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Research progress and prospect of control seam infusion
and technology in China’s fully mechanized mining face
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Abstract: As one of the major natural hazards, coal dust not only poses serious threat to mine workers, but also is prone to
dust explosion because of its own physical and chemical characteristics, which exerts negative effects on society. In a bid
to further improve the level of clean production in mines, the paper analyzes China’s cutting-edge studies on dust control,
numerical simulation of dust dispersion movement, and coal seam wet ability theory. The paper specially focuses on the latest
developments on the fully-mechanized coal mining technology applied in the areas of coal seam water injection and spraying-
removal of dust. In the meantime, the paper projects a further development of the two areas above in view of the deficiency
in current researches. Research and practice show that China has made remarkable progress on the technologies of managing
coal mines, but the improper application of the relevant technologies still prevail due to the lack of a comprehensive and
systematic analysis and summary. Therefore, the prospect is given from four aspects: basic theory of coal seam water injection,
construction of mechanical model, improvement and optimization of water injection device, and reduction of dust pollution at
the root source, to achieve the goal of the efficient management of the separation of sources of mine dust, and boost the level
of clean production of coal mines.

Keywords: Coal mine dust control; Dust removal technology; Wet de-dusting; Water injection dust reduction

HBEMR: BEATHMFERELTME, ME S JJ2022LH1354.

148



Power Technology Research
ISSN: 2661-3476(Print) BE A AR 2022,4(9)

@ Universe
Scientific Publishing

51=:

R ISR B R R A PRI SR, A 20 1
o, BE A, KRR AP ke, IR TR
TEFE E BE IR AR 7 R S a5l v LU A e N R, (HALE S
X T R it SR BB S N o BT AARE 2 W VR A — IR BE VR A=
P A TR R AEARA R B A, ARl BP A AT
{BP World Energy Statistical Review 2020 June 2020), HJ
1B AR AE P JOH B O, ERTE — BRI T Y £
T FER 16 4R R I BARIK - 27%, T SR KRR 1%
THP I IR 1 0.6%. SRIM0, BERAIRIE K i i i K i —
AEVR, N AERe 100 36% DA L. Bl T AR B R AR
X AR S IRIA TR AN BT 3, A — S Ak s HE i 4
W, 1E45E T EST SR RS, BRTE
THFEREIR A L ) 25 Hh B — 2 Lh B R R, (H2 iR TA
PR 53 AT A R R K, OHE S R A
MR —B ] , BERATR R NS A A T v e
R EERRZ —. K, FREBERAT L0 R KR 5ok
AIRKI A =31

—. BAsRER AR RIIK

B EER AR S - R e m i 2z —, W2
BREER Y FION G i TR m 4R T AR TR BEALVR & #
#rehm ok, By BolE, b hsE KSR, i
FUB R TR o A AR B R S 2 o DI AR I £ ok
F, 3% Vainshtein PBEFHF5E A 51 4 URLIR 2 4 R0
RARF M S A, BRI BAR R E LA, A
BIGFR R PREAY AR AR L T, 13N
ST E PR AR AR A AL R S (g B Bl AR UK
SR S LR TAR R AE R I I, DABRER
3604 VRV A6, ST PRI, HLR TAE
T — 4R

e, IR —hAs B H R R AR A0, L
6 B3 H LR AR T T, AE FLUENT ', %53 8 iy
Dy BT R SRR R A AR R P RO BRI o IRy
SIRICER, LR TAETR R VRO TR BT

WFFE N BT T AR AR R T ) 1% 88 Y ) B
SRIG IR PG B 1 R0 CFD SR A R SR A R 4 7
SN AR E R, JRH S 45 R SRS R AT I
Bo PRICR R A RI8 Jr is B Sis ghad 72, SR FIRK
VL — HEAE B H OB R B 1) 25 [R50

B Sl BS o AT  SEE B AL B TR
Gt s R, AR EE R AN ) M e 47 2D R 1Y 7 A
S, BT T ZR R 45 2 ORI 5 R - RS Y H Tk

FHES 6 1 DPM 25 S AR AU AR . X 24k A U A
DA R ERT T BUE CFD B, BIINZER TAE R AR |
RS SIESE = (R RS P A i Ry . SR, Bl 45
RAGIAWIRE, RGO GYH ™ E, IR
BN 7ow s NS NN DR e s 1 e it A S N A S
LR R MR RN B A A, AR S B R
JEAVE ) S RO S BG IUAR ZS A, DA S £k A T XU —
WRiEk | REIE

