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BC: 
ansion (adiabatic) of stea!Tt 

Frictionless exp . . · 

in the turbine. 
. . n the exhaust steam is 

CD: After expan~10 

condensed is isothermally. 

(TO\ in _a cond~nser volume of steam drop . 

from Vc to Vd. 

DE: Partially condensed steam at 0 and • 

pressure PC=PD is feed from condenser .toe feed · 

pump. 

DA: The residual steam is compressed in the 
. 

feed pump, fraction. less adiabatically to boiler 

pressure Pa this step is cqnverts wet steam at 

• • • • 
·condenser pressure to water at boiler pressure. 

I 
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AF : BFW is feed to boiler at boiler pressure PB 

and volume Va. 
. 

AB: BFW is converted in to steam in the boiler at 

' 
pressure Pb and volume of the steam i~ VB, 

• 

temperature TB. 

• 
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-7-J~tlP>xu::i/~Jf/ : 

. ~ . ~=( ....6J:JLf-t~tJ/ -(6) 

~ ~11J52.. LL'(jfe/hiL...{J~ 2._ L L rJrfJ:I 
. 

-'f-t'~t~( ._V!;~·~ · ~G',r~v. L !--L f i - ., 

-
-'f- JY~ "":'"' ~ ..!.-!'~ ~ ) 

. 

Ji{,,LJ~J?i)X (f cJf 2-LLtJ: {FBC Jl"I~J<GJ'f....ci _:Jir® -

• 

. - V,! J{C.f(..)~~J.~.-?Jp._::j,z_)J.;((.)!( FbC 

(Furnce) · :Jj -(1.) . 

Jj0x2...LLrJr.tf~~J.Yij,fl.f-:ll---Jj;;:t;Ji 
J)V-Jj;l#oJvJ'<J,!)Jf~J'JT~Ji'JJ~~J"'..:.-J,}'J 

f-C.J..::.-J'7~Jvct s~ wfJu ~;;,)~J,,If>~J';u/rJ-c:;_J~, 
I • 

- J~~tly.JjJx~J'_(;t;J-._::j,LL:;1(FBC2-Jr 

(Combustion System) :( / -(2) 

..01.~~;..;j;,,.1-t..CIL(J-{)~I~jl.f-~.~~JJ;uJi 
• 

iffviJU;.Yi~l:/U..~J~J..i/uJf<LL(FBc)J 
.;.,Jr'JJJ uJr7 JY~;~;JI,;oJ~;~JJ::V- ..::.-;~J'_f;uJ/ 

t.L(FBC_f?tf-j~t.f;J;fj;-t35~25Jv,Jv,.f,&~ 

• 
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-0..:.-t~Jb-!rl 

·~li.r. 'f-J~t~o"~·s? JL--G- ..:.. ' ;,Lso2 -( ii) 

. ·. ~J~_y~(~~~~ju.t1J,I0Y.!t£v,0~'f-J'.r.J!'J:.:,, 
-v.! L~.f'-0~1./I.IJI - . 

