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Venturi Effects Induced by the Local Ventilation Fan in
Large-Opening Room-and-Pillar Mining Sites
Chang Woo Lee* and Nguyen Van Duc

Abstract In large-opening room-and-pillar mining sites, particularly without the devices for the ventilation control,
the airflow pattern created by the local fan operation is too complicated to quantify and also shows low ventilation
efficiency. This study aims at performing a series of CFD analysis for the so-called venturi effects of the local
fans; the effects of increasing airflow rate along the axis downstream of fan resulting from increased kinetic energy
and subsequently decreased static pressure in the downstream. Effects of the fan type and installation height are
compared. 1 vane-axial fan and 2 propeller fans are analyzed for their venturi effects, while the vane-axial fan
was installed at the height of 1.0, 1.5 and 2.0m for comparison. The results can be applied to improve the economy
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and efficiency of local fans for securing better air quality and work environment management.

Key words Local fan, CFD analysis, Venturi effect, Large-opening mine, Work environment management
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Table 1. Characteristics of the fans for CFD analysis

Scenario

1

2

3

Fan type

Vane-axial fan

Propeller fan

Propeller fan

Fan dimension

-00.91 m
with ©0.58 m reducer
-discharge diameter: 0.58 m

-discharge diameter: 2.4 m

-discharge diameter: 3.66 m

-length: 2 m -length: 2 m -length: 2 m

Fan capacity 19 KW 17.2 KW 25 KW

Fan discharge rate 10.4 m%s 58.5 m¥/s 132 m’/s

Outlet velocity 39.4 m/s 13 m/s 12.6 m/s

Fan thrust 492 N 917 N 2003N

Duct installation No No No
Table 2. Characteristics of the airway ventilation resistance

Air velocity(m/s)
Category
0.1 0.2 0.5 5 10

Wall roughness height (mm) 20 20 20 20 20

Reynolds number 67,677 135,353 338,383 3,383,829 6,767,658

f 0.0256 0.0246 0.0239 0.0235 0.0234

K (kg/m’) 0.0153 0.0147 0.0143 0.0141 0.0141
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Fig. 3. Distribution of air velocity over the vertical plane along the airflow axis
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