Z. BEEKFEARFR

1B M A 5T

P KB (A B 9 R /KAl T i P, DA
w7, LT B K AR AR T R R v
1 R ol B S AT BRI IR A 1 R AR o BRI
R A | B RO AR . SR A HAS
M R R FNER BB A AT LA 70% BEARE 88%, i AT L
Bi7 1k A AR DA S BUT 4 1 . DRI, R T B4l T
SRS EIRAE, A B ST RAR SOK A R LG [ P B
FEN G ALK B8 ik i B LA A 0107-0122
Im, JF45 tHALBREE S K A R . 180544 T3
A IR T RE, 1856 A4 T LA ot h i e i
HER, FROMIAVEER, 19854F, H RIS 5k FHR 52
X R A 2k TR 4 T 3 A R P T R M R A T TR A
TSR TR ) RSl R
WL TR ARk . 43 BT T BB 7K 43 shZSE I 52
TR A R4 R IE ASE R R 2, SR vk 2 20 # ik
JIMETL . DURED: . WM. BAE BT mBEL. 8
IR S B I A L L IR A AR A R AR ]
BT AR B 2 I R B A A i R AR T R
e, ALl EA ST .

2. 705 — BRI A

AT I T A7 R R 2 1, BRIETTOR £ A S,
R PR W25 B R B R JE — oA & il by 42
ARSI, BB B R 53t A ] 38 A G
i 3 S LIS i1 S ST B U RASE 1 T {1y B
T RN () B TR . BERLRETEE . A I ROR R
ALV R BR AT B A o W55 Ay 2 2 b T AR
ot WO RIEESS . KB % AN KT, AR
IR AR AR AR I S Z R IR EAE . R B K 25
W, MEEAEKE L, A e — s e ek b, A
HNiE, BB URLIE B . R,
LS O RE A, (S FUE 5, 3l in s sl
ph R, KRR B R A N, R R R

149



@ Universe
Scientific Publishing

Power Technology Research
ISSN: 2661-3476(Print) B A AR 2022,4(9)

IKEWARGE ., WHRUEL, R RGR 2 S s ™ A R
PR ARGt , R B TR, B mt B
RIS R B IR A . eAh, 2R N it 55 4
%%%ﬁ% (8] A e P S 6 T 0 ) A DI M 1) 25 A 1
o W E HE T2k TAR AN R X sm e . i
ﬁ%V AR, NS SE Rt R SR R E AR
S5t BPREAS | P AT R RN L bl Jr AR R R R
- HENURE Y KA . AR EAR . AL
TEARALEARAF SR, RS i <R Hh 1 A PR
T LR RGNS AL D REFN OB S5 e 2R AL, JFIT R T
KHRIRK BT B g R o ARk T U AN R S Y Fry g
g . AWM. 58] T RAR S 5

]

5 o

R /NG S 885 W A NS 2 AR R G 38 22 ] 1Y)
P Y

(1) i F 15 55 1if, mﬁﬁ@ﬁﬁﬁ@—%ﬁ@
SRR L /N T 20 m/s s FRMEE T,
%ﬁ%ﬁimﬁwmm9Wm]%ﬁ¥ﬁLEk$
35m/s. (2) FFiH RS SR AR LA De: 25 i R
SPASAE I, 5[40 m, 65wm], ADc=0.208D"";
M5 b 42D, AL JE B Ok [65wm, 100pwm ] B,
ADc=0.1086D,""; 4 2% Jii i 42 A8 AL I Bl A [ 100 pm,
160w m | Bf, ADc=2998D, "™ R FHMEZ i M B £5
BB BARNE S, T E R 1 LR TAR TR 42
EVRPERTIE AL IR 1

pm, 160 pwm],

F1 RESSETHESEXTEEXARNBESEEH LR ARERENMNELRERELNER
(2014 EBI3H BT L NETE )