. _:~LJ\:f.,Yt~ 

v'~L.frd-,fti'f-(fJl~vLJ.='I~,Y.,jtl,;)lmL~,~ - -• 

¥·lf-d-,ftV-,~J' J~,jJ~-u.! L~1~,_t i;;L J{.~;J;,{ 
d-,ft 0::i'f-j~J) 1~2...L~~ 2::'4f-J?..Y"7!_%~j' 
Jt;. ,I7.1L if,ft,f.~.tiL J.r.!-'f- J~~0./JJiL---? ~i 

~~~c...~NOx-:-~0 L~~l,.fii:JimL /t..f-:u.! L.rr 
-- , 

•N041 -:- 0 L ~ .ttJ..;(I.)! No2 ~l,..fi Jljcf.,ft-:iu.T LYI 

;(Jt)VV-I.f')i'f-~fv/1-:'f-Jr.J..;(V-f Yellow Brown 

. -'f-J~r.'.z;v~.~~J'JL--V-v'iL~~Jv....f 
1110 L.fi~ ~,jiu.! 2-c...d-.;~.¥~~ V- J1)J' {:,.~,.-NOx 

. .IJ'V] L~.1:11JYttv.t 2.. .;"~.t-L dv. f~ ~LJJ<.f.,;:t~ ~) 
t\~0) - . . 

,.". -f-~A-VWJ.~~Jr_l-.1:1'Jft: . -
_ :..;riAircr..~( _J 

..:.(..;~J'v''f-v!'~.~,,~/.j:'f-Jfi,~~~J' /Yt-: 
-

228· f;; 2--7 7 
/jl)ir.v.r L,r~.~~/t.'uJ~'--cJI.tilrLv/.,! · 

WV~,1d JL)•(~.~(.u~~-~,INox.~,IS02~~ L 11?"2-L 
I ... 

' ( ~ . 
N f~g 51~ t f~LJfto?/.:..l/1 

t pA!v.r Lr.D.Jt;/CI'~.V.-?.IR{ .I,PJ,~~L---Lv,..!,.}i _:~tr. 
1 . .. ~ ,t 1 7 o 6 1/N v2 ~IAJHT-so2 _, 

l
tt.\ .:: ~ ..-

\. r o, \ = 6<.1'0 .l;l/td-,ftNOx _r 
1'\o'l<. co.n!-;.f,_ - · 

• 
8 ~ ~;)..? ~LJli.Y"cf..J( co _,.. 

cf..J (J.;)f~ _,.. 
. 

• 

"';;-;; J;r"~'LJ~J~)'f- t-~ ~IJrJ~.~...:,LJ!,.r.~ -1 S6x 
J1jj'S02i'f-lf JivL~If-' ~ ~lmi( 'f-Jr. ,.f:.Y" 

Jr; J~ ..:.,,,Jiv-L u/.o/"c...J!,.r. c . ..t.~L J{r. -'f- Jt: )!VI 
,,uG:..r.~L J{-:i'f- J~J',A.J:·•J'I~.tu 2...L /~~ - 'f-. -

_p J:./J; ( )fl,.l! J,~ frV- ,~-'f- J!~ t,.,Jtr. ..:.,,r v!A~ 

it:-(f ~'vL J);: ,.,J_, ~~ )f(/1 J,) T-f- t-! ~ J. fV-so3 ' 
' 

-'f-~v~(JA~~~~r-Ce~v;L~.V-r-..t~l.so~ 
i7 (f ~'vL Jv. ,l;J~ ,f so3l.-)J' so2 -(i) - ----
'"':'';i-: i:Jr.~,L JA 7- e- ~cr. ~~ j;e J:./ ~.I j L Jf.~ J!-

, . ~ . 
Jt:tf.~ / Jc... ;:,vr-'"" /'J~Vro') ~-'f-t'!,-.t,.,;t '?.:-

• 

f.;:,;'~VJ;f_,,J_,t;;; v.r~~~LJI~~'V-'~~-:~ 
' Lv'~~J:.)c.~~futf..~,~~.!.-f~ (cJ7,~-u.r;;..)f( .:;,(. 

• 
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-,J L !J>/ ..:/ /JJ }? R! L L hL,. 

-:- .. .::.-.JJ'J L~ ~...,..{ ~ • I v:- v-, ·~ ... ,.. I 

. Jt_?j~frfL!V~/J/IJ~Ltt. ..::.-.J.r>JLr.J':-"!1 · 
. JfJ~J'(-A~~" -:'L~ !/k.i~/J,i ;;:-~ ~ {ro--~J~ I 
L!0~ftfL/J~J~.:::...(.v~J~Lx'J.-.J'L!t5).f~ , 
J-i=o LJJf,JJj P! L L / k. J!IJ.}r...;).r.,-( v~J~frJ 

_:,._:/ /t.fJfjj fL! V ~tr jJJ-i'P! L i_)l~f)!,J._ f'f-.~~ 1 

· · _(L!~u!'~.cif)!,i. P!£tfL!Vv....61JJf~[~,i.ie ~ 
• r 

I 

' 

"*~~.JIS"..J,!)J?-IS"u?'/J.1-?.JP _:Jir 

JJJ:.,J'...{/~JlLJI{ _r -~Jl.Eti. . J 

~ (V.: /.::.-LI;I&-{ 1Y.ti, r.J...:,.. JJ!vJ.l.?.JP ~:JI,.­

J..:.-.;r'J'~j~l~~~· _r . ~..:-Jr>J'~ ~~},, _1 

_j..:-.~;,tfLJ1J';'{~ _,.. 
. .. , (.J. ... 

- -v-..:-.J..t""Oc:;;.. --".t'' -' _:...,..1?. • • • • • 
• • • 

...... J:: 
• 

_r ~(f(.... >/k.IJ~~JEtJ. I;-';;.." it.f-..:-Jr-J'~ "':"';.),, 

t.f(?-f'f'J.t;JL~J..J'(LfA.JvJJ..u!J!,I. "-:";.Jr: -(iJ 

~;, /"-:".!--·4 ..;~~Jff.!..!-"-:"J..f t:;- t'! ~..!.-(.:::... ( Chisel) . . . . 
t-~ ~J~4-....; .),J~ ~v! "-:";. P! L L / It"' i.:::.......; /u iJJJ:. ~ 

,j~;)_~ ~~ VJPtJJ!~ jy. OJ~J0..f,JJ:C--; "-:"J.Jr,.. ! 
. - , 

· ~ L L / ...J!,../u}'.JrL ~"':";.. ~.:::... 4 (J V- ~~~;. 
• 

-L~k-V-i,.Jr~'":"J..f~t! V..;/~.:::...~)v'.:::...>_.~~~ ;· 
• 

/~~{''(,).,JJ:;P!L·...f~,.:::... ...J)vi,>J.~~JA~)J' 

~):.{LJ~ .JJ)~J~J~J,~f).!,i.J, ,_JJ!o)l~ J!'J~ . 
L~IJJ)L!Vr'if.)J, , L~V(/?-"LJ!,t.ff'-I,Y! 
_.dLl:>v£~/Jd LJL 1-i tL.f-,.r.L .c-J~Jio~Foi . . .. ":' ' ., -
L~ rJ.•/J,;;,_,J..pJ_ L i_/ 1;[ J;/j~ t:;_. }!ll)fL~r; t}:}kll. . . -. . - . _J 

_ : v!..:-J,...J'0.7~v!~....f. jJ _r 

J(-'_ ·4-~ J: ))~~JJ~J'J~/}!t,: v:: . .:;,Jr'J'~:Jj~lv! 
LJ!IJ.( Ll:> lfo~L'; jy,{J«,.J! j,k-}.!t.r, /rfL~ ~,/ ~/J~ 
/JI'!J) ~ :c Ly;t#-~l.t!· JJt .. (L~ (/;I.G"/J~ )!, J)~ I;:I 
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t'~vif __w.~,~{J'''-'"'I~{vincJ'~ ~")'' ryttj f~/.v'.J,JJi..k..!v!.~J?.o'(J~~~t,./.JirJ.~l.Jt~ -(ii) 

-<- · 1.-. t. (.~j~ r~. ~J.b7 ;.-~ c.- -J)u i,fv,Ac..... t~ I) f1' -· . · Q , . 1,t11;• • , • .. u::-J 

~ J"t~t1,tf-t"~l/01f":"'~P!LL)....;~,...fu?t,,.-L u,_,~ 
c~~d,J.~,~~!.~,/;lVLcfd~,.J,,ct-{rJ•~JL)•,~ -=Jt,.. ~r~~~J~fui.1c:.,.)v-tL~r.t,.,;t;,~Lcr-,rf<f-t-~V. . 

. tv_.f · -_=J'~,J'w(f~,:L~ ·_r 

· "?-rJ.tr~~hi,.Pft{t,,..:..>vJ'.J,,~Y..<!''(A -<"="> J~J~J/JYvv.,...[/P!LLf~f--:-~~~...f) 
J'EtJ.Ji'f-OJ,)'~t,J::'....fl(;t( 2-;LErJ....f'Ji -' _:"="'IJ. -~t"~ ~/;t,r./.t,' Jr, ..f~'J'''r- t-~ kl/. ~-. .f~,/rJt;,l'r-

• 
. ' . . -

il1.% G.- 500sq ft J/~ ~ -L-~..;J! ~,._;)J,J..-:tL --:-Y.f~J~J' (;j--t...{~, 
. 

,Jr,~,~~-,,-~,-,/-_J'-,iL~ : 
• . ' 

J'"'' lr-'-VJ .LYt JJ,? L~. 1 : .r~t~;tP.i L·~v)JuA~ "tJ'ut.Y.e-L~r.~J,rLui.Y! 
L J-{~ 7- J'Eti. J-:{c,J~}~·; ~~ Jt? ~ ":"'Y.P! L 1 r -'f-2([ --:-l.Ji rfrJ'IJ! L ~ ' . . 
.;;.,Jy" t.f tf:, J,, ?-~ Jy. /.,/, .l J.YJ v fv,/U ;,,£_ --:-:J...fL '-:';. J'·lv<ft) .. !:(vek-)A 

t.t-f..tt;G.-6% G.-}!.{. ~t.t -'-t'~ l)f_!;.,)~...£..tf./~( . ' . - -
-~~J'.r. 

({'' L E'i.-"'' lr-' · _r 
. 

e:>U L ::;...t? LY< ~G.-l..) _ .. ,~ -

\ 

\'4::.- .11P r L .... .~;,..:::....J.rr\1 ~~'~" ./''~'0-! _:Jr,... 
' l.) • '-'' - - ' .. • .-

< :-=~~'~{~,,~,0{ _:~lj! 

~.~.ttJ~'"'''~I);,~~tfl~{rG.-;:."'...10'"~-::.,;~,D)p 
' 

~'l>{fJLLJ(/IJ.Y-P!L..l~mr~ e-..1~, , 
_ :::;_ jp.~Y. vi~3% /- -c. J(;'"' VG-oJ ~;'-" .::.-Jy"J!,/ifl 

l ., • 

t.~/,f.Jt,,:r-L L ~·/,,LP-'ti. V.. .;;.,_,y4J(-~...~t; _r 
' " . 

'f'b~ l::J~ -~~uxuiG-/-{'~..v~10% -

.::.-;y'JL.Mj.L~J!,j;,;;; ~G.-c:.,.}vt},,tfc; _r J 

-'f-J!JG.-~)J.j.:t;P=tf-t"~~L(&~,.!..--{ 
(J~~~J'v'ft-f-t"~~J(J{ ..:.-; '.7-?~J'?fJ.Y-~~..J~, 
JrJJ~,P. £1 L~fl;,J( Britttenes) ~y!). '-'J'' L~" 
;ttLvt.ft-c......t'~PLf(AnneaOJ:t fJY-;~,JP!L..i~''7-

' . -

I 
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),,,,v~~.~~~.-?.-ce;;.~e,.i~...v.~~LJAL.n~ 
• 

,Sit,~~{ HiJ..I{- Irf. t"v.f ( ~2PSI V.. ..;;.~~t.ft/ 
''~/-{e_;;,~djtJ}.,fvt..C-}.!{300 PSI~ 100\)!..::,.~.r> 

lr.Lt, LYI J~t{)!tJ. Jdf/ #-.~} __ :r~ jYI vi (c...~ 
P! L c)JI J}. /-{e..t-..,!..?.~I.JJI..-.~-·!'( \,)! .::.d~,JEti. 'jJ,4)_,!t, 

• 
_.:::..,.~t;PY,~JLJc...10% ' .. ~ • , .. 

_~,,Ly 4'e'V.. !L{i<''LY _,;.r.}r,~li _, _("="") 

~i;t-f!L y _,; L ~;(.;~_?.! /-{ ( ft-t..J.t1 ~jL.~J?~ 
. 

. -Yir:.-.Jr~'Yit'.l;..£k''-/" . 
L{Ji.,J..::;;,z._fl;)'i'( ,J-f,J_,~,,,:r-L.t1L{''LY 4 _r 

. }t,,r-LJ!tJ.;,t,Jt,if-L y 4'-L!lh )i..~.,.f-/:/t,.;,l}t,lr-'LYI ­

-:r~tYI~t,((od~.~,L ­
JYI75% (cr-.~~,, j J-{,s;,, ,:r-L.n L-c,,LJ!IJ.· _,.. 

• • 

-.::::....~ ' ., 
(c..?-v.1 Lf (;., .J 'rj II-" JJ.!' 4'?. _,~,, ,:r-LYI L< y 4' - (" 

• • 

LJJI~~J~.JJI J'j~ cvJ c-..t:(GcJI.neJpc:-450°F ~) 

• 

I 
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-r..l / (:;; f ~/;!. { (--;::_ .:.-' '(J ,.f/.1 J ,, rJ )1,/! 

/ . . 

~ ~{B~sis Y I)JJJ i V.. ~ L~ e~ ~J: J, f ,j ~-? ,jr{. t 

1,,J.._j ~~~V-J )~lf'...flui,,u!.::-.~ro~,lr,~~O~-G( ~ 
;,,,_;j,,/rJ! ~ L~L:/L--l)'._fl.~,rJrJ ~~lf'...fii tmi)!.::-.~~J 
·&: •• )r,t..-Y. J-{,J_,It,L~ i,f ~ L:~{.J}e~u.i11L:IL.--~ 

-'7-~j~v:f(~SO% 
Jh,~,rL,/'_2!e,iL~~~..iL.--LJ!Ii.J!'~,It,~ ·. _'1 - . 

. _jY.,_;.. ..:J~ r. _,,, ~(li-L~ ~ (J..;~..--LJ!tt. d;:ti~ ._W 

· ?k-~'' ,JJr, ~..j ~ L~I)!(Up right · ~assition)~;{ 
' -4=-~j.t1~(.:::.- (I.;J~;,L}rw1J!t~ 
. ~ . 

}L~~~~vJv-rf-!~{:;;fiLYiL..;~..--~i,,~. _t:. 

Pf~11 ~rJ)v! v'.iL{vjj~~ ~;,...JJ'o,J'( 
d~1,L J~eh,I}J, ~~ (;)\(;>LJ!!f.;,l}I,~- ·Yi:. t~ r;f../ 

-4=-~ tbJ~I,(('v{.;~Lf_.(J · . 
•• 

1 Jfv-r.fLvliL~l/J~I--i~~;'(tiL.--L}I,~~ . -" 

J,,y;f~(J~S-i~-4=-~t.t1vif~4-~J'Lil,Jktft.f0/( 
_y;,;I~J..;-J),;)t.t~nfr ~lP-~f'f-=~.~ 

. ::_~j-"'J;.fJ"'i_L(;,;~j~e~~Li''Jrv . _q 

~~.leflf .. :._. .. JY.r..t1~~~{2-Ld..)JLJt:f~.:~,mL~.~~; . ,. . . 
~~J,,.!..!'~ 0)v' ;~~ .t.t1~<r.L..! fo}!f,t,,J'!' ~~· 

• 



· Lif-':-J''V! LJf~~t,..rr/J.(-~~"''(-Ji, .~.+tLJ~ . 

• 

• 

-u.r<;..::..ll(cJi•.£,1lJ.! L~(..~J/, ~ fJ;: : 
!J tJL/~;,./;,tv.r L(~tu.~.ah..-L~~V!~(-~, ,to 

c;,/:/t,VI/J!~L..j~t.ntc;:- t-~~ Ji~LJ!=VJ L~tl 

. . ·J!)f 
.L / -:· J I 

-~~tl,~~ ~-(j.!I.JJIJ-" ,I : 
. 

-L"tt,G(/J;.~d!-.;iLJ(fPi.._;~;,?.rJ.!t .. t 
. -J~t(;};jtJ}.. .. r 

. 

-L'!~(&:-{ht#Jt.tf,;;'t; _r 

. -L"t!J.:Jf.::.-~~JJ,!. -~ 
. ·. -LlfV~f~;,fJ'c,~•.~,tL"t~ }:i(v,..{~ _, 

-L~J..£-'tfJt,-;.~,tJiJ.JL;/. ... '­

. ~(X' 0,:~. ~ ~-.- r:v ,; , y(J~f! _:;i;.ll./iJ,i I 
· . -Solvents : .. f-<,,.,IL,.- _, · 

• • • 
' 

~~ tf.yl,)! JJ.~,I'JI Lt:>? Jv:---ti..L~;JJ~_, -
. 

I 
I 

-v.t~Jb:£ {J'i;j/ ' 

-Djspersant :.•·v/y'J _r 

-v.t L-.h~lu."L'-;,J.ntj~&:-~; L LJ~--. ':' .. 
• 

-Antioxident =·.t-=t.V,tJt _r 

-v.JL.f(/,JL~VT&:-~cf..J (,.~~~(;)t.,.,,L1Jt;l,~i'. 
-

• 

-=-·.i! 
.! .. }~,.;.-=--;'.7.-?JJ(I.)/-.t!ft' Yl"..!,..)r-)f c..({J/k . ~ _, 

-Yif ~(&J~J,:!;,I 
· -';-..t~~(cJ;,.f _r: 
. . 

-~,.;~~~..J1G."t&- ..:r 

-fiatLt,L.fcJ;,.ff~(:.ttLvt . _fY 

. ·_7Jf./.v-/Jt~)~,,~{iEt;.~~}J.:;..~~P~: 

"'~ ;-$,fif/ J t,t::-v' i.:-, J"' ~;~-~-.r{~·L~;.,;:' 

I 

~JI~, . j~fi~J;tfi~;,tV,:J..:::...Ly;,.;?-t;,,t...'f-J~ I 

.I~ \ 

v,;J.;J f'f-J~;~,;)~;;~ .::;_-?'Jif..:-,J~flC)JJJ{JY- . 1 

(;:~...f. t::- if. v.r z.... ~ Yi ;:,-, J~ vl-=-v''f- J~!! tt,Jt1i ":",; 
~-~ ; , t Cl. v:ff.: 1 ~ _;; "": iJz; 'f- t'~ JP!/. ..::.-Al-?1~ ~ J{ 'f- t' y; •JJ 

_t:;_ J~i J t,./.. ~}.:\r.,J 70P/o~50%~J, 
~ . , . 

_:t)i,/~tJ1 • 

. . / . 
Ji/ ,Jte- t"Yitjj,f?. t::-~~J/._ko~J-te.t-t~~.JI~Y-' . . . 

-~t'\gUtf0.7,/J-t 
~ . • 

L4' ( {t J vY.l.?. J,;L,-r .&,!f(5y);:tLJ~J}..f~ ~~ 
. . rJ.!2:-~~6'Jj,/;,tu_! 

• 
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~ OYJo!>/D~ 

_:Crossion lnhebter =Y.cJIC)i1./_r 
• 

.. ~ I .. ;/t;SJ!c/h[ }f'l.:)' ~~~~-7-t'~~tJJifY-, 
~p~ ': . . 

J-'x-Jcr .~j -. . / 

'JvLI.:J j,.f 
-'r-le'~-iJ'IP 

_water Emulsfiers :):i~f}t, _o . 
~-fJ;:r(~ J 

/ 

~' . ;,f rJj,/J?.J'*v! \ .. rr!t-v.r L f :Y' j~ ,r.~J:. Ji J}.~ 
· '- · .'t.~z!...1jLvrvfh~tJJ!OJft-_~!0.J.'I.VvL''· 

JvLL~P~L..!...Ij ' . . . 

• I J''v., - . . . 
. ~~ ~ • fc,.1~P..ilJ J~,ri/c~ '.~vlf.<.J.! L!-"6~4--:.gL-..t}~v 

~)(L!Sj ~II 

(~) 
• 

(Visual Test) ~J..; 
I 

(Hydraostatic Test) ~.ku~~ 
"' 

Radiographic test (X- Ray Test) ~J~h~~ 

(Ultra sonic Test) . ~...£t.A}'I 
I 

T-~~•ZcJ~C}J.:.-.A.?~"'(U,..!JI,L.trC,JlP~..P.Ii.--fl _:Jiy 1 

fV.,tii{-C,!Ji(Lfl;,lV.,fcJ~.:.-~?.,~J'Li;ILfl 

•' . 

• • • 

Pure Pfi~t di1res~nts · :. • ·:.:!.t;J~'{"~ _ 'f 

f,,:;;~ ~~~LfJ~r .... ~e-~tftr!I,Y.....t,r,.~};t} . 
~IPJ'l'v '/ · .v:.· - ' . '· · 
. -J'i.~vf.;.,n/JLJ(ffJ:.~,L7 

_: Micro Bioxide :i.fvi~,.PL -'-
. 

_VJ;!j.~;;,,,~J~).f.t-u£'.7.~ . - ~ 

tVS 
~~,z...fJ,~Jfr.~JLEt~":"'~J,,fi<J~,~,~<f-&' -=J,,., 
.:..cJft:)f~ ·'-Lf (-'/(;1~,~-~~ ~~ -rf/t'o''i­

~V!tJ;,/~J. j;,t~.u.lt~ 
• 

• • 

Fire side suit built _,,»J..C. _I 

. 

Water side scale built up 

~~Y.L..!,r~L--,a 

~~zLJ:C-~~,.-;,, 
• 

-?~(- _r 

Slaging and fouli.ng in furnace ~J 1 li.~,I ...£P.l.trLJj _r 
• 

• ' 



' 

2-.1 

~IJJ.J~~·' r,h.J;-'(/J.." L(-~)J)~tJj?.;n, .. _:'T'f.P. 

.f... tKJJIJ,l~t/~~lJ.UvLJ:I.!SJ(--~/i)f,,tJJc.£(,W.ti 
J'!t11_.X..JvJvLJt.,..JJ. ... (f/..<f'--v~ t/;;l~~~r~, 

• 

On off system 

. -:ru' 
r-.;rcJ' _, 

. • 

Positioning System < ' ( ••• .!~;){ - r 
• 

Metering or Modulating System ( ...... Jl(,jL~J')( _r 

t . 

• 

· _:~.,t,Gj1 f-/JI/~J.f.IP 

_..!,..-'1(( ~L_JcJ, -' 

~'6(:LL~· _r 

..:,...--'(J~,J . _r 

Jk..,:.; { -(" 
• 

~.;(- _o 

. . . ,.~1#JJ~ - ~ 

A#Jtyj2._ L / _(. 
~ . 
J~)J,~ _A 

