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Water spraying is one practical method for dust removing in stone mining and crushing plants. So 

far there have been few investigations on the water spray system and the estimation of dust removing 

efficiency using water spray. Since this system is usually designed for operation in open air, the design 

calculation is quite complicated. Furthermore, the use of average sizes of water droplets and dust particles 

could lead to Inaccurate estimate of dust removing efficiency. Therefore, the purpose of this work is to develop 

a mathematicai model for calculating dust removing efficiency and investigating the effect of controlling 

factors, for instance, the size distribution of water droplets and dust particles and the ambient wind on the dust 

removing efficiency. 

The result shows that this mathematicai model is suitable for estimating the efficiency of the open- 

air dust removing system using water spray when the dust removal is dominated by inertial impaction 

mechanism. Additionally, this modei can simulate various patterns of nozzle arrangement in order to select a 

suitable pattern with respect to the ambient wind direction. It is found that when the water droplet size and 

dust particle size are varied from 80-100 micrometer and 1-10 micrometer, respectively (ambient wind velocity 

in a range of 0-2 mls), the collection efficiency rises as the dust particle size increases or the water droplet 

size decreases. The efficiency reaches a maximum when the water droplet size is about 100 micrometer. 

Ambient wind increases the relative velocity between water droplet and dust particle and thus the 

dust removing efficiency. However, if the ambient wind velocity becomes too high, both water droplets and 

dust particles will be entrained with the wind. This results in a decrease of the dust removing efficiency. in 

conclusion, the important factors affecting dust removing efficiency are particle size distribution, followed by 

droplet size distribution and collecting height of spray. in contrast, particle concentration and ambient wind 

veiocity have not much effect on efficiency. 
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zEL .."" ""'.",." ................................................................................. E-L zun z-L '1-1 

~uvrzrpweanu~~uoonpu~~~n~oozuwnncoaw~nan~ezrur~uu~o$bwlbn r C" 
r : 

.................................................. LC L nuuq PC'E~L n_u~ui (*a - )nuoi~~coozuwnn r .. uLnagb e Lzun z-L '1- 1 u~mz~~w~ybo~~~uu~1w~n~~~~~boozuwnn F - r 
boanMzMzunqn_uLpbeo::uunnbaawLnacLpnzrjnynynLtVcwmpLsu 4 

EL'S 

z L'S 

LL'S 

0 L'S 

L'S 

?@ 



5.14 nsidufim.m~iu~uirwi~~::ui i~d~~~nZn~~~uni~u~~di~~nir i lmuum 

n : : a : o o ~ ~ ~ ( ~ ~ ) n ' ~ n ~ ~ u r k n u ~ i n ~ ~ u ~ ~ i ~ u ( ~ ~ ~ ) f ~ ~ ~ : o o i ~ ~ # : o o ~ n d i n ~ u '  1 

d i n x  2 (gmmu 4  LA&^) $041n1iqu~~ti4dl un::#aqndinIi ri d i n K  2 
4 m z u n ~ k u i  1 un::m::un~4ud 2 ao .~1t . r~~uud4n 2 ~1ni:oonm?ti1~4 ............ 148 

" ".I 5.15 u~~~niwdi"ruuu(top view) nv~mfiqu?am (n) 2 ~ u u u d  1 ($1 p ~ u u u d  2 
4 

UA:: (n) tduuun 3 ............................................................................................. 150 

5.16 n t i d ~ f i ~ 4 ~ ? i ~ ~ ? ~ ~ 4 t i 7 d ~ : ~ ~ ~ n i ~ n l ? ~ ~ ~ ~  (qw) LdodnirLddouudn4 

f i ' lLLdt~?~~~~d141 ............................................................................................. 153 



r Y J  
A ,  AO w ~ n & i ~ ~ u n o ~ f i u i l i l ~ m ~ u ~ u  

r Z J  
A, no w ~ ~ ~ i i ~ 4 i ~ ~ a u ~ i n a n i ~ : ~ ~ m & o u ~ n ~ ~ i u i l u f i u i m t n ~ u ~ u  

Y J  
A, l o  w u n & i u ~ i q k u m u u u d ~ ~ i ~ ~ m ~ u ~ u f ~ i ~ t ~ ~ u q u  

r I J  
A, no wunuudarii~iinqu 

r Y J  
A, AO wunuSi?fimno~dia~dni 

r Y 4, 
A,, A 9  W U ~ W ? ~ ; ~ U $ I J ~ ~ ~ I ~ L ~ ~ ~ I U ~ ~ ~  

r cD no ~udt:~n~n~iu6iuniuni~1ua 

Co A 1 l ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ l ~ ~ ~ ~ ~ f i ~ l l i l ? ~ 9 ~ ~ ~ r i ~ ~ ~ h ~ ~ l ? ~ l u ' ~  

