


4.1 PIUUP~J~U~Q.;~UUY~IWPJ (Model Assumptions) 

- nitiilu?nroonuuu~:~oii?:~u~~~u~ni~:~~oi~ (Steady state) 

- ni~ntzq~unuimno~~um~:oo~i i  ua :oyn i~~ua i ; i~ f iuo~up i~a~~~  

- Ti~~~niou3m~uno~nt,u~un~tiirii~adon.rdwaom~qTu 

- tduuuneilnn7sriiu~ub;~uuumm:ow~~dd7n'Q So n~ono:vu8i~uus~dou 

(Inertial impaction) 
w , A  

- ~ u m ~ : ~ ~ ~ ~ i i i n ~ i u f i ~ u ~ n G u u r o ~ n v i u o o n ~ i n ~ ~ 7 m  (Ui) milk 
r ." 4 i - vumm:aa~~iuan~~:~ilun~~nmu ua:jiniomaaun~flu%at:mo5u 

- vumarae.r~iiinios:Lvutr'ouuin 

- ~ u ~ ~ n ~ ~ ~ ~ ~ m ~ o ~ d < m ~ 4 ~ u i l ~ ~ : ~ u i i ~ i ~ n ~ i u ~ ~ ~ ~ ~ d  ua:~~~u7db;7ulm 

b ; i ~ v d ~ n o ~ t : u u ~ t ~ u ~ h ~ u ~ ~ u ~  
Y - o y n i ~ ~ u ~ ~ n u u ~ q ? n ~ ~ d ~ ~ ~ ~ ~ m h ~ u r \ ~ ~ u f i ~ ~ i ~ n ' u n ~ ~ u h n o ~ ~ u d ~ n  

1 
nuu~qinuud~fii~iim 

- o y n i ~ ~ ~ i n n i u ~ o n r z u ~ ~ ~ ~ u i l ~ t ~ u u W ~ u n ~ i u f i ~ ~ n ~ ~ u ~ ~ ~ u f i ~ ~ u  

qin~~u~m&oud<m~4~ui~inhiu41~ 

I d . u 4 
4.2 ~ ~ 4 ~ l l ~ ~ i q m d u ~ i ? ~ m  II 

Y 

U .# 
K 

t 4  aunituuui~no~n~mfiiamino~r:uufii<m~u~ud~ilm~~i~~mun~t~ma~o~~u~~wa 
3' ~1u~~v1dt:~n3n1w'1~n1~u~~d~znPii~~o1du ~ i l u a u n i d r l t ~ ~ n ~ u ~ q i n u u ~ i i ~ o ~  

J r:uu~i<m~u1mun~timvuma:oo~~~no~~~w1~' um:mN: (1997) tta:Lflu~un7tn07iku~~n 

nitqadt:alnt (Population Balance Model) no.royn7n~uum:uuma:oo~~7~flud~n'~ 

Gnaor:ao~u~Pi.rfi~~iim~ud~~it~~~Gnb~:iilu~u~wt~~~duu nPiiq1Ao ~~vdq 

d~riim~u~:iifiqiun41a A77U071 LLa:A?Iufl.) (W x L x IE) Tmur:uu (system) v?ofiuiwt 



n9uqu (control vo1urne:ll) d~~iocu~~:dauimhni~uud~rii~iim~u go i jnqqu"5i~uaz~i~  

u ~ n n i i n ~ i u n 5 ~ ~ u m z u i ~ n ~ ~ u u ~ ~ ~ i ~ i i m ( u l m ~ i m ~ i n ~ i ~ ~ i n n o ~ n o ~ ~ u d ~ ~ i ~ i i m ~ ~ o o n W  