.. v.f.Ji.~{Wt.;.cJI,~,J.,1&JvuL ~~gj( if~~vC (;)I 

{(\} t.; . . . . . . . ' qb 
; ~"uf'Lr'-''~-~ ~l,;JO(u;j~IPJ'~LP.tt. _:Jtr 

• 

I \'~fc.J~~I 

• 

c...~ ~L,r~•r.-.ti;J,,.L.~JJ~ ~i 

More excess air for combustion 

, ~L~If...( IL.),~¥~,..J: u 

p~msging of fire side baffle 
• 

Slaglngatsuperheater ~~s~{ K fv 

. ~~zLo),..,!.;,...~~L~J1t;L.~:/~t(ln'YL5{J: ' 

Fouling at Economizer and Air preheater or soot built up 

soot blowing 

Waterwa~hing · 

Fuel additives use --
·Repair of furnace baffles 

Proper internal cleaning 

Proper blow down 

Proper chemical use 

Silica control 
. 

Adjust combustion system 

·"1 .... ., .. ,,., . ., 
_{:}.~,. 

c-J~tL;;.:;,J~ 

~;_f ;:;.~!Jbt.f'} -
{ .4) • 

J~6/ ,~}JJ).tl ,. . 

c...J~r[LI.:)''j~ 
c...J~rL~{ 
c...LfJ,p/~ 

e-Lf{!(/ 

Soft or demonized water use. · c...J~rLJr,..!)v 

t-,f JJ1·~-VIr"''" tf Vtr J•)l/ '-J,;:f ...;f J" -=J,,.. .. 
. -~P~,PJ;/JildV.J,p 



• 

-­........ 

-

' .r 
. '" _ .} IJ, 

-G..J~II17.JJJJ,j~}~}'tft:;-t:f.JJ,;:Jf;.j;t-J./(Jb.)J 
' . . 

_:,:,tiJ, 

Jif-J~1117.~J J~~..r.7t~VJ~rJ,,~~.--2...LJ} 
vfJ'~ ft..)~ 4' i,r~~;,,J,pJ.~L.:;,.~,J'J~;~;),lJ: 

242 

_;)-J,(..;.... ,.JJ • ,, • 
. . r ~ • r _.-..., '~• 

J'~.;•Lifj.r.(Relays)~m'7C'-"(UZ:::i2...LJIJ;1 • 

L-fi'~L· L)~L(JV-J)07J~U:ILJ1~.::A.t 
-4-c-,,/kfJ~v:~)yPJ'cLr..:BL~Lr..:Lit) 
~(/.-tJ!. LY<LY.i~L(~)~~~(J,;:r ~);~ ' 
J,Vt,,I :4.Y ~ ?-~ )''v.! L11(Ciarely interluck) JopCr, 
,f ,ff J!...IJ L J)l,J.. )hr. 7'-0 J,Jf lr-U/H JJI r.f ~~ d 

' 

-VJc{,j.:;;_LJ1'~ L..::)tvJt)J 

-v.! z_f$)~;.t,;(;Jt~(-cJJ;~iut 

f /6iv.r Lf (Se~s.e)vr'/..::)~vJ'(-6 - ' 

d.L~),_?fjr,J~)'' ,/t ')~ 4/r'/,{L(;/. _r 

-V1 ;[.J,J....;)!v [/I;)IJJ,,A Lf-J~)I ' 
()\ :Y~ _:rv•U'.#u1t 

' f-t;/ ~~~ fi:;,Y'J~ ' 

1. stock switch. heat sensing 

f- r:/ ~~~ ~,v ...t.w·L 
' . l' 7' 

2. Rectifying flame, road heat sensmg 

-~t.J~/..!}~Jr,L~ ~;JjJt;f-1 
' I . 

-f--t.J~/..!}O~JIJI lf-')j~~)f 
4. Lead salohide ohoto cell. infrared lioht senstna 

. . 
• 



244 
• 

~7-- t"~ J1 &-$-·J '?t-r. 
Jlv!Y--<uJ•.;~{Lt.~r~)v' _r .. 
'f-Oiv! Y-4tJ.JJ:f JYiq 4.:;... U~J -~ 

. -~,11~ y .<tJ ~~C'~~) 
.::.-.iyPSL.t1u~;J;j~ t-J(~J!;r,r,,J,Jf · 

' 

: "'I Lf'-'v..>L"tv! Y-_;;iJ j£t#£ ,J{ J'JI;.J.)},Jl,V- . 
;J}V~ ' • 

j
··(. 1.iad .J{ 1~1.Aj...J., f,JL~.~(L_)Lfl..::...t"~..ti f.:;,Al 

1 1, 1.).7' v.:. v '/- 1' - , • r .; 
- f 

· -:!~~~,((.,)) -2 
• • . 

-:-:~~r.,J$~1.)! }f!"J:1~7.t).J 
_J;~~;.;,,J)vSJ:\t~ _, ·, · 

• 

&u=J; _r 

I~,,, Yi u: y .!=' J-:: = J~) t~ ..!-'! ~ - tYi '"='"''; r J::' ..; ,.., 
. C.::~.&.~~.a.u:~r 

. I 
• 

. . 
• 

. 

Y-J e-...:" J v?.) t.t1 ~>PiS~~~~ ~V.: u.J} . _o 

. -'-t"~mY.~}(t)J}.\f-'~t;z.J~J.L!vL..;...~,)' 
. ' • • 

-=}..41-I_~J/ _,.. 

'- -··-: - , ... i;. ,...,. 

.. 

• _._. 
' fT.:'" .A. 

• 

I . 

~c..co . . 

k;f('i-c-Yi;;Jil...flv!r.~j?~E'i~)(~)v' 
r-~JL!~JifJ,_,e;£,#£S(-i,,J!)r~~.~~J'~Yi.fu 
·(.~t~/J/((tftlv!~(~)J'-'f-t"~fl(id((~~ 
Ct-i~vR~J~SJ)~d,..;f~.~i.JJ'{it-~b~J.fvt . · 

. . . . - t"J'f v./d._f.:u:z-'4-) 
' 

• . . 
• -



24 

. -~J~1LJ.X ?;.~t:J;Jj 
)of -~J~1LJ::,.....(y2_Lj1[-c;:,...t:J7J/=I 

• • 

-~J~IL.!.!~'-'''c;:,...Ltp,~,.J/(,jf,_;,f 
• 

I 

_,, 

~r-::;,LfJ:ifJ.f,.t!~~}I,~{J~L~~.~,~~ _:Jt,.. i 

. · fV.fC~~u..:-11"/jj-Lv..h~•.~r~/V . 
._t.1 L>l ;L Ji -!'/,Ji ~J. j-'?JP 2-L ct-{IJ;/ L)i•l. - :.,_1>! I 

. . . -v.rJ.;-?.~P.r.~J~J 

£.~:/d;,"~,ilvfL~V'~f~~vf_;)jJfvJj _, 
. ' 

r-('J'~Ji-~{...f-fiLt,~:fL~V~Id.~'JP,:: _r 

-~-'J 1 Jv./}..;.,, (;,.,t.,GLurE:~~ij~~v: 
LcftcJ(ctlfLtrV~fLJ: o~~~IJFo.~,IID _,.. 
d)L('~,2_L...f~L ;.~~L,r_'f-(~.~,Gv!cFMJ.Uv 

~~.~~J'c/-ID-LGUJ?t:J.'.t''LJ!.{if~V:~ tr?J~r 
-L"'J/Jt,~2..L ...!Jitf 

• • 
~..:.r~~vJ~.~,0'LI~'A~-_f£ LtrV~IJ/o}(~.~ _,.. 

JJ . -
-Ltr~C~f~~ie/r.~,,,.):,.):f( Ju;:,L;.;{-J _o 

~uiJ';/.-4./J £J(~J.rJvL ~_;-fL!V~I;/. _, 
. ,; 

~{JJ~1(Ji~~J:1-fL)i;/. .::.--'r'J';/.J"iVJ£fJ,J'~1{ 
L_;/..~,,; f.'uj~ dLJ:I;/.-L~ t,,( ... (~A.J,.J'Ji2..L !.' 

246 

. . . . .. -=~~~,~(K_;;~ Y.r.•~"'.{J~ 
_tl(.r~...v.(L)i.r.~--?'f..;.,;~-J.~, t lhL; ( • •. ,. Ji: · - u~ 'v-V"r , 

t:J;,;;,~;.;:..;~.~-?'0 J,~;J'J:,J)1J2,J'"r -_r 

_r-
• 

_,.. 

_o 
• _., 

• 

. _,. 

-' . 
• 

z;_.~;L_t;,,;,j _r 
• 

~Le;,f(v~J~ _,... 

. t;;_.L};.):f.::.-,.~jLJ!.r~,.,t.u,.!; . _fY. 

_gtrlf~..!.£1{iJf~t;;_.L)~/.:.,.~1.7.:;.~,Lv4 

-c.-LfJ~I(Seal) J:'Jt,j_)..:)J,4.;:.,.~1.7..:o.~,_.('~ _ '1 

_;.(~(r#J'f-.~,1~(-jyv=if.~J~r~J~~~ -'-

_o 

-
L frJ:,,L/)~ ~ L)J~v! )t:"rJ.,J:I/tJ1 -" , 

-L"'Lf;;~t,J.~;_..-~ 
• 



249 

~,rrt}.fl.f.~_..,.nfL~lf~lr_,;! ( ~"''~' .(r:('' 1., .. . - • .. Ci. VJ 'f,:X, YJJ '-.~1( ;, 
. .v~ . ~'"' . 

. -~~tJt.'ll) 
11- ".-< • • u , 

-C'?-{~' &_,_;-_,,tL~t!(f~i_;-1i2_L~~IEtt. . 

. -L~J ~/J;_;,;;:~j,_J; ;Jft"lP-ti.LJ1:;~~~ 
_. -L~V~Jd,-.(t2...Lit,J:' J 

£. J1 J/ ...£ 0l?.-~~ ty; (.? J.~t.v ·r~' I( dJ /),, 
• , "'1 r I - ~ ~ 

~~).~;;f....f~_t?--&J/Ett.ft-L~LC;tel-'jdJJj 
' 

_£~. 
' ~ 

-L~~~fuz;·tLEarthing/ Sporting JJ{.~,J.!tJ! . 

. ' Gl,\\'\~S\-1 o 'M . ' 

fl .;i J' Ji!"/-' tf-7-u"('y.e v!4-ti--L y;:.t t!..;£ tJ,~ i 
~ \...-"-"~\-{ 9vY'\ \'cf~.;~~ 

~< ,( u"=-''''f-: t-y;~.,;;!J-"--&' Y-f-t~?-U-'(? -~ 
.t-J1J~'< 0Pt? -''~ '-xt_,r=-'''-7 t/>.(V:?-u:-L~ 

• • 

'f- t-y; ~; ~ :{- ~ _ 'f- t-y; lV"' "';"~c.- --?' ,f LJ1 f .:1 v_ ~ J. 

4-u:-L ~.;£tJ.~r~~sv-'-7t"J1( _c, ,Jf'~~v~~ 
..:~< i 'f- Jy; ( V-4-(;.L ~-;£ J.~ ~ J v''f-·J.twF· 

. ~c,;.~,J~ jy;~tr-i J~v!Lu:-L i:-.(.£ tJ.~ -"-Jy;f~ 
. ~ . . ' . 

-;J)Jlf~;t-y;(~),(Jt~c...J;~Lt.fS~J'.lf->rfl(. 
' ' . ' -~t;:.JJ 

' ' 

. ' 248 • 

• 

• 

-LIP 

-L.!:>~":"~/J.~,J_,J;"LAuxiliariesL)/'J)Jf_Y-L -~ 
),,~JcJ'-L~J' ~·Lf-)~~1/J;/~jL(tiJ'E,; _q 

. -~J..;~.tJ(gdimL~l[ft-L~Pli~J:; ~!J . . .. .': (.) / 

. J I;.:--.~,,_ J! ~:-? ~ 0~ r·v£r;,,fu J!t'J.t:! . _,. 
• 

' 

. . . . . ·-L~J/J-1 

Sruz::·,2_L~ ~~"-[...WJc.~r.fL~if....G£ !;,:r( ) ,, r -~, . _ ~~ v.r :.JJ -

-L~J/J-1 • 

L / ~{7 c... I_,,, ( li'J JJ~ ~ ....(~, ;f;:1 J.r.! )I~ · _rr 

-Ll?lf._.G. . - ... . 
LJ-"'ifL~!J.:')L/~<ic . ..tL.~{4/;~,1: ..!.-,.. · _,,.. 

-L i..;.J.!?cJI1, 

t j,_,_tr J.J.!rt.·fr L~ { ~,tJli. e- 4-)JtrjJ/J!ti. _,,.-
• 

-I.).! Ly;}y.it~='.J',(L~Y<~;}~u;!_h,,Ji . 

J) .f-< 2... L ~j1; ,L,r.:;:_.~ L ,.L ( ()!u,Jr,~j,J}. -'~ 
"' . -1./. ~Lb:..k 

....Ut.~Jf~I(Y-tt. L .l &;l ( Mounting)J!:;~(IiJEti. _rf 



• • 

. 251 
• 

• .. A/ • 

_L,~ lJe V:: ~;1,f-.J.!/J~J~ ,~, I L\:o>i 
0 • • 

I IL:: • _:r-rn _r 

_tJitf.,)/.,!,f'. L(-JI,L.ttJb~(l5~ 
- _:f..4tj~ . _,.. 

. -=-~ 

-uf~~~.tt.·ify~~,f.v_,(-',.Jt; . -' 
.. 

. _ -V.:J(-~t;"J!..r.r.~rJ~o:\ _r 

-/v1J/.f,JJ~~{LnJJ,(LJ,J,;,, . _,.. 

_.jY(if.Jdf/..(~V: ~~-ll~oif2...L/djlj -~ 
_,r"i"IA/-{{~f~.o?'J'cJl _o . 

_£,~Jr.~.;~J~t.(n..'.J''cJk-.IJL·c.~, · _ ~ 
·_l_..::;,(~Lgj;,,LJt'if~-"•'vkt~~J'cJ' -'-

_:,•ziLJJ•r.~J 

_I 

_r 

_,.. 

-~ 

. . 



. 253 ' . 

(~c...if.~J~~f;"t#J j~Lt,L.t1~~~(· -" 

-~J.t1C~}(~,hc...L~{'lv(~7t-~.t1(Jf~L.-- · 
• • 

-~t-!~(Jf'lv~?-(- _r 

• -'f-t"~.t1(Jf:/~();f _r-

-.::...J.t1.::.5.JJ;! _o 
I ~ 

-t-Y.vil:)~~-?'JJJ'Jv=~,f,Jv -'f 

• _:~t(;jiL~v~o.~ 
- ,. 

. _.::_.J~a>Y...!./(Jtt::l ' -' ' . 
-.::... .i~a>Y..;...l (}L) _r 

' \). ~ l)~ . 

_7-c-~~-~u;~{l.a?v-L(v' _r 

_. . -'f-J~.~(J,>.a,vZ-4-JV -"' 
-~JJI~..:.-~J(d~IJ:_;:t,;;,,.~,tJtJ..j~ _o 

• 

f~ l'r 

ftJ..fcJ~~~Jjl,l:f~e-J~d { (~I) _:JI,.­

. /Jili.VJ Lf..!.-.JJ;"t.-)v1' }.;--.P.'ti.~Eii.L:JAL~ :(~) 

f'f-..tijt[LLf..!.-.JJ;" e-JJd.::: -(~(.J j'i-'~ cJ' 

. l:J~..~,Lv.{t!,,fcr-J~~e-l;)v1~,~r.Jj,,J,,cD-! _ :~1.?. 

J-iJ(;>.'l:J~.I,L vi.-" (Cil;)v'r J~ J/~,.f~AJ'f-; 
jv.~,L v.r..t! .iL~ ~.; ~'~~1Al:J~.I)L·oi..,l)i..(£_J1.~ . 

· ;ut;~gv,_Jv..,/~.~,,f..hfJr,;:~h.!vfrJc.-'2-'; 
L!.r~~..;~/-c...~J')r'J:.J~T-Jy;J,_;Jtf!-fii-':Y ' 

) 
' 

' ' 

' 

' 

252 

. IJ! LfJ~,IJ~JIIJl{c...l . 

nr~~ • 
• 

• 

• 

• 

' 

~Y-~.r. t ~_v-,r VJ z..fJ~'~.t·Jv ~,vf.c/ c.. I 

Lv''f-u>;>-{t:;'Jy.J.~fu.tf-..:.i1J'Jv:;;'f-J~J:Jv · 
. - . ) . 
~)v'~ J~cr.(-~.J.f~~ .< c..J~{ ) ,u,:zL( v!~ 
i_!.r~i't'~LJ~JL'~v'iJL~r./.ur.J,f-J;...)-f:./J 
<f-t''f~./~J-'{/-{~/(-~.J.f~Jl2...Ljl!-~JI uil.. 

• 

.f 7- t'~:~'x c.."':-""'"'-~ t'! ~J./~\;.1! JVv~'Jfc .. nA.~,, 
c;Ji,.fc...(-;;._.~.f..rr~tlP>~i~jJJ,.~Jrf(J;,L.~:Ic;...Jv 

-Y...:a}JI( 
' • 

-=.t,it.J!~r~.;.~ 

-'f-J-~a>x?·,JiS~~ -'· 



. 
255 . . 

I . f.' _,_~_( C / > •_,l ~ 6r 
-\./!" L i ~ "1~1;--~vf~ ./l)-vr- . 

" . 

~,f"- jt.,J / .J~J.ivL ui.l. ..£! fi,J,t.t v~.r=.tU:' _r 
I • • 

J-!c-,.;>'S~el#::iLv'7-~'f~,;t t~:{a?vLJ,,;,, 
_L r;v.flx. ..£ .f J.. -· -. .. . p .. IS'f 

.~'t-'( ,ftjt.J~L( v'-v!..:..-i~ ~{( ..;;.t-;./. _:Jt,-

fzf 
• 

;}-" . . _;.... . . 
-=r . ~-././. -=~'?. 

)/. ~ c-.f,.A.l.)! L l[.c-v'J;..-f,vdJJ)j).!,r.r. (u;;·'~' 
• • 

·. -'f-rtif(~ 

~ ~L)":(f~uJ!'J.'f- t-J((dL(th~eYL ..fir J /. 

~/. ~.:::... ,,.:~(~r;~ Jj;i)/-J.~rft-~'l- t"~ VC-< !,)) 
~J;r.y-Jur.fJ.(.;)tiL idJJ~I..t.-}tl/J!II. ? i~,d'!Jfv:·~ 

• • 

Lf-l:r~~/, , ·J?-~JiveJ)0-~c:CY.u7~"Y..:-t-
. . 

-0J4)J; .. :u;.Lvt'f-t" ~(En~t.ir~)J;u/;_,-; 
... . " 

-Y<~C-{if)~.:::...L,-;~ /~u;/.fL~~i::._~v' _, . . . 

-L~yr....JTPILLJ((nt~.f J/,}J} · _r 

-L'fY.....J r. J.,;,J{J..-.::....~rPJL~af.L ( _r-
• 

LIJ,;JJ'f{~ ,,·i:.IJ,,J.tl;;_ !I--: ~--~_fivr:i ' J~·"''"=" ~~~e.. ·~r . 

' . 254 . 

: _AJ'f-A:Jy.IJL}t,ct:/.2:..L 1~ ,a .. 
. . . ... -:·c._i!/.~,te_d,c:Jj,fr.,)vrJ 

-
• -c:-u~Jf.!.L , ._w. . -~ 

I . 
. \1 .. ~,.. .. .... ,,. . q.,,.,,. .... •-J ..... w '·~ ......... ,t ... ,..,,. .., ..... 

\I , J .... ,...,,._.,_ .. .,, , ... ,......._.,to·~· 

I 

j 
I .. 

-7- t'~~)l)~.; /;.("~ 
. . 

. . · -7-.ttiJ:.t?.~uL(JI 

J'~c...;t.;:lvt~)',; )::"U/ Y-,.;J/~ 4~Er.r. _, 

J.~~i/vrJyr~i,,J~JIJ'~;?J'~,,.r v:r L,-; ~r....;) 
. -· 

":"'(...;>L~~,.-J_;_,t~j~,.-;.~, , J~ -i: r;,_..-~;--J . I r -'! ' ~ -. . ,V-'1.1/ . /- vii.;-';.JJ.I' U .1 
I 

-7-~)J~Jf;:c,,~~ . 
, . "" / .,..,.. . 

L • - ; •..J' L • , ) • " ) ' 
r- aJ , .r- <'e- -~ .. , :O LL: I ~·. (, . -=--· .:...- f: : CL 

. . v .... . . v """- _.," v , \,.fJ 
• • • 

_r 
I 



• 

257 
~ ' I 

"""':cl ~I _c) 
• 

, J.Jf\t.::/1, 1,:})/LJifvriL~~)J~AC· f,jf,/}1 

j!.~'(jf..jtJIJ:.JI/~ ;I.ti/I{JI/JI.?.f-t'~~~~?~r,LYi 
• 

-~t'~Pul(,;f;; r~~LIJ}/J~IJif-t:_J/L);~..!./hJI 
I • . 

_:,;t1f,f,yt' __ '1 ~ 

J:.cJI~~~;.VLJ.I;,rL~UJ.-'');-'J.t.AC J:.Jiftf'J, ' 

. O/'>Jtlfi_,i.;~tiJI~JIIJ~Ui!'&J.L~u)fJ,)JI.£,r...fl ~ 
-.:r-t-~ul(~r~.r.:-fv'-;=.-J~YiU-'~'.~J.~.J'j.rf)uriJ!Jf! I 

_:..:,;)J~I -'-
. 

(Core) ~_,·J'~~JJ'i~ ?~--?'J'~./L;f;/1 
• I ' 

'"'"'Ji VJ LYi ~~~MF &,, ..:;),~ J' Jf;.r _i.f,_P-r t../- U ;~ J'. .. . 
..!lhJlJ~_,J'LYi(~.~J'J;~./v.r LYii.)!A;P( .::-(.EMF I .. . . . 

· . .:.U! 2{..;;./J~r/..;;hyl~lf'-v.!~~'(Lfi~ .. . 
, . 

• 

ti}~v-V...~f~.,.tJJ L fJ..y i;~tJ.IIvL ~7J'cJI~Jr~.~j 

i);{ i.~...flsauth Pole til---L u)l---~CZ.(V j Yi t) Yi l.~ J{ 
• 

i7- t'.n J...f~ t;.~ ( cJI~~ v.7 L,;. {' i..~'--/ 'J(Narth Pole) 
• 

~if- -~ r~t11JY.~~;'-- ~"'')./..!)1 ~.~~rt.ffu,,.~jL~J 

256 

• 

_ I 

.-_o _,., 

I -" 

. . 

• 

- . 
. . --;=.-l.f-'~tfc~~Jv'-'''~ 

' 
_:.,!;)~jt. _r 

~jt/~f U:r.f- Lr-:~JJ' ..::.-r~l~ ~-.fl . .r. (' U:tJ'._!,!) 

·,f ~ J.!(,~;;f AC ..fi;-UJ. i{ ~) AC ~· (.)J ¥.-..:.;) . 
. 

· v.r ¥ ~/.Acfvri.v''f-J:.~if~'--.£,~~ _;)J'~c. 

• 
-=~v _,.. 

--r-¥'vf""~J" ....f'L._!,!/ AC 

_:Jf.j _,., 