4 

Comb 1718 A ~ I ~ L ~ ~ $ u ~ o Q o ~ I A ~ u ~ u ~ ~ ~ ~ : u ~ ~ ~ B ~  

C, i ia ~~iu~iiu4uno.royni~~urio~~4idia~dw1~~u~uou 
Y 

C, Zo n~iur%u4uno~ayni~~~~inuuPj~n'i~iililriou~%ii1a~dw1~uu~pi~ 
r 

D, ma ~&uwiu~udna i~no~uynin~u  
1 

Ow no ~&u~ iu~udna i~no~uum~zoo~~ i  
1 4 A A d  

FD no u?~huni?mnounnit~uakuoini1rlsioni4LA~ounno~uunazoo~~l 
r J  

f no f i~ i~ne~oynin~un~nddaooominuud~n' i~i in~u uazaiuitoQn 

rii~mkuuuma:oo~$inuinii.~~ 'Ludim~dni 
1 

g A 0  A ? l ~ L ~ 4 9 1 ~ ~ ~ f h ( i 9 4 ~ ~ . 1 f ~ n  

H Ao n?iuq~no~uud~riiriimt$ 
1 

L no ~1~iuui~na~uudurii~iin(u 
J  t , r  

L, rio m ~ i u ~ ~ ~ ~ a u n e ~ d i a ~ d z u ' u % s : u ~ n i d m m ~ u ~ ~ n ~ u ~ o ~ u d ~ r i ~ ~ i i m ~ ~  
1 

" 
m no iiu~unu~n(size) <quunaoqaynin(u 

r Y .1 

n fl9 ~ l ~ ? ~ ~ ~ l ~ ( s i z e )  ~ ~ U L I P I B ~ Q U U P I ~ : ( ~ ~ Q ~ I  

1 A a 
Q no Gmtini~~~noynin~un~~nwi~inuud~ri i~i imcju 

r 4 no ~~~l?initii~m~jubi?u~uma:oo~$i~uiiaLdtd 



" 
1 

R RU wit i i j rmufnmu (Interception parameter) 

R, 'lo s5lineani~fi~rlw' 

RC iiu tiqi?raattclTua6 
1 

t flu 19mi 

1 J 2 U, nu n~~u~h~un~.rnuui~inuupi~d~~Orn 
.I 

Y 

u,,, RQ n~~ufi~fl~rln~une~uumm:ua~~~au~m 
1 

Up, RU P I ? ? U ~ ~ ~ U : I I L J ~ ~ U  (Terminal velocity) nu~uy7~~unu7m 

U,,,,b iiu ~1~1u~~auqinfin1~:~~mdeu 
.I U, ne a~~ufi~au~u~n~t:ui~~uuaa:ue~~i.lunt:ufiau 
1 W nu n~~un6~~ne~uukf i7~ i i rn~u 
1 w ~o ~m~~n~~lumae~uuaa:uu~~~uen~~nG~imf iLdw' .  

d p 'la yu7moonau~~~7rn~1n~~uan~nm~~ . p RU ~ ~ l u u ~ l ~ u u  
1 4 9 nu W I Y ~ ~ ~ ~ ~ ~ U ' U N ~ ~ D ~  (Inertial parameter) 

.I p RQ nmuuiim 

k ~ ? Z ~ ~ ~ ~ ~ ~ ~ ~ ~ ? < U O ~ ~ A ~ U ~ U J H ~ ~ A : U U J $ ~  1 UUfi 

tl,, Zfl dt~~n3n1wn1rjut1~1tl~u~u1rn j & ~ ~ l f i t ~ Z 8 f l < i ? d ~ ~ f i ~ ~ f l ~ ? n  ". J u~amnr~un1.4' 

%,,I 'lo d r~~n3n1wmun1~u~u~~un i~ i im~~m~~0u~~~d~nv3~o0n~1nG~7m 

dl3O"14' 

xi 'lo rm~aui~u~uuumm:oo~~~nu~rn i rdorliuuniri~u~uuurna:~~~ 



hj &I ~dqun?qu~4u4unoq0yn~~1{u~uqm j Lil0~3~~6ufi~~u~4u4u 

aylrn~u$~uumriau~~~i~mL~~w~uuu~i~ = cSj/2csj 
i-l 

4 vdj FIB ~ f i d ~ u n ~ ~ u ~ 4 u 4 u n a ~ ~ ~ ~ n ~ u n u ~ m  j ~ B L ~ ~ U U I ? U A ~ - I ~ L ~ U ~ U  

ayl~o~u~~uumhu~4ri~m~dw"~uuu~uou = cfi/2cfi 
i-l 



" Y (Subscript) 

a 
a me einin 

a 
amb ma rniwu?mWeu 

1 
9 ma w~tiijunohaqoynqnqu doFi~~tnr~luuu~o?u . 
i ne n ~ i m u u n n ~ e e ~ d i b u ~ ~ ~ o l ~ d ~ ~ 1 ~ n ~ n ~ ~ n '  i 

a 
i 

" -I. ma au~mao~oynin~uTmu~~R'uludum~ninilun 1 

0 ~uim?n?uqu (control volume) 
a 

p me oyniplr& 
a 

s A 0  ~ud~t i -~~i imr$~ (dust source) u$e w i o ? i j ~ [ ~ e ~ e \ ~ e y n i ~ u  $aFiq7tnr71uuua& 
a 

sp PIQ (spray) 

w Zo u~mn:eea$i 
4 

x ne uu~unux 

Y iia uuaunu y 

z Ze uu?unuz 

&h (superscript) 
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