
i ir~wnit~~ur;liri(o~n'~o~ipl(u ~ ~ ~ u a ~ m i ~ o i n i n d ~ z & o ~ ~ n o 3 u i ~ 1 . d ~ ~ ~ i u  

uuiu~n:n~iur#il~~t~n'u d~~iii~w6rudidlu~~ni~m~iunttud~ulu~qziin~iunuiulnd 

L ? I ~ Q ~  Hesketh (1974) ~ ~ ~ ~ ~ 7 1 1 ~ u l u a 8 ~ i l r ( 6 L u d l f i 1 ~ ~ ~ f i  

J nynw (particulate matter) Ao i m g u ~ o m m i m ~ 2 ) ~ a o ~ ~ ~ ~ ~ u % a o ~ ~ ~ ~ l m  dod'lu 

oinin d ~ ~ m u ~ ~ ' ? ~ i i a u i m ~ ~ u ~ ' i u ~ u ~ ' n n i ~ ~ : u i i ~  0.0002 - 500 bnwu 



ualmtaw (aerosol) ;a aylinnoqu4~ u?ane.r~ua~nuimrind~un~~aau~tj~u 

aininIbi ~mu$~~I~urioynipIdiinuimkqui so hesou r ~ n a ~ ~ s u ~ r j i i . r  1 Iuntou dqi.rd 
" 

pns'mo~urfiun:ao.rlaIWuri qu uuan vju n iu  azoo.~ii uazlultuuan 

{u (dust) iia a~innuimrind~~3m~innitumnD1'~ nisgnumtYm v%nisrniusi?d 

i'imqinno:y~unirni~na ~ u ~ ~ I d i i n u i m k ~ ~ s i  1 i i ~ u a i u h u b n w u  a V i w ~ u ~ u ~ ~ l d i i  

~+wna.roynind~uriwau 

. J, J du (fumes) ;a u y n i w n a ~ ~ v ~ n ~ n m ~ i n n i s w ~ u ~ u ~ a a ~ f ~ u r s i n n n i u ~ n ~ f l ~ n " i ~  

fmuvh'ldiiflil9i.rn~1u iinuimszviw o.001 - 1 hnoau 

2 
Muan (fog or mist)% u u 1 r a ~ a d ~ ~ n s : ~ i u ~ f i u n a ~ ~ ~ n ~  Cmuniui?n~3mnu~?n 

A& (smoke) 40 a ~ i n n a ~ ~ u a ~ u % n u ~ ~ ~ 4 d ~ ~ ~ ~ ~ ~ u a ~ ~ ~ a i n i f i ~ ~ ~ m ~ i n n 7 t  

ruiIufid~au~tnidtznouW~uwisirourflud~ulu~ u a : a y l i n d r u i ~ v u i u ~  iinuimk~usi 

0.001 - 1 Iuwmu 

uwn19=a?ni~l (air pollution) zu ni? i i~ . ra~na~aai~t iWimq' indn~ (abnormal) 

lu~ininu?~utwinifid~fiuuaI4~3mtY~mtiuv%uafiusia~nni~u?am~m~ni~na~~~ii%m 

us EPA (1 99s) ~ ~ ~ w ~ i ~ ~ ~ i u n a ~ i l ~ n ~ u ~ u i u i i ~ n u i m n e ~ a y n i w i i ~ ~  diiuur4uu 

r f i u ~ ~ ~ m ~ n i m ~ . ~ n q ~  6-d 
.1 J - TSP (iiu~uayn?w~4~umn~n~~aau'1~u?minin, Total Suspended Particulate) 

a AO ~IU~U(GUIIII) n a ~ ~ y n i ~ d a i u i s n g n ~ i i ~ ~ ~ a ~ i ~  ~ ~ a : m ~ s ? ~ ~ t ~ h f ~ r ~ r w & ~ r n ' u ~ ~ a i i ~  

mhi=iwimqq TSP i id?4mo4~~ imayn i f i t i au~~n~~  q ~ n n i m f i n o ~ ~ u q ~ . ~ A ' a u  rn&uiiu 

& a c i i ~ a i i m ~ u i ~ 1 ~ ~ n i u i t n ~ n " u ~ ~ ~ t i i ~ o y l i ~ d i i n u i m ~ i n n i  lo ~uwrou~ri iou loo % 

suno~~~miui tnrn"u~~a~i~u~iwdi in~ im~vi in 'u  loo Iuwwu lWr~u~lrj'l'ideQrau6~vii$u 

~ ~ ~ i z ~ i ~ ~ 1 ~ a ~ ~ i i ~ D 1 ' ~ a ~ i ~ ~ i i m ~ u i ~ ~ ~ ~ ~ ~ 6 i ~ n i t ~ ~ ~ ~ ~ ~ ~ v a ~ n u i n o ~ n i p 1 d ~ n ' u ~ i ? o i ~ ~  
J o~i.rIsiimiulBi4z$~tii effective cut point n n i u i t n ~ ~ ~ G ~ a ~ i i ~ a y n i n d i i ~ d ~ ~ ~ j i u ~ ~ ~ j l a ~ ~  

oininwafiinmR&mviin'rJ 30 I ~ p ~ t o u  



- PM-10 iio owi~~uu~~iinuim~&uciiuduo'nni~oini~w~nim~f~~nnii 10 'h~lmu 

- IP (~udmiuitouiulqi~ild~~, lnhalable Particulate) so ~~d~nuimr&u~iu~uu~ 

nniqoininwnnirmf~4nni7 15 'hnrou u~n~q:l#&~~n~nad~ilu PM -15 

- FP ((un:r?ium, Fine Particulate) 49 ~ ~ $ i j ~ ~ i m ~ & u ~ i i ~ ~ u u ' n ~ i ~ o i n i ~ w n n i d ~ ~  

lmriiunii 2.5 ~ n m u  uiqniqqz~~~j~nm~ri~u PM - 2.5 



dom (nau UU=UW~T~N, 2540) 

cju~:r~~~o:uun~~~Auu~ul~bun~~~ul~ oinqnduiol~q:r#qdqqn ~o cjqud 
Y Y w 

uaomau %dem ua:q~n%dam~:uunoone(dom~~mo~$~~ua:nt:~~~oon~~u~on~~m~An 
I n'odou~a:~~audomludqrn ~ ~ d q ~ ~ u d o m ~ : i i i ~ u r Z ~ m d o u u ~ : ~ o ~ ~ ~ u i j ~ ~ o ~ t o u  7 h u  

ud~:d~uao4t~uum~~~~~~7u~~~: ina~n1unl t t lo~n i rds:6n~ui . rudandaoud~~~ 

uvi'uoqnindrtquiulqod oyqnao~~unu7mludflurdnii 10 k n w u )  d~uluqjq:~nKnCu 

nquluda~qqnua:no cjudm1u~ton~mw'1~ldl~iu1~d~u~:~n4ulmun1trimuk~~~~iionoon 
J  

~ ~ n i ~ n ~ ~ u a o m ~ u ~ ~ : ~ o ~ u ~ ~ n i  ~ i i ~ n ~ a : o y ~ n m ~ n ~ ~ ~ ~ i 1 d ~ : ~ n 6 ~ ~ ~ u ~ l m u n ~ n ~ 1 m  
, 4  J J  rAn (hairs or cilia) i~u~uu~n~i~'lfidonuhimuu:~~~~u~naoumoonu~~~nuaom~u Bi?u 

4 4 J 6moint~iiqeiouiti ua:~:~n~uoonlunqm oyninnruaomianniida~dquIu~q:r4nni7 5 
J  JJ .4J 4 J luntouo~q~:w'i~r$~~q~~1udomlumqm m ~ : i j i . d a 6 n i i m u ~ m ~ ~ ~ o ~ m ~ ~ i l ~ u o y 1 ~ t l H ~ m ~ ~ ~  

u i  (mobile scavenger cell) iouniq phagocyte d ~ ~ : ~ m n ~ u ~ ~ l n ~ u d ~ ~ u a : r i l o ~ ~ ~ ~ ~ u d l  

d o o n l d ~ ~ u a a m a u d o u d ~ ~ : P n ~ 6 n ~ ~ o o n l ~ u n ~ n ~ ~ m ~ R " n l ~ d ~ m  i w i a y i n u ~ ~ ~ ~ u d r u i j o  
Y 1 o~~:w'ium:qq~aud~rn~~a:A~~~o~~u~ua~~odorn ua:q:n:qrhn'o:iru~oq~&dou$q 

ruZo~d.riiur51dn~1u~1'~nw~d~~u4iu~uud~~:~mo~du"u ui~d~w:riolfir~md~iimi~&u 
.4 ". J Y 4 2  4 J luu~an~o~'im~uno~rdoaiiu~u~oruow~umndem d ~ 4 : ~ ' i r n n ~ n ~ u o ~ ~ ~ n c j ~ d ~ ~ ~ u h ~ m ~ ~  

J r d~uo~1~nrua~~~buu1niinu~mr~nu1n~:oonu16uauu1ul~oon 



Y - ltmqikfl (Allergic reaction) ~ ? R Q ~ u ~ ~ L ~ ~ ' I I u ~ ~ u ~ ~ ~ ~ u \ ~ ~ ~ ~ ~ ~ ~ R ( u ~ ~ ~ ~ ~ ~  

Y 1141 A r+ilduAi~iimnims:qun~uo~uo riilfid~oudorSonoonuirio~ua:riou~9'yoonuibunu 
3.2 

r3nl n i ~ ~ : a u a o ~ ~ u o ~ d i j ~ a o ~ t : ~ u n i ~ r 2 ~ u i u l ~ ~ : r i i l ~ : u ~ n i ~ ~ 3 ~ u i ~ \ ~ ~ i i m o i n 1 ~ a ~  
I " I  

~ ~ n s j ~ ~ m t i , r f l u o i n i t d ~ ~ u r ~ u ~ n  

- iiqfufmiiloaa (pneumoconiosis) uuiu% domddoinitijadn~u%~t~d~mdi~m 

qinnimiulqroi(uoilun~ (inorganic dust) ~ inu~tuin i~~Si~a:~u\udom 5num:nuq 

eynindrii\firiimil~fu~~iiroaa$u~:rfl~r&u~u~ou#i~ui~dfimod6udom dqq:dqua\fir;m 

nitr:~iurAo~~iadom dom~~~:aili~do~~iiu~~%~&u\uuirio ~ 4 ~ u ~ ~ u i u \ ~ r o i ( ~ ~ + i d ~ m  

uinrviiltl~niad~:~flult~dom~i~~ioii~lulmiilo~aui~vii$u ua:Kirflulomdomuiqdt:tn'i 

niwnitrii~iuao~dom~:ama~ oini~urunao~ltm Zo uiulqhuin (udriolfir8m~mdi 

uaiurilm ltndriim~u~:ij~oiwnmiuaiimro~(udrio\fi~iimf~m rdu 3 5 M a  ~ o a ~ ~ a l d a  rue 