~~~J;,v:~...fllf!'i-¥-j£ji~J"' ~-*.JL,.~ J.~. 
i )nl{.<;-'-:--/Lf-V-~...flu J.~.h7 r ~ul/ j£ )IJ' iL~~ 

• 

-~~J£j~r~j.JJ~ 



• 
• ' . 259 • 258 · . 

• 

2- i j}: ~ d.EIJ. f 7--::'';'-~~G{ L Y-tJ._:":-'1?. ' 
0 ~ • -

·. ~ "' . 
J f.1'- uir" J;u" s 1.1' J."' L; Y-'6 cJ' cr. 1/ ~ 111 ~ t 

;U:v!~ft(ufd.?;_'f-J1.~J.n'-:;~7~~'Lu)~.--L.~f . 
• 

. . . 

-'f- t-~ V/v ,.;/.-J-;1..:.. }J, _, Lr. ~ L.P~n~ J1.~ Jr. 
. . ' 

. 
' . \\<>~ )\b" . ~7-J~J~'-l--.. A.Jt~G{ 

. 'ct . ~ . . n I )f ~.;}. ((/(~ . \f 'J"f -l:J.:~fJ:j;(.f./i,f}it{{#;;l:t,gc.J} ·1. _, . ~ _t.i,IY: 4f-t'.t1( .. . .,\)!..!)l)j.J;-~,tlo!)t)JJ,~; _:Jf,.-
., ~,~ .. r' kr' ,· ~ ( L ~, r. .,J .. I <'.~,. ""'.' .. (','' .. ''--.I_ •• ,,J."1 LL.' ''.-·'"( ... ,.,.i ... ~-· -:.! "'~ \ _L:'".t~H·-,\;t.~,t.,! .• P._.!to//.\:ll.m e~-{t~ll .~ .., _r ,.' -" .vv '-.~ ......... ~ ~,.,.11.1-v v ... •V-' '-'" 

~ _.r •· (; (( ~- L · " ·L ~~, r · '~.J..:.)t);J.~;~,~t-~.V1~.·~~-.~j. . ..fr~..!),.~j · 1.)~ _:"~'.,· l!i LYi a.~}!~, e~-;~ or- a~ ~~ cf'~J j.. '- - ~ _ . • . v -:- .T. 

