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Fig. 1 Schematic diagram of incline-channel ring

moulding machine
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Fig. 2 Schematic drawing of forces exerted on

material at entrance of incline-channel
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Fig.3 Schematic drawing of forces exerted on material in

incline-die channel
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Fig. 4 Varying law of energy consumption in

incline-channel under different inclination angles
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Fig. 5 Varying law of compaction density in

incline-channel under different inclination angle
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Fig. 6 Energy consumption and compaction density

analysis under different Poisson s ratio of material
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Fig. 7 Energy consumption and compaction density

analysis under different friction coefficients
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ENERGY CONSUMPTION AND COMPACTION DENSITY
ANALYSIS IN AN INCLINE-CHANNEL RING MOLDING MACHINE

Cao Yongquan'”, Sun Jiao'”, Yu Feiyue'”, Chen Wenyi'”, Wang Xuran’
(1. Department of Process Equipment and Control Engineering , Hebei University of Technology , Tianjin 300130, China;
2. Research Center of Engineering Fluid and Process Enhancement , Hebei University of Technology , Tianjin 300130, China;
3. Hebei Xuran Straw Energy Technology Co., Lid., Hengshui 253800, China)

Abstract: In view of the problem of low compaction density of the ring-matrix molding equipment, a new type of incline-
channel matrix for biomass compressing was proposed. Through the mechanical analysis of raw material during the
briquetting process in die channel, the model of compaction density and energy consumption was established. The
influence of various parameters on the energy consumption and the compaction density in the incline-channel matrix were
investigated. The results show with increasing the inclination angle of channel axis from 0° to 20° , the energy
consumption for material compressing in channel grews 43.6% , while the molding density increased by 75.5%. In the
inclined die channel, the extrusion energy consumption increases with the rise of the friction coefficient between the
material and the channel wall, the Poisson’s ratio of material and the length of the channel when the friction coefficient
between the material and the inner wall of the ring die increases, the extrusion energy consumption decreases with the
decrease of the channel size, it showed a tendency to increase first and then decrease. The compaction density is
enhanced with the rise of various parameters, and the enhancement is much larger than the energy consumption.

Keywords: briquetting; stress analysis; energy consumption; compaction density; inclination angle



