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a. ~tlJfl Spraytec 11; $.:ttl:.1£1HJf1>lM:rl{£~ 1. 0 mm~ 5;/J W.S1t~W:lHr 15#,";ffiiJ5;/J r ~ S1ttl:.{£7Ji!tl it~- .f~Jtl 

r•~W~,";ffiil5hr~••tr.eaa;•tl;x.J-~•~•&••m~~•&E•m~•~•~fiil~••·*~1,";ffiil~• 
5hr~•~~•*a•. ~•M-•*fJll :Mf-•w. -v~~w .F.ltt-~•5hJt?JJp .~Willt:1tJt;1w.s1ttr.1£~11'. * 5hlii 
Jtl-lt'ftE ,$~JiiJP~S5;1J .Str.~1J\~o/l~~~;~JX\.:Jt~~~-~-Jtat .~~~11-~·t!&~~~-$F.lt;f 5;1J ~ 
Ji}JpiliJJi}Jp ,liiJtl-Jt~5;1J1tEJiiJP~o/l~~;J\ ;MffLe~ 1. 0 mm ~~W, ~~---1i.~~S5;1J ~ 8 MPa. 
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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 particle 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 particle 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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fJ~~f-ttllq£mtfit[j, P9!~ff.fJ~~ ,~1-tt\r~~'J" ,xt~J!&·!i;fil~l¥.J~~JU5C:~~:tff [6
-

11
i. #J~1JZ~Jiii 

M*~tlllt~~*BS.f11¥.J~ft~**tr~~*~,~~;fil~m~~*~*~tllll1¥.1**'~ili;fil~m~~ 
$~f;Jt*ff.flzl'BJl¥.J** [l

2J. *:>c~~ftffl:!f~-J~f'FM1P-1¥.Jff.fJ~•1tP9!~, *ffl~#i-¥m,xtP9!~iE 
~~ff.fJr1¥.JllJjt~~1t~ll*~'llJjt~ff.fJ~~~~$~1¥.J***trT~#i~~,~~~~ff.llJjt~~~~ 

*11~~~. 

1 ~~*#EJZ7J~ 

1. 1 ~!Jt~~ 

~~#i:nd~rf~Ht{#r~il!~~~•·!ifl~~#i1JZ~*trl¥1 ,:tlnoo 1 ERJR. 'ifil!tl~rut~~m,Mmtm, 
~u:1tm,J'9!•m,~~JXttJLlkili Q mgllmt. ~~-=r~#iXW.~tl~P9!•tlr~t9!tl:At, ~il!m~P9!•m*m~JJ~ 
1 cml¥.J~tJL~$!11t!Jf'F ,J=J;fi1!$*~ rum~1JDI11t!Jf'Frmmt. 

~#i*~EE Spraytec #J~:>c•~tlr~*~f)CSAG 410 -T~4.mMe1t~ff,CCZ -1000 1f~J:\;;fil~~ 
lt~JEf)CCCZ -20 ~;fil~*¥Fff,~fl~Et!.~mt:l:it ,~t=f:J:\ff.fJ~,1t~WHJi'fJ111¥.JJXttfL~ BPZ75/12 ~1'9!~ 
~ff.Jl~f1Jmt. f£11Jjt~~tl:1tm,g(~l!Jjt~1¥.Jl!Jjt~'ifPI~titE~, ~t9!tl:1t~~l!Jjt~:!f1PJr~~1¥.J~~~J.t,~~ 

~:if:tln 00 2 ERJR. 
15 

1 :AG410 -T~~m.1Btttttti;2:~1t'if ;3 ,11 :rsl9s6s -P J'A.Jm1>l;4,1s :ccz -100011tt'A;~~tt<..1u1tlJE1>l; 
5 ,19:CCZ -20 :ru!~~*~ff;6:~:tiff ;7 :~t&ff ;8 :Spraytec .Yi~)Ct\L~?Hlr{)(*-~;9:~1tll!Jt~;10:Y>fi::l:illif'P~; 

11 :DX-801XB00150 :ru!ft¥'A;ffi.iJ*;12:~~~ft!.~Y>fi::l:th13 :BPZ75/12 :ru!~ffi7J<.*;14:~7J<.~ ;15 :~r!fJ!i!Cg:17~7J<.'if ;l6:~Y>fi:~~

m 1 ~~~#f. 