·i · _ th .. _: '"~' J; /. 1 ~~.,.. J, "vJ' J{ J~ ,,..f + JJi,, Af..S, J;. J{ L L Li 
l _t.( >(J_p;,-~J' IJUI) i. L; L < ] i L V1-r t' ~ !!\;; JK-1! J :0 _,_; IJ) i)Y"" A.,.. t'Y. ,_,. .01J) "v ll' 

. 

_o : _t'y.~JJ./JJ0J!'J/b"~V-..!)J.~;~~J"v.d..:...~,_?J.~2_ 
. 

b"t:.lf.~,,_v.r 7.~/~( ~vt:-~ ft./'4/,rdFo.~.mo 
. 

/~)J~f-'~'~Cl'··~-}=qJf-; t:f~( Jv;:•v! u;r 
~t./'.....6 --: 

• 
• 

• • 

' . V "t V ~ . ~ • I . ._j • ""· 1/(, J>Q 
_;.;{ '/-J/-_1: 'F-fi~ 'F-..!;" <~_r l~._{l(..r-.r-1 . . . . . . 

. _, 
. 

~tbJ.J~.J((jltJ:.~J)C) ,vf(-;r, c&r . 

.. 
-II 

' 

' . -tbd.J~.t(c) l ; Jit 
• . ' 

... . . -Ill 
. 

. L YJ{J:f t.J:/L}~I •t.-1Jj •/;-)(: cJ;.jJf~J} f-\~ 
!..:..~'? -?.JJL. JY-Et.r.,;,~LI.fl_ if~ -c,,i_ ...{;~ Jlf:} 

• 

. . . . ~ 

-UY...;/c=-~vrJILI, 

. . 

Jy.,!.._,,(-~J7-i'f-t"\:>';4~v'~.fg}J;}V:J~J,r 

J,..- L ;v!( J ~ LH.r! Jr-i7 t-.·11~·?" u~J·t;:._~ L (' 7 

·..t,)!. ;1' _;{. .~,rJ~..~eJUJ'£,,~ t"Yi '..v. ..!)t.~; c,.)v-r.c...-Jru: JL 
• ... I. -· ' • 

-~c:C!.>lllf ' . -
V..f~}V~l~1'f-~ Jt/VT'i~~JjG{L~Ii _:Jt,.­

~)!;),r.J)J"'"-~..:.-t~ rv-Lv_.fj.~~;y.,~~cJicJfL . 

~J ./.t'.;(~~JJ.)ItJ' 



261 
• 

,;:f~;:,h ,GJ~ • ...if--_P- ., I . .- .J,i-
• 

• J,~,~ ~.;J~ J!.;J' )_t .. . • 

. J;.)J~ i • 
I 0-.iJ,r . 

. 

~.;J'lL}I 02% 
.L. 

. . °F /.;}il £' CO PPM . 
. 

OF ~dvl~ . NOxPPM 
' . . . 

H20 ~~if~~' • • 

• 

..::) ~ t.5 fi u; ( f 
. 

. • 
~..,!.-J I 

( 

~.cJI ~~ '/I ., -~j 
. 

• 

•A.J~J(- ·A~·JJ_t:! ·Y.< ,if) jT~(.;,J . 

t-)i . ·A-)Ji- ,~:/L}~I ..£ 
~ 

t-2· .. • . 
( .~ ': /,,~ . . ,. 
f~/:1 

. . 
• ....,........, 

~ 99 . p.: u:, 

l).JJ;{LcJ'V' .f'c~~.~r~)r~o. cf-fUJ_iiV.jLt~ _: fy -
.. 

• • 

c,.~~ ~.r. tfJ~ ....Q ...flU! LY<~ ,Jv., v-1-;:v' :~1.r. 
--

/~L,,£,/~)~J>:r..~J~' __q~,,,_p,'P-r/(f?LI,£; - . 

I 
• 

I 

' l 

• 260 

_t)~f..t, uY-fimlt)~ 
, . •Y 

. !I . 
- :r·{ -IV 

f/...;.;J;~(c.-(tfJi?l).{~;jL...{;uJJ!1i. 
- · -'r-~".n~lv ~-!-r,UVJ.~~vLJty~ ~if.tf....G 

• .. • .. T 

• • • ~ I 
-·J~ -V 

Vift./.: ~~~G{'J"P-'r.r..;.ii( ~(,g}e,V~aJV - . . 

-'f-cC£(GiJ..A?Jj)J.UvL J':c.i 
. . 

. ! f,.-i .\? Ji!'<J{J:.I u:/(}!!1 ·Y-.r.iP~fiVJ.:f.(VLEii. 
_:~i"~£,oJ.lrEti . _vi . 

__ t.f...liJ.UvLJ,~;f~G~J,,.APsc~'~/.;)J,~~~~f~ 
-. + • • • 

• • (j. 
..-r .. 

• 

- H20 /.;}.Jj . 
..;;.JJ . 

. 

• ,.dl);:,~ ?(- . . H20 /.;d ._fL. 
,. . . 

/.;]._fL. JrJwr~~.;(- . 
. . 

~;-;{(- . kJ 



• 

263. 

.Anion Axchange Pr?cess 

HCL 

· H
2
So4 + XOH __ .,. So4 + H20 

HN03 

_r J'-;1"!1(/-li. . 

{;1..!.-JittjJ:c_.i . 

_I 

. _,.. 

_:cf.!./tiLf(/-fi. _:_ li. 
1' ., • • 

• 

_f,( 7-lf.n?t~ V-{ l.v J'i·"'JiL .2... L J!. .f.IL:i.•LJ!ri. . 

\./t-7-C; .tt"J ~:f~{,,~.f~c... b~ llf.t{ J!. {.f<.:JI.JJJ'Lf~{.f.V J'i ._ff 

J..!/~(j'L~ ~IYJi~ c.- .LJJ~f...:.-tJ.~Seriousif./ 

' 
' 

• 
262 

c.-t/J::,/P~r~VJ~1lf~,~~_;G",r~~tf"(/ 
~ I 

JJPf(~fv'f- rf f i<.:J'v.! L~[pJrj=:,,~.:;;,(.~ ;;.r.-:: . 

. . _r:;;_ 2:[ ...:.;j ~~ 
' ' - -• 

e?u. 
' .:... . · .. ( . 

l 

• 

/J ;u,.:rtHit • ~tUft~ • lltr•n'l.:••r+H' u: (;i o ,;,.,•,int·,.ak:.f•r. 
' . 

_:Catio~ Axchange Proce~s r,j'tf 

iJ.r L~ :cf J~l{. ,~}.{_ JI/.H2S04~HCL.2...L~v' 

·.f.; t,.,rl j h ~ v.r L ~ 7- .~,:;! .::..-.1 ~J H +~ .f: d :::: J-:: P! L J!. 7-lf,~ 
• 

_k;,JV.L~.i;Lt;~I)J~vLJT~L.VL--LjhH·i~r.~f~ -· ... . .. . . ' 

Ca 

Mg 

Na 

Cl2 Hd . Ca"' 

So4 + zH+--.. H2So4+ Mg./ Z 

HN03 Na No3 

I 



. . ' 

.~~PiL~~v~.Yi~.Jfi~~J'/...f~/aJ~~~!'i. _,.. 

- . L ·- r ,.J. r:~ ~ "'v.! i'·.-,;../n.~ifE,.r.tf,/i"''r. · 
~ l>.. ...vI) .::.-) ,.;') J ,....,,_ - -.- - - v.: v- ':' 

: _· .-
1

. 1 - • .... '.-l .r.I/';:/-~ :~Y.~t".YiaJLJl:)~l(£._;.,;. 
. ~ I,..;-. I M-~""' /- .1'- / V_.;- I -' ' . . . 

• I 

· _.:::.,.ivt~P>xf..:.-Al-?J''-4.-)(-l~i)'' 
t ., 

. (Jl?tLj~ .J'.{ 'f-· ·~.ril.SJ'?'I;-~ ?-~J~,.htP-tl. -"" 

r.;)t.~,iL ,J!.{I~tJ.r;).'f- t".riaJVe?·( L.ri-k"'.J,,L:f-'-L~ . 
_.:::.,. ~t£;1 j/. JJ,l;r,J; t 

4 ~ • 

rf/"'{.tr;:::;-~t!vi'.!.c.;1Lf-J{,:~;~/-;Jr~;LJirJ. _o . . 

-7--~.t1e_}J(~j~.~,r~J~y.I~J-_?..~.trL,v-4)!~.~y~~ 

r t'.Yi~~r ~~~ ~L~r-?'~~;;tJ /v:Jj -~ 
-VJ,ffi~.JJiv!./..~J,f 

SaxJ!.i..ff' f-t'Y<<).~,_?t.f c.fr/J!.{ !-Jj,fEti. -'­
-tf-lfYI ":" 1}~ J..~,l~jJJ{ ).wlf-_cC.t1 c' j _,0', JjV- .:::.-.~1" 

~/,f.i:Jv:EtJ.Jft.f.lv'Y<,;.:::.-LJP~?L#J. -" .. . 

' 
• 

264 

jvt,.J...;;,j~}f ;jf-~IJ,d)IMI .1YLI::I~ •J~.J~!~_dv! 

Jf'£.dltJYif_~,jJI~~-t:r-~t.f~~lt.(tJ!,J.vri'v 

ftV.I{ ~~J..~r,;J. ..frf ~L t:r ~ t.t1 ( Jf._;l!.-~./'~{~~!? . 
SJJ-vf .li.~{l.:::.-~,)'.f. L~ ?J~~~ ui'~t2...L.~lf'.~,, 

' /.:::;,,./. V-~~ J,t.:::..-~).1()}~~ (I~),, J.A?v! l.t( 
fftl. 2-L c:fr. {r c:/.. ;f. - 'f- rr. .1 fJ_. 2... L ,J!. .c.; t:t_;{. .~·,, J,? 

• 

j)l, ~ ~~ 2... L L)J_,pj,, ~)JI ~~ t~ tf~}f, ..!)Jv( J 

fJ,?Lf'.fJx!Jt,J..~t..iv..ivL)iL.jv:V: ~?J~u;-!.1...~ 
• . 

)}f-11.-f-J~ (~taJV.::.f. J(L.f k-tj~ u;.J!.!/l!tJ._../-' 
vlfj~f7lf.~,_?tr.(.;~.,Lv~f._;~.,,,j:~1JiVL(UiiLJr,. 

»J-{J~i..f.~v'u.! 'f-.,~JPr.:::...c~l~-'f-tA:'Vk-t~ . 

cf..f.:-£. )~ j~ J.UvL lf{rf}!ti. .Y. f- J),)'J~t ~~)I, 
• 

_£/d!tJ:.J<f~}.Y. -Yi~(UZi(~,? ..0t.~; ~L~"-'r· · · 
I 

li ,_;rj;,,}k'J~ ,~,.....;1d?-.{(J~ ~t/;d ,rf.:;;,,.~~ 

;,ICJ}ItJtJ,Jt,~£~~~~ l~tft.ffr-::;-~Lr.{.:::;,, 

;;~~~~J,_p(..~tJI)t,}1,1J~tr~jy.J.\!vL~{~'...k.}. 
• 

~ 

_£. J:;;.r J-5-Jir-~;)!,.r..::J;/.fr ~ ~jy.IJ!..:;)b t).=J, . . ' . .. • 

_ :.:;//(~( 

' . 

• 



26·t 

"-'-·u "J:..f-~~~fi~~v'/2_L(!..J4-k'-;;f.Eti.t/ i.t1 

. . 
·-UJ ~),~L(JLf--t'~tl;;I;(~)D~)~.f 

)7-.;.,;_, vZ(i) 

7-Jt;j ~(ii) 

L~Et;.;,tLf(~(}.:.:t~Ji-?JP~-,},;. . -<-·:.,) 

-f-f~jllz..z lJ:..;j 

-~Lf( ~(JJ.;tJt,Ly;~l:Pzf:-;jLu/-.r! -' . 

-~Lf(~(/JD(;I:;t~}. 

-~Lf(~flvu~~~j~)jL~J!,i. 
. . . -~Lf;f.it.fi-t./ . 

• 

• . . 
-~L)J,fit_;;.,fty;.ft; 

. 
_·,;_; j£ /J!t;. 

_,;_; j£"="'1(;1)}.(11. 
• 

-~J.~SJ~ 
~ J~tLJ) .f,).(,.r. 

Yo{/=' - <i> 
• 

;:/L)(t -(ii) 

.c....SI:..,:.;r{ 

_,.... 