D
S \ fﬁﬁ?ﬁ% PR gy
z PR Eﬁ (z o ) B T Tﬁ; e/
ﬁim%/w%ms)mgﬂﬂ
(mg+m™)
1| WARMS 1 (R 123 | BUZHOK . mEmS . RIRIRERNIS | AR AR 1.6 11.6 25.0
2| W2 |MRECHT| 1.08  [BEIEOK . EEmESE . ARUREUERSSE | WA A A 13 24 22.0
3 |NSEE R 3| IRECHT | 175 RS Ss | DR BRERESE | UE SCHE A B gE 1.4 8.7 374
4| IARMY 4 (MR 131 | SEmIgE . ARG | SRS | R R g 2.7 334 81.7
51 LRSS w251 | JRAUIZE . B, HURBIZE | FealicR A RS 3.7 11.8 42.0
6 | WLPEHEs-6 (K| 1.50 M SE | AR URERERRE S | BRI AmESE 3.7 9.6 38.6
7| FrEE 7 (KK 173 WSS . AU IRERmESS | 2.9 5.1 —
8 | IPEME 8 | BT 2.80 BEIZALBN TR . NS | W S AR5 13.6 3783 | 1213.0
9 | WVEMEE9 [T 3.00 HBEETEK . RIEHLASMIESS 3 IR S5 13.4 29.0 97.2
10| TR0 10 | FECHr| 3.80 RMEHLNSMGSS (AR ), WHSCEmEZE (FiE ) 16.6 163.3 209.0
UL FPOHE 11 [ T | 277 JRU200K. S Emiss . ARIRIRERIZS | MRS HEIE%| 8.6 40.8 170.0

1w, ENEH AT HT/ERS, 43451
B T A4 Y359 T 2t AT I AR 24 A o ol o T R A R 24
W (R 2.5), mgm®), HPNIREETE", A TILZAR.
TR, NS 4BEE TARIE (2.7 ~ 3.7 mg/m®), 470
FIIAR ., mdb. PR, Brdm; 4— AR E bR
BARAELLVE . R R A A m < AR, R
3 22— AR 93 A Ve AN gk B I 1) B KO 2R VAR
(5% 3.5 mg/m’ ),

=, BEFAARRIE

MR KR RES, FERMMN A KIFEK,

150

FE KRR I K o B R KA B LR TR 1
KAl FERGALIE AR, P e K A A AL P B HEK
fLAtK, KR E LS mLNTEK . 19564F, FRIETE
AREEEH AT TH—RRFUE 2 H KR, K80
KB NI EK TR R EKEAE—F
i 3o AL 1 T AR AT A KA, S AR Y B ) 2
PR 0 1 5 53 A (A B KA, IEREILTAE
B E R AT RS, KL AR 1 4
MITERRAE, AEREERSFN T 2528, WS FLIOAI R 5
fir, KEE . BHLRE UK e SE, HoKid i



Power Technology Research
ISSN: 2661-3476(Print) BE A AR 2022,4(9)

@ Universe
Scientific Publishing

R AR B SRR S A T W s 8y, [l n] L
ﬁéﬁﬁ%ﬁniﬁﬂ‘ﬂ%ﬂ%&ﬁ%ﬁ@, KRR R

M., 2%

1mﬁﬁﬁgmﬁwﬂ CATSE, e R R U 7K
Mg, TS SEAITIEZEKE AT, A
JETEIR BRI SR PR LB /7

2 N S B R G A5 Y E
[P B 1) 5 7K R 5 FLAR B Mg A A AL
RTINS . N AR i
T ot A A e 7 R

3.H HLHE K B A AR B FLACRAR . B LR 22 |
KW 325 BlALPRIMESE [, R R 7K ke £ 1E A T ik t
b, PEEEKECRFIRCR

4FAR b, ARBEFAFGEREN, A EE
BrEA, AREEASRDR AR 0 R SR BB RS, By 1k
DY H, AR EL,

BXR, WER
SR BURA RS
oAl A AL LA

SE R
(1B, ZEaig FRERE
WA ARLTE, 2010, 22 (5)

[2]Nagaraju A Energy-Efficient Routing Technique

RS
17-23.

KR ERTTI]. BE

for Wireless Sensor Networks Using Multiple Mobile Sink
Nodes[J]Parallel Computing, 2020(prepublish).

B N RILFTE FE R 511 R . 2012-2018 4F [ 5 44
B T MR [EB1OL). (2019-02-11) (2020-02-17) .
http//data.stats.gov.cn.

[41MK T, BHeH, oA, 45 SaTrh E R
TR EEARTE ] TP E BAEZER], 2010 (3): 0-22.

LIN Yongting, GE Yanping, SHI Weili, et al. Review of
current research on occupational disease prevention in China
[J]-Chinese Health Law,2010( 3) : 20-22.

[51F TLR, &3, JANI, 45 AR rERe 5L )]
FR WL KRR, 2011, 40 (2): 185-189.

151