Wiua: 1 urmt ~ m : i i ~ ~ i ~ g ~ u i n n i i ~ ~ i u ~ ~ ~ o ~ ~ u d ~ r i i ~ i i m ~ ~ f m u i m q ~ n n o u ~ i ~ ~ ~ q m n o . ~  

uud~i~ri ineju~u'ld~n 1 urn? 6~umm.rlufld 4.1 ruq~~~~i?cu~lfi?:uuu'roflu~mt~~uIIu 
4 4 iinuim&ndi~ ru~.rui~inmiuu3no.r~cu:oynt~ni~~u~m&ourm~o~n~nlunidtzqun~~ 

d 312538 ~ ? ~ ? ~ J ~ U U ~ ~ W ~ ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~ ~ U H ~ ~ ~ ~ L ~ ~ ( U ~ ~ ~ ~ ~ ~ ~ ~ L # ~ # U ( U ' I U ~ D ~ ~ ~ ~ ~ ~ ~  

quum.~Irjr;u 20% d a ~ ~ n i t ~ G l q m m ~ ~ i m 4 ~ i t z u : r i i ~  1 wm?~~mu~innouu~d~r i i~ i im 
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d c ~ j  V - = Qj + CdjU,A, - [c,~u, A, + C0,UfljA, + c,,,u,'A,]- 0 
dt [kglsl 

(4.1) 

A dCoj ~ ~ ~ ~ ~ u ~ ~ ~ u ~ ~ ~ u u ~ I ~ ? ~ u u ~ ~ u ~ ~ I ~ ~ A ~ ~  (Steady state) KqGu - = 0 
dt 



J Imonpii U~ 4o ~~ iu~%f iudrn ions~a~i~~~unuim D~~ aiuifniiu~cuUqinau 
.d 

n i t  (3.18) (3.19) u+o (3.20) n . r ~ ~ ~ a ~ n ~ ~ i i ~ ~ c u u i ~ ~ i u ~ ~ ~ f i u ~ r n i o n ~ ~ u ~ m ~ r ~ e ~ ~ ~  
J 

(&) U ~ I ~ ~ ~ ? ~ ~ U ? ~ ~ B ~ L ~ F ~ O U ~ N ~ U U L ~ ~ ~ U R ~ W ~ ? ~ ~ L ( ~ ~ B ~ B . ~ U ( I ~ R : B B . ~ ~ ~ L ~ U ~ B ~ D ~ ~ W ~ U  

unu 

* dCoj 
(Steady state) 64Gu - = 0 

dt 

aunir (4.9) & a i ~ i r n r ~ ~ ~ l u ~ ~ b i 6 ~ ~  

m m 

CC,[U,,,,,,A,+U,A, +u;A,]=Q+cc~u,,,,,,A, 
kl j-l 

Y 

urn: rn 88 iw?uauim (size) njtium~o.raylindu 



n i ~ ~ ~ ~ t n n f i u n i r ~ a u ~ n f i ~ ~ ~ u ~ ~ ~ i ~ t n ~ u ~ u d o v i i n i t ~  m~~r:uurii<m~ubunit 
f " 

~ m u u m n : o o ~ ~ i 1 ~ ~ i ~ i n ~ i i i ~ u ~ ~ u ' u ~ ~ z G ~ 1 r ~ i ~ ~ ~ 1 : n t ~ i i n i t ~ m m ' ~ C ~ 7 m  i C~ruiiouudq 

riqriimiu~qufim~~ut.ld 4.2 

: 4 
qind~b;nejqqiiiqbiuutiqii t z r r ~ r i i ~ ~ ~ ~ m u n ~ t i m u ~ m n : o o ~ u i ~ ~ o r i i ~ ~ o y ~ n ~ u  

J J z . 4  nriim~ingmaiunrru um ulu:8ou~u~flur:uuri14m~uIun~ilmCd~ ~mti:~:uuq~uil~<u¶oq 

auqini~u?pl~burkuiiuq~o.~ ~nerfiuui~hurndoun'luuu~unu x 6~~unimin~iu~Bu 

~ u n o ~ o y i n ~ u ~ u d i m ~ d ~ 0 " 9 . 1 ~ d ~ n i ? ~ i ~ ~ ~ o ~ n ~ f l u  2 znniq 'do 

J J - uudu ~ ~ r f l u n ~ ~ ~ i ~ n r i i i o y i ~ ~ u ~ n a o u n f i ~ ~ n i ~  (counter flow) 6uuumn:ooq$i 

~qrrfimq~upd 4.3 

J J" * - UUWIY ~ ~ ~ ~ ~ n i ~ ~ i t ~ ~ i i o y i n ~ u ~ n ~ o u n m m ~ ~ ~ i n  (cross flow) fiu~fimiqnit 
J J A mnounao.r~umn:ooq$i K ~ u ~ ~ P I ~ I u ~ I v I  4.4 