_'1 

-~ . 

-" 
_q 

-I• 

• 
• • • 

• 

• 

· ~..;uv 
tJ,;k.~LJ,p -2 \/ 

-=~,;U\.;- . _1 
~·, ~ ;ft.! .. :.r.J/,.,;J._ftV. JvfE•J. ..:.5L d t.Et.i 

i/,/i..L~f.:JLJ,..tifE•Ji..L - . . . · r- · . - . ~V1'rt'.t10JJ/tl,/ 

. J..::/);,tJ~JJitJ. L}!~-uf~V'.JJL~t'~ · t.J, ;, :."r' L . . . ' V:I'I.:JbJji.~ 

-I./.! L!L~1~),.,{_,}(~2..LJ~,fJ!tJ._~J:~ 
• 

. _g!Jf. ;-(i) 'V"' 

• 

. . 

_$#- . - (ii) \/ 

J~J;d~ c....ytuY .J~;:.•, ··i•.~~ ~JV-:--~ j.f · 
. .. 

-~ . 
I 

-'f-t'~~;t"i[Jf' c....J~JL.(HCL)-:--If.'~~Jt! 
_: bG..v.dLJ,~ -2 

· ,:,.:;.,;, ?J'i' .::.J L-?JJ r,tf.fiJ..:;.,;yPJ J nk.o P-



. 

}:L,;,i2..L..iJI,fy .4' iL~.:..f~J~(-J!,~~ . -~ 
_Lv._ )J/}t,~~'~..:.-Jr'J' (Non Orainable) ;,,.._;; 

~ / 

zJ/r.,)J.{J}.j);;).;-,1..;:-.12-LLftl:}f.E'J._ . _q 

vf;J-:!Jy.;fiL, ,Jy.~ ,~y.~Lv'-~v.:f<~~flu; 
tJI iL~_,.-.I_iJ)!IJ. ~~ L .;:;,:~~if-J/..::/ (O.Y-•J.~ ,[_ 

. ~l#aJLJ'y.~Jjjt-Lv.:)J./~~1-Lv.>J/fJ,.;cJ!JjL 
-. . . ' . _bfljv. 

. 

_L, . ..r..,Jffi,,~,LJ-t.iL!rfi(~(/!.{(_E,t.~ . . _,. 
-

Ll:.~~aooct-70..:.-.~t;.-?.~J ( j~~~LLA,,~, -" . ., . . 
~ · _L,;_.I'&~~;fj~t;;_J:J!,")t - . . . . ..-::: 

.k.t:=.-J.L.iPI/kil..iJ1J?~/'{.Ij,cJjl~~J.~efJirJ.Ji _,r -
jJ,;,,(Ii~,, ,,,~,. }1,'-;-"1:.-')' )_4.5(LiLJrP.LLf 

· . . · -fi~J~~f~Li.J(k..::;....J~ 
• 

. p.;):r- .) 17-e 

r2[.v:~;;§J'Ii.LLfi:f_t:r.JY4'Jy-._(t -=J,, 
, 

. _:....,1/. 
•• 

·. 
_r 

. \:}JI L•,;. tt 1..1- -1 

. -:;.,,;J~~~,LcJ~H..:>J,t 
!.1-~.l~tfJ,?.rJ~,,;. < •• t>!~(J.~~fJ))fJ~tfJ,?. -' 

. 

. -Lv_ )Jr/J,?.Ly.~JL 
.~,t£..V:.,.f.t-:tf0~.J''Lv f .;;; f rJ · ~-·~ ..., r ;F ~ . 

. - · v v- - .1r UCI.. D _r 
. . 

. . -Lv_.I'J;,pt{J,;.:JL~ID . 
_,¥t.r.J~4.-.~JL~/i~.~,,L. ( ,.).;;: (,.J[ ., ~ · /(' ..... • -: v_ . .i )':;. -.1/ J J.)~ i I r-... - -

. . -L~,};JbJ3t4Lrc2(,f,_;ii{~J,dJ;tL 
~ ~ ~ 

. · J1 (.~:/L)~IJILv.>fk.f~ID~L~.~.~LIJr!); _,. 
• • 

· · · -Ll.~>f.t-:tffvr,jilfh,rvhJ~ 
lrcP!L~J""LJi-~V-J).~,rL~rcJ~ ~~~ ./.. - .. , . . . rJ ~ ~ _o 

• • • • 

t.('i.r<c/-IDJi~L:J. )/~fc1_, _w:t.~,I~LL\.[ JJk.<{!J~S 

v=JirJ.f J L~~Jitf-=--~rJ'?-.~,;L;c.JiP!Lv'Lv Jfk.f 
fLJ-!J{,C.:~-hl'-u~£Er,; _tr;~...fiJi lf'.~r.~~(­
k.LJ,?._u~l.c.tuk-J!'i.(LiJi~·~j1~~(rJ,~J!,I.u·) 

• • • 

tl~ ~.IP iY: 0' ...f'Et.r. )I;,IL ~J!k. Ht,"';"'~t P. L t::-).1 
. . . 

' . · . . · -L~).f.t-:dLVI~ 
• 

· .-- -?~L.f~j,;}.fvJ{ _ ~ 
~)!,,;ji(:_~J'<o)~JvfuJ.f,),,Ju(d=J!,i.~ , -'-



. :.171 
• • 

-f-j~ y;I.J:!,JI. /.l,v!Jfli. ~-?'tf,r,v, . 
ll'! LJ1J~,J,!)i;;;r)i.LLfJ~,;..~~f;/. _rr 

;,s :il{. Lty;;,,4L JU! LJ1~l1Ji~LJ!,i.J-::~r;,,~ 
- "' ~ ~~ 

-f-J~~~~J:!/.''v!v~r-11.~ 

' 

& _:.:,1..11 

-
_,c_Ji;y; 

' . 
_,,..., __ ,_ 

y 

J~I(J_)C;=(. _I 

• 

V-~LJ._.£~lfJ..yf~,Lu/.Jhr-JtrJii1:(b _r 
: · -c:-~J,.?J-'-/.'iv/vl.c-:!fr.u,_,:.£~~ 

' - . ' . 
. ~~ iL~ vht,"'::'e..i..LL)..!.-,,f-' ~J!,,_J!~ _,.. 

. . .. . 

_,....;,..-~<: cf-/.''"''' L 1P fi c.,.~ ~vJv...( t" L lv u/ _::., 7. -· . '" . 
/~.~n,:._.Fti.J-V.I.~;~.~ii..LL/J*''fi~~[;./. _I" 

_£~vtfJ,?fc:f-/.•,Jt-;;_ ~vj/_l;:. : ._!/;_, .~;. 
• .. I ":" -. • • 

• 

. 

r"-"~;~JJ~.~P _Jt,., 

. . 

• 

270 . 

j't,j;)~)JvV.J:~~,Afv!/k:!_L k ,._: 
/- . _t" . . 

-~tf • 

' 
. -fit~ Y-.1~\.Jlf.~.drvZ ,., 

• • V I 

"'''J"~{..!-dvtr.f-}C'-/"~~L·u,.~,,X.f-Y- . _o 

· · -Yi.1~)2...L ~-:rk 

. . ~""-? -?"')"=' )Jv { J.Y-v'LJlf. .» tS J-v, tSf; }J' "':-';. · 

_£~VJ"'~ 
. , 
{J~? y-"IJ~I.J).J,I..lP--" ,J,-v:~d:l. .. .-J. 

• 

. . _£~Hi.li 

_Jt~;~).~,1(Jy .;;~Lj-jL y .< -" 
, & • - • ~(> 

' fVJL'!?.~g;t~)~cJfi..?&C.ucfr./n, 

-'f-JJ1"1~{~J.:..~?.,Jj-?!P?-/.I,I.)!·J!Ii. _:_1?. 
• 

:-"'''~Jn~ v!j~?-.~;Lut..rJ.Eit...:..~,7~Jj _I 

· -=- .:;.,.~17 d.. J L ,f-.Eli. I:)'"'" tJI_ 'f- JJ1"}JIJ jr ~ ~; ~ ..:.-) r.-1 

:_'f-.JifJ1"1~~/.I.tL)Ju;J.!Ii.~~v.! L/..:.,.,/.1, . 

~L~LJ~.f-JtrJ~~v~.~tl/~J.J~.k\~ _r 

.t-c:....,.sJ-~.s.v~·{ cl}r ~.rJ,j,Ju,L u1.".c.-r. dl•< 
• 

. -v.!L~.K~,)~.ri~/.1, 

· 4rfi~JnJ~veJ~~.~jL::_,,_,~c,~(S?-{J~ _,.. 
• 



I 

. /. c.dL}~I ,yf.r(:Jt,,Lcr"\..:.uv~J'.f-l.t.L~ _:Jty .. . . , 
~,l(J'i..L~ ~ ~,,1..:.-~?.,J' ... f-.-r{J~ (:} ;,) ...t r.:/-o.jl)I'"'Y 

\' v.: J(:J ~-

• 

~~10"' .y /{J-(;f_ :j:/~i(ryo"~'"~J'~~j..:>.~i-­
. . · . -~SJh:Jj,.f . ' . 

• 

• 

• 

• 

• 

• 

• 

.. A.J.-J'Jfl-frJr~~ . -' . 
-~?.Y,f;/~ _r 

_t.tr(...f..:.t'{i~}j(tf! _r 

_c.:.::,,JJ!.rJ! ,Jr _,. 
• • 

~j)p,fJ,d)-'v!Jr.!: _o 

-~~Jl;.IJI~ . - 'f 

_:_c,; . 

-L~it.trjfd'{iJ~J~~.:::._"":-'""' -' 

-L~J~!y../1J(2..~L/(~(J'Jit/1Jr;f' _r 

-L~VJ~t(;k~,J~ _r 

. -L~VJ,f1~1.!/,jj(urf.t! · -~" 

272 . 
• 

• 

·.• ...... •;, ~j . -·~r,./r 

Z...\:> t{'~J:._,?..~,I)Y{ ._!:.~~L>'~'f- t'~~/. '(~f?n 
vL,t.//?-..ftf V1 i..~~ .. J?.~)vr/;jiLuP-ui,J(;)Ilft 

. -
· ~7- ;,-/vi? c~• 7 I<:J ./ ~,; t.f J/ 0: .l;/i '6·~ 0/, 

'. _.::;.,_ t' lv I ( , 

I ,""{ . -( (. . 
- :./,ly I.;..IJ..I 

[._j!.,-( y._fii{J. ;f.~iocu!v'c....t-~Y.~~ _{f..J/.., 
' ~ - -

L'f-J~oJJ ~ Acl~ ..;~,.-.c A~~;;-:0Y'JJ,,7 t'.trf7...i~,.- . 

_fiL:I'/~7 t'\:>Y.~I)ti,I)!ACJ,IDC....fi{ U~'f- t'y. U...iv . 

_ -'f-t'f~J~Acf.h~?.'f-t'!~LL.tivL/.~~·1} 
_)yrfJJ:f 

. 

£_.;J,;.....;)j,.~;.:t'-j~.a?vL'-.JJ,NL),j f;,.~£)yiJt 

..!.-;~..J/v},)./Jr;~IYS4-t-u! d-v.r L~ Lt: ...:.,iVL)jty 

Aui,.).~,t~l¥~-'f-t'!kJ.LLI)!<./-:ifu?iY(;)'i:-)jLA~,Y 

'OYv'-e- 2£;"" t!J'f-flvJ~'J'tJJ ~/;~~~J~).; · · ' ' . -- .. . 
• • • 

-c....J1.~l)L.{./ ;;.r..l V.I~)yJt,~~~.~)Jv,,.:::..t'Y.r.,/:t,.:::;,~.,Jjt 
• ' · ~ ' • L 

_: }yj,.? 

.SJYLfl-tf-t'.YiJyJ,.f(t(Lft.h ... ~~~},.-,}'!/~jl),j}./J 
£)yLflc;_ t'.,.v Jl~,.fh LJy,~,rj£j,JJ/.e..t-JJJP1,~~1(JVJ 

' ~ ~ 

c;_(Exciter)Y-LJ'tp-1. ,;~,.-L;,.~'f- t''!';.r. I)! do )oif .Y' 
..fv-£ l..[c7J~JJ}),;LJt~),..,Jut~,Lf~\gDC 



• 

• 

275 

..;~cJ~'~i:v.iJ.r.r.A.J-tuJ ros~;Ett.L~r t-~J~, 
• 

e>~;.~,t3/4(;t (:lv(U'I~J~J'J,p 4-.~.1LJ1~0£.~~J,p 
. 

-~lvt~2 . 5&>L1c;;_ 
' y .. 

