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Table 1 Main equations for the mathematical model.

	Items
	Equations

	CFD method


	The volume formula for phase q
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	The continuity equation for phase q 
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	The momentum balance yield equation for phase q
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	The phase q stress-strain tensor equation
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	The equation of the inter-phase exchange of phases q and p
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	Hard 
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model
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	The translational and rotational velocities for particle i
	The translational and rotational velocities for particle j
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	The translational and rotational velocities for particle i
	The translational and rotational velocities for particle j
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The symbols in the equations can be seen in the symbol list.

Table 2 Physical and numerical parameters used in the model.

	Properties
	Value

	Size of the coal roadway(m)
	27×5×2.2

	Size of the fully mechanized excavator (m)
	8.5×2.9×1.75

	Diameter of the wind pipes(m)
	0.8

	Length of the supply ventilation duct (m)
	22

	Diameter of dust particles (μm)
	2~200

	Shape of dust particles
	Sphere

	Density of coal dust (kg/m3)
	1450

	Density of quartz dust (kg/m3)
	2200

	Generating Rate of dust particles(kg/s)
	5.02×10-6 

	Quantity proportion of quartz and coal dust 
	1/3, 1/4, 1/10

	Air density (kg/m3)
	1.225

	Air viscosity (m2/ s) 
	1.7894×10−5

	Supply air velocity(m/s)
	10, 13, 20

	Time step (s)
	1×10-5
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