J J  & unnrniwku~i~ (side view) nrwaoumuuu counter flow ?:uii~my~n~un'u 
r 

WUPtAZDO4UI 

J A & u ~ ~ ~ ~ I w ~ I u ~ I ~  (side view) nltLnaoumLLuu cross flow trui14ayil~~u 
r 

huuplm~eo4ul 



J J J Y qintdd 4.3 ~ ~ u m m ~ n i s ~ n m o u n n o ~ e ~ i n ~ u n ~ ~ n u u i q i n u ~ ~  
: 4 U l u ~ n f i n i ~ u u ~ ~ ~ m ? u n i ~ n ' u ~ ~ m ~ z o e . ~ u ~ n ~ n v i ~ e e n ~ i n ~ ~ ~ n b i ~ u n ~ ~ ~ ~ ~ l ~ f j ~ a ~ d r u '  Trio 

w ~ R ? I u ~ ~ R N ~ I ~ ~ ~ ~ u ' ~ ~ & ~ u  (ud) L$?~~IL?!~I?~COJ 

n i r ~ ~ i r ( u i ~ z i i e i i n ~ ~ ~ ~ 4 u ~ ~ n e ~ e ~ i n ( ~ I ~ u ~ ~ u n u  x idimd urdqz~Cnnir 
J ~dauuudm~n?iu~~u~unm~o~in(~~uuu~unu y ~mer~uqineiirru~ y = 0 i i 4  y = Y bud  

: 4. J * J uummzeo.ruiwuauin D,i iio ~'in.rn~i.rno~uunnze:oo~~iIu6lilsnin%un i umz~iiu6~unu 
Y I 

uummzoo~~iau7ndiq7 lu6umsnin%uGu 
J 4 *.I 4 wofiq~t(uin~"~oz dy ~ ~ ~ ~ n u ~ ~ i ~ n n e ~ f j i m ~ d w ' ~ i n u ~ n ~ v i i n ' u  A, &~uu?rxun 

~qitnnqz~fiuims (3, x A, 

J 4 t 4- - r z o z ~ ~ ~ ~ l u n i r ~ ~ ~ o ~ n a ~ ~ u ~ m m z e e ~ ~ i n u a u i m  D* uiuszozni~ dy 

(Resident time ; ti) 

wo = 
i-l 



lmud 1 
W 

t J me o'P3t1ni~\uaaa~uum~zao~~1npnn~aon~1nG~~m 
1 

w t 4. 
wi mo G m r i n i t ~ u a a o ~ u u m ~ z o ~ i ~ ~ ~ ~ ~ a z ~ a ~ ~ ~ n u a ~ ~ m  dQn 

w'uoominGqim 

n iio iiu~unuim (size) ~ ~ u u m n o ~ u o m a z ~ ~ ~ ~ i d ~ n ~ u a a n ~ ~ n ~ ~  . ~m~~um~iu6u 



(4.1 4) 

4 * d C .  ~~nauu~~iu~ri iuum~~~zuutl~~uania:n~n (Steady state) +\?u = o 
dt 

qinaunip (4.13) UA: (4.14) 7:1& 



ua:qinmunit (4.15) ~ ~ r ~ u a u n i t d ~ ~ ~ ~ i ~ ~ ~ ~ i r i i m ~ i u ~ ~ u ~ ~ n o ~ o ~ ~ ~ { u d i i  
J aulm D,, m3:o: Y 187 ~ ~ ~ ~ ~ 1 ~ o i ~ ~ n 1 4 t 1 i ~ i 1 ~ ~ i u i 4 ~ ~ ~ n ~ ~ o ~ ~ ~ u ~ ~ 1 m ~ ~ ~ u 1 u ~ u m ~ n 1 ~  

4 iud j fmui~dumaaar:u:n~iu~~no~d~m~dw'( L,) ~:aiuisaviil&K~u 





A J  i - ~ u o ~ ~ i n o ~ n i n c j u ~ n a o u n ~ 1 i u ~ u ~ i n 6 ~ ~ ~ m ~ a u  ud~~mn:~a4$lij9uim1~~uin1u' 
J J J  