3aijfoIt~ rilufiu ~ u d ~ ~ : n d i ~ i i . r ( u d ~ u i n \ ~ ~ ~ S o ~ ~ u  ua:ItqCdiu Zo %fnaa 



un:ni~i.riuao.rrm~oq~nt un:q:i i l~~~~uu'adom~ukni~o~i~uinOmu~awi:oci~~~~ 

vioGquCq y un:m~qmi 

2.2.3.2 aynirr~u6inuicn 0.1 ii4 10 Lasou  
Y oynin~unuimuaiuitn~+iWii~d~udi~~ao~r:uuni~rZuuiu1~o'u4:d.r 

Y unviooiu~z~i~~niu1~~:uu ~ o n q i n ~ o ~ i m c j w u i ~ ~ l ~ a i u i r n u m ~ ~ u l ~ ~ ~ u m i t d d i i ~  

riil~%aiui.ranr?~'1b;i~~~~~di~~.1n.r:~~uotjl~u~~~o1~fi~.1 ~fIuunl~~a?u7tnu~ndu~ 
3 cjurudi&h uonqinuoynificjunu~m~tjnnii lo lumwrr (rruin:rrim) q:ii<ivrinljouuin i 7  

1 f i a i u i t n ~ ~ ~ ~ ~ o u o ~ 1 ~ o i n i f l l b i ~ B ~ ~ ~ a i ~ i u  i ~ ~ l ~ n i ~ ~ ~ : r ~ i ~ ~ : u u n i ~ ~ u v i u l ~ n o ~  

u y w " l m n a m r ~ a i u i n l d o ~ u u ~ r ~ ~ ~ ~ u r u i i ~  

oyni~{un~im~~nui.rniimdaiuisnr~t~ou6~ldii~dn7uqmno~q~nudom - 4" un:oiq~:rio14r'nm6umtiu~iu~~t~ d t : ~ n n a o ~ ~ y n i m c j ~ n ~ ~ m ~ ~ n n o ~ m t i u o i ~ ~ ~ 1 . ~ q m ~ ~ ~ -  

nt.rufrjum undou3u lBiuri c j u q 1 n ~ 5 n i ~ ~ d ~ u 1 v ~ u 1 ~ ~ n 3 u d u ~ ~ ~ u 1 ~  (Quartz) 9:rioIG 

r'nmltn35kla ~ . r f t ~ ~ ~ ~ ~ ~ o l ~ ~ i ~ ~ ~ m i u ' 1 ~ ~ % o i ~ r i o ' 1 ~ i ~ i i m ~ t ~ ~ n t n ~ o ~ ~ u  rdu i n r f s ~ l  

rrz~sd ri1u6u uu~ihu~v~~dt:nauni.riv~io~~u~n:~t~~~u:wuuiuu~n~~w3udiiuia~- 

nioduAi r ~ ~ ~ q i n 3 u d i i u ~ 5 n 1 ~ 7 o n ~ o n ~ ~ : ~ i l u 3 u d u ~ ~ ~ n  rii'l4rfi%~~~u4nwsnuln 

oiqn~t~#~iuk7 

2.2.3.3 aynia~u4i jnuimr~nni7 0.1 Iuaseu 

oynincjudiinuim~~nni7 0.1 lunsou r~uoynim~udjinu?mrdnrr7n Omu 

miuitnrniou6~~ndiun"1a (Mean Free Path = 0.1 !ufimu) ~~~uo~in{unuim&:&i 

u~ooominr:uunl~r~uuiu~~~~nd7un"in un:d~uuin~n~o~i r~u6u~t iud~?:uuni~~~~ 

uiulqCiouuin 





rzou 

U.R. 

n.w. 

&I. 

W.V. 

W.A. 

C.U. 

n . ~ .  

PI.8. 

n . ~ .  

W.A. 

W.U. 

5.19. 

riiuiwtgiu 

e 
A 

iii.e~arvloolmoonld (SO,) 

I i a h  (ppb) 

d i q ~ q e  

129.0 

86.0 

157.0 

42.0 

72.0 

49.0 

43.0 

39.0 

57.0 

20.0 

21.7 

39.3 

ii79'i~f~?rqu\moon\-s6 (NO*) 

raiu I i a h 4  (ppb) 

I 

ti i~aeo 

22.8 

6.9 

8.8 

5.2 

4.7 

6.1 

5.5 

5.2 

2.7 

2.7 

2.7 

3.0 

300 

Fi?g.rqm 

70.0 

101 .O 

78.0 

82.0 

73.0 

68.0 

43.0 

49.0 

46.0 

35.0 

79.0 

53.0 

" 
iiu?unkdq~ 
ni7uia~j iu 

0 

0 

0 

0 

0 

0 

o 
0 

0 

0 

0 

0 

n"irflihouuauuonl.e6 (CO) 

lado I i a h ~  (ppb) 

~ u ~ ~ u i ~ ~ r ~ n n j i  10 hflmu (PM-10) 

raio 24 i d u ~  (~g/tn~) 

d-irado 

18.0 

18.5 

23.4 

21.8 

119.9 

19.2 

16.2 

14.1 

12.5 

9.2 

14.8 

10.3 

170 

+munkdqa 
n i i u i s l ~ j ? ~  

0 

0 

0 

0 

0 

0 

o 
0 

0 

0 

0 

0 

iiu?un~dq.r 
" 

ni iuims~~u 

0 

0 

0 

0 

0 

0 

o 
0 

0 

0 

0 

0 

diqqm 

3.0 

3.0 

4.0 

1.6 

16.3 

2.1 

1.7 

7.9 

8.6 

8.4 

1.4 

1.3 

iiu?unkdqa 
niiuimtjiu 

29 

21 

31 

26 

30 

29 

24 

25 

21 

8 

12 

16 

diq~qm 

677.0 

660.1 

582.8 

506.3 

677.5 

702.3 

642.2 

623.7 

504.8 

351.3 

629.8 

399.9 

ti i~aeo 

1.2 

1 .O 

0.8 

0.7 

3.7 

0.6 

0.4 

0.4 

0.6 

0.7 

0.4 

0.5 

30 

diroeo 

382.0 

256.2 

297.2 

264.4 

365.6 

441.8 

329.0 

415.2 

237.7 

103.6 

201.5 

247.1 

120 



ririou 

N.A. 

fl.W. 

?~IUIW?$IU 

raiu I 4 9 ~ 4  (ppb) 

d1844t9 

106.0 

59.0 

. 

~ a f u  1 (ppb) 

300 

diraiu 

5.5 

4.4 

d1q.rqt9 

72.0 

120.0 

" 
i i u?u~~ ldqq  

n l i ~ i w ~ $ i u  

0 

0 

raiu 1 4 9 ~ 4  (ppb) radu24 $ah4  (Ccg/rn3) 

170 

~ I L Q ~ "  

21.0 

25.2 

d ig~qn  

2.8 

1.8 

Aiq.rqn 

731.3 

465.6 

" 
iiu?untqdqq 

n i i ~ i m ~ ~ i u  

0 

0 

30 

di~anu 

0.7 

0.5 

120 

diranu 

346.9 

229.6 

i i u ~ u ~ i ~ i i ~ a  

miuimt~iu 

0 

0 

huauni~dqq 

~ ~ I U ~ R Y ~ I U  

28 

22 



gmmiuntrunislu' um ~a:~aufi~bunL?ldiiuul~nr:u~uniru8mGulu~uuum1u 

niru8~rufinq6q~dd 2.1 (nsun~uquuaw'a, 2540) n?:u~unitu8finiu'Iu1?~fri~u&q1n 
Y 

nitrii~uounui~~nruiie~Gulmunit~i:u:t:rCn u~~q~nn~~~:r~mr ' imnuq:~ ' im~u~~ 
4 Y 

nt:riu(fugitive dust) ~~~:umnoon~a:mn~inuu ' iu ia~~wu~u~a~  q~nrlusnKn (front-end 
4 Y Y 

loader)q:$n~uld?nu?tyn ~ u i o r ~ u ~ ~ . r n o : ~ i u ~ : ~ ' I n n ~ ~ i n u ~ ~ o u n ~ o ~ n ' u & n d ~ ~ n ~ ~  

a d  (sia content '.o & n d ~ u a a ~ o v i n d i i ~ u ~ n ~ ~ n n i ~  75 1u~wu)luGuua:~qiu~~naq 

ufiiuidmnawi u ~ ~ q i n i u ~ u q : Q n u t o r l n u i u j ~ ~ ~ ~ ~ ~ u 4 ~ ~ ~ ~ ~ i i q : ~ ' i m ~ ~ ~ ~ n ~ : ~ ~ u ~ ~ n G u  
-I J  4 du~~vlnlun"i~~nua:~in&atnnum~~~:~uu'mn'u~u i?u ua:~unmnoduuwunuu l~du'Gun?s 

A A J  , Y  I -  Y q:od'lnbru~o~~uaadt:uu'mtiinudJ u~:rwoaaGuior~unq~~nmn~~or:n~d~lu~nnn~ 

iiaudqn 

~ u ~ ~ ~ ~ u n i t t : ~ C n ~ ~ ~ n e i ~ ~ ~ u ~ ~ i n u u ' i ~ u i i o ~ ~ ~ o r i i u ~ e i ~ u l ~ f ~ ~ f r i G u  $.rdnZu'ns: 

qni~dwuilmurnrnJi~u (Dump Truck) r ~ u t ~ a u r # ~ u u  q1n?uquiis:~nd.riiu1d"au 
A J  ~i?urn~u.r~u'iu~~uiadin~u' (Pr~mary Crusher) a.r~n~:~il~~noa.r~riaiimqai (Jaw Crusher) 

~a"oo.rflou3u (Feeder) ~ : Q n l $ l u n ~ r f l o u ~ u ~ ~ n ~ ~ ~ + ~ ~ ~ n ~ ~ f r i k u r i i ~  kuv?q~u'niiuul# 
J  

rn?e4flouu~u plate feeder U% vibrating grizzly feeder ( Zcylcy iiiw: , 2539 ) 

