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Numerical Simulation of Flow Characteristics of Wheat Grain Bend

WANG Boshi, LI Yongxiang*, ZHANG Yongyu, JIANG Pengren, XU Xuemeng

(School of Mechanical and Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China)

ABSTRACT: The work aims to study the characteristics of pneumatic conveying of wheat grains at the bend. Based on
the Euler-Euler two-fluid model, combined with the wall collision friction model, solid stress of particle dynamics and the
Gidaspow drag model, a pneumatic conveying model of wheat grains at the bend was constructed. FLUENT was used to
numerically simulate the pneumatic conveying process of wheat grains at the bend. The distribution of wheat grain
concentration, gas-solid two-phase velocity, shear force between wheat grains and the wall and turbulent kinetic energy of
wheat grains in the process of wheat grain flowing through the bend and the straight pipe after the bend were analyzed.
The simulation and experimental results showed that the grain phase volume fraction, gas-solid two-phase velocity, grain
and wall shear force and turbulent kinetic energy of wheat grains changed with the angle of flow into the bend. Due to the
collision and friction among grains and between grains and the wall, the parameters of wheat grains gradually slowed
down with the increase of conveying distance after flowing out of the bend. FLUENT software is used to simulate the
flow characteristics of wheat grains in the bend, and the reliability of the simulation is verified by experiments. This study
combines with the gas-solid two-phase theory and provides a theoretical basis for the design, development and
optimization of pneumatic conveying in the bend.
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Tab.1 Wheat size parameters

AR K/mm Fi/mm JZ/mm e H A% /mm S35 244 H A2 /mm PR
1 6.11+£0.21 3.35+0.16 3.11+0.26 3.99
2 6.15+0.14 3.38+0.26 3.16+0.24 3.97 3.98 0.64
3 6.20+0.23 3.26+0.25 3.18+0.15 4
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Fig.6 Comparison of simulation and experiment at the bend
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Fig.7 Comparison of simulation and experiment of straight pipe after the bend
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Fig.8 Distribution of grain volume fraction at different angles at the bend
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Fig.10 Gas-solid two-phase velocity distribution at the bend
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Fig.11 Gas-solid two-phase velocity distribution in horizontal pipe after the bend
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