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Abstract: In order to investigate the impact of drill pipe rotation on coal particles transport efficiency

during negative pressure sampling, CFD and DEM were used to explore the effects of drill pipe rotational
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speed and coal particles mass flow rate on gas-solid flow characteristics. The results show that: the
maximum axial airflow velocity inside the drill pipe decreases and stabilizes as the transport distance
increases, while the maximum tangential velocity rapidly decays and vanishes. As rotational speed
increases, the axial airflow velocity remains largely unchanged, but the tangential velocity significantly
increases. With higher rotational speed, the spiral flow of coal particles becomes more pronounced, the
length of the vortex region increases, and the length of the suspension region decreases. The number of
coal particles entering the drill pipe decreases, and the distribution of particles above 5 m/s increases and
becomes more dispersed. During rotation, the actual solid-to-gas ratio inside the drill pipe is lower than

the set value, and coal particles transport efficiency increases and then decreases with the rise in rotational

speed.
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characteristic ; computational
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Fig.2 Axial velocity distribution of airflow inside the sampling drill pipe at different rotational speeds
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Fig.3 Tangential velocity distribution of airflow inside the sampling drill pipe at different rotational speeds
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Fig. 4 Flow state of coal particles inside the sampling drill pipe at different rotational speeds
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Fig.5 Distribution of coal particles velocity in sampling drill pipes under different working conditions
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Table 3 Comparison between set solid gas ratio and

actual solid gas ratio under different operating conditions
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Fig.7 Coal particles conveying efficiency under various

operating conditions
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