- rn%4flouuuu Grizzly '3:rilurnjm4floudiina~nvi1~H"iini?iu dt:nou&quuvi.riui?n 

~uiunir i i d o ~ ~ i ~ l H " G ~ ~ ~ i m ~ ~ l n ~ ~ m i i ~ ~ o n l ~ ~ ~ u l u ' & o . ~ ~ j ~ ~ ~ n % ~ l u ' ~ ~ ~ u  ii5nqd~:fiwi 
J J J rwaam~uiru~unq:~iurn~u~~~ ua:~ianm~~iurdu~d~unuim~i?n~:r+imiu~o.rii.rvi~~ii 

~'IrnniMIPtLMiu (packing) U ~ ~ L ~ ~ % ~ ~ ~ ~ L ' I ~ A ~ I U L ~ U U I ~ Z X  

- rr;'ou~flouuuuuriu (plate feeder) rn&.rfloudq:Znkqod%i~l6iQqd1nfri n i d %  

~ ~ ? ? n 1 ? f l t r u ~ u m ~ u 1 r 0 n ~ u 9 u ~ ~ ~ u ~ n 1 4 ~ ~ ~ u u ~ u 9 ~ n ~ d - 1  (d?unqiuhun:dq&-,lh) u'n 

~u~~i~u8quuarwat" ldf l i  L U U I : ~ I U ~ Y I ~ ~ ~ U ~ U ~ I I ~ U ~ ' ~ ~ I ~ ~ ~  LAW ~ u d u  

- rn~a~f louuuu~d (chain feeder) dt:neuh;lu~mno~f$nuimlu~da~flu~~w'uo~ 
4 'MY ~ ~ n u ~ : w i m ~ i ~ ~ ~ ~ u ~ u n ~ ~ f l a u  & G U L O . ~ ' ~ : B ~ U U @ ~ ~ ~ ~ ~ I U L ~ V ~  domnuYu 7dii-q: 

J J  rnnoun ~uii~:rn~ou'la1dmiud n i ~ n ~ u q u ~ m ~ i 1 u ~ f i i u i ~ n v i i 1 b i f m u n 1 ~ ~ ~  

au.roondld%u~c,j 



rifei?uQnflourhddqnbi ~ u f i ~ : ~ n d o u ~ f i ~ a u 7 m ~ ~ n a ~ u a : ~ n n ~ ~ q u ~ ~ l ~ h ~ u d l n  

nwoon (set biW discharge) G~$Sau~~r~nm~q:~ni~~~u~~~um1uwiui1r~u.12dpiprau1n 
v 4"  - 

&qum:unr~ku(~ibratin~ screen) d.rq:i~uu~n~nuuoonl~"Sau~mpi~.~~n'u K.1ftsbiG~l4' 
' Jm v Jw ~~h~florr~uuuuueju~:~o~iim:unt~~unnq : i ~ ~ ~ 7 n ~ 1 m ~ o 7 8 u d ~ ~ u n ~ ~ m ~ d n a o n ( ' i ~ ~ : ~ n  

J  ~moonu~hudq~ne~rn:unt~d~~qm) 8uun:Gundtmn'uo~~nf:no~~un'u h n i ?  noqau 

nqn d~~~u~u~~:gnd~r~u~IdC~nt:u~un~~eloZd 

od~~~tiin~uGu$i~un1tdou~u$i~:C~n~~a~~mfnriiuni~n'~:~~u114'rfluGurio 
Y A ,: J  m h 2 W  ~unu?mfrn~ud7u~:~ndou~~1$;ija~1m~~n~~h~0~nm~fun~nmo~ (Secondary Jaw 

Crusher) ~~~~ns:rflurAifo4~nt~nmu (Cone Crusher) u%'Po?C (Jaw Crusher) n'ijau7md'ln 

~ A ' n u e : ~ d ~ i ~ ~ o u $ ~ ~ u u u ~ ~ U Y n ~ n i ~  rlmaoo ~~u&q~ncj~un~rr iou~~u&~Guq:~nl i~u~ 
* 4 "  ~'nau~m~i?uw:uns~kuiin~mui:~ ~ d o i ~ u u ~ n ~ l m a u ~ m ~ u $ i ~ u n ~ ~ o u u i u ~ ~ ~ ~ ~ n u ~ m ~ i ~ ~ ~  

r i ~ u ~ 1 ~ d ~ 4 ' d t : f u ~ ~ u 4 1 ~ r i 8 ~ ~ 1 ~  o d ~ ~ ~ t i i n ~ u o ~ q i j ~ ~ ~ ~ ~ m ~ r n ~ i i ~ n i ~ d q : r i ~ u ~ ~ f i ~ ~ ~ ~ r i ~  
Y 

m k q  Gur~ei1u~:~nn:~nt~06u~~~~nu~ ua:~ngnr i~~~iou~~u~ni$~~ziEun'a~u (Tertiary 

A Crusher) dq~fl14';diih impact mill M% hammer mill u% rotary crusher ~ ~ $ ~ n d o u h ? u r ~ l m q  

f ~ ~ ~ ~ m ~ a U Y n q : ~ n r i ~ u ~ ~ m n u ~ m & ~ u n ~ ~ n t ~ k u ~ m ~ u i i n ~ ~ ~ u d ~  
J  ' * J  G u n ~ ~ u m : r m t ~ ~ u ~ u m m o ~ f i ~ z ~ n ~ ~ r ~ u ~ ~ m ~ m ~ u w ~ u u a : n n ~ ~ ~ n o ~ G ~ d ~ n ~ ~ ~ ~ a  

nuimGupi1~1 ua:q:~nto6nriinldoour~n~dod~r~u~aclnn~udold d~usirGuau~mrA'n rdu 

~u~u~~rialf ir i imni~~~nt:q~uu~nq:6o~<m~~ulu~~ ua:Wouosynuq%GuqqnKu~q 



Run - of - Miw 

I 
--. ' 4 

T < Ylb' 

I 2 x (4 -DECK VleRATlNQ SCREEN) 7 

3 -DECK VleRATlNQ SCREEN r* 
f CRUSHER 
~~- I -  I 



rkm~~ntdd~6~niulult~Kftuumm~lutiunz~~upI~~do1d~ ( i~ryfry ijiiu: ,2540 ) 

4 "  - rrr4oqEqufiu (Primary crusher) 

" " J- rfi~s~li,irmumuuulfludtz~n~lmu Zo m:'ooqKsoi einaorzd~ A'cyZa dtznouW?u 
J  , - A  , J J J  

ucjuiou 2 Wiu Wiuuwo~num (F~xed jaw) U ~ ~ ~ U W U U ~ ~ ~ R B U ~ L ~ I U P ~ ~ ~ ~ ~ ~ I ~ U W U U ~ ~  

a' I 

(swing jaw) b ~ ~ l 4 l ~ & l u ~ n ' Y ~ l n ~ t ' I n 4 L ~ ~ ? 0 l ~ l t  L U i ~ i ~ ( l n j 6 0 4 q ~ i l ~ U ~ ~ ~ ~  (Acute 
4  . - J" 

~n~le)&n'rruR:& u r ~ u ~ u u m m o ~ n i t u i ~ o u ~ i u u i ~ k ~ m o ~ i i ~ z ~ n n  uCj?d$ouoon 
J J  " 

UI G ~ n l ~ z ~ n i o u l ~ ~ n ~ ~ ~ ~ A ' n ~ ~ ~ d ~ ~ ~ ~ o ~ m ~ ~ l d q i ~ ~ m ~ ~ ~ ~ u ~ t ~ l u ' u r i ~ ~  unziis:gnnmi13n 
J  A 

sun~zri'qrnaoumoans?ndinn~qasn(set) 3udQnu'oufmurfi&.r~~un'uqzgnu'oulfijinu~m 

dtzuinr 7.5 - 30 rauiiurmo 

J  ,: A - rflm.rhnunm0.r (Secondary crusher) 

a'., .: J  rn<o~~kudme~uunuuiu~'nrui U R ~ $ I ~ ? U L U I ~ ~ ? L F I M ~ ~ ~ $ I . I ~ U  rdo~~inu'njii  

n~o~ouGudui~inrfi'w~Ekumu ~udt]ourbiiuilu'nijauim~A'nni7 15 rndwmt uon91ntu 

ud~ozuun?t~ir~u~n~d~maomsutzuu~au3ur$~~iclu~~i~?rilufioio.r~ilutzuu~rr!~ur.ruin 

rd?n'lld~flunl~ou<ubiu r n % ~ f ~ d h u ~ # u i f l ~ ~ i u "  rkm4ldrisoi (Secondary Jaw Crusher) 
J  r ~ 1 ~ m 1 ~ n ~ n m u  (Cone Crusher) URZ L R M ~ ~ u u u u ~ . ) ~ ? . ~ ~ ~ P U  (Roll Crusher) 

- r/m4frikud~?U (Tertiary crusher) 

1 ~ & 4 ~ < ~ ~ f l i U d i i u ~ ' ~ f l ~ f t 4 f i ~ ~  Muti ln&~fiuuuu?4ntzumn (Impact crusher) 

~ ~ o i s h n u ? ; i l ~ d 4 i r n & ~ K l t ~ ~  (Rotary crusher) 

rn~o~l~uuuut~nozumnrzl~ueinnitao.rur.rntzumn(~m~act) lun~tvi~lfiriip~nit 
J umnfinnnae49u ut~ntzunnqzrriqinimqu!~uinnrzunn3umddoulfiudum~u1 (Free Falling 

Rock) f ~ l ~ d n ? l U h ~ 4  ifiq~f4U!jroD%i?a (Beater) qzdquiu~ei4qiu9~UC(~inetic Energy) kt& 
J  A iwqn8io4n?niaubunitntzmu A?IULA%P~IU'IU (Internal Stress) no4imqqzuinwomszii 

Z J  
lfi~mqk~i?tl7?Umnflt:si~ ~ ~ ~ t ~ ~ n ~ ~ z 1 ~ ~ ) 1 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ d n ? z m u ~ ~ u ~ ! ~  (Breaker plate) 

dnh;l.rudq 



- L ~ O J ~ ~ ~ U ' I P I  (Sizing Screen) 

r~o~6mnuim~iiuu1flu0~fu' Mun' mzunt4ku (Vibrating screen) aiuitn6mGuW 

tvddelm 25 rquirumt uarm4na.rldii4 250 bnmu ni~u~:o~'2uuu?uou1~(1n1tmb~u~~? 

a a ~ ~ d n ? r u ~ d ? ' l f i m i i ~ i n ~ n u ~ v ~ ~ h i  (Reciprocating device) ~ ~ d ? u l v ~ s z i i l u u o t m o f  