(a) ~{t~·l1:~tl:I:*~ 

m 2 ~~~JJ\!.ihAii" I 

P9!~~1tm*ffl Spraytec #J~)Ctlr~*~t>l~:l:~~t\r~lktlr~*~· #i~)C Spraytec i~B't:l't~M 
tt*~tl:At~~~q£1¥.JJ]tf1.~lfUffl~J't3R~iiP9!~gat ,Jiiit9!tl:At~MJ'tl¥.J5!illl**~H1f%mt~~MJ't 
t-1001¥.J~~t\rlt, ~t>lff~tl:l:~tlritm:oo~ Co. 1 - 2 ooo. o µm), ~~lt~-=f 1 % , £j[·!i~:m~·ii~-=f 

1 % ,Iil&J!J.l'~, fl~Jkat£~3*P9!~t\LJ.tl¥.1~~5t1tl¥.Jt~,¢.(, fl~~riJE*:>c~#i*~l¥1~*· 

~#i~~*~I@: ,~)fl §frr~~jfi*lffl1if ffl~1t~**3Wl¥1* X %titEmt~t~~ff.fJJ:\l!Jjt~f'F~~ 
#il!Jjt~ ,l!Jjt~1¥.JfLq£~ 1. o mm,l!Jjt~~:if~~l!Jjt. f:&mjij*If'FOO:llfjiJlp~JXtJ!~ o. 4 -o. 7 mls[l3J ,Jiu 
jftfj"'PJXttJL~llJjt~Jl,ffl TSI9565 -P JXtJ!f)l~JE~#i~Jl!llJjt~mm~l¥.JJXtJ!~ 0. 5 m/s,ftllJjt~ff.fJ~ 2, 
4 ,6,8,10 MPa,lfe~l!Jjt~ili Q 300 mm ~~JEll]jt··~·~t\[q£*;(µ" ,~fl~Et!.~mt:Atitlc*~~l!Jjt~{E* 
# 1'9!~ BS.fl r 1¥.Jitt::1:~tm. 

{E!J9!~~1t~ltt9!tl:lt~#i1¥.J£~...t ,~#iftffl~IE* Q SAG -410 ;fil~4.mMe~~ff rPJ *~M'~~ 
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JA~l PJV..Url:B:Jt!J~tif~llM~~1t*1lq~i¥Jmfij Dv(lO) ,Dv(50) ,Dv(90) ,D[4,3] ,D[3,2] * 

Dv(50)~ D[3 ,2J~*~Jli,:{£*~~**ffl D[3 ,2Jf'F~tit~llM~~ft*1l~mfij~~- :{£ 5 */FIPJl¥JllM 

~£K1Jr 'llJJ!PjtJfimtl¥J~~~{t*1lq~l¥J D[ 3 ,2J~t!Sl~.iUrllJJ!~ffjJ1¥Jfl:fJDITff~;j\' ~ffJJ~:kJIJ-}EWll 
115~1ttlH~~;j\1¥J~i1l~~,{91J:!{n~{ttlq~,bA 2 MPa :lt:fJDJU 4 MPa !Jt~;j\ T 9. 63 µm,,bAllJ)!~ffjJ 4 MPa 

:Jt:fJDJIJ 6 MPa a-;J~¥ijj*1l~~;j\ T 35. 73 µm, ~llM~ffjJ,bA6 MPa ffW:fJDJIJ 8MPa,f/.\115-NJIJ10 MPa at ,~{t 
*1l~~1J\:frJJU~ 11. 59 ,10. 28 µm. JAOO 3 /FIPJllM~ffJJr~ft*1l~:fr:frl~if~ 1 PJ0(trili, ~llJJ!~ffJJ 

~2 MPa!Jt ,Dv(lO) ~ 69. 58 µm,Dv(90) ~ 196.40 µm,~~*1l~m:ll!.±~~*:{£ 50. 00 -200. 00 µm Z 
['BJ; ~llJJ!~ffjJJ2s¥JJ 8 MPa at ,Dv( 10) ~ 27. 27 µm,Dv (90) ~ 293. 90 µm,~~*1l~m:ll!.±~:{£ 8. 00 -

400. 00 µmZJBJ ,*1l~:fr1Jfti111!~JH!H~ 2 MPa at:k. llMl!ji-}E,UM~ffjJ~(Wj '~~tr~~/j\,~¥ijjl¥J)t~ 

·11:~:tlf. ffi!llt,llJJ!~ffjJ~(Wj ,llJ)!~¥Jrt:i::Jt:fJD ,llJ)!Pji~ft~*~:tlf ,1.EJ.~llJJ!~ffjJ:Jt:fJDJIJ 8 MPa 115~~~(Wj 

~*ffjJ~:Jt~~ft~*f'Fffl/F~~-

2. 2 ~ffi~g!If~~* 

SAG-410 ~~9.fitJBt2t~:ffl¥J2t~~J.ti&[}E~ 5 g/min,~~~JIJXlJ!i&[}E~ 0. 5 m/s,~tl:i:{~JIJUM 

llji:t£/FFPJffJJr~m:llJJ!~~Mll5~W1¥J~~~ll~m,~m~~~ll~*~m~tB/FFPJffJJr1¥J~~~ 

$,:!{0~2 ~00 4 Effffi. 

