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Study on flow field characteristics and calculation of local ventilation resistance

coefficient for turning areas of roadway

JIANG Liming, LIU Yanqing, ZHAO Can

(1.China Coal Research Institute, Beijing 100013, China;
2. State Key Laboratory of Coal Efficient Mining and Clean Utilization, Beijing 100013, China)
Abstract ; This paper presents results of a computational fluid dynamics (CFD) study, based on which a mathematical model is developed
to calculate the local ventilation resistance coefficient of roadway turning areas. The turning areas of two return airways, namely Jizhong re-
turn airway and Shangsitou return airway in Wangpo Coal Mine were selected as the study areas. From the CFD model, the pressure distri-
butions in the roadway turning areas and the local pressure loss along the turning areas were analyzed. The simulation results were then
compared with field measurements and empirical formula to calculate ventilation resistance in roadway turning areas. The results indicate
that the CFD simulation can accurately simulate local ventilation resistance in roadway turning areas. Combining numerical analysis with
CFD simulation results, a formula was established to calculate the local ventilation resistance coefficient from air flow and turning angle in
turning area of roadways. The results show that the ventilation pressure loss along roadway turning areas is “front big wave peak—back
wavelets peak” double wave peak type. This local resistance mathematical model for roadway turning areas could be used to predict the
ventilation resistance of newly developed curved roadways,and could also provide accurate wind resistance parameters for the calculation of
mine air network.

Key words: flow field of roadway; turning angle ;roadway air volume; local ventilation resistance coefficient

0 3| - SR o DL SR S RH g DX, 9F 5 R e S X
- Sl Jo O HL 3408 2 Xt T 1A i s 1 ey S e XU 7 95

A SRy S RH ) 2R B T O 22 SR AR T 7 % DI I TAR LUK S X g 53 B A3 2 5 T 2 19 of g
AE 5 X AR TE W I 2 D, AR E R 2 X AR KU KB SR B B S, AN ] T R 4 R

s B8 :2019-09-12; = {E dE . TIEE
E T b ES R TAE AR a0l 54 % B 5T H (2018-TD-ZD002)
EE R £ (1989—) , &, IARBEN  BNEHRR, ML, E-mail: 471730673 @ qq.com
95



2020 4F55 5 1A

www.chinacaj.net

# 2 A F H K 5548 4

T3 AR TE S DX R BB 7 77 A D IR XU 1 9 %
KA, I 2 RO RE S . AR HT A
ST AT X R R B 13 5 3 R P A
R RAESHR Jr R L) A B AR 2 S0 UL, ek
UERH T3 A R A HER 1

LSRN AR AT SR SRR 775 %L EPSIN
AT 25 XX S 0 A U IR 5T 1 e, 4 s A 1
e A5 DX RSB 0 77 A D IR B ey S KL 4 O LA
T REAS R T T8 e 25 DX Jm Sl LB 7, B
B B A LB AU 7 ik ) 46 S RS0 HE ik
Sefit THOR SRR, H Aok B2 B BTN BT 3R R
FHASEARR AL, J5 vk o 52 2% 4454y =3 18] A KU 32 47 F
52, TR A B CFD J5 A P Xt 6 18 XU 3 2
Ay, 0T AR T DXLty DXL T A2 A5 - 49 DX ) 37 A
A5 24 B S P BUDIE T T B AE S AR T X
AT AL ; TR s IR AE D S B Ay R oY
TR AR 7 3 A L S0 24 i
BUARL TR BT TE T M 22 5% 25w IR 3 7 A1 HL
s R ANAE D i BUE R T B 5T T B SR
AEAT B P A T R 0 A ML Pt A S
(EREU T IS 1 e 1 s B A 7 U SRy s XUBH T
SO SRR 5 SRR [ 78 ] 3 ik A 3 W 1 XU 3E 32 4
Fffy 2 DB AT 49 XU A0 X, 4 2 A A
1 CFD AE48LT7 6 He 73 4838 b A7 Je K S 3R 2%
T A KU 70 A1 IR, AR AR 4D 235 SR e i 4 1
MRT7 % o ARZWFTEN BRI EUERL T I5 0 148
WG 8 XK SR T 1 T8 KU S 247 5 i
5T, dE il KUBH 32k RS T — @ iR

TERT AW FE LR L, 283 % F BB AU 7 120
AE D XX e A T DL A4 Rk A T IR A
WS, DL P IR T 3 e 4 v [l s 5 b <F =k
[ JRE 4 s T 2 25 DX g T 9 X 4, FI ] FLUENT
A Bl B ARSI X — 5 3 R B 25 46
PR T AT A 5 DX IOXUIAE 3 AT AU e A e i
XFLE B S 45 R CFD AT 45 R 250 205X
TSR, 45 CFD AU Jr vk il S5 28, 75 LAl
b S ST AR TE U A B O F S R R AR
Hh ] XA 55T Sk 1] XU e 25 DXl Ry AL AR 5T
/N

1 BEHTXIE X CFD itE&E#

1.1 JU{AEBE L

LLIPG K b 3 B i 4R o 1 XU 5 <3k XL
BRI E R HARE IR 2 DS X s, mi g v
] XA B 25 DX R FH L 5 R 6 ) i1 = =k [l XL
96

BT IXECR A 2T sty , Irg &b X As
ESESR XA A BEFER R, FIHT GAMBIT JLAAT E 5
B 53 A AR L A LA AT | S S0 A T AR B 25
XIS RH ) R A, LA B 80 BE 5 B R OB
W1, 1 S AR 90° By r A R Bl XUAR 5 |
S 3k Il R e 25 DX LA A Y

x1 BWEHRERES EFLORELTRESH

Table 1 Geometric modeling parameters of South

Centralized return lane and Shangsitou return lane
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Fig.1 Geometric model of turning area of the lane
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Fig.2 Numerical simulation results of static pressure
field distribution in corner area of roadway

(turning angle was 45°)
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Fig.3 Numerical simulation results of static pressure
field distribution in corner area of roadway
(The turning angle was 90°)
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Table 2 Summary of laneway size parameters, resistance characteristics parameters

and air flow parameters in turning area of roadway
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Table 3 Summary of field measurement results, empirical formula calculation results,

CFD calculation results and relative errors of ventilation resistance in turning area of roadway
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Table 4 Parameters of fitting curves of ventilation resistance

varying with air volume in turning area of roadway
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b= 3k WX 1 15 0.0052  1.6747  0.999 8
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Fig.9 Fitting curves of values @ and b in the calculation
formula of local resistance coefficient of South Central air return
roadway with changes in roadway air volume
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Table 5 Values of ¢,r,s and p parameters in the
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calculation formula of local resistance coefficient
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