Id#, utq~uqzd~ci?u\d~dmtq (Casing) nsqmzunt4 u~u7.ruuu~iq1~n~tku~u~~in 
. i d  z 44 

q d n t n ~ d ~ ~ f m u m t ~  d ~ ~ ~ ~ ' i m n i t m a a u n n a ~ ~ ~ ~ a m w ~ ~ m : u n t ~ ~ u n u n u n u ~ m n a ~ ~ d ~ ~ ~ ~ u  
A mzunt4ku~lul?ndl47unn?lu~u (slope) dl1mu'1#nllu~4 (Head room) tiau m:Uflt4iu 

v f i io iu  (Multi-deck Vibrating Screen) ~zi jn i r i )aur~7u1~mnu1~1fmumzunt~~~v~~~a~i i i4  

~ud~umzuns~o'hu~qziinu~m~~R"na~miu~im'u bi~u~v~&~aiu~tn6mGuaanu~2biua~u 

nuim 

miudszninanrznttun~ti~~~?mdouu~~ai~ rnvlld 10 (w.n.2538) ua:~y~y< 12 

(w.n.2538) 

1) duazoa4r?u ~ILQ~~VIUL~RI 24 4 9 ~ 4  ~ i i u  0.33 i iaan&/~nuif iniuwt uaz6.l 

~ ~ d u l u r ? a i  1 ?I '&8u 0.1 iia8n?u1~nuinniumt fnul4%ins??wn'tn( gravimetric) 

lunitim 

2) ~uazeo4~ulm'Lzj~iiu 10 runmu d i r ~ ~ u ~ u r ? a i  24 i ? h 4  bmin?rriiu 0.12 i i a3nh l  

Q~UI"~"SW~ U~ZC~~LQ~~JIUL?R~ 1 5 bii'iu 0.05 i i a ~ n k l q n u 7 n h r n t  fmu'lm 

ntiiiun?n( gravimetric) 'lunir4'm 



(~alau hpedo 

' alows) blsnnynLLuu$nnnu$bL&u&Lug,~\blsnn~ S~~J~OS 

/Deuo!lels LUOJI UO!SS!W~ e~e~na!ued lo uo!leu!wJaIea cj IABL vdg'sn 
r -- ~~RW~EOO~~~E~L~~K~~RLLM~,G~L&~~~~ ULUL@~LK~&~~~~IAU>~L&MYL - r 

%OZ nglpt (4!3edo) bbtllR~KLGULy 

2un sn'rr'nurun OOP ngip~uoon~n~nn~oo~un~~o~n~n#i~~cu~y~\unn~~ - r 

EQYV 

b~muoou~u~on~n2sboB2un~ubnn~&b~ug~~u ngno?zun un plbqp~u .Z.Z.L 
.. 

(Jalaw Apedo ayows) bubtiin~~~ldu,~ 

nnnuJbwlesLug,i n~w;i~~ub.nenu~bn~bnu~ rum 1 EL~~R~CU upe.~uub. - r 
%oz nyq r~nnyrc~cubo~pln\ 

b0@2~anbn$~#l~~~ld~b0# huh MB$NUn2M MLMRLV ?t_KRQ?NEWUl npl r 
nopzun un p~nrrupb~oau$ns~uncn::ru~ (Awedo) blsnnyrr~cldn~!h~n - 

~oo2unbuGnn:&~~ug~~ug~ II~RD~~MII Wn plb&@&U ' KZ' 1 
4 

u~i~~~pnnnrci~nu~u~o~~u~,~unn~bsu~n .Z.L 



~ua:oo~qinqmaiuno?uti urn u(s:U'u~~u 879~1uunl&~flu (US  EPA, 1992) 
J -  a - (uqinno:u?unir (Process source) uu~cri.r ~unrnmaulu~:u i i~n~t~ i~~un~~ 

rn&~<ntlunt:uqunit &a~uqfn&n& unz~ququ'lh' 
X - J  J - ~u~qnt:qlu (Fugitive dust) UU~UR.I ~ u ~ I ~ w u u o o ~ L ~ I : ~ ~ ~ I ~ L ~ ~ J ~ ' ~ ?  u69gnvi.1 

Iflflqnt:q7uluo7n?nbuau v%n~t~ni jeu~u~u~kua:~~ouno~~n'w~in~ 

I. niim ua:sddo:nouneqiu 

2. nu~rnun:n~tnt:~i~~u~fin~~9u 

3. mizl4'uno~~u 

4. <mr~niru?m 

5. aiimno;Lm&qs'no ~fi:~dn~acti'~~unt:u~un~t~ ua ufideui7u 

6. 6n~cu:ufi:i?initii~iu 
x A 

7. an~wwunun:aniwr~ijoinifl 
x J trnoaniwwunufi:~n~w~~Zo~n~r)ne~l~~fiiu f iaudtd~~~~nr~nuoio~u~cuni~  

rlAoucju~flu6u6uurn Go auua:amu$uno~u 
J eTnacu:au~rlauuudn~m~uqZn~~ qgnqn un:nn?nqijo~nin ~na iu i r0~1m~m~~8i  

i ~ u ~ e i . r r i ~ ~ i r ~ ~ 1 z i ~ ~ i ~ n i 3 a ~ ~ u ~ ~ i i n ~ ~ ~ n ~ ~ ( u ~ ~ o ~ i ~ ~ u u t ~ l u ~ ~ a i a u ~ r ~  

n?~u~uno~9u~dduuud~~m?uqijn?n dik qgnia un:aniwoin?fl~du~u~n'uu 64 
Y 3 . '  4 J  ~ u ~ u ? n m ? ? ~ d o u ( ~ ~ u w u n u ~ ~ ~ & ~ ~ : u i n n i ~ ~ u ~ ~ n d ~ l i l n ~ n  un:~u~ru~u~uqgu&~q: 

u~nni-tqgdu n~~duna~~uiiufioti~~uin~01r4u~cun~~ll~oucju wano:nuariiu'l~ilmLqu~u 
" 

~ n ~ u m o u a o ~ n t r u ~ u n ~ t w ~ ~ 1  ij~d~~un~i~:viil~icjut~u&~n'uuu'ros'u~n~~n'u9ur~un1tna 
.a J I.Ru-IN~.$J o~~~2~nm~~o~~~ntio~u'ront:unnviilflr^nm~~iiu~ulud~u u!o~io~qiu$u 

?:~vo~dd?~3n'in~nn~tri~Tm~u~:do(1a~u!oui~~dbi~u &q$uftqti9udql~n7tilfi~q~'nw 

n ~ ~ u ~ u ' l ~ ~ ~ m n o m ~ : a ~ u i ~ n m ~ ~ ~ u ~ ~ l ~ h ' m a o ~ l n t : ~ ~ u n ~ t  nqqu~u~oq9uq7n~u~oqo7~~ 
x A- ~ i r 3 u ~ u ~ a u a i u ~ ~ ~ ~ ~ ~ ~ & ~ ~ ~ ~ n ~ w o ~ n  I ~ U ~ ~ ~ I N A ? ~ U ~ ' U ~ ? ~ D ~ B W U V W ~ ~ : U ~ ~ W ~ U ' U  

n'ynu?utn~a5u C P ) U ~ ~ I ~ ~ U ~ ~ ( I ~ ' S : ~ ~ ~ ~  I .5 - 4 % u7oulnniq 



J u'4~~~l jO~nt:~~~ni~mriolr l i~ i im(~n:o~~~inns:u~unitu~mGu iiqnssuoiiql& 

u d n ~ t ~ i ~ u f i ~ u l ~ ~ ~ i n ~ ~ i ~ o ~ G ~ e ( n t t ' u ? ~ n ~ t W ~ ~  qunt:&d.rGu~douu&~oonldii~ri~u 
* 

q:~o~firiim~un:oo~Muyn~umou (Richard, 1976) ~ m u ' l r n u ~ o n ~ : u ~ ~ n ~ ~ ~ ~ u u ~ i ~ ~ ~ o u  
4 -  3. (ulunt:u?unitW urn un:douGu urnqu PID 

I) n i t ~ ~ d ~ u t t y n ~ ~ ~ ~ i ( f s ~ f i  

2) nlfrm~ua.r$~4h~u (hopper) 

3) n~tumciouGu¶o~r~~.'w~fi~iirndi~~ 

4) q r n d ~ u ~ ~ d o u ~ b j ? m n n ~ : m ~ B ~ ~ u d i ~ n i u ~ i ~ ~ ~ 4 ~ u  (Transfer point) 

5) nitiu~~r~oudu~r~nrw=uns~ku~rn~u~m 

6) nirrmGuu3r~runoAu 

7) ~ 3 r ~ ~ ~ t n ~ n i ~ n 1 ~ ~ n G u l d ~ n u t s ~ n  ~%rdardduuaniudno~~udi~~ 

a) u3r?wddnit~ir~u~aud~~?usnuf9y1n'k~~amft~fi~~rio~oon(nu~l~~ 

9) nud~mcjiu~sq~a.i~u v i i~r l i~ f tm~~~~nt :~ iu~uuniu~m L ~ U  



- aiuwiud21jiiimqnqu 

- na~irusiiq 

- olzuntq unrtn%.r~diide.r~iIn 
a J - wumlt~~iuu%auu~ii(umnod riluhu 

udk6 miuuim?giu US EPA 1991 ~iuum1#~1u~ri~d~ou(ud~16~niu1ul?~ldGu 18;ud 

1) rn&4l,.i 
Y J (u~z~'nmmuua:Qnddouoon~in3m6~indqm ~murrrwi:u~r9rudo~da~~~r~o~7 

niqld ua:mi~aonao.rGudu n~iu~uua:aiimao~rn&.rfridl4qziiuadonitdhou(uoon 

u?orii~u7n 6md9unitamau7mao~iR~~~ns ni?n?-,4?uau?mao~%ud~utj9 6nhuno.1 
J " 

DYJ~IAPI:L&I~ ~ ~ z ~ & ~ i ~ d i i ~ # ~ i j m n i t ~ ~ ~ a o u ~ u ? ~ u ~ ~ i ~ a : ~ ~ ~ m ~ u i i u ' u ~ : i i u a d o n ~ ?  

dhou(uoonuilmuol~~ 
i r n ~ ~ ~ l ~ d l i r n i t ~ u ~ n 1 t n t z ~ m n ~ z ~ i l ~ ~ ~ n ~ m d ~ u o ~ i ~ 1 d i i a u i m a z r ~ u m l ~ f m d ~ u n  