~~ff.j] 

/MP a 

2.00 

4.00 

6.00 

8.00 

10.00 

~~afilf 

~~#<Ji'. 

/(mg/m3
) 

421.25 

427.17 

436.08 

431. 00 

420.83 

*-2 ;r: Jiil Ah r ~A ".t ~ ~ 1: J!t-f. 

~~ 

~~am 
~~~* 

~~afilf 

~~#<Ji'. ~~#<Ji'. 
1% 

/(mg/m3
) /(mg/m3

) 

174.00 58.69 125. 19 

135.17 68.36 133.77 

106. 83 75.50 134.66 

86.17 80.01 119. 78 

76.59 81. 80 127.77 

90~-~--~-~--

/ 
/ 

/ 
/ 

____ ____ ____ ...0 

/ 
/ 

/ 

1:c:;i-
/ 

___ e-------

4 6 8 10 
~~ ff. j] I MPa 

~l!lH~~~ 

~~am 

~~#<Ji'. 
1% 

/(mg/m3
) 

72.31 42.24 

64.63 51.69 

37.58 72.09 

28.62 76.11 

28.28 77.87 

~m~2 ~oo 4 PJ0({~ili :xtr1*~%11JJ!Pji~-}E*1l~:fr:frll¥J~~:f£ o. 5 m1s 1¥JJXll!rl¥JllJJ!~~~ 

~i$1~1UrllJJ!~ffjJl¥JffW:fJDW:lt:fJD ,,bA 2 MPa :lt:fJDJU8 MPa,~~~~~i$~~ 21. 32% ,1.EJ.~llJ)!~ffjJJA 

8 MPa:!t:fJDJU 10 MPa 115, ~~~i${3[~~ 1. 79% ;:Xfr~!Y1·11:~~,bA 2 MPa :Jt:fJDJU 8 MPa, ~~~i$~~ 

33. 87% ,:{£~-t-~~~~llJJ!~ffjJ1¥J~:fJD~~~$~~~~ ,1EJ.,bA8 MPa fl:fJDJU 10MPa115~~~$JUfW 

:fJD 1. 76%, ~llJJ!~ffJJJ2sJU-}E~ll5 ,~~~~llJJ!~ffJJ, ~~~$1¥1~~/F~~- llJJ!~~~.±~~Jiu 

~*1l ~~¥ijjzJBJ 1¥J·tBt·11:~.U1tit!:fi 1¥1 , ~~ 1¥1 *1l~~:k, ~¥ijj ~ ~~ 1¥1 ~jt:J-j~* ~ ~ ~ , ~:ff fU r ~~, IPJ 
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a1 .~ml19*1l1£~1J', ~~~:mtii119JL.$~::k ,xt~~l1911tul~~*~M, t~JJtl:Jikxt-T~P&·l1:~~119f'Fffl£:tm 
a]B.. 1Et~ml19*1l1£:1f/F:Jik~11,~M.~mt1L12:tt11,,~m~~is.m4:mt-~~;1J .~:J;-T4:~119ffixt~;IJJ* 
it , 1~Jm/Fftl -r !Sf~, rm ll !S.m~llJJ!~ lKn 119#£~:ijj:!Jo , llJJ!~ * ~1El/~7F!l*€£~ 119 *!Bf~ , :!Jo ·~19: * mtli\ , ft ill 
£~119g£~1-tffr ,xt-T 1. 0 mm 11911JJ!~ 8 MPa 11911JJ!~ffijJ:Qfi. 

3 ~if; 

1 ) !S.m~llJJ!~ ff.JJ 119:ijj:!Jo , llJJ!~~1ttil1.£~1J', :iis¥IJ-~ 119 llJJ!~ ff.JJ J§ , tl1.£~1J' 119 ~lll!Sf1~. 
2)xt-T~~.1E-~l197t11EP3~~ffiiJPJB.i!f~~!Sf~~*·fE!.#£~~~11JJ!~ffiJJ!Sf~~*:ijj:!Jol19 

~lll~1J,,llJJ!~:fL1:£-~a1 .llJJ!~ff.JJ~~ ,xt~P&·l1:~~!Sf~~:W:~M. ~ffil!JJ!~xt!Sff~~P&·l1:~~~:W: 

a]B_. 

3) xt-T 1. 0 mm 11911JJ!~:Qfil1911JJ!~ ff.JJ mi.jg 8 MPa. 
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