~ ~ I U I ? ~ L ~ R ~ U ~ ~ I U R U ~ ~ ~  B Y J I ? U ~ : U ~ L ~ R ~ ' ~ U ~ ~ ~ L A A ~ U ~ ~ ~ ~ H U B ~ R : ~ ~ ~ ~ ~ U ~ ~ R ~ ~ ~ ~ $ ~ ~ '  

iiquim DWi diufiuimt dy x dr x SU%I Resident time ; ti 

- - dr s 
[m31 

i-l 



" Y Arl t J. ~~,Yuwumntluma:oe~u~munuim ~ , i  Zfon1mri19'~lo~?~(udZ~uin oPj 'lu 
fiu1wtdyxdxx6 (A:) Iflo 



d~uunI$: Cgj ;TI m~iu~~u4uno~owim(~$i jn~~n D,,~ riou~4~rj-tmrdtu"luuu~uou 

lkglm3] 

J * d C .  q~nmuu~~~u$d~t iun l~ t :~~o~ ' Iumn~~:n  (Steady state) kriu 2 = 0 
dt 







(4.38) 

A dC;, 
~inauu~$iu~riiuum1~r~uuotj1~an1~::~)~n (Steady state) K~<u - = 0 

dr 

3 
aunir (4.38) f~miui.roliiuu'lrrsj'lW6~u 



[kgls] (4.40) 

J * dC;, ~ i n a u u ~ s i u ~ 6 i u u m ~ f i f r u ~ o ~ ~ ~ m n ~ ~ : ~ ~ n  (Steady state) 6qcu - = 0 
dt 







J 
~dtuntudiu?wuidtz~n'rn7wn1triiQm(~no~tz~uri1~m(~l~m~~mfPj~lmun1t~m 

Y 
uummzoo~~iri~uldtunoud~1~1uinubuo1~uuuuiino~ao~~uu~1s'm~ul~dr3~~~lmun1t 
4 t amuclmm:ooqui 4 ~ m u m ~ ~ u m a o ~ a u n i t d ~ i ~ ~ ~ 1 u u ~ ~ i 1 m o ~ ~ o ~ ~ 1 ~ ~ ~ ~ ~ ~ ' 1 ~ ~ ' ~ ~ o  4.2 

J d  a uazfd?un?ukndi?~rflufdtunoumrnuunu~nu~#n~a~rmm~~(~elphi) 4diufdsuntudZ 
r : 4  

~naw9o.r Visual umzrfluldtun.nruuu 32 bit ou'i.rufiq'o4 m4uuq4~1uitol#41uuu Window 

95 umzdiuitowiorui Application ~ i i ~ ~ ~ & u i n u i u  d?ul4@4 (user) miuitnr#i'Iq~i~tun.nrd 

r~uu~u~otii.rmrnhum:m:m~nlun~tl#~~u 
* 

lmua'umouni~vii.riuno~fdtuntu~i~~wu1dtz~m2n1wn1td1im~~no~tzuud1Qm 
" 3. 

(uludrilml~~lm~ni~muumazaa~~i q:ud.raanrflu 3 <umou m4u~a 

- <umounitld~oya (Input Data) 
* 

- a'uwounidsz~?mwn (Process) 
Y - airmounitumm~wm (Output data) 

4.3.1 turneun?AKsqw (Input Data) 

~urn~unitld#ahbtlniiaii~flu~~~o~dii~~iudi6ryuin bu#oymd~ous:fia.~iin~iu 
J ~n~o~um:'In&~u~n'umni~zq3~uinm~m 

nitld#aymu~qoonrflu 3 d9uh'.r&o 



- do uazauinao~qdntd 

- ~ z u : v i ~ ~ ~ i n ~ u d ~ i i i ~ ~ n ( ~ d ~ ~ i t ~ i  (L,) 
.I a - m~iu$(unfl~nuuiqinuud~rii~iin (u) 

- n ~ i u ~ a u q i n a n i ~ : u ~ n & a u  (Uamb) 

" 4 " 
qlfllhnl@ "Next" ~~0r#iduCidi4'nld ~ ~ f b ~ ~ r ) W f i ~ ~ a o d ~ ~ ~ ~ ~ O ~ q ~ l  