" 4" i." uinniinisl4nit6m uonqin~ur~"oa~l~uuunt=unnu.rum~u~unt:~rmnirumuanaor:nc~7u 
3 4 'Lu%m il~~~ijmaumu~udw'a(uoonuiuin ~ ? u r ~ ~ ~ ~ ~ u d i u L ~ ? o ~ ~ d ~ ~ u u n f z u m n d ~ ~ i i n i s  

n?uF)u~u~:rio~#r~mnitd~o~(uoonuido~iu?u6u?'mq'1~d~ou~~iuiu~nni~r~o~friaiin 
J , C  J 4 dY n i tddo~(uoonu i~ in~~so~~uaumdo~ L A & I ~ T ~ ~ U ~ ~ I U  ua:~~)to~~duuum~n??fl qr 

A riol#r'nm(uuinnii~~~mfriqni ~~tiz~:~o1#rijm~y1mazrZumuinni1 



&mdqun~~u~uoist~hqo~rn7uw~u nmuhnuq~n&um&ou U W : ~ ~ U Z ~ ~ ~ W ~ ~ ~ Z : D B . I ~ U  

rzn~l4aluwlu (drop high) 

nahnitr?imcju~mon7tddou~u'Icklilnn4u7~uqdnt~Tu'~u u%noqfiudu uriwr~ou 

~ c k ~ u w n n ~ u i t z n i ~ ~ n ~ t ~ n ~ ~ ~ ~ ~ ~ f p l u ~ ~ a ~ u ~ ~ ~ ~ ~ o ~ ~ d ~ ( i G ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ n ~ t ~ ~ d o ~ d  u~.r 

l R ~ h  2 nnln 64ae (Paul Cooper, 1995) 

- cjud~Ern~ulmumt~q~nn~t~nu%ddou~uZ\xmna~u~~iluau (stream wne) 

- ~ u d r E m ~ ~ n ~ u d m u ' r o d ~ ~ u a ~ ~ d n f z n ~ n ' u n o ~ ~ ~ ~ o ~ ~ 7 ~ d 1 4  
J i J ~udmna.ru~ntmuriimo~~u ~ ~ ~ ~ o ~ n ~ n n o ~ n ~ u ~ ~ n o ~ ~ u r i i m n ~ t ~ n ~ o ~ n o ~ n u ~  

J A  J 
o7n7nn1na~unoonu7i7'I1m1fluuo~n?.ro7n7nwan7~m~(aerodynami~) d~iiri~uinniir~tq 
4 J 
umr~uu~s:u~7~oynln(cohesive force) 7q i iZ f i $ .~~~n~q iu  

J q m n r i l ~ ~ n i ~ ~ ~ r i i m ~ ~ i ~ ~ ~ ~ u ~ n ~ ~ z e i n n ~ z n ~ t ~ ~ m c j ~ a z o ~ ~ d ~ E m ~ ~ n n t : u ~ u n ~ t  

u^AmunzE~nstuPlw~ n~ulult~WRuumm~lu 2.2 ua:witwd 2.3 4 q s " ~ ~ ~ u a ~ i  
u ~ m ~ ~ u ~ ~ ~ r ~ u ~ ~ u u u a ~ u n ~ ~ w ~ ~ ~ d i i ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ t z r m n ~ m u  (nun su:un~nru, 2540) 





eiiuuuq 

1. nuu (road) 

2. @mGu 

(hopper) 

3. KqiIauGu 

(feeder) 
. - 

4. qmdiufouGu 

6iuuuaoq 

rPI:oed<ns 

(upper transfer) 

5. qmd?ulou9u 

t#iiuii~aeq 

r ~ h < n t  

(lower transfer) 

'9m 
R 

H 

F 

UT 

LT 

6narurnitriimcju 

riim~innit~~uunuuno~tnutty1nG~~~ni~4iu~rniaon lmucju 

riimwn 3 ntG ndu~nriimqincju~~nt~qiuoonqintoutty1n 
Y J  ,d" ntfiidaosriim~indotnJuu'mn'u~~n~~nluu~a~u uariima 

Gu Auuarcjuwnu%~~oonqintnutty1n nsfiidaiuriim~intrua 
A r -  J  2 ~ ~ n ~ m ' 1 ~ ~ ~ u ~ u ~ n w n o ~ u ~ n ~ ~ ~ . 1 n t z ~ i ~ n w i  

r ~ m ~ i n n i t m ~ u o e n ~ i n d i ~ t n u t q n a ~ u ' ~ ~ ~  qrriimrfludqql um 

iiiiu?uuinfmurawizuin~u'ii?'dqdn~q~lu~ ueiqzrflu 

srur~~~r~ai'lrjuiuJnu6~~innismGu 

r i im~innit~~i j 'ouda~~~~tlo~G~dd~uw6n~uGuu~oJur~olH'  
J  Gumnas~dinld lu~ iil~Guriiplnitrnao~rn kuirarr~lou unr 

r~umidnictruii~Gun'uGu ~aro:u i i~~u i iur~ 'M~<nt  

~u~u7r?ruh iuuuno. r~do~U qr~iim 2 ntG ntGutnriimqinnit 
4 

dGuwnnrrnua.ruur~to.~~U' ntciidaoq(ud~iimqinnitl~juiq 
,: J  d?uqr~~n?r~iuaonni~bi iu~~i iodin~d ~~'M.11unundo49rriim 

~ u u i n n i i r d a ~ ~ r j ~ u 6 i u  rdo~q in i i~unu imr~n~~~~nt rq i (116  

~ i ~ r f l u i i u ~ u u i n  uar~iuuuao~rPi'oo~~~u6iu~rriin~u~flu 
Y 

~iu~uuin~innirrn~un'~~umn.t~intnutqn ~uu i~d?uqrwn 

n ~ ~ m d o ~ l N u +  udr'iol~u~ihrt=ur~~ni~u~ d~u~udu7 r~n r  

hiuuunoqw:untq riim~innidGuwnntrnun'u~runt~uar~in 
A d  nirn(un~~mniu1u~:unt~~~ntrqiuoonrkiuuu 0muwruntq~u 

J  L A  A nao~~rriim~uiiu~uuinni~~~runt~nunu~~ 

rflucjud~iimqinmo~nt~ Ao nt~utn~iim~in~uui~~~ud~iimqin 

n i t ~ ~ n i u ~ u ~ p ~ ~ ~ ~ i ~ ~ ' w ~ i i n q i n n i t k u  uar~auimao~mrunt~ 

f i m n ~ i m ~ ~ o o n ~ i n i ~ d o ~ n i ~ o o n d o ~ l p i r ~ ~ o ~ l u ' ~ i ~ ~ ~ r u n t ~  

n t G d ~ o ~ r i i m ~ i n ~ u m n n t r n u a ~ ~ ' ~ a i ~ ~ i ~ p i ~ ~ ~ ~ ~ d n o u ~ u ~ u  

o ~ ~ i u d i ~ i i l H ' r i i m ~ ~ i u k ~ a r ~ ~ o ~ ~ a r ~ i i m n i t ~ ~ n t : ~ i ~ a o ~ ~ u  

oonui 



diu~rhr 
6. t:u4-1~qmci-tu 

f~u;daoq 

7. ~IUW-IU 

(conveyor) 

e. no.rGunqn un: 

nodu  (pile) 

9. fjikuqu 

(dust hopper) 

10. nitKnGuldro 

uoqn 

11. nu (wind) 

?m 
M 

c 

P 

DH 

T 

w 

6nnnr:nqtriimqu 
luntdno~rfi&~bi go ~ u i r i i m ~ ~ n n ~ t I i n ~ u ~ u ~ ~ & ~ c l j d f l ~ o o n  

uqmqutouiqfm M U P I D M % ~ D U B / ~ ~ ~ ~ ~ . I K ~ L C I % ~ ~ ~  &qrn&14Cu'3 

nn~wdruysoi~:r'im~ulunod~~~~%k~un d~um:unt~pl'm 

a u ~ m ~ u ~ r i i m u ' s i ~ n r ~ ~ ~ ~ ~ ~ ~ % W ~ ~ ~ ~ ~ n o ~ m : u n t ~  riim=~~nn~o 
Y 

nt:nuniraoqGun'Ywzuntq+upiqql unzn~~uaa~oui i~ '~rr '~ i im 

~ u n ~ u ~ u m : u n o ~ u n : u ~ ~ d q ~ f l ~ n ? : ~ ~ ~ o o n ~ ~ ~ a " ~ ~ n o . ~ m : ~ n ? ~  
Y u ~ ~ ~ c u ~ m u c n z u n t ~ ~ u i a ~ ~ ~ : ~ i i m ~ u i ~ n ~ ~ u ~ 4 ~ 4 ~ ~ ~  un: 

4 Y 

fiuinruinniiw:unsqiufiuu7n ~ u o ~ q ~ n i i m z ~ n s ~ u n ~ u ~ u u a z  
J ,: J Y 

~ u w n A " r ~ i ~ u ~ u u ~ n ~ ~ n n ~ ~ O ~ ~ ~ ~ ~ o ~ I ~ ~ ~ n a o ~  u~qn?~oiqq: 

~ i i u ~ f l u n ~ u v u o n f l ~ n t : ~ ~ u ~ c i ~ ~ ~ i o ~ d ~ ~  
4 d ~aw~~n~cu~ua~uwiul~lWi~~~u.~fm~'?~~flilu~&u~~u~~u s:~i?m 

n~tri~ufouGu ~ ~ ~ u k u a z r ~ o u ~ ~ l r r ' ~ ~ m ~ u  

riimcjuluaquntd i o  ntdutn~i imlul l~~~~nidGu Fiu um:(umn 
YS q~na~uwiuun:nauadluoini~ ~uluntruunuodFu6rn01d~u 

9oqqan' n?quG?no;rau R??U$U u ~ : P ~ ? ? ~ ~ ( ~ ~ R o u B ~ I u ~ ? ~ ~ ~  

ntdims+r'im~~nnvdGu 3u unzc]urnnnt:nuiiuna~Gu iiqlrr' 

r'imn~iu&um:r~o~~~:fl~nt:q~u ntdqmfi~u riimqinnswanu 
Y d<m huno~Guvii1rr'~ufl~nt:~~u~uu~ 

~ut j~ iqqnr iwq~iqrmnnq~qi lm q:~iim~u'~uaru:d~'ilmbiiuiw 

n o 4 ~ 4 ~ 0 n ~ ~ ~ 1 ~ ~ ~ ~ u m n n ~ 1 a u ' 4 n t : u : n ' ~ u ~ o ~ ? 0 u t ~ n  qu9: 

fl~nt:q?uoonuq 

G~dno.rl3q:~nKnldtnutt~n q:riim~ufl~nt:~~ui~u~uuin 
Y qin~mu 

~ ~ : U ~ P I U ~ : W Y P I ~ ~ ~ U ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ U ~ I U ~ I T W ~ W ~ I ~ ~ O ~ U ~ ~ ~ U  

