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Study on Flow Field Simulation and Local Resistance of Double-Frame Louver Windshield
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Abstract: The mine ventilation system is the important subsystem in the underground engineering of the mine. The accurate
control of the air volume is the basis for the optimization of the ventilation system, and the local resistance is one of the
important factors affecting the air volume. In order to study the local flow field characteristics of the double-frame louver
windshield, the Computational Fluid Dynamics (CFD) numerical simulation software was used to analyze the dynamic
characteristics of the local flow field of the louver windshield under different inlet wind speeds and different blade opening
angles. The relationship functions between the effective opening area of the windshield with the air volume and local resistance
were established and compared with the measured results. The results show that when the blade opening angle is 45°, a high-
speed flow field is gradually formed at the inlet of the windshield. With the increase of the inlet wind speed, the peak wind
speed and the flow field area increase. When the blade opening angle increases from 60° to 90°, the local resistance at the
windshield decreases and the distribution characteristics of the rear flow field change. During the process of the wind flow
passing through the windshield. the static pressure energy and kinetic energy are converted to each other. The pressurization
deceleration area and the vortex area formed on the leeward side of the air door become the key factors affecting the local
resistance and energy loss in the flow field behind the double-frame louver windshield. The local resistance coefficient of the
windshield depends on the effective wind area, which has a power function relationship with the blade opening angle. The
maximum relative error between the local resistance of the windshield calculated by the formula and the measured results is
5.57% » which shows that the local resistance calculated by the formula is more accurate.

Key words: Mine ventilation, Louvered windshield, Flow field distribution, Local resistance, Error analysis
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Fig.1 Installation position of the automatic

adjustment windshield
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Fig.2 Underground automatic adjustment windshield model
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Table 1 Main parameters of roadway model with

double-frame louvered windshied m
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Fig.3 Different grid division schemes
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Fig.4 Variation curves of wind velocity of return-air

roadway under three grid division schemes
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Table 2 Simulated boundary conditions and

solving parameters
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Fig.5 Wind velocity distribution cloud diagrams of

roadway under different inlet wind speeds
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Fig.6 Wind velocity distribution cloud diagrams of

roadway under different blade opening angles
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Fig.7 Contours of roadway pressure under

different blade opening angles
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Fig.8 Velocity distribution trajectory of the front and

rear positions of windshield on vertical section
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Table 3 Local wind resistance of louvered windshield
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Fig.9 Variation law of local wind resistance of louvered

windshield with boade opening angles of windshield
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Fig.10 Variation law of local wind resistance of

louvered windshield with opening area of windshield
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Table 4 Measured data of air volume and

pressure difference at both ends of roadway

under different blade opening angles
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Table 5 Comparison between the measured results of
local resistonce of louvered windshield and the

calculated results of derived formula
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