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Numerical Simulation of Combustion Characteristics of Biodiesel
with Different Proportion in Industrial Boilers

LYU Yan-yan' ,ZHANG Yan-wei' ,LIN Xin' ,REN Zhi-yuan
(1. Shanghai Industrial Boiler Research Institute Co. Ltd. ,Shanghai, China,Post Code ;201114 ; 2. School of Environment
and Architecture , University of Shanghai for Science and Technology ,Shanghai, China, Post Code ;200093 )

Abstract: In order to obtain the combustion process,radiant heat transfer capacity , temperature distribu-
tion and concentration distribution of products after combustion of biodiesel with different blending ratios
in the furnace,and provide data support for the development of new equipment and the optimization of ex-
isting combustion and heat exchange equipment, the combustion characteristics of the mixed fuel of
biodiesel and petrochemical diesel in industrial boilers were studied by numerical simulation method un-
der four different blending ratios of 10% ,30% ,50% and 100% . The calculation results show that there
are obvious differences in the combustion process of biodiesel with different blending ratios in the fur-
nace. With the increase of the proportion of biodiesel , the maximum temperature of the combustion center
in the furnace is 2 093,1 970,1 622 and 1 704 K respectively. The shape of the flame tends to increase,

and the relative position of the flame center in the furnace also tends to move to the tail of the furnace,
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moreover , there is unstable combustion in the combustion area of 50% and 100% biodiesel ; flue gas tem-

perature is the main parameter affecting the radiant heat transfer capacity of the inner surface of the fur-

nace; the maximum NO, volume fractions corresponding to the biodiesel with different blending ratios af-

ter the combustion are 132,18.8,0.62 and 4. 95 mg/m’ respectively. Increasing the blending ratio of

biodiesel can effectively reduce the NO, emission in the furnace.

Key words: biodiesel ,combustion characteristics,, numerical simulation ,industrial boilers
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Tab. 1 Industrial analysis and elemental analysis

of biodiesel with different blending ratios

Tk Hr/ % TLR I/ % Quet,a”
M, Ae G Hyo O0p Ny S,

HRK
MJ - kg_l

B10 0.00 0.01 86.47 10.92 2.34 0.26 42.76

B30 0.00 0.01 82.57 13.34 3.51 0.58 42.45

0
0

B50 0.00 0.01 84.33 14.11 1.05 0.51 O 40.58
0

B100 0.00 0.01 84.13 14.91 0.52 0.44 38.37
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Tab. 2 Working conditions of biodiesel with

different blending ratios
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4 B100 1.15 11.03 30 11.03 30
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Fig.2 Contours of temperatures for biodiesel with

different blending ratios at excess air coefficient

of 1. 15 in furnace
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