- mq7uuu7uiuna.rnoqruaqh# rdu $7 (fi) 
"4 J A  - aiima~~uqamn~aon14 

- oi i lo7n i t luana~uun~:oo~~7o~nqinG~in~~d  (w) 
J " r.. - n~iug~r~~una.riiardlu'~'rotzu:n~~~nPXlu~~m~ui(~~um~iii~iin(u (Lw) 

r Y J *  2 .I- - ?fl'niinoqhnrdru'(RW) u m ~ u n u ~ i ~ n o ~ ~ i ~ ~ d l u ' ( ~ ~ )  un:wunw?kiu#wao~ 

iimrdsu'hiu~au (Arp) 
t - $04 an~tnt:~~umu~nno~uuna:oo~~i (Water size distribution) 

rdomqiuaznqnaeq@4 1 ~ l d t ~ n t ~ i i h ~ ~ l ~ ~ ~ ~ ~ l ~ ~ d ~ ~ ~ 1 ; n  2 aiinIH'rZon i o  

~qZndt:mnd 1 ~ ~ r ~ ~ ~ q ~ u 1 2 i i ~ r r m ~ ~ ~ i j i i u i i u ~ ~ ~ 1 n u ~ ~ ~ ~ ~ 1 ~  ua:~~~?iindtzmnd 2 
.I - r  " d 4.. ~qriluGqlnaiiar~u~fiunuonnu~~~u~ruuduvi~ud~l~t)~ u~n40y~lu~~nnumt.r~u4oya 

Y " r.. " 
ao~G~Zn6~nnei1~n"aiui~nrZ~naiinne~G~lnriluHilmaiimriw~hr~uln~nn~uuu1u~~nCu 

r .. .I- 
uazlri&o~ld#oyanitnt:~iun~inno~uuna:oo.r~iSn u ~ & ~ # o ~ a n s ~ u ~ a a n u ~ w t ~ n ' u G ~  

$nth 2 aiin n"8ioJtnd#oyanitnrz~~uI~hu~uC~unm~u Zd40yan~tnr:qiuauimn qin 

~uqzdtingu6id7~kumn~'1u~d 9.8 (mnwuqn a ) 

d?uSioya~aijao~iiardw'(~~) I u n s d d @ ~ i j 4 o y a ~ f i i i n o ~ i ~ a r d w ' n ~ ~ G ~ ~ n a ~ n  

u n " a i u i t n r i ~ ~ ~ ~ u i l b i 4 i n l d t u n t u ~ i ~ ~ ~ u i ~ & u ~ n ~ t n o ~ ~ ~ n ~ : o o ~ $ i ~ ~ l ~ n ~ ~ ~ t i u  
Y J  azr~um'l~uund 3 u%~i~# i i#oya~~nui i7 imno~i ia rdwb~uAin"~~u~~nrZonl~ foya  



- ~ ? ~ u u u ~ u u u n o ~ o ~ 7 ~ ~ u  (A,) 

- bioynoyn~wcluiii rrn=.~1~~~r#u#uao~oynin(u 

- # ~ y a n i ? n ~ : q i u ~ ~ i n ~ o 4 o y n i ~ ( u  (Dust size distribution) 

A ~ u a ~ ~ i n n 7 ~ ~ 7 u ? ~ ~ 7 d t : 8 n ' a n i w n i t ~ i ~ m ~ u i ~ r ~ u ~ o 4 n f i u ~ o y a ~ 1 ? ~ u ~ a ' u ~ u  

ao.aoynin(umiudiuud Ao a?~ur#u#uoynin(uqinia'~~~~m~au(~~~) n?iur#u#uao.r 

oynin~u~inuui~ri i~i im~u(~,)  u n : n ~ i u r # u # u o w ~ ~ ( u l u f ~ i m ~ ~ ~ u q u ~ o ~ ~ n ~ ~ t ~ u ~  
3 rii<m(ulmuni~lmuun~:oo~$i(~~) d~$oynrud~uoi~~k7nni~ '~1 t i~ lmul i l t~  U ~ Z U Y I ~ A ~  

n i t ? ' m d i l n u w o ~ r d o u i ~ ~ i ~ ~ # u # u n o ~ o y n i ~ ( ~ k ~ m ~ u s i i ~ u ~ ~ o i ~ ~ i i l ~ i i u i n  &?uuint 

