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Fig. 1 Geometry and grid distribution of cyclone
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Tab.1 Properties of the gases

JP o, 2808 M3N3) sk 1 s .

¥ p/(kg'm )

Wiz
. 0.6125 0.918 75 1.2250 1.5325 1.8375 2.14375 2.4500
p/(kge(mes) ")
N1 N2 N3 N4 N5 N6 N7

M1 .4. 4735 %10 "¢ MINI MI1N2 MIN3 MI1N4 MI1N5 MIN6 MI1N7
M2.8.9470 x 10 -6 M2NI1 M2N2 M2N3 M2N4 M2N5 M2N6 M2N7
M3.1.789 40 x 10 ~° M3N1 M3N2 M3N3 M3 N4 M3N5 M3 N6 M3N7
M4.2.684 10 x 10 ~° M4N1 M4N2 M4N3 M4 N4 M4N5 M4N6 M4N7
M5.3.578 80 x 10 -3 M5N1 M5N2 MS5N3 M5N4 M5NS5S M5N6 M5N7
M6 .4. 473 50 x 10 ~° MO6N1 M6N2 M6N3 M6N4 M6N5 M6N6 M6N7
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Tab.2 Comparison of prediction and simulation values

of the two performance parameters

SR
28 L7/ TS M
i< (200C)
R ED 1. 845 1.721 1. 854
U* XL 1.853 1.715 1. 846
HXF R 22/ % 0.4 0.3 0.4
i i {5/ Pa 916 563 651
Ap B/ Pa 888 537 624
AHRT iR 25/ % 3.2 4.8 4.3
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Numerical Simulation and Optimization on Combustion of
Wood Briquette Heating Stove

Jiang Shaojian' Wang Tao’ Ai Yuanfang' Sun Yanwen' Peng Haoyi'
(1. School of Energy Science and Engineering ,Central South University, Changsha 410083, China
2. China Chengda Engineering Co. ,Litd. , Chengdu 610041, China)

Abstract: The technology of swirling combustion and a new kind of wood briquette fuel swirling burner
were proposed to improve thermal efficiency and reduce pollution emissions of the wood briquette heating
stove. Numerical simulation on combustion processing of different excess air coefficient and different
inclination between the secondary air inlet and grate wall in the heating stove was considered, aiming to
solve the velocity, temperature and concentration field. The results reveal that high temperature backflow
zone coming out through rotational flow secondary wind effectively strengthened combustion and improved
the furnace using area; combustion efficiency is the highest and pollution is the lowest, when excess air
coefficient is 1. 5 and inclination angle is 30°.

Key words: Heating stove Wood briquette  Swirling combustion grate burner Numerical simulation

Optimization
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Numerical Simulation of the Effect of Gas Property on the
Performance of Cyclone Separator

Li Kai Chen Dengyu Zhu Xifeng
(Key Laboratory for Biomass Clean Energy of Anhui Province, University of Science and Technology of China, Hefei 230026, China)

Abstract: The flow fields in cyclone at various model gases with p =0.612 5 ~2.450 0 kg/m” and y =
4.4735%x10°°~4.4735x10 ° kg/(m-s) were simulated by the computational fluid dynamics ( CFD)
software package, FLUENT 6. 3. The influences of density and viscosity of gases on the dimensionless
tangential velocity and pressure drop were performed respectively by single factor analysis. The result
indicated that the dimensionless tangential velocity of gas flow in cyclone increases as the viscosity
increase, while decreases with the increase of viscosity. Both density and viscosity have logarithmic
function relations with the dimensionless maximum tangential velocity. The drag coefficient is not only
influenced by the geometric parameters of the cyclone, but also affected by the viscosity of gases; there is
a logarithmic regression between the pressure drop and viscosity of gas. Moreover, a fitting bivariate
polynomial equation between the dimensionless tangential velocity and the factors was obtained.

Key words: Cyclone separator Performance Viscosity Density Simulation



