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Research and experiment on dust control device with external
pneumatic vortex mist curtain for road-header
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Abstract ; To effectively control the dust pollution caused by the road-header cutting head rotary breaking , based on the
motion law of the high-pressure spray in the vortex gas jet and the secondary atomization fragmentation characteristics,
a new type of dust control device with external vortex air mist screen for road-header has been developed,which can
prevent high concentration dust dispersion in underground mining area. A scale model of a pneumatic vortex mist cur-

tain dust control device including a tunneling system was drawn. Through the numerical simulations, the wind flow field

Wi E#:2018-10-13  {EEIBH:2018-12-25  SRAEMRAE. LEH:

E&TH . HEARBEES R E (51274116) ; K A AR 4 ERL S W H (51704146)
1@%‘%%?]%?}]{?( 1989—) , % ,LT%&UJ)\ A, E-mail ; chanjingxu@ sina. com

BINEE AR (1984—) 38 iL TN, B 20% , 16+ . E-mail :jingdeji@ sina. com



www.chinacaj.net

3234 #H % F 1#*® 2019 445 44 %

migration law and droplet particle motion law of the device were obtained by using CFD software. An experimental
platform was established based on the simulation results, and the atomization performance and dust control performance
were obtained by experiment. The simulation results show that a complete rotating air curtain was formed at the front of
the ring-mounted air duct. The outer high-pressure spray was impacted by the high-speed vortex rotating airflow , which
aggravated the droplet breakage , diffusion and dust-collecting performance of the spray field. The atomization perform-
ance experiment results show that the main performance of the mist curtain is determined by the velocity difference be-
tween the gas jet and the high pressure spray. When the spray angle is between 45°—75° the velocity difference be-
tween phases is great,and influence of gas jet velocity on atomization performance is dominant. When the spray angle
is greater than 75° the interphase interference decreases and the spray pressure dominates. With the increase of the
distance along the direction of flow,the fast attenuation of wind speed leads to the stabilization of droplet motion. The
dust-collecting performance experimental results shows that when the spray pressure and the spray angle are constant,
when raising the jet velocity alone,the dust collection in front of the vortex mist curtain is poor,and the average dust-
collecting rates of dust and respiratory dust are 21.21% and 26.24% respectively. At rear of the mist screen,the dust
collection rates at different wind speeds are 84.98% ,87.88% ,and 90.70% respectively. The respiratory dust collec-
tion rates are 83.89% ,87.87% ,and 88.71% respectively,which shows a better dust control performance than that of

traditional high pressure spray.
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T FP ] JRE RE R (0 P o 3l i R RE DR 2
[ 65% , FEBEAE T A B0 A 77 0 2 i 0 2s 5 LA
248 B B BE AL A RCBRAIE T BT TSR B A 7 A
R SR , R o A HE A M A 1 67 T 5
W A2 AT S B T A v 7 A DR 2 Bl T
AT 80% LA 17, B VRAEZS S P I Ay 24
e oy 8L P 2R G5 Bt AR K255 T 1T
VR L A8 TN T I 37 5 i 5 il 2295 ( CWP ) Y
UM, e RO s KB > CWP B R IR T o
Jit e R T AR

PAE TARE TR 22 W LA B 07 V5 J 2R FH K W8 55 4
PP R4, ETHERHN R RE B9 15
P T 25 T 7 AR ) 5 TRRAR R, N A A P A
REAAH AR I AN 2., 13 48 B 20T ) 25T ) I
B 2R AR AR RCR B I W0 25 TR R RO R4 T T
TRASIHTIO SRS AL A s I ] 7 VR T N AR
P, FE T PRI 25 O e A ORI | 48 55 R
WA B, s T AL A 45 0 5 55 0 58 Bl o B
At AR A ETEIEAT B R G AR
H R AR BRI T a8 KR Gt s i 42 il U iz 3
TR KX | 2 BE A 280 BELA: Fh 4 AL e 7B
BETAEE R BT P AR R 2, EL B Y XU 4 2
B RIEERN ARSI A g
AR SE T AR T A2 75 Y (R R, 4545 DA_E 555
2 RN AR R 5 S R — PR R R LA
ENRE S e ia AR E

P TR AL AR R AR AR AR T

e, AT RS B R R 55 RE, A AL Ry A2 8
i, EHRMBUERBA I I B e S5 4 8 L
2P S uR e el N NP SN AV IRe YN e
DUREPERE , it T AT T 4R A R 5

1 SEhREEEREIE

TP ERAR USR] P B0 227 50 A1 e s AU 5 1 45 1 11
AR 8 o S R b el SR, 5 SN BT ERAR UG A g
T S 55 5] W 552 DA P 22 T ke e vt T i i 4
ARIGEZE T3 1), I T 17 B TAT 128 2l ey e JE A MR CE P AR 4%
g, HEMIA S TR AR ERCR . T 2 MR
PRI 22 5 | iz S AR A E A RRE T, S i R A
UCTHRE , TN 550 9 P RE S TR RE T . et b X
S phy T X R A ) i B a0 1 7 A2 PR 45 1) A 3 XL
fa7 PO U DX, IR 35 22 SRR U R Y,
10555 TR A | BEAS PR E TR, R 1K B — Pl
F . 1A shim e s s A BALBUR

SEA IR T AR R A2 75 YRt X B iE %5 4
RN S AL SESTZFY NN T

(1) B iess 5 B I 322 o oo R XU 5 | 1] i
JRGHE 5355 s T s T AR fBEIC IR R . g s
55 I I ASRE A S A5 254 T, S M 2 MR o, K
PRIGERRIE . DX AN (R4 AR ) 4 2, S D/ o B
R REREA L T T B bR , A7 ZER S
i iESs w55 T PERE RS2 IR R HEA TS 0 0

(2) T 25 i o 22 268 B T D 168 B0 XL R0 4 i
I, 22 B B A 2226 T R L, S AR



4510 1

www.chinacaj.net

Wi 72 SR EEHLO N Bl e 55 A A2 B AR 5 S 3235

v WerEIE W

[l
R
TR XU B ) s

Ve vz V7 V7=

5 t %
e /ﬁ l | &
}J__\"%H @ / %

, B

K1 Ashimies F iR BN
Fig. 1 Schematic diagram of external pneumatic vortex mist
curtain mechanism
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Fig. 3 Simulated result of wind flow field in heading face
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