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Table 1 Elemental and industrial analysis of apple tree sawdust
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Fig. 1 Schematic diagram map of a multi-parameter control

system for preparing biomass pellet fuel
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Fig. 2  Schematic diagram of pelleting and extrusion process of

biomass single pellet fuel
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Fig. 3 Relationship between force and displacement during

pelleting process of single pellet for apple tree sawdust
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Fig. 4 Relationship between force and displacement during

extrusion process of single pellet for apple tree sawdust
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Fig. 5 Relationship between different parameters and energy consumption during pelleting and extrusion process
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EFFECT OF DIFFERENT PARAMETERS ON ENERGY CONSUMPTION OF
BIOMASS PELLET IN SINGLE PELLETIZATION

Cui Xuyang', Yang Junhong', Deng Lei', Lei Wanning’, Huang Tao’, Bai Chao’
(1. Key Laboratory of Efficient Utilization of Low and Medium Grade Energy , MOE , School of Mechanical Engineering ,
Tianjin University, Tianjin 300072, China; 2. Xi’ an Tusholdings Raising Energy Group Co., LTD., Xi’an 710100, China)

Abstract: Biomass pellet fuel is an important way to use biomass energy efficiently. The apple tree pruning branch is a
typical wood waste material in Shaanxi Province, China. By using the multi-parameters control system of biomass
pelletization, the force - displacement curve in the single pelleting process was analyzed. And the effect of the moisture
content of the wood material (5%-20% ), molding temperature (70-150 °C) and pressure (80-120 MPa) on the energy
consumption of pellet was be performed. The results show that with the increase of the displacement of the pressure bar, the
pressure change presents three stages in the pelleting process, including the loose section, the transition section and the
compression section. Secondly, the pressure change during the extrusion process generally fluctuates, and the initial
fluctuation range is large. In the test range, as the temperature of the mold increases, the energy consumption of the
pelleting process decreases, and the energy consumption of the extrusion increases. With the increase of the pressure, both
of them increase; the influence of the moisture content is the same, and 15% reaches the lowest value (29.47, 4.79 J/g).

Keywords: biomass fuel; densification; wood wastes; pelletizing; energy consumption



