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Abstract
On the basis of the theoretical study of gas-solid two-phase flow of dust particles, based on ANSYS
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Fluent software, from the perspective of multiple dust sources, numerical simulation of the super-
position and diffusion law of dust particles from multiple dust sources was carried out for the rock
tunnel excavation working face with long pressure and short suction mixed ventilation, using the
main dust sources of cutting and crushing by the excavator, rock falling dust, and loading dust as
the superimposed dust sources. The results showed that during the cutting process of the tunneling
machine, the main dust source was affected by the ventilation airflow, and the vast majority of the
cutting dust particles flowed back with the exhaust side airflow, and then diffused and stabilized
with the falling rock dust and the loading dust on the exhaust side. A small number of cutting dust
particles were affected by the return airflow and diffused successively with the falling rock dust and
the loading dust on the inlet side. After the diffusion stabilized, some dust particles were affected
by the return airflow and diffused backward along the tunneling body, while others were trapped
and accumulated on the lower side of the inlet air duct, slowly diffusing along the wall towards the
rear of the roadway.
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Figure 1. The building of 3D model
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Figure 2. Schematic diagram of meshing
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Figure 3. Meshing the histogram of comprehensive quality evaluation
3. MIEXIDEGRE RETNERE

T I 0T R 2 2 T B SRR RIR B 20T LA &2 ANSY'S Meshing %R Gt AT 401, RS 85t/ o B R 4
8 0.21812, HoAiE AREN 0.99984, “FIYFE RN 0.83213, M EMTEMASHELL 0 N ZE, 14
B, H OH AT AL AR o A o
4.3. TERBEYHAEE

SN ANSYS [ JUFTRE RS 3347 A% R o O ACEE i, A ANSY'S Fluent 3E47 7 &S5 R iR . AT
BRI NTRRIRD E, XU R E R A . R HENLES AR, 2k MR R e i AT
KA. T Fluent (22 ARG BOR AT 700 1 ZOR S BB B W35 2 FioR:
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Figure 4. Schematic diagram of the key sampling locations of the contour map
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Figure 5. Contour map of dust particle concentration at each key sampling time point
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