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Fig.1 Schematic diagram of air distribution in biomass boiler
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Table 1 Chemical composition of corn stalk
e JLHEGHTI% TAkA /% HEBVRBUR iy
Ca Hy Ou Na Sq My Aar Var FCur Hi/(grem™) (kJ'kg™)
FOKFEH 45.54 6.02 47.41 0.77 0.13 5.12 5.76 71.64 17.48 1.05 16473.1
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Table 2 Ratio changes of air distribution

P AR SRR SRR NOLHEBGR
5 5 /% 4% 4% B /(mg-m™)
RI 60 0 40 244.91
R2 60 10 30 148.76
R3 60 20 20 224.96
R4 60 30 10 299.34
R5 70 0 30 163.27
R6 70 10 20 83.45
R7 70 20 10 210.44
RS 80 0 20 259.42
R9 80 10 10 185.04
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Table 3 Relationship of excess air coefficient on NO, and SO,

concentrations
HRESR Py i SO, K EE NO, Ji &k ¥
 ay /(m*h™) /(mg'm™) /(mgm™)
125 1016.14 41.86 125.05
1.50 1193.94 34.86 100.45
1.75 1371.74 29.29 83.03
2.00 1549.54 25.42 67.65
2.25 1727.34 22,67 59.45
2.50 1905.14 20.44 4920
2.75 2082.94 18.54 43.05
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Fig.2 Relationship of excess air coefficient on flue dust emission
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Fig.3 Relationship of excess air coefficient on heat loss of the
boiler
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Design and low NO, emission effect of biomass briquette boiler with third
air distribution type

Guo Feigiang®, Dong Yuping®, Dong Lei?, Jing Yuanzhuo?, Yan Yongxiu?
(1. Key Laboratory of High Efficiency and Clean Mechanical Manufacture Ministry of Education, School of Mechanical Engineering,
Shandong University, Jinan 250061, China; 2. Shandong Baichuan Tongchuang Energy Company Ltd, Jinan 250101, China)

Abstract: According to the combustion characteristics of biomass materials, a new boiler structure with three air
distributions was designed, and the variation characteristics of the pollution gas emission and heat loss with the change
of air distribution ratio and quantity were studied. The results showed that the mass concentration of NO, changed by
changing the ratio of air distributions. When the ratio of the primary air, secondary air, and tertiary air was 7:1:2, the
mass concentration of NO, got the minimum value of 83.45 mg/m’. With the increase of excess air coefficient, the mass
concentrations of SO, and NO, decreased gradually; the flue dust concentration increased continuously; the total heat
loss of the boiler decreased first and then increased. When excess air coefficient was 1.75, the total heat loss got the
minimum value of 13.8%, and the mass concentrations of SO,, NO, and flue dust were 29.29, 83.03 and 74.90 mg/m3
respectively. This research provides the theory basis for the combustion boiler design and operation of biomass briquette
with low NO, emission.

Key words: biomass, boiler, heat losses, three air distributions, excess air coefficient, NO, emission