~ ~ i i ~ o ~ n r ~ u ~ m o ~ i i u ~ ~ ~ ~ d t u n ? u n " u ' ~ a i u i t n v i i n i t d t : u ? ~ w n  lnuldrltuntu~:I4aunit 
t d t  t 

(4.9) 6iu~nmi#oynn~iu~#u#uoynin~u N diuu~~~ru~eio.rlmuo'mluu~ ~rmn~unquu@' 

q:~o~~on#oyn~o~aynin(uii iZfi~n~it lq 

d o d o n # t l y a s ~ i ~ ( u d ~ m ~ ~ u # o ~ n ~ i u ~ ?  ~intunaqu " Id#oymnitn~:qi~ 

auipl r~oZd#o~nnitno:~iumu~mno~oyni~~u ~ ~ ~ : d o i n I l u d i ~ i ~ ~ ~ ~ a n ~ ~ ~ ~ d  9.70 

(ninwu?n a ) 

~in?unaqu "Next" i n  ~der~ontduu~nituam~wmn7t67u?w64 

kan~~upid 9.12 (nqnwuqn a) 





J p1i~1~n4.1 umm.r4oqm default n ~ ~ f d 0 ~ n t u 1 ; 1 i ~ ~ w u 1 d ~ z ~ m ~ n i ~ n i ~ " u ~ ~ n ~ ~ ~ z u ~ l j i ~ n ~ ~  

tudrilntdqtmuni~muurnnz~~q$i 

- n~iuuuiuriune~uumnzo~~ii b) 1000 nn./wu.u. 
" 4  4 4  J - niimno\m?emnrnonla" flq'?amdozmnn 1 

- oiTinir~unnoquumnzo~~I;'ioonqin~~~nmrdn~(w) 1.88 x 10.~ nu.~l.fiuit 

- +iina&iardtrT (R,) 0.25 U. 

- +oqnni~nszr~clnuimno~~umnz~o~Zi 

(Water size distribution) g?iu~zr~um\uninuu?n 4 fid~ 9.1 





4.3.3 ~umnun~3u8muuw (Output Data) 



~ ~ ~ ~ L J I ~ ~ I ~ ? ~ ~ ~ ' U ~ ~ ~ P ~ ' I U U ~ U C B ~ ~  (file) i ~ ~ i v u m  l m u d s n t ~ y d ~ o  Save 

U%I Save As 91f l~y)v6l  File u ~ ~ I ~ I ~ ~ u o u L P I ' ~ ~ ~ ~  lmu~iuar]av~md?~'11~1(1~~qufiua"~'j~ 

L M C ~ I ~  40 U ~ ~ I "  v%uln@~ho~n7r~ilmufiu~oq~~a1u1rnn~:i1~bifmu~~~n~uy) Open lu 

~uy)v6nv%qinunur~'w.1ii~ ldounou~riinio~ilmudu4orja~@4hm~nion~~vri7d1~~o'a- 

rwosiau~;u?n'u 
J 9"or jn~~vumduam~o~I~uu ' i~d i~~~~~w~ia1u i rn9uw'm~ny I1~~~~m~9uw"~~  ruo 

A ~knLNytiou Print v % ~ I ~ ~ U ~ U L ~ ~ ~ ~ ~ B ~ ~ L A W . I G ~ W '  (printer) 



ni~nma~un?iuQn6a~na~uuuiina~~liimfiiam~no~'4:u~n'iim~ulud~~mTd~Tmv 

nit7muuv1azaa~~i nrzvii lm~nit~ildtuntu~~~~~uidt:~nijniv(nits'y~urX?uuum 
t J  J a ~:aa~~ilun~ilmld~nWIW1~in~Tmub;i~Z~auniminuuuiieto~6~n~i~uid~:u~etuetBi?ua"a 

q a m ~ q ~ n t ~ u ~ u u e i ~ i i ~ i i m ~ u n o ~ ~ t ~ ~ ~ u ~ ~ i ~ ~ ~ ~ i n ~ ~ n a i m a ~  nua fiu:uw?tsru (2540) 

ntun~uquuaqa (2540) uetznoun~uquun3a (2541) 4q1uronai~iqij.rkqaiu~~'u$q:~ 

$ a y a n o ~ ~ s ~ % ~ u ~ ~ u a i ~ u d ~  U D ~ ~ ~ ~ W ~ U ~ ~ ~ ~ ~ ~ V ~ L ~ U ~ ~ ~ : Z ~ L ~ J U ~ ? O ~ I ~ ~ ~ ~ R ~ ~ U ~ ' U ~ I ~  

nmmaun~iupn~a~aa~uuuiino~ Zljii~:rilu~ayanuifina~qdntdu%~ud~iii~iim~uoii~~ 
J, " luntzu?unitw~m niimuetziiu?u~?~m~~uumnm@pl'~~uii~~dntdu%~~d4n'i~iim~uLudi~u 

