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Experimental study of high — pressure spray
atomization characteristics and dust suppression efficiency

TANG Meng, LIU Ronghua, WANG Pengfei, ZHANG Wen, GUI Zhe
(School of Mining and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; In order to study the atomization characteristics of high — pressure spray nozzles and dust
efficiency, this paper, based on the underground tunnel dust suppression device performance test platform, uses
the Malvern Spraytec parlicle size analyzer measured atomized particle size based on the pore size of the pressure
atomizing nozzle 1.0 mm at five kinds of different pressures to obtain the nozzle at different pressures particle size
data; by around 1.0 mm nozzle spray dust sampling conducted, this paper measures the efficiency of high —
pressure spray of dust, spray dust efficiency obtained under different spray pressure. According to the data
analysis results, spray atomization pressure increases as the parlicle size decreases; efficiency of full dust and
respirable dust increases with increasing pressure at a certain wind speed and the dust concentration. The
pressure reaches a certain value to reduce the rate of increase, and for the aperture of 1.0 mm nozzle, the best
spray dust pressure is 8 MPa.
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W36 2 AL R Spraytec Th/RSORAR /AT XU B Z RALAE SORLAR 737 . Th /R 3 Spraytec SOBIHST
BRI B 5 PR A2 A SR BRI SO R 2R Wi 2 X i, 385 00 B8 180 Ot Y 3R BE SR A0 A+ TR U U O
AR ERRLE , AN E FERL B E (0.1 ~2 000. 0 pm) EFER T 1% , EEHMEAMLR T
1% , SRR BE TR, B S A BRER R 3 R BE F) S AV AL 45 1L, BES I B A SCE R R RE K.

S LAYE K O TR, 2e i B RS Ut I B AR BT I & X B RRIENE & R 1 N i 1 32
KM, TBE M AU FLAE N 1. 0 mm , WBE MR BE B R AR SR P AR A A R 0.4 ~0.7 m/s!™ 5 E
VAT AL S 22, H TSI9565 - P RUg Al & S 3y R TE I 25 B BX N A R 0.5 /s, M R 1R 2,
4,6,8,10 MPa, FEEIMINE HH 11 300 mm LbIEMIE B HF BB , B BB BIHE R A RBIE S
FHBIZE 1 T R B BE.
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S MR KB TR L, 2 028 R B3 TR R 9. 0 ~ 490, 0 /b 005 P AR BB 1 ~
4w/ OB RI 537 8, R A S R 8 22 D RO BN, 1R 5 T 1 R LR R 2
SR BV BV R TG B0 S ATSAEE W 5 Bk TR, — 518 O S FE P e ST 1
P RHCHLIE T 75 49 TP T CCZ 1000 0 2R VE I (U4 BIREFL A2 1.0 mom WEOATE S
B S5 FE A7 T 4SS5 BT R IRT O B3 AR DF Y CCZ — 20 B R R R BE.
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2.1 BB
ST R I 1B 2 ~ 10 MPa, ZEBEBSBEE M 11 300 mm {7 B A2 W0 05 6072 15151 26 0 2 05
W LR IRIEE JE ) F ALK SR AR 4016 T, T 3 . R S s 7 A RIS IR A1 F RO
B, % 1 BTR.
A1 FHEEA s

