] jemik —

ﬂ& B 52 X (Artcles) FIH 54 2011,29(09)
i BUsE Rl 458 70 &= 48 B 55 A

X BIR,BkESH.A A,E A, HEE
LWAHBRKFZF L RERGERNRFTIHRETELEELRET, L AFH 266510

BE RAENBHERELREZTENENSEIVPLNTH, ATERAGZETEERLRETKNER, 5 TRHEKREHE R
i, FRESEFERERNSE-BLHFNARRINEE, ELREERIEERRNERARZELREH LT B NEN ke
O-k HFHEE , RAETRMAMKH Simple &%, 7 A Fluent R4 SR TEEBM L RENTE S A NERT T HEBEM,E
PERER, RANEHRRELRFEG SN HAERILZRHININNST OSMMTEAR, RIBEMERMTEEHR
FRERES, ST THRERGMEASHEBENBRNGERIEERANERARELRZS, Z2GESBIFENAR, BX

HWHEART TEERBHMRIRE,
XER RUREIR;SEIEE,;RRTXE;#HRIE LD k- O-k, HFEE; HEEH
HESFEE TD714-2 XmIRIRE A doi 10.3981/j.issn.1000-7857.2011.09.007

Numerical Simulation of Vortex Air Curtain Suction Dust Control System
and Its Applications

NIE Wen, CHENG Weimin, YAO Yujing, ZHOU Gang, WANG Gang, YANG Junlei

Key Laboratory of Mine Disaster Prevention and Control, Ministry of Education; Shandong University of Science and
Technology, Qingdao 266510, Shandong Province, China

Abstract The system of suction dust control via vortex air curtain can effectively control the spread of gas load dust. In order to solve
the problem of large dust concentration in a fully mechanized excavation face, the forming mechanism for the dust resistance of vortex air
curtain is studied based on the phase flow theory and the characteristics of gas—dust particle two—phase flow. The mathematical model of
k—-&£—O-k, is established and used to solve the diffusion law of suction dust control via vortex air curtain. And based on the Simple
algorithm with a grid, the pretreatment software Fluent is adapted to conduct the numerical simulation on the spatial distribution law of
dust concentration in a fully mechanized excavation face. The simulation result shows that a lot of dust could effectively enclose in a
range of 0.5m from tunneling place to the front of road header driver via vortex air curtain suction dust control. According to the
simulation results and the actual conditions of working face on-site, the system of suction dust control via vortex air curtain in a fully
mechanized excavation face is designed. The system is composed of pane wall of fan drum and dust-removing and cleaning device. After
applying vortex air curtain suction dust control system to a fully mechanized excavation face, the average sedimentation rate of the whole
dust and respirable dust are as high as 94.4% and 93.7%, respectively, which effectively reduces the dust concentrations on work —site
locations face in a fully mechanized excavation face, and achieves a good dust fall effect. The promising development prospect of vortex
air curtain suction dust control system for solving the problem of the large dust concentration in a fully mechanized excavation face are
adequately explained through the discussion.
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Fig. 1 Streamlined diagram of vortex air curtain
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Fig. 2 Physical model after plotting its grid
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Fig. 3 Schematic diagram of trend of changes on the x (a), y (b), z (c) direction of dust concentration along roadway

M (kgem )

)|
pif L I
(a) (b) I

B4 I AFFERALE T ELS N8B LRE
Fig. 4 Dust concentration at worker respiration spot
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Fig. 5 Schematic diagram of the structure of

single pane wall of fan drum
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Fig. 6 Schematic diagram of the structure
of dust-removing and cleaning device
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Table 2 Dust concentration before and after using suction
dust control system via vortex air curtain
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