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Design and Test of Direct-fired Stove Using Biomass Pellet Fuel

LI Yameng'® ZHOU Xuehua'® HU Jianjun'? ZHU Shengnan'? JING Yanyan'® ZHANG Quanguo'"’
(1. College of Mechanical and Electrical Engineering, Henan Agricultural University, Zhengzhou 450002, China
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Abstract; Several issues existing in the biomass stoves, such as low thermal efficiency, substandard fire
intensity, insufficient air supply, uncomplete combustion, substandard emission and unitary function.
According to the requirement about the environmental cooking stoves with biomass pellet fuel for
centralized food catering, a novel direct-fired cooking stove with biomass pellet fuel was designed to solve
the mentioned shortcomings. An annular evaporator was installed above the furnace, the water inside the
evaporator was heated by the peripheral flame and flue gas, and high temperature steam produced from
evaporator was assigned to different routes to achieve the direct-fired cooking stove combined functions of
stir-fry, steamed rice, boil water and thermaling. Meanwhile, in order to ensure the uniformity of air
intake ,a grid shaped air inlet sleeve was designed, the wind was blown into the furnace in a rotating
form. Moreover, all the integrated functions can run simultaneously. According to the national standard
NB/T 34015—2013, the direct-fired stove was tested. The performance test results of the redesigned
cooking stove showed that the thermal efficiency for cooking reached 42.9% , and the integrated thermal
efficiency was 70. 7% combined with the thermal used for heating water. The fire intensity for cooking
was 14. 1 kW, and emission indexes of flue gas was lower than the national standard. The novel design of
the cooking stoves with biomass pellet fuel realized the complete combustion of biomass particles, which
can provide reference for the design and application of direct-fired pellet stove.
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Tab.1 Industrial and elemental analyses of biomass pellets

S8 B fE
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BRI TEY 1/ % 71. 84
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Fig. 1 Structural diagram of biomass multifunction stove
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Fig.2  Structural diagram of air inlet sleeve
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Tab.2 Data of stove performance test

[N
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IR I 45 H R K TR G,/ ke 2.2
WG 28 KA KT G5/ kg 15.0
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WG KR 15/°C 16.5
b s IR ¢,/ C 100.0
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R 6 45 AR R AR 15/ C 94
RKIGEFE T, /s 3 600
RACHEI v/ (K kg™") 2256
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Tab.3 Results of stove performance and flue

gas emissions test
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