Ot~~~un~uluft~~rifl~n~zq~ulrl~~ & ~ u ~ n 3 n ~ t < m n ~ t l i l d ~ i i m  

qrmqutu~tq~u' n'~:~'irncjurnna:aui~u~uU"ou c]udriinrqnnrlild 

R~:U"~URJ 



u u ? n ~ ~ n ~ t ~ ? u ~ u f i u ~ ~ ~ u d ~ ~ r n ~ ~ n n t f l 9 u n ~ r ~ ~  urn ua:LiouGuu~~lBirflu 3 

uu?n74 kd (ntunpiuo?nwrrii, 2541) 
J -  4 - ~~uqdSj ' l~ r~m~ua:ao~u~o~~~ ' i rn~~a:oo~~audBm m u ~ ~ n i ? ~ i ~ r n ~ ~ a : ~ a ~ m ~ n m a u  

u~i~u~u~~~~nr:q~uoonq~nuu~r i~r i imo'u~Biur i  n~tdo'ur~buunsru~un~tu~rn~H'r'im 

iuriocldPlrn n7~rnduuurna:oo~h ~ % n 7 t 1 ~ ! 7 4 4 : ~ ~ ~ ~ ~ ~ ~ ~ : r d 4 W 7 ~ ~ ~ ~ d u ' 4 ~ 4 n ~ . 1  

rdori7<rnqu 

- n~uquWlG:~ue:oo~q~nuuPi~ri~riimoonld~~uauu%n~uuonlt~L rdu n7r~15aqu7 

~l~uu'orqrudr'irnrju n ~ s a i ? ~ a 7 ~ ~ t O s ~ l d d ~ m ~ m i l m  n?&~uh~4utoulsqfrjSj uaznv 
1 1  dgnol'u'liimuOt~~~u uezdgn ~ $ 7  umvcangu5u luu'or~nrdiwmul frj~Wiiu riluciiu 

A -I - n~uqurwammlonian~u~:oo~qz~uw'an'~ u iar~i~r:uuu~ulqao~n~7~ ua:dt:a~nu 

Iuu'or~dn&Gw rdu nitah~r~o~rii~iun"irrniirnilrn ~u~1u lu '~o~r4~ ldv i~~~u~u~an 'u  

du nira?uuC~n~n%~n'u iflubiu 





U 1I - Y 
2.8 P1F1111uBB1m .4 QQJU7 (Spray nozzle) 

4 - 4  4 
~ ~ ~ ~ ' U U U ? P ~ ~ U ~ ~ ~ ~ ~ U ~ ~ U A ~ U B ~ ~ U ~ A ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ U  ~ f l ~ # ~ ~ ~ ~ l f l d 1 4 6 U  

oon'Ld ~rdu ~ 6 t z q i n n i ~ m ~ u ( f r e e d o m  from plugging) ~duuunitY/u(pattern of spray) n i t  
J ntz~ iunu imao~~umazo~~~ i~~nY/uoonqinG~1m u a z G u i r u w ~ ~ ~ i u n l #  ~iIu&u 

J 
G~kqzutiqaon~flu 3 dszmnlud 1 6~umm~lu~iti~n 2.4 1b;LLt-i 

l.G~lmX?unqiuCu (Pressure nozzle) 

2. fi9~mdo4na41um (Two-fluid nozzle) 

3. G~knuuriuuyu (Rotary device) 



~~<~ ' r7m~~a~ur ls : rnn i ieSn~w~~~n 'u~~~  89 d:an'an?w& n n q n  dq.rn7rr 
" 4  J 

nt:q7uauqmntw d~u~l?'r7maiimdu~ rdu ~q0mnI#w6qq7uIqiin -(sonic energy) w64.37~ 

qurnhIaiin (ultrasonic energy) ua:wRj~~u'lvlfliaArnti (electrostatic energy) q:~fiw&qiu 

d 8 ~ d i ~ ~ $ ~ ~ f l ~ q ~ a 7 ~ f l t t ~  

fmudq'lrleSnaru:d7~dngmaoq<qk 8a tl~7mqoq~clmnzoo.1;7d~nviuoanq7n<q 

t 4.4 
$91 ~um~:~a~u~n~~u~mrEinu~n~qqnw'mw(entrain) Id 6~fiu4q~qti7iqiiq~uiruqa~ 

J " 4  t 4  " z " 4  r ~ a ~ d ~ n ~ m w ~ ~ ~ u ~ w n u ~ ~ m u u ~ m v i u ~ u m ~ : a a ~ i  rdu ~7~9lrn~~~am1uan7~zdiauq7n 
t 44 

6niwu?~1AburVi7h 5 drnr?ui?I uuma:aa~~7n~~ lm~E inn j7  350 'lurnfou (ti7rn91u~qfiu 

aiimfi~im 

G&KU!& 
(Pressure nozzle) 

I, nmunnw 

(Hollow cone) 

2. nmudu 

(Solid cone) 

rinuruznimenuuu 

gmnnq71un (u lp ,  )): 

na~~un?qz~n~rnlfiiin~iupiu 

u&?inaonuiqinfio4~rrn?u 

u%uqu r l l ~~o~UCiunmu 

(conical sheet) ~d40anlbi 

rllu 2 aiim iio 

- uuufio4lrra?u 

(Whirl chamber) 

- uuuuiiquu'nni.r 

(Grooved core) 

n & i u n l ~ ~ u k u n n ? 4 u d ~ ~ u  

d ~ u d v i i ' l ~ n i t n t z q i u f i ~  

adi~auo 

4ai3 

- dlukfizdl~~uff l  

- dtzk3niwniniiIiX~'nn 

nzoa.rq4 (atomization) 

- pJuuunirviuadirauoni7 

uuuhunnw 

Col?iu 

- n~iununiupii unqd 
r 

~ u u n i f W ' ~ ~ u m n z ~ o a u i  

1u~uduou~dono4~rrn?ii 

n?iurri ing~ usz~'nmnis 

lnnfod iu  

r - uumn:oo~ui~zuuiuuu 

u'tr?ornount?u 

- 8:O94HUIU 

- aor~un?d~~aiiaijunda 

~uuun i tv iu  



aiin5aC 

3. uuuIuw'n 

(Fan or Flat spray) 

4. uuudiudaq 

6mnnitlun 

(Nozzle with wider 

range of 

turndown) 

a. uuuuiuwia 

(By-pass) 

b. uuufiiu~u 

(poppet) 

" 4 wnmmmdm 
(Two-fluid nozzle) 

4 

(Rotarydevice) 

6nmnimonuuu 

no4~una~:~n~n~djnaiun'u &a 

% ~ ~ U I L ~ ~ U ~ U U U ~ U U U  

nh'iuw'n uu~oonW~flu 3 a9m iio 

- uuu~t9ma~~ 

(Oval or rectangular orifice) 

- uuu1#~atdu4 (Deflector) 

- UUUnt3lU (Impinging jet) 

- dauno.rtun~~nri?n6uui'Lflud 
ukqinuiudo~~nTjuauh'a 

- noqlvnpno'a ~Ai~noonuirflu 

u~ui.r$nt7ut:uii~d~~~ilnn'u 
" 

fiiuau (poppet) 

J , a  - naiuainduuu~i~dfiiuiu 

vl~eu~i?oonun:~udnitI~ntCju 
a nu 

- tiiantmu6uuuunufau un:dq 

M A ~ ~ I U L ~ ~ I I ~ U ~ I ~ ~ ~ ~ ~  

(break-up) 

- no~~una~nUo~~i i i l f f luu i i~a~  
~ ~ n n i ~ n a ~ ~ i u d r i i ~ ' ~ u ~ u d i a u  

naiudaqq un:pnviildtfluuun 
i 

n:oowuitarumul qiu1nuut.r 

uiiqucinn1.r 

tioa 
- ~uui:diuiunitrn~ou~abun~~ 
k w u  

- ~uuunitviuadiinuo 

- naur)u~mtinit~nIX.1iu 

J - nai~th~qn~:nnqq~piudi 

r i l ~ ~ i n ~ i u r h w ~ n t - , ~ h ~ ~  

- n ~ ~ ~ i w o . r n o ~ ~ w a ~ ~ ~ ~ i n I u ~  

n'~~unitgmo7u4~riimW~ou 

- nuimno~~umn:oo~~~dduu 

udndduin urliifiuiwnoqbun? 

d~oust .u~~t~dLu 

- nlulto~u~ou~~u~n,~~qnoq 

~unad~naiun~m~q 

iiot5lu 

- n:oo4uuiu 

- bia+Gqitruiniy 

tkqu66ino4lun 

tfluGtria 

- biod4nKqqiuun: 

viot6u~udiuiu 

ntlu~%%(B~-pass) 

- nit?nmt:u:do.r 

d i a t ~ ~ i i ~ d o ~ ~ i l n  

nirfiiuiudtuui: 

nu~fluldMuin 

- dtzWnifnirO?li 

~ + ~ f i ~ ~ ~ n ~ ~ u ~ ~  

- naiuiiu~ouniq 

nnlnaa4gdntni 

n~nryu 



lo1  Ibl Icl Idl Ir) 

umm~6namzaa.rGq3m(spray nozzle) uuuoii~l a. n r ~ u n a ~ . r u u u l i a q I ~ ~ q u  (whiri - 
chamber hollow cone) b. nmu~~u(solid cone) c, uuua~flm?d (oval or rectangular orifice) d. uuu\# 

J C 

6 ~ ~ 4  (deflector jet) e. uuunrznu (impinging jet) f, uuunr:uakm (By-pass) g. uuuhiu~u 

(poppet) h. M"r?imn0o40a~luR (Two-fluid nozzle) i. ~a.T?imuuuqluuyu (Rotary device) 



n i r r i i 9 ~ ~ 1 ( u b i ? u n i t $ m ~ i ~ u ~ n ~ : a ~ ~ ~ i ~ f l ~ n i ~ l # n a ~ ~ u n ~ l u n 1 ~ n ~ ~ ~ u  nm ua: 
J rii<mqudnauaU~uainim (Airborne dust) u%6i<m(unucnd.1rii~iimlmu~~.1 buntaaumo 

A 4 "  4 muq#aqumqu (nun su:uwqsoru, 2540) 
Y A. I. nisn'nmj (confinement) (udinn~ru~~u3~~~wunni~iin(ubi~uGiun~idu 

(curtain of moisture) 