R ? l u l ~ ~ ~ ~ i r a ~ 4 ~ ~ ~ ~ f i ~ l ~ t ~ ~ ~ ~ ) ~ ( 4 ~ ~ : d l ~  1 Wmt ~in~ud~ii i~i imCju~mu?~~)Tio~~~:u& 

'Im~~s:uuiiim~bunit7m~umnz~a~1;'i t ~ u k ~ n i t n ~ 9 1 v n u i m n o ~ a ~ i m ~ u  ~?iur$u 
J $unaq~uqin&u?mo~orru ~nni.rrret:~~iur%etu~in~~u~m~ounw'mdi~t:uu rflu&u 

r v d i ~ r i ~ u 4 a y a ~ i i ~ ~ i u d i ~ ' ~ ~ ~ z i i ~ i l ~ & a ~ t l a ~ l ~ n ' ~ ~ d t u n u  ii 2 LLU'~ lmuno~ziwnii Trq 
J ~ G u u d d  1 ua:l~%Guudqn 2 (qrioa:r~u~nimwu~n 4) 

4.4.1 n m ~ ~ o u ~ ~ ~ ~ ~ n & u n o u u u ~ ~ ~ ~ a u n ' ~ ~ ~ n ~ ~ n o u I ~ u I ~ ~ u u ~ u ~  I 

4 4 ~ r l n t r u n ~ e t e n l ~ u n i t n ~ a ~ ~ m ~ ~ u ~ n 6 a ~ n o ~ ~ ~ ~ i i ~ ~ ~ ~ c i i m n ~ a m i n a ~ ~ z ~ ~ n ' i i m  

~ ~ 1 u 4 ~ ~ ~ ~ ~ ~ ~ m ~ n i t ~ m u u m e t z ~ o ~ ~ i ~ ~ ~ ~ ~ ~ 1 ~ ' ~ u u c i ~ d 1  1~ur-i d?nldi (Primary Jaw 
A w 

crusher) u a : d ? n ~ ~ U ~ l ~ ? u  4 LnwJ (Secondary Jaw crusher) d?uqdn~ru~u l~u~~1u l~n  
4 J ~ i i ~ i n m a a u ~ b i ~ ~ a ~ ~ i n # a y m W ~ m r ~ u ~ ~ ~ . ~ ~ a  mimn 4.2 uetz 4.3 uamnua:~~urnno~%e- 

4 w 

yndflau~fin'r~~dtuntrr rw~rlt:r~u~idrz3n^ani~niss'~~udaviinit'I~1~~G~imruiiou~ei~ 
Y J iiiriimt@nSaaq umzmimqn 4.3 ~ a m 4 ~ i d ~ z ~ n ~ n l ~ n i ~ u ~ ~ ~ ~ i i ~ ~ a ~ a ~ ~ 4 ~ 1 n ~ 8 n a l t  

b ; i ~ Z ~ n ' u u n ~ i n n i r ~ i u ~ ~ O m ~ l 4 u ~ ~ i i a a ~  





J J i wimn 4.3 umm~tiunzr~um%oElamtlou'L~n'uOdtun~ rwodrzGuui1Jsr3m3niwn~m"~1[~ 

rdnvi1nitim~~G~1m~rriind~naou~~ 4 mh4 ao~Otdai9uud4; 1 

a'eyauuoiun'iriifi{u 

- do : dinaou(~mmu 4 dm4) I~.IWGUUIJ~ 1 

- uuiurupp : iiu?uGi$m 4 mi7m 

- au.~maoqqdnrd (n x u x a) 0.73 x 1.82 x 2 RUA. 