• • 

. . _:(cJ]I~_tv-1/:· -2 

. · e),vdfkJ?4t:->~£~~Jii'f-t'~~( J[j~~.J.trLJ!ti. · 

j~fv,>~c)IVJ'::->~Y.?-~-/.~,tv.t L~Y£6-(i{JJ:!J,t~j~ 
. ~1H}. ~y.t.'.t. L t JA J J~ 2.. '-./ LJ ~~~ t J 

. 

t]I,G_,/ ... (ii) 

' . -
-~(l)I,,J'JI 

:J -(i) 

. ·y ./ • I • r! .-:r ~,,~y. J.,-JJ. -(i) 

-!L ... ~ t-1!7 ~Jb1_;-~ ...(1./,,Lt~ttf Jiv=.~~4-.fv1 
.,':". , ·- .,..... . 

· .rrt;J1tj}..;:.,~"LLt,L1.;J~Jru;_L//,Ir,LJr'f- r.rrJi 

-V:L~ . - . 
· -=~cJ,jtj}.JJr,2_,/ ... (ii) 

61...-a> IJt,G/...[iJivL~ ~ L,..rrl_ I)!J!ti,J:.~~..:P2/Jt 

<?x~J' J~.J.r.7t-.t1b1~,G~.i'~rL~-/tSjL~tr.'P-t-~ 
L~ .t1 C,.~fJ,), . .::.-~ &>L.J''r t-~J";A.~~ L~ {''L ~j'i-

• 

- · '1' . v.: . 

-'T-~t.nvf..tt;~~2 1/2:/L(cJjt;}.vd/ ... :.,!,) 

• 274 . . ,• 

-L!v.lfJ~tv 1o ~ _t..., . • f · .. ~v_r .. v )JC)J, , _o 

-L~V~j~( J ~~(.)!.~;;L;~, . - -" 
-L~J~1.11(J(.)! Y-iJ{/..1 

• 

-~ 
• . 

-L~Vv-'1-;~...0v{ -" 
-JI{-~ ~JI~jlj . . 

~4-~LcJjtJ}.(f,_v.f~,;(l.Jt...PJ(c.~,H~ ·_: of 

J>QJu£ V:4-~Lvy,>f~''1~~ ~u~iJ'cJ,,j~~ 
-

-.:...ol. ' . .. 

• 
' 

1. Intermittent Blow Down . 

2. Surface blow down system or skimmer s~stem 
' 

3. Continuous (C.B.D) blow down ·svstem 

·Kinds of surface blow down system 

(i). Fixed or stationary (ii). Swivel System 
' . 

' 
... :~S(cJ''~J. _ 1 

· Intermittent blow down system 

L.::.-.~,_;~ V:Y-ti. ~~~ (lftc;:- c-~ ~~~~..f?L.f.tt.('.: 

. jL.,:;,,L~/-t./J,p/J,d~.::...Jr>L[JY.!J~ktJ~A;fj~.::;, 
'I' ' • 

J!LL~:/-'if-~,,z.LJ~{,,~v~r~t.f~.~~.::.-



. r~~8 
ccfl~jJ-<cr-V..:- 1.i1'-.iLcJ'{J.t;j(..iiV,T L.ttV' Nox _:Jty 

<ti)J' L..ttJI.tl.il~)~.A,J~...f...,Ji;fJ'cJI /t,,Jr~jJj 

cJ., ;t i~ If ,;~,-L.j:"r cJ., ft .,_:: <:JimL ~)!11. - :.,.A;. 

Jf.Y' ...f 77%t:J;,J; I}: if, .f.cV-1,6jJ: Wef~-0 L..nt~.¥(,.11 

JivL ,F"; cJ.,J t <f-i-r- J~ J J 1{;-'..n Z..l. ~ ~ Z.. J~--r­
.,;VJLy.J~ft7.tLcJ.,JtLf;~,LJ)._-r- J~.¥t.J/cJ.,Jc/J 

- - . -UJLfi~Nox~tmL~ 
~:~/t~JLc.~•{J'.t;JtJ• 

-UJ ~lu/1.;: -' 
• 

-VJ z...Ji~v~A~~Jv . _r 

-tJ.TLfi~_.c;a.,j<.J.t~c..~~(u~t~V-~.~J C;.-.1Y . _,..-
• 

J~UtJf'c::-tJ.! L~.Y.:'t~tiu;ac..J~V-~ _,.-

-'f-~~WcJ~J;~~Ij'=.~'t'f-t'~~JJtT{:..a?v£. 

-Vc'~.....-t'rJ.,~;J~ _o - .• . 
_:J,p 

276 

_ · -:(~,,~~vY-Jr ~3 
£)ttl. -~~J31P-r- t'~ ~~~J}.!/...,ilv: ;)!,i~)-

0 r -:-
t'~~~V:< Y.(j .IY.~-'1-''IJI.f. )(.1 ;f V:· . .::-.~~J(.I ;J:,,,v:'-~ 

' . 

Jf ~~../Jtl.-)v'v.t Ly.,~ ~J~'-J~(j',~ l.lf ul(-..fL.::.. 
' -<.J.t ?--'LY.o.!..-,t~lf'IJ.,~t'gj'-,~Lt,.j_~ . 

-=v~At~ ~Luy,,J'(c.~~,;}.v~tf.r 
J t"~ f J!' Jt, Lr. I~ l.)t ~11. C)lm L ~,;T J!11. _I 

' · -f,.l:1_.~ e-.ft;u~ 

-rr.'-fl"':"/;if-r ,Jdf/c;,mL~{' _r 
• 

--r-r/J,.?.Jros~~~(;)tm · _r-. . . 
-'f-Jy.~t~JLY...!..;r..;~:;~k.;,.. .~ ;Lvt ·-,., 

-.::..r/J,p<fft _o 
' 

- v] L~fr.(..:;., t/tLc.~;,/ _" 

-T- t'y. r t.fv~...:..::" -'-. 
_;_ J~v;:,,%...;1~J'ktl, -" 

I ' 

--r-Jr.v~vfJ J.~5J~ - .q 

t(fp~v.f~ ~ y _;; c_~,JJ>.f-r/J,;:r;;,,tJ1( _' • 

-f-tr~/· . . 
-~J~tJ,C/c_..:-~.r.,J.;--?.~P~?-~Lvvnl(;):;'>}.~ . -
-r-l;;.~ t')..!..,l,~ t"&'Jfu~'LLt,L~~ c..?.'ti.J:..~f' ''I.:J'm=J£ 

• 

Jtu.;,~J J~-f-l;;.~t'.t1..J~Jl..~c..v,L~,.~~k'i."-)vr 
• 

• 



• 

l 

. 

• 

.... . 
. _:tt,;: r-. 

• 
_:.tiJ 

.1"'11-L'' Lft~ Jy~ ~ vJJ,,z.:::... ~v-~V ~ -' 
-t.vfJj./( JI/I;,IVJ L.n(l_,i ,_j~So3 cC0•$02 •NOx 
• 

-V! L.n/.1.1. LL.n..:./cYLI,Lfi~JJ{iL~~~ 
N ' o 

-~J.n..:f.~J.J _r 
. ' . 

-~t-.n(.:::...(vv~ _,..., 
' . 

-~Jrf~(J; _(" . ' 
-~J.nJ"'IP;I,I~,>VJ'J _o 

' 
·-~ t- IP tfJ,p.:::...JvidLJ!vtJI/~{,f;; - '1 

' 0 N 

l DA 
•.~tiPft.~,,.:Jr;it'f-r ... .frr .J!, ... ~"'''f'Jx~...,, _: ,, . 

'-''J!JfJjq OT' fc;.. ~-~~ 0j~1 LJ'I LfJ~II.~{ 
. . . 
\'tr,...tt;,JLi ,.,. ... 

.. 

• ,, 

• 

278 
• 

-7-t-~VJ,;;( ?-jjLfl~t,)[JJ~'.n1.ttL;..-: -' 
. -~~J.:::,,(v!0,jjw)J~.&/ . _r 

-~Jdf/rJ;vf 
. -'f-J4>JIP!f.;I#J'J.J~'f-j4'~(:t#J'~i . _fY 

~VJ,?ft-)Lv'f'T-t-~VJ,~;~t,)v'U/ _o 

• 

~)Jt_y.}JtJ.:;.. .. d7 ~ ;t~ft-'T- t"~ ~t:.ilbt,& / -'1 
. . 

~J-;~~L L)J,;:f'/(~ ,J;/?-JJ~ f-'i.~t ct'~;;,~. 
. _£~VJ,)1'_£,;,~s Nox 

~~(p~?l ~-,s..:;~.~,;~v.r ;{L~v ~v ·_:J,,.. 
· fV.: fcJ~.t,ju~vLv-•2-Lr i 

J!~v ~VILJ((~iL~~.--~,~J~, ;,.. )~u~,>k') _:":"IF. 

s~~ v.. cJif.n'i=--'Jr (c;..l.t)v'l(~--;Jv:J.(~'~v.! ;;[ 
. 

t-lW( J.'fv-j;5\f:4-~;j(~~cJ'LL( '-/'>..!-!'~ ' 

F'uet bl'laull 
Gn 

Coll\bUSIOC 

'ressor rto Comp 1- Gaslurbl~e ,_ 

1'--& l----1 • ...-. -. Gtne••loc 

. • . 
• 

Air 

• . 
Slta"' 
Gonttator 

Pum:"C 

Stearn Tutbmt --~-{9 ......._, 
Gol\t< 

(• ~l 

• 
a1or 

Cone! enst• 



281 . 

r 

_tt,/~/.~V }v,f~,_})I(.V 

· _tt,/'( ..:JuffJ(/. 
. 

_ti,/J}....:,,.-~~~~j.' -'"' 

l)jJf1,_1LY..~IJ J' ~t? J'~ tf J~t( go.:/~ _ IQ · 

-Y<-»a,U~J,,£JJ:!{T . . - . 

.. 

• 

_tf..l'iX:v ;v-,Jf-\t! -'~ 

· . ~~.:,.:--;,;,IJ"h;~.l(liLl\r. · -'~ 

_e_}....;luJ~~ft-t~l-/~JJv -'" 
• . 

. ~~jz....l~viv, lr-~t)~(vL)~'i. _,q 
. _~;q.~Lf~v!v~ J;),;Jr,J~tf(tJ _r • 

. . . 

Lt.,z,:t-:~' ~'Ji'i.f-.1"./l[(t/J~,~)Jj)i,i. ~:JI~ 
Q/L~1LtJ,f)r,~...J/,~,,J!)Ij)f,~f-~IJf1-(cJIZ..~ 

~t.J£,,LLJ 
. 

J'..!l~ .iv.ivLL~ ,C"'tJ;'Ji/lct-<r.Er.r.= _, _:~t;. 
_ ~ z_.f y.Jf;,~~.~...fl_h,tv_: L IPY. f ~· 

~))Atfv!~(;j--t.~,lvJ L~lf'..::)~Pj.~.;:t,f~l?= _r 

• 

v1 

-JJ?::-~J!lfi/0.1 .;:/l,~~l;)l _r 

-v.!~,,:.tf-Lb7~ij{ . _r 

-U!~''-"tfV..L.fJ,;:f/JJt. -0 
• 

• ·280 . 

. __, _£y;~~-=--r-;--J}ft-t.f1,!~Ji,l. 
. _f(J:/Li16ft-t.f~:t-16(J:J.c../-.:.-.~~JJJ.;R _r 

. . . 

. .- -.tr(~{v-tJJJ.,~,, 

j,,ff(~(v-v~ft-t/(-'~.£;fJ.;lJI,Ly;6r,;,~Jir.;. _r 

l;)jrJ}.~y;u! .:.-.~~Jurf~.,J./1~=''} )~x ~t,f$tJ. .. . , 
-.JY<;f..w:::..:.tJ}1),,fJ.;tJI,Ly;ir,;,LJjLr.Jrf (L,~j£.. 

~ -
-~.ljL.i.:ILi(r -(i) 

-?-.1jL Y-t.J~/:.1 -(ii) 

...f~ J ~J) ~ijl.;,tJ.,!;J?.IJ;'f- ·J;.-={-J'JJ..;...jj£.~1 
;/..;'._Q ~~ .1~ /.::,...;I.?.Jr, J....y. ir..;.;.,...~j£.cJ11J}.. 'f- j~~.Y. 

. . 
PA .~p -cdJ(J!J,,J;L.f 

)I, ";"', -0 ( t::.... { fr tJ.~)C ,f .. :.-~.JJ;r J,j, L ~"' · _,.. 

-~.:;,J,,;,f 

-'f- .1~.:;( /&,ly;.;IJVJJ.ft-~!k.(~ .... &£- _o 

-Yi(.::..(vuq .. ~~~~q;ft-~,k(cf-'_y1,~~Z..LJ!,.;. _, 

_7.~;u-~Al-?.ljo,, ~fc-cf-'_y1,~~sJv~,fJ,.,~ 
. 

. _,.~;~j-)f .::-~~~'if"" ft- · :..:y1,~~J'.Jvf 

_y..;r.)'JJJ)..,~,Iy; · • . ~_,,[ft-~~1)/. 

tf~fr t(;; ,J!!~ .~,, ~~~.::.. 4.-) ( tf,;,, ~ 
. . . 

