX Bituminous briquette
generally suffers from low thermal efficiency and large Bituminous 7ol g
pollutant  emissions, thus causing  serious g swof N
. . . - TR
environmental problems. Decoupling combustion 0 A ] P

Pollutant

technology invented by the Institute of Process

Engineering, Chinese Academy of Sciences combines e
the advantages of both traditional updraft and Decouplingstove Semicoke
downdraft combustion modes, which can be used to @
suppress the emissions of multiple pollutants

Average cooking power/kW

Clean briquette Bituminous Anthracite Semicoke Clean briquette

simultaneously and realize high-efficiency heating and
cooking. In this work, in order to clarify the Pollutant emissions and cooking power

adaptability of domestic decoupling stoves to various civil coal fuels, the pollutant emissions and cooking power of a
tested domestic decoupling stove were experimentally investigated by burning several kinds of civil coal fuels such as
bituminous lump coal, anthracite lump coal, lump semicoke and bituminous briquettes. Further, the characteristic size
of bituminous briquettes was optimized according to the pollutant emissions and cooking power of the tested domestic
decoupling stove. The experimental results indicated that the decoupling combustion could facilitate the simultaneous
suppression of nitrogen oxides (NOy) and carbon monoxide (CO) emissions because of the unique stove structure and
draft type, as well as the reduction of sulfur oxide (SO;) and particulate matter (PM) by using clean briquettes from
bituminous coal as the fuels. Briquette size had significant effects on the pollutant emissions of domestic decoupling
stoves. With burning bituminous briquettes with optimized sizes in domestic decoupling stoves, the average NO, SO,
CO and PM emission concentrations at the baseline oxygen content of 9vol% were lower than 190, 300, 380 and 30
mg/m? respectively, and the cooking power was high up to 1.65 kW.
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Table | Properties of coal fuels
Fuel ¢ Fuel Proximate analysis (Ar)/wt% Ultimate analysis (Ar)/wt% Low calorific value
uelype size/mm Moisture Volatile Fixed carbon Ash C H (0] N S (Ar)/(MJ/kg)
Bituminous lump coal 10~30 4.01 39.26 44.20 12.53  68.24 4.52 8.79 1.34 0.57 28.27
Anthracite lump coal 10~30 2.53 7.21 80.88 9.38 81.73 2.78 2.00 1.26 0.32 31.10
Lump semicoke 10~30 2.49 8.46 65.50 2355  71.74 0.64 0.32 0.78 0.48 23.86
Briquette A Small 35%x20x15 2.43 39.42 44.73 13.42 6791 4.65 9.84 1.31 0.44 27.72
Medium 40%x25%15
Large 55x35x15
Briquette B 45x35%20 1.45 33.26 42.39 2290 61.27 391 8.87 1.17 0.43 23.27
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1. Coal feeding 2. Baffle
5. Grate 6. Airinlet 7. Air regulator II
9. Heat exchange tube

3. Pyrolysis chamber 4. Air regulator I

8. Combustion chamber
10. Cooking chamber 11. Mode regulator

12. Cooking position 13. Heat exchange water jacket 14. Flue gas outlet
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Fig.1 Typical structural diagram of civil decoupling and

cooking heating stove
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Fig.2 Changes of pollutant emission concentrations during the stable decoupling combustion of three kinds of lump coals
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Fig.3 Changes of particulate matter emission concentrations
during combustion of three kinds of lump coals
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during combustion of three sizes of briquette coal A
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Combustion mode Heating power/kW Cooking power/kW
Decoupling mode 12.6 1.65
Downdraft mode 10.5 1.10
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