2. nitriil4(urilunlnuni~~w'almumr~~uii~a~in~uu~~u~1n:~a~~i 
J 

3. nitr'imni?9'Yrflun~uhu (formation of agglomerate) nuUYn~iiunii~:aou~uainiflu% 
J wUYn~nl'iu'lrl~~:nniu~flu~unn~uluoinifi Imunituaunirt:uii~o~in(uBi~un'u~a~un: 

r 
UUmfiZtO4UI 

t:uurii9~~1~u~i?unit~n~iuuumn:a~~~i~flu?init'l4n~1~$ulmul#~1 un:aiqii 

nir~~uaidr:noun?uqu(u(dust control compound) lnuqm~~uuiuu~n #a ni?iilri:(u 

rilun ~ d ~ ~ l 1 ~ a ~ i n ( u ~ i : a ~ ~ ~ n u & ~ ~ : 0 1 u 6 ~ n ' ~ u n : ~ 1 n n 4 u i 1 ~ ~ i i n n i ~ ~ 4 n ? : ~ i ~  

qindneiiqut+,~ur~?#a 2.5 ~ m u ~ ~ ~ ~ i ~ ~ ~ ~ d f i ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ n ~ t ~ ~ ~ ~ u ~ ' r ~ m m  
Y 

f i u i ~ ( u  go f iu i run~iu&dl4uu ~~~~flw6~d~ai~r:uu~:dr:aun~iu~i~i~uio1i 

~ m u ~ n ~ n i ~ ~ ~ n ~ i u $ u ~ : ~ u d ~ ~ u r r ~ n d ~ m ~ n ~ u i . r ~ : r i i n ~ i u $ u ~ i m ~ ~ u u n : i i i ~ n ~ ~ i ~ ~ ~  
"- d 9 $uludqqs:uii~ni?~n3un~~dinli 'Iunr:u~uni~li~:iiluuuun~in~A'n~~un:3~~iinw~ 

Y ijqufia~&du p~t~u~i~~ufia~~nirlb:n~iu~~~cii~wa~S~~d~:~m~~ija~ri:~l~idrial~~iin(u 
A A $u i ~ n i ? L n a ~ u m a e 4 ~ u n i u ~ u l d ~ 4 f i ~ i l u n i r d ~ u i i ~ ~ ~ ~ i u $ u ~ w ~ ~ ~ u i j ~ ~ f i 4 ~ ~ i n a ~ ~ u ~ n  

ni~udqbi?u 

uin~ucjiunirn~uqua~iu~ud~uui:au3~n~in~tjn~:On~maan~in~~nuinlu~ 

fnubi~iimil~u7 LIIU nitqn6uno~.llil:un?~~flufiu uan~in6nirinliu~~~uu~t~w~mdiu~~u 
" 3'4 a i u w i u u n z m : u n t ~ K m n ~ i m 3 ~ a i ~ ~ z I i ~ i ~ f l ~ ~ n  ~ i n i ~ l ~ n ~ i u $ ~ l u ~ n r i ~ u u u i ~ u n ~ i u  

Luui:~u~n:tSu~wadq:~ilfiqmLueii~rzj~'inni~~i~~~u 
J ~innndi~ui# i~~u~:wui in i tn~uquf iu i~(~6i~~%nir~m~~nn:aa~l i ' i  du?i 

nitddin'ryluni~n~ur)u~ui~(u~~a~~~naiui~nl4na~u$~n'u~uIm~lil~~ usituw~iu~flu 
4 -  Y J ~3~u&~~ummnnu~innt:u~unit~~.llil~iim~ini~q2umd~:nauBi~~aynin~:~~um ~l lu  3.4 

Y A- Innu nnun:$um ~ ~ w u n w ~ ~ : ~ ~ u i n u a : r i i l ~ " r ; i o ~ l ~ n ~ i u ~ ~ u i ~ f i u i ~ ~ i u i n m i u ~ ~ q ~  



ni~ l f in~ iu$uun '? 'mq~ul~aa iun i td8 i i~ f l~$ io~~n i tn~uquo 'm~in i t luano~~mq~~l~  

n t z u ~ u n i t n i ~ u 5 m l f i 4 i a . 1 u % ~ d ~ h o ~ i j n i ~ d ~ u 6 n ~ [ ~ : ~ n z o ' m m n i t ~ m ~ ~ o ~ ~ u m ~ z o o ~ $ i  
3 ~ ~ ~ i z u u n a z o o ~ $ i i i ~ f l ~ r i i ~ ~ 8 u ~ a 5 u w ~ i i ~ n o ~ o ~ n i m i i u u u i n  ~~?ui~iiLflu$ioqij 

Irtuinrdwwe uazruuizau5u d~n?iu$u~'l f iqz~o.~uinniiniffr i~~n"~~'~d uazKiij 

~ y n i n n z ~ ~ u m ~ d u ~ l n o i ~ ~ z r i i o 4 ~ f i ~ ~ i u $ ~ B ~ i i ~  4 - 5 %bufli im? (nua auxuwqtrnr, 

2540) uon~in$~uui~~onimnitr i i<n~~uuu~~un~zi i~f i~ i imnit~m~ouno~oyn~nnuin~~n 

ooulGud~fluf mniuln' (coating of stone) ~ ~ ~ ~ L ~ ) u u ~ ~ ~ ~ G u ~ D I ~ ~ ~ z ~ ~ I ~ I u R : w ~ I u I ~ o ~ ~ I  

ldlflu~iurioah~uaiuniiml6 ~ u a a i u n i ~ ~ r ~ u ~ n i ~ ~ ~ ~ ~ u u r i i < n ~ ~ d u a u u a i ~ ~ z u i i ~  



iiouuzGiIunitlii~m~~Iuui~qm (nua suzuw~ot[~, 2540) 

yirn9u 

~wtizqm~nBuijnuimIudu~n iirnauiml~~~li7asn ua:qzh.rrnButbi$dinL.i~u 
A ' A  6irr 6~~unitl#tzuuqm u ~ z t ? u r r u ~ u ~ ~ ~ u i t n n ~ r i i ~ d d n ~ ~ u ~ u n r i i ~ ~ m ~ ~ ~ ~ u u ~ ~ b ;  Iu 

n ~ t i i ~ ~ z ~ ~ l i ' i ~ i ~ f i ~ u ~ ~ ~ ~ n b d ~ n ~ u q u ~ u  
a &  .I r~~s.jIuaun4nmuu'r~dinam~ 

A  " 
fmufi~dmiuitnnqzilm~qu (enclosure) ~uum~aztzuiu~inifilmucii~t:u~~m 

" A- uazsruo~u~u ~du rzuuq.rnw.r a i u i t n I ~ k ~ o ? u K ~ q o 1 n u ~ m n ~ a ~ u ~ ~ ~ ~ ~ ~  



ai4?qd 7 5 uu~.rddau~uuazni~~?uqu~un8~~f~fd~u (nun su:uw?o?nr, 2540) 

uuri~llloudu 

t o u t o ~ n ~ u u i c k ~ t 4 W  (hauling) 

fl1tb.i 

rnzun~ 

a i u w i u i i ~ ~ u ~  (qmdiufmu) 

n a A u  

@Lt% (storage bin) 

niom~uqu 

nl t~ l~ I?nUUL~u~&?ul i * l  

~ I ~ ~ I ~ ~ u u ~ ~ ? ~ ~ I ? R ~ u o ~ ' I . ) ~ ?  

n i d k a n i w ~ u t f i ~ u m ~  (soil stabilization) 

nitsim&~i?u5aplmquE~uu"inuu 

ni~m?uquqt iq~ 

f l i t ~ i 9 ' ~ r ~ ~ h i ~ f l i t $ ~ 1 ~ i ~ ~ ~ ~ 1 ~ : ~ ~ ~ l i * i  

nir~m<uua:o?uo?u~u 

n~trii<m~u8;~unitimviuuumn:~a~li*i 

nitqm<uua:o?~o?u~~ 

nitri19'9rqu~?unit$m~iuu~m~:1)~qr;'i 

ni~qm<uuaro?uo?ucju 

!hbGu (stone ladder) 

6 1 u w l u n a ~ ~ u  (stacker conveyor) 

~muuna:ao.r~id~mddooGuqinaiuwiu 

nl?qm<uttm=s?u??u~u 



qin\li$m 2.8 ~ r ~ u ~ i t : : u u r i i < m ~ ~ ~ ~ ~ n i t i m v i u ~ ~ m r n : : o o ~ i ~ ~ ~ ~ ~ : u ~ i ~ < m ~ u ~  

iin~iui~~rJudiu%nitn~uqu u%rnmIJjrui~~~~inq~m~unttuWum urn::cimoGu 
Y 

~ U ~ I ~ ~ ~ ~ ~ ~ Y U ~ ~ < ~ ~ U ~ ~ ~ ~ I ? ~ : : W ~ ~ O I K ~ A ? I ~ ~ U ~ ~ U ~ ~ ( U ? ~ ' U ~ Q ~ ~ ~ O ~ ~ I & U  

rjudi~urnuma::oadi ~ ~ n r n l n u c i n a o ~ n ~ t ~ n " u ~ u ~ ~ u ~ u ~ ~ : o o ~ ~ ~  3 pluuuid fi5wu' urn:: 

miuifan::, 2528) 



4 
2.10.1 ni?n9%nu6~eiu?~~amei (Inertial impaction) 

~ u n s ~ ~ o ~ i ~ ~ a u i m ~ & u ~ i u ~ u ~ n n ~ ~  1 h n m u  v%lvdnii nitnt:nubi?u 

undou~:jiuaocii~~m~~ud~meiodt:3m'1ni~(1unit~fi~~uao~uuma:~o~~idl~uni~u(u 
J J 4 fmuluplm 2.4 umm~u<nnirn~ulunt:~hamndtnm ua:mi:~m5uu~mao~~ua~~uo~~in 

u7dLdou 
--A- J ~ q ~ ~ n l ~ u w n u u u 1 . ~ ~ m m ~ ~ ~ i u u i n u ' o ~ n o ~ ~ ~ ~ ~ o  & n i l  wioiiima~ur~~oaou (Inertia 

parameter) q, &iioiui%i! 

