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Influencing factors of air curtain in cutting off roadway airflow

JIANG Zhong-an, LUO Ye, NIU Wei

(Civil and Environmental Engineering School, University of Science and Technology Beijing, Beijing 100083, China)

Abstract
and the requirement of structural design, the main influencing factors of air curtain in controlling

In this paper, in view of the characteristics of mine air curtain in cutting off roadway airflow

airflow were obtained by theoretical analysis on the flow model of single-machine recycling-type air
curtain. Furthermore, the experimental model of air curtain to cut off roadway airflow was established
by using similar principles. The experiment results show that the optimum angle of air curtain and
optimum width of air supply outlet in the roadway are 30° and 8 cm, respectively. Finally, numerical
simulation by FLUENT was conducted to verify the correctness of experiment results. The results can
provide reliable theoretical guide to the structural design of mine air curtain in cutting off roadway
airflow.
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Fig.1 Circular single air curtain of actual flow model
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Fig.2 Schematic diagram of the experimental
apparatus of air curtain
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Fig.3 The angle of jet flow on effects of wind
resistance rate and pressure differential
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Fig.4  Air supply outlet width on the wind
resistance rate influence and pressure differential
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Fig.5 The 3D geometric model and mesh
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Table 1 Table of Boundary conditions set

Boundary Conditions (i1 #+4%1F) Define (3% 5E)

Inlet Boundary Type (A 11321 525 7) Velocity-inlet G A 1)

Inlet Velocity Magnitude (A I13%)%) 2.98 m/s

Interior (P4 #5321 72 700) Fan (KU L A4 1F)
Pressure-jump (& 7 #kEK) 120 Pa

Outlet Boundary Type (H 113 7 2571) Outflow (H7T)

Wall (3#%#¥) Shear Condition (B§¥Ji151)  No Slip (LiE#)
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Fig.6 Different jet angle on effects of wind resistance rate
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Fig.7 Jet angle of 30 degree airflow effect chart
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Fig.8 Different width on effects of
wind resistance rate
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Fig.9 Air supply outlet width 8 cm airflow effect chart

4 %5 i®

1) 386 BOLAE B b I XL 2 ) B
WorHT, 15t T R R W KR EEE R R,
RIS e . et WP IAR . e 38
ARTE WA SRR R
2) BEH TAENER %%%m%ﬁ%&ﬁﬁ
AR, SR AR Dl 30°IN, L T AR AE ik B AE,
S 5 HUE A2 R A — L

3) A HEM TAEYEREREAG fIE XA H 1 58 BE 1)
AT AR, MR O 8 em i, HT
VEPEREIA B fE, 5080 5 B AP 4 SR A—3

S K

[11 REZ%, #ME. JRRF LT KGR BB KN
[0]. #EZF, 2008(18): 117-117.

WU Yan-jun, SUN Jian. Discussion on the application of
control technology in mine air flow[J]. Silicon Valley,
2008(18):117-117.

[21 Ak, HIFRE DAL T LR 0]
1990(2): 77-79.

SHI Hai-lin. Study on mine ventilation optimization[J].
Shandong Gold, 1990(2): 77-79.

[31 BTH, s, s, 5 SRR R RS
BRIV HWEIIN]. fAtsE, 2007, 59(5): 39-42.
ZHAO Qian-li, GAO Qian, GAO Chuang-zhou. The
mine-used air curtain for cutting off airflow theory model
and its application[J]. Nonferrous Metal, 2007, 59(5):
39-42.

[4] GUYONNAUD L, SOLLIEC C, DUFRESNE D M,
REY C. Design of air curtains used for area continement
in tunnels[J]. Experiments in Fluids, 2000(28): 377-384.

[5] SEEE, P, FEW. 20 E TR SR

HIZR 34,

15.0
I 13.5
12.0
10.5
9.00
| 7.50
6.00
4.50

3.00
1.50 y\

(b) HE=H

F]. FH @R LRSI, 2001, 22(3): 1-4.
SHI Zi-giang, SHI Zhong-zhan, TANG Xiao-li. Study on
the calculation method of air curtain[J]. Journal of

Qingdao Institute of Architectural Engineering, 2001,

22(3): 1-4.
[6] Foekh. 5 RWLI]. #4:, 1994, 15(9):
19-22.

WANG Ying-min. Ejector jet fan for mine[J]. Gold,
1994, 15(9): 19-22.

[71 BRE, 30eE, 9. 2900 Ry
EREARBHRE ] P EF L, 2002, 11(5): 13-15.
CHEN Xi-shan, LING Xiao-chun, LI Yang. Multistage
fan station ventilation new mode and new advances in the
underground ventilation technology[J]. China Mining,
2002, 11(5): 13-15.

[8] MOLL AT J.
multi-fan ventilation systems in uk coal mines[J]. Journal
of the Mille Vantilation Society of South Africa, 1994,
47(1): 2-18.

[9] MW IRl KRS S HORERIFIR[I]. =64,
2002, 31(3): 31-37.

XIE Xian-ping. Review on development of theory and
technology of mine ventilation[J]. Yunnan Metallurgy,
2002, 31(3): 31-37.

[10] EilgTs, EBV-. § AT A s R E R,
LM, WOt S Tk, 2007, 27(6): 75-77.
WANG Hai-ning, WANG Hua-ping. Mine air curtain air
flow simulation and analysis[J]. Mining Research and
Development, 2007, 27(6): 75-77.

[11] 7, ska B, § A SHERR RSN AN,
AR, 2006, 31(5): 615-617.

WANG Hai-ning, ZHANG Hong-ying. Experimental
research and application of mine air curtain[J]. Journal of
China Coal Society, 2006, 31(5): 615-617.

An approach to the optimization of



