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Table 1  Proximate analysis and ultimate analysis of straw bales
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INEREFF 40.68 591 0.65 0.18 35.05 713 1040 6390  18.57 15740
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Fig. 3 Temperature versus time at different

height from grate during combustion of corn straw bales
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Fig. 4 Temperature distribution measured inside fuel

versus time
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Table 2 Time required when adjacent thermocouples reach 300 °C and propagation speed of fire frontal

A ] FAGHE L v . ] N ARG v ¢ HNZEREHEE vy B EREHE vy
o7 TI—T2  T2—T3  T4—T3 T5-T4 TI1—T2 T5—T4  T2—T3  T4—T3
BsF [R] a1 F/s 120 560 900 240 120 240 560 900
X E A /mm s 0.83 0.18 0.11 0.42 0.83 0.42 0.18 0.11
-S4 1 0.51 0.27 0.63 0.29
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Table 3 Temperature of fire frontal under different

thermo-element
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Fig.7 Temperature and weight versus time during combustion of

corn straw bales under different flow rate
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ANALYSIS OF COMBUSTION CHARACTERISTICS AND
INFLUENCE FACTORS OF BALED STALK

Zhang Pin'?, Liu Shengyong'?, Wang Jiong"*
(1. Key Laboratory of Renewable Energy of Ministry of Agriculture , Henan Agricultural University, Zhengzhou 450002, China;
Y Y 8y Y 8 g Y &
2. Henan Province Collaborative Innovation Center of Biomass Energy , Zhengzhou 450002, China )

Abstract: The research on combustion characteristics and influential factors of baled biomass straw fuel was conducted
by applying an independently designed test bench. The results show that the burning of baled biomass straw fuel is
carried out from the outside to the inside, the combustion process passes through four stages: water evaporation,
pyrolysis, combustion and burnout. When the air supply is 70 m’/h, the fire front face of the baled corn stalk fuel spreads
faster toward the lower side than the upward propagation, the inner layer propagates faster than the outer layer, and the
burnout takes longer time. With the increase of air supply, such as 90, 110 m*h, the upward propagation speed of the
fire front face exceeds the downward propagation speed, the propagation speed of the outer layer is faster than that of the
inner layer, and the temperature of the fire front face increases as the air supply increases. When the air supply continues
to increase, the air supply is 130 m’/h, and the time required for burnout is the shortest, but the peak temperature of the
fire front face decreases; Under the same air supply volume of 90 m*h, as the inner part of the baled wheat straw fuel is
looser, and its upward, downward and inner layer fire front face propagation speed and the temperature of fire front face
are higher than the baled corn stalk fuel.

Keywords: biomass; stalk; combustion; boiler