Y J  - wunuud~ii~riim~u 0.73 x 1.82 m t . ~ .  

- t r u z r i i ~ ~ ~ n ~ u d ~ ~ i ~ i i r n [ u d ~ ~ i ? ~ ~  1 U. 

J Y  - ~ ~ ~ u i P ? ( ~ n ~ ~ n ~ r i q i n u u ~ ~ r ? l i ~ ~ m  (U) 0.1 u.AuiG 

- ~~iu~%auqinmni~ru~m&uu ( u ~ )  1.38 u./?uin' 

- w ~ ~ u ~ ~ r ~ i u a e ~ i i a r ~ ~ ( ~ ~ )  0.5 u. 

- n?'tuuuiuuu ao.roinqfl( p,) 1.2928 nn.1 A U . ~ .  

- n~iuudmaa~oin7n (p, ) 1 . 8 ~  10.' nn.1~.  ?UI~ 





& uem.rniwhuuu (top view) n~s~mk.r~qimLuiro (n) dinl i  run: (m) r1inaouao.r 

ls.r~Guud.rd 1 

nl r qr1nrnm~nonl~unimmeo~~~i~~n~eioJao.ruuuiino.r~&iiwniam~~.rr:uuiii9'PI 

~u'ludrilmld.rlm~lunit7mu~m~:oo.r~~~o.rlt~~ri51~~~.rd 2 Zbiuri d i n l i ~  (Primary Jaw 

crusher), din3tlu (Secondary Jaw crusher), w:unt.r;udl (Primary Screen) u8:m:unr.r;~ 
J i 2 (Secondary Screen) ~murniti.ri 4.5,4.6,4.7 ua: 4.8 rram~tiun:r~umao~4oqnm~tlu'Z~ 

" 
6uldtuntu ~ ~ o d t ~ r ~ u u i r ~ t d n 3 n ~ ~ ( n i t s ' ~ ~ ~ ~ ~ e ~ i i n i t ~ m ~ . r ~ ~ ~ m ~ u ~ o ~ ~ ~ . r ~ i ~ ~ m ~ u ~ ~  

ndiq un:rnim.rd4.9 uem.r~i idt:~n' iniwn~ts'~~~t:ui i .r4oq~~~.rao~~t~fri~~~~.rn'  2 qin 

~ o n ~ i ~ i . r ~ . r 6 u w n ~ i n n i t ~ i u ~ ~ b u I ~ ~ ~ u i i n o . r  









#aqwqruauGamuoyn~m~u 

- n~iuuuiuuuncl~oynin(u @p) 2600 nn.1mu.u. 

- %aynayninrjudii ihuqmtia~ - ~ w i m t n ~ u q u  

- n ~ i u ~ ~ ~ i i u n o ~ o y n i ~ ~ u ~ i n d ~ u ~ m & ~ ~  2.11 x lo4 nn.1 nuu. 

- n ? i u ~ ~ u # u n o 4 ~ y n i ~ ~ u ' 1 u ~ u i n ? n ~ ~ q ~  6.62 x 10" nn.lmu.tl. 

- ~ayrnn i?n?~q iun~ inna~oyn~n(~ gtium:~~umninuu?n 4 G94o 4.2.4 
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4 Z J  ma wun 1 Mitmmmunqu + uamq$finiqauq7nidquam&a~ 

&JJ uamwiw8i7uuu (top view) n~timiqCq~mruii~ (n) d1nb.i I ((a) d1nb.i 2 un:: 
-I 

(m) m z u n ~ 4 u i  1 ua:: 2 noq1~4fai~iuu1i.1~1 

J 
q m n 7 m n  4.4 ua:: 4.9 $.ruSm~d7~dof~~u~iP;7~~7uimwa7fi&)iw'ndno.1df::am'6 

n7wn7?ri79'~r~u&?un7t~muu~a::oa~1;'7 (% Relative error) t::ui74Sbyeq7nrona7?&7.1z4n'u 

ua~~nn~tr;1~u~ufmulfldtunru &w'mu~q~nuuu~~ao~nriicsn~am~ri~rauo~d~uri?~o 4.2 

f m u r i ~ ~ l l a ~ r ~ u 6 n ~ ~ ~ i m w a ~ m ~ ~ C n d u 1 ~ ~ 1 n  
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