-~ 

-" 
-~ 

_,. 
• 

• 

~~~~~J~, 

_ c/ ~,..~;;( ;.:"rt.J....t~ . -" 



283 
. 

J,pfJJ.r. t=.---?' tfd: t.JJ ~L_,c,p:J cJ'~ .clcJ!;n.ift.J\ .:r\ft · 

J~{~~;j,J~~'JcJ';' '~~J!'.:;( /I'JJ)..a?~r-LL/ 
H '-" ~,_;J,~ J~g 1/JX ~,, r..f~;j\P.Ii. t;;.... ~ s ,/--~ J~ 

. ' . . ' . 
Jf.~ ,~')'''r- t-~ ~ j '(c)!. "'i...J:! I fJ.r!vLJ!,,_t,;;.tJ! y-t,t; 
.~.t iL d lr-cJ'tf- ~~V~ ~~;, :/ ~_)!,,_ 2.. LX~ t.l-f tJ! ~) t.f 

·' . -vi~'r-~;J(( 

~,1 ~-~ l)i t) JL01t;;_.. :E_) 8£~;~;;JI ~,_})1 _:·~_; . " " , 

J:S,,L~~~~v .;~ ·;cJ,ftf-J.~,)';n'-'7-- ( ; L~r; ._;}tfLlPx 
/ 

L.trCL,;..:...f.,.;;, ~~ thJ~, _....~t;;....cJiv)vt-L~p Ll..:.c/. 
. • 1": • . ·-

• 

j..).~,!}J)..j-).n!))l,~· j..).~h~i c( JlJ.fl ,}I)J,~ ' 

j,,~J'="~·~ cfo JfirJ.~t ~~).~r.,;J ;?dJL tJ! Lr. ~e_d, . . . 

J~JZ>Y.~.~,J~v.!( ~)~~~t"_r;~( ....f'Lf'..J/V-)1 

t;;.... tf! Jt,;tt.f~.trJK((~ J~.tr )(}t,_;;._;/...fi~-P.tf-
• • .. • J 

-''~~'f:-c-.tr;f.i;?-"'r7 ~J1o!J~v.!(irJ_7cCr.v,.~..:)~ 

JvJ..;;~7-Jr.(._{;j'~~7J~.tr(.;Ji;JJ~rJr.l~. 
. . 

, 
• 

• 

282 

:·. -f-t.nc/'c...~J~\IJ.?-.,;;~,.. -" 
J) ·id(- ,_;;..!.)),,; •Jid>.//:l, l (. . . ) . 
• . -'"' F - 't' l • VrJJ tnA ........ <.,.(/ _, 

('((L1~J's.J'~.?JJ. y1;v!J;.. {-' ,.. J ··!'.~:..::·. 
~".!;~' '/."J_ .. / I, 

' . . ., 
. -tf-~(.Sic...~,.)ll 

t/-~..:)J.~;.~=, ·~"'~ ~"'J,! ·~-:Jj ·,r JJJ.r, _A 
. 

. ., -7- t-.n J,?. .;...~ jL J-M 
.,;.-;J"JJ_,!_;,,;J~·~t,....a?t,..LL.hJ · .~('JI I ~ i~ 

' J/iL%..11n•:IJ. _q . . 

. . -VJ ~1,./k.t.f/JJ.v. 
LJfiJcf.~J,p~.:;.,~y~J'J'j~J,~Ju;:ft]fc/' . _1• 

. 

. -V]~Jt.Jf(.Jlll~t,.. 
· _:Jt.J(~,_}),~L~z~ 

vJ.~~.~Jt./(..!)t,~J.t.LL~;: (' ~~ 1 . ?:-'(t~ · 
.. . • • JI.) - I.JJl)-1.)./:IJ. . _I 

/;d{J=tA#JJ~J*'JJ,l}-{iLn:£.~_}}~/,_?-_~ Lf . 
. - ' . 

-f-t-f~~~~J.A. tf/f.. ~.JJI,Jt,.../J,p 
~ . . . 

~''·~~ ./JtJ~.t.LL~xf r . .,,,~JE'i. _r--I,.r L _r .. -
-7-J(.~J(J.~~.~~ti~L--LLL~./ L 

• f ,. ... 
~';-Lj~Lt.nc.,r-;.~,tJ,lJt,(-;.,;.,~.~;,t;fitA-), _,., 

J~JZ>Y. ?-i.~,,(fctf)!,i.c.-J.J.,.fi;/-_VJ .C. LfJ.;ivLEJi.~ 
c..J.J~.I~~..::_~,_,J~/-'tJ!'tf-tf-J.t1~~itf._t....lJ,_;;t;,t~ 

I 

-~t'iPlJ;J~I 
I • -

'.¥lrfiJtJ*A#Jct..~(~Uy{,!;,~J.~~;;,1~;-J( .. f1·· 



. 285 
. . . 

~ v ~ ,f I' i ~J1 U'.J~ J' ...{_t:, ~ 1.5~ u:. ~ -4 
• 

~~j/v;i~, 
• • 

J~t((Goggle) J(~~r-..:::;,L.f~,~J'J~,-( . -" 
_:::;_ tv'LJ1~, $3-LI.;)t.~,,::::_ tv tf 

• I -: . I "':" , 

~,~~~tf~~, (/(L~.~~(j,.JJ)L...f~,~ .· . _q 

. -?~cdJ(ffJ,.I) 
. ' . 

tff.;,)...fJi:.,~~'!J!IJ.f;r.C.:..~'!J!~f.:.l-tSJ: -'~ 
J_;t ..lt ...£ _.; ./ f ::;.-~ tf ~ ·-: ~I/ .til/ L ..::::;, .~,r .~ ~ 

• 

• . . ' . . -~lfvf 
f. c -• 

( ~j J.tiv L · ~~.~ ) (.:)lm L ._{JJ:_,· _tr w ;.f11 -" 
~ 

-.};::.. ~ t)J~t 
• f "=' . 

• 

• . 
.. ~tvt/.Al;Jt;~/~Jt.iLtv~J.!,v!...f~,Jj,J.}f1t _,r · 

' - -. . 
0.~,?J~t~\.r.!U(.:),mL...f~,v£,,_::;-rJJ1Ji),~~,, . · 

. _£.'!If.;;_~ Vift-<f-t-~·.·::-·· . . . . . . 

·-:f-~~0"'--~_)J:.;~.JPfY-!._?J.;i..J'JJ:., . .._, · . . . .. ·, 
· · JJ...~v!-7 ..;:-.-1,.;;.,1...£ 1~W0°Ft"1100/J-!("J2:..L~v' ·. _. 

~~-r r·~ tJ;~.~r7 ~.~,~2... L J..Y-...Pv; ~J( J V:J) 

t.tr- r ~ 0~,.;, ~ r v! ~v'l J.;<.41! L LJ( J ...£ .;:.,.~,~ --?.1~ 
• • J, .. 

V-JfC[,)v''f- e-~ ttu: J) d...fi/J.;c~L ~ J,-~! 
' • • I • 

-'f-J~J1.m y--! .J-J_ft;)I~J~J11..~.::dl.{ · 

• 

' 

284 

f;,,v_·~J.t.l!rv'J'..tll:.,~ v:~pJ.f,~, -= ~: 
U'~-:?J.f'..f~,_?-fJA~,V..:=;;z../~,~J'Je~ 

• 

. ff-t"frV' . 
J'JJJ:.,dj).'i- t" '!I}?. ~...t~~(.:)i.r.!lj;~;l.;" ,~}(~ -=~tr. 

. 
-c:-rt.JtJj~.~..v . ' - . . 

...f-4,..£1-f}fJr · _, 
• ..[JJ:_,...;f . _r . 

. ..f.!J. .,, ] ,.. 
-'~~/ - ' 

....f JJ:.,J;r _,., 
f7~ f' ?J. / ., /'}(j 

-7- ....c ~,v:.~~r~~, .... .J.J f....;_r.- rJr,Lr.JLs:-y~&~v!~JI...P. 

. -='f-O.JJ/_.,I_;J!:itJj.f.JP._::;,~)~,~J'J~,..~'''JV 
-4-~t~"V"L;v/vlir.~JV~ 1~aJ~yJ'..!J._f, _, 
• 

-~~j~v J~jio,V~JI!J1 1t2J~,..,f~/i _r 

i~,,...;'t:..£90°~60° ::-'';j~.JJV:v~Ji(.:),mLJ'lb _,.. 

-~~u(~60°~90°!~.~e 
• • 

. . 

~ -
~~.,::...1 17--;>n~ .£4:.-LJ/f4-!:>~Jt.PJ'..:.-h/f _,.. 

• • . . . 

J J~, ,/) ~~·-tfJpr .( ;t.~..IuP! L_v'7 tffi'(f 
- ( (.)! .,::.../~ 

• 
I 

• 

_ t_ 1vj (C I._C:ftf lJ:_ J ~...f.{ (.);..;QJ'.f -0. 
I ": • - • 

,J. ~~ v.icl(l '6)~ tf tf~J.. ~..flJ:., ~...f. . - 'f 
• 

) 

_i_tvttl'/it.J} . ( -: 
• 



287 

• 
/!J 5 

·~fcJk:~'iLJ.f'l.~~.q.'f-J.11(lJ'"'O).hi.~i!.Jt, _:Jiy 

JJ~/~r..::;;,Lf~ri=·,(%,1'-f-fcJ~~~iv~,?Z.Y-,t.i!:.'~ 
fL£~.1 ~/;;/! 

• 

• 
• o/ • > I 

'"":" J " ..::...(. / • -

• r 
• -• 

, 

• • • 
-'f-t".11~JV..: .c~~LJI~f" -' . . 

• • • 

. ~..:. r./ ~(-_6;0) v,::..(. -r 

• 

. 
• } • I>* • •• ' 286 . ( ~'2-q (,. . . (/jj) -. 
~vr&'J~VJo(:)/(jl(v,..J:tS~;,,;;p,!. _:Jiy · 

. .. . . .. r~r~..)~rv'4-~r'J1'j~J';"{ 
·.if! v: t( ~t'~ ~1r Jq,t.IJI ~~ 0JJ~U~ e;-% ".Jd/-{ r,J! -;4 

Y.tr[c:_( ~JS~.::.. 
• • 

. -~ rtJ,J.;.-?..~PtS'':'{ _:~;r. 
• 

<·r'j1'; ~J ·~)~e~,{O:~ _r 

. (c!,Y. '1;/.J '~ ,}!) ,~j},~ -Y: 

tJ ,ftJ:v ,;~ ·,;J ,;J.~~)~u?' _,.. 
. 

< ».ul , ft'!t~,, 

•' 

. 
,, • ••• 'l. ... t...,. .•. r., m~.1• • .~ •• • •. : ·' ~··'"'" "'* - • r"'"'J:' 

. -
"' .I • • ., • • 

.k~~~J~ )V-1~'f- t"y.J"b.::....J)V.: IJ~ _f.!tJ~~{f~I;IJJ 

t"~ ~f.:. .::..~J rJ/;.J';J}--e~'f- t'.YI J1JJ~ j?. 'f- t'.t1~~~.::.. 
L..£~rYi~..:J~Pdv?.~ry.(;J'1)Jj}..JjJh~lL .f.:='-f- ·. 

. . " . 
~.,1.-?~~rJI'f-t"/J(., J;(J'JJJJ~~ _f.!t~U,! l_y; ~..!.-lVJtl 

....(tjL~)lfi~Jlr ,-;J'-iV..J-~J'tJJ~)rJI~t"~j,J~j..J)J' .. ~ ' . . .. . ' 



• 

• 

, 

. 
• 

• f 
• • 

289 

-~''trlfJ'~~ .-r . 
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· _£,...!.-.~1!:.-i;ify,:JG'vr 

_.f Jl-'!}ifuJ..c?{;_,! 
• 

_,..~(;)>.(2-LLgj 

_I 

_r 

· r -
,..Yo J~.:-rv= vr~!\,, ·c!ft _ ~" 
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-'- · 

_/\ . 

.-6--'{~/...WJ'Il\Y-S,u -~ 

_y.(~t[u,Jv!J'u,~ j£ ~· -
• . . . 

~:'7- ~·~_J~/;fiJ.;.-?;p.:),LJ'-:""~·,'(.f-li. · 
. _.;,;,jJ'.;,l . . _,·. 

. 
• 

~ . . . 
_r 



• 

• 

P111 nblii:M 
~ ~hill* 
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uAJ'~.~-\A(~u,Lfv,.f.fJv:.~;Y.!Ji!v.,;/.f;:,J~J.:., 
J ~L J'lJJvVi.ttoJVJJJ,J'.f.tJj-/r_.~ tr..c·JJJ,J'.f.t.nf 

· -~t-,.u,):.,.OJjJ_.e;:' S:. --':::.1 ~~ · 1 ~1 J ' .<.1~ ;, .i · 
I !- ~ '/;'/; / .. ~ v r- .T • .J \,