W5 35 71 M7 25 i RS 2
/MPa /(m*/h) D,(10)/um D,(50)/pum D,(90)/pum D[4,3]/pm D[3,2]/pm
2 0.36 69.58 115.20 196.40 125.40 107.50
4 0.54 68.93 101.40 156.50 108.20 97.87
6 0.60 34.06 75.67 299.00 119.70 62.14
8 0.78 27.27 66.08 293.90 109.70 50.55
10 0.84 21.35 53.64 306. 80 85.68 40.27
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MR 1T LAE - IR RS E F L2145 D, (10),D,(50),D,(90),D[4,3],D[3,2]H
D,(50)#1 D[3,2 | BAHIE , FEA LR PR D[3,2 [11EAMRBE ZRRER S £ 5 HAF A8
FEEHT , BEIE R AE HEACRARE) D[ 3,2 MEAREEE B2 [ B3 Nk, S E AT — 2B B
JEEACAAZB/ MR , BlANE ALRAE M 2 MPa 3815 4 MPa BB/ T 9. 63 um, NBIZE K77 4 MPa
BEHnE] 6 MPa B F RN/ 1 35.73 wm, W% i J1 A 6 MPa 3 /IS 8 MPa, #R /5 3 10 MPa B, Z 4L
R/ NN 11.59,10.28 wm. NE 3 AFABE EN TEAREI AL ER 1 TR L, YHEES
N2 MPahf,D,(10) 4 69.58 wm,D_ (90) 7 196.40 pm,E R R42 70 B FE £ H7E 50. 00 ~200.00 pm Z
] ; 28355 [k 71353 8 MPa B, D, (10) 24 27.27 um, D, (90) 2 293. 90 wm, iRk 42 1 B E2 7 8. 00 ~
400.00 pmzZ [A] , BLAE 507 . BB A B b 2 MPa B K. WG — i , WG 25 L5 ) R , 25 TR B/ , 28090 B A0 K
PR I, B2 R T B, B U B, R S AL R B L E R IR 3 B 8 MPa J5 KRR T
Bk E TSGR B ACCRAE A .
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SAG —410 IR SIEBRERHRERREREN 5 g/min, TEBERERERN 0.5 m/s, U B153) B
BETEAR ML T T BB w5 B il o W AR R MR B AR , IR B M R M RCR R A R ) T By R 3%
R, 322 A 4 Fin.

A2 RAREATHERFHLME

£d FE A
3% &5 W2 BL AT R BS Wk B2 BEAT BE B S Wk
/MPa B Bl o B bAgask7 3 4 Lo
(J 0
S(mg/m®)  /(mg/m?) (mg/mdy /(g
2.00 421.25 174.00 58.69 125.19 72.31 42.24
4.00 427.17 135.17 68.36 133.77 64.63 51.69
6.00 436.08 106. 83 75.50 134.66 37.58 72.09
8.00 431.00 86.17 80.01 119.78 28.62 76.11
10.00 420.83 76.59 81.80 127.77 28.28 77.87
pn
{
g »
W
®
4
¥
‘g 4 6 8 10
W% 7 / MPa

A4 1.0mm " HERFAREEA TR LA

WRYEZR 2 ME 4 TLRH X TRE S BN — 2 B SE KHEAETE 0.5 m/s BIRE T IBIE L
ROR B B I 7 3 T, A 2 MPa 3 N 3I8 MPa, 22 MR RIER 21.32% ,H L BIF E N
8 MPa3§fin%| 10 MPa J& , FRRBOR (IR 1. 79% ; %t TIFFR A2 2 MPa 3 /%] 8 MPa, R FIRF
33.87% , FEX Y B REE W% 1 )7 KSR IR R RCR A B4R , H A 8 MPa 3% /%] 10 MPa J5 A3 7R H
n1.76% , SW%E LA E— R E)E , LR RN E E ), BEBRNERANE. BFELETREED
AR5 W 2 TE B R R AT Y, B AR ORISR, B S AR MR RCR B B, R A TR, [
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B, ZRHORAR B/, SR AR A LB BR , SPH R SRR , R R T IR IR ol 2 4 T SE
BB (H5 T AL A BB B , BRI/, B R AR B R—EE 3, B T XS 3R
B, ROMAF T e, W ELREE L% 1R ) B RS I , 3 R GUH TR FESE 20 /K TR, I R i & S 451, £+ iy
ERBEFFAH, X T 1.0 mm KB 8 MPa RBI%E 1 & tE.
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1) BEE W% 1 B3 I, e ZE AL RIS/ , IR B — 8 BIMASE TR 15 , RIAR IS/ N B IR

2)X Fad, fE—E KT E AR E T B E R R R R, (H SR R B ) MR R
@ B/, B LA —RE B, 3% T J B , o PR Mty 2 PR AR SRR , 86 R 38 X AR IR IR M R SR
BB

3)%HF 1.0 mm RYBENE BRI FE 1% 8 MPa.
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