R 
4 C " C  Ra winZrmotanmnu (Interception parameter) ~ t l ~ ~ Z L ~ ( i 4 l l h h  2.9.3 

- nsciiaoq Potential flow 

- nzciidnithao4t:vii Potential flow ua: Viscous flow 

- 'It," + 'It,, 8.4T 4 
'It,pv - LII~I 1 < Re < 200 

1 + ( ~ e /  1 0Y 

- nrciiaoq Viscous flow 



! (ad) JaqWflN lal3ad Uny\ ~MVbLU~jn~$lLkbLUnL~10~E~~n~~~1,&UlL~ 

nn~i~~innnnu~vtrn~oa~~~no~ui~~u~us~r yz up1 npyu yiyn noswnlr.o r P n 

~~uupntn~~n~iu~nu~~;?u~~i:~~~vkon~~~~n~~~rru~nunn~~~~~n~~~~ni~u - r (uo!sny!p ue!ufiag) FhtnbLU Z'OC'Z 



J & u ~ P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ? P ( I J o ~ ~ P I ~ u L L u Y u ~ ~ ~ L ~ ~ u u  (Brownian diffusion) 



~1~iu~~~$o~ni~1~ni:im~~lnunisuni~:ud~u'u~mum~~6u8udoz~nifn1run~ 
* I A i 

(Diffusion coefficient) ao~oyninu'u u ' ~ ~ ~ ~ ? i ~ l ~ ~ B ~ ~ l ? ~ n i ~ ~ ~ ~ ? 4 : ~ ~ 4 1 ~ ~ 1 B ~ p l ~ ~  

J 
nuin~R'nnq(n:~~un%~) G u i ~ n o y n ~ ~ l ~ n ~ z f i n ~ ~ ~ : ~ d t ~ ~ l m u m z ~ K ~ G u ~ ~ ~ ~ l ~ n " ~ ~  

d 
m~~u~~8uw'n~t:uii~oynin~u6uuumn:oo~li'iua:~udt:~n~nitunfao~owim ~ 4 4 :  

udzwnuir~u~~iu~iinao~n"in 
J 

& i o y n i ~ ~ u ~ a u i m ~ u ~ o u n ' u  ~uiornoyni~ l~urni : imuuma~~~~~iun?~mun~~n 
' A  i nitunfs:r~uauruoauimr&udiu~u~nniq~Bquomw:ao~:~ un:n~iuhn~ii?~irriiGoun~ 

" r. 
2.10.3 nl9Wnmnu (Interception) 

~~~n~I~umn1~umm~wnno~ni~mn'm~~ %$x%n41 n i t i i i ~ m o h i t ~ ~ m u  (Interception 

parameter, R) &iiiuiu&$ 

lmu~dt :~n ' in in lun i~u~u~~v~u~~a :oo~~ i l~~un i tmn 'm~~(~~~ )  a i u i t a i i u ? ~  

lBi6~munit (Ranz and Wong, 1952) 

(1+R)+ =(l-R)= -3- 1 3R2 
t l ~ 1 . P  

W- d o  Re,, < I (2.12) 
2 2(1+R) 2 



2.10.4 n?m?d~~n'lniws?~n~dnise'u~u (Overall Aerodynamic Capture Efficiency) 

4- Y lunociiao~~unmmawinnoru?unit~ um un:ti~uftuq:iinuimi.~u~ 0.1 - 100 
2 Y 

Z u ~ t o u  (WA+~UBC u~:AN:, 2539) ~udiiauin~m~:mnn~uuwu~ur~ai~u~unii~unuimi~n 

(quauim loo, 20 un: 10 ~ u ~ s o u  i i ~ ~ i u ~ ~ ~ u ~ a i ~ ~ u o i n i ~ d ~ ~ ~ : u i ~  80,3 unz 0.8 W.I 

?,I$ miudi6u) d ? u a y l i ~ ~ ~ u a ~ i m ~ ~ n ~ : a i u i t ~ ~ ~ i ~ ~ i ~ d o m n ~ ~ u ~ w ' ~ % & m i L ~ u ~ ~ ~  
J ni i~uo. rs in i~ i~u~t :~ndni tuwiq~ni i  r i i ~ ~ o ~ i ~ ~ u a u i m r t j n ~ n ~ q i ~ [ ~ i i i L i l ~ ~ n ~ a n "  

biaqriinir~lququ k ~ u l u n i t i ; l n w ~ r j ~ ~ ~ u d ~ : G ~ ~ t ~ ~ ~ ~ ~ ~ z ~ ~ ~ ~ ~ ~ u d i i a u ~ m ~ ~ n d ~ ~  0.1 

- lo h n s a u  ~~nn~~i~~a~~nitii~m~u&~uozuuiriiin~uuuu1m~:~o~~ilu~~i3mlri~aa~ 
J ~ u $ ~ a u i n a ~ ' 1 u d ' 1 ~ 6 ~ n ~ i ~  t o  nmhnimo:nuhuuo~~~au 





Richard J. Seible (1981) ~B;viini~ilnmni?n?uqufiuinr(uu'inor~mniu~n 

(Transfer point) ~ ~ L ~ ~ U U ~ L ? N ~ ~ ~ I ? ~ ~ ~ ~ : ~ I U ~ ~ ~ ( U ~ J  ~ ~ u ~ I ~ I ~ L < ~ ~ u L ~ u u ? ' ~ ~ I ? ~ ~ u ~ ~  

fwinr(u 2 'i4 ffo %nitn~~rju(~W~~niAnviumi~R~nosTviu ua:?'ini~n~uqu(u8i~unit 

~mw'uuu~a:f~a~rii w ~ o u ~ ~ ~ n i ? d ~ : ~ n f l # d n i ? ~ ~ u u n a : a o ~ ~ i u ~ a a i ? ~ ~ n o ~ ~ v i u a ~ u u  
A  4 4  9 -d A  aiuwiuriounq:rnaounuiiuTaq q i n n i ~ i l n u i w u ~ i ~ ~ n i ~ n ~ u u i : a u d i ~ F u n i ~ n ~ ~ q u  

fiuiru(uu'rr~rugnciiu~n ffo?~n1sn~u~ufiui~(u6~un1tGrnviuuuma:oo~~1 idomin% 
d u~iuP;il44iuCouni7u7n ua:Lflu%dr:mqnni7 ~~wj;jidt:3n3niwlunitn~uqu~uior 

(u~:~q.r~viiniii4nitn~uqufiui~(u6~unitGnviunit~~nmflviu udiiq.rwod~:l#unio 

n~uqu~uiru~uu'S~~~gmriiu~nl8; ~ a : u i n i i n i t G m a : ~ o ~ ~ ~ u i o a i ~ R ~ n o ~ d u a ~ u ~ a ~ ~  
A  4 A  wiurioun~:masunui~u~aq ~:~?u1#dt:~nijniw1unl?rii9'n(~q~~4~u 

H.G.Horn (1988) ~ ~ i r i ~ ~ ~ ~ a n ~ ~ r i l ~ ~ n ' ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~  ii~~un~tnmnaqs: 

u~iq~flu 2 nrcii n~riiuonilnai~~~n'~dnwru:no~uum~idu un:nit~uano.roininsou~ urrm 

6it.1u fmuI+ solid model lunisnnaaq oynind14i12 auim go 3.4 bntou us: 32 runmu 
d ntciidao~dilnuido:~nZniwno~nio.s'y(uno~nis9'uo~in~u~uum~idudntiunuinmna~ 

A d "  
uihunqiu~%n.~d uon~ind(~~l8iilnwdt:3nZniwlunioiu(~~<~u~~u~n'u~"o~~~~unu~ 

?+.IU&? 

Howard E. Hesketh (1995) ~6iYilni?ilnmna~ni~u(~nm4u~mno~~u~9niu~uuo 
Y 

a ~ r l r ~ ~ ~ u u u d e i n i n w : u ~ m n ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ u n i ~ ~ u  (Counter current) ua:Iunni~~2uqn'w 

(CO current) fnuwu41~1nij~mafd1~1 d i n ~ i u d i ~ ~ d o I J t : i d n 3 n i ~ l ~ n i ~ ~ ( ~ d o n i ~ l u a  

~fluuuum~uni~n'u Muri nuinno.rno~rua~d149'u~u ~ m r r d ~ u n w n a ~ ~ ~ a ~ d l ~ d a o i n i m ~  



W.Tanthapanichkoon at al (1997) 1 4 i r i i ~ a u o i i o ~ a d ~ u ~ ~ u n i ~ i u u n ~ ~ 1 ~ o ~ ~ ~ u ~ w  
3 do:mndiq~ n ~ i u ~ u ~ i u n o ~ n i X ~ ( ~ C m ~ u ~ m n o ~ ~ u a ~  n~a:?~nit'luri~iuiunitoonuuu 

ua:d~:~~udt:~n'in1wniorn'u(uno~~:uu~ifim~u8i?unit7mviua:~o~~ilu~~mC~~ m 
J t J  -1 m n i ~ : n i o r i i ~ i u n ~ ~ t i ~  nuimno~uuma:oo~uinviuoonui~inC~7mua:nuimno~~umlflu 

A n1t~iiuqrus:l51di~~du W~ou~~uam~~~otii~nir~iu~m~~odt:~jjuu~dr:3n'sniw2unir~Au 
4 qu ~ ~ ~ n i t % ~ i t r u i u a n t : n u ~ u o ~ ~ i n i l s ~ ~ ~ u ~  ~ d u  nirn~:siunuimno~uu~a:oo~$i nir 

A ~ ~ : ~ I u ~ u I ~ ~ ~ ~ ( u  ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ : ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u ' ~ ~ ~ ~ ~ l t ~ ~ W ~ ~ i l ~ a ' m L ~ U  LUD41lfl 

i l q ~ u 6 ~ n d i ~ ~ ~ u i l q 4 u ~ ~ u ~ o u  u ~ ~ ~ u ~ ~ ~ u u i r i l n l ~ a n w  


	บทที่ 2 ความรู้พื้นฐานเกี่ยวกับมลภาวะทางอากาศเนึ่องจากฝุ่น
	2.1 คำศัพท์และความหมาย�����������������������������
	2.2 อันตรายของฝุ่นที่เกิดจากกระบวนการโม่ บด และย่อยหิน�������������������������������������������������������������
	2.3 โรงโม่หิน และกระบวนการผลิต�������������������������������������
	2.4 มาตรฐานความเข้มข้นฝุ่นละออง��������������������������������������
	2 .5การปล่อยฝุ่นละอองจากอุตสาหกรรมโม่ บท และย่อยหิน����������������������������������������������������������
	2.6 แนวทางการควบคุมปริมาณฝุ่นจากโรงโม่หิน������������������������������������������������
	2.7 การกำจัดฝุ่นจากโรงโม่หิน�����������������������������������
	2.8 หัวฉีดหยดละอองน้ำ (spray nozzle)�������������������������������������������
	2.9 ระบบกำจัดฝุ่นด้วยการฉีดพ่นหยดละอองน้ำ������������������������������������������������
	2.10 กลไกของการกำจัดฝุ่นด้วยหยดละอองน้ำ����������������������������������������������
	2.11 ผลงานวิจัยที่เกี่ยวข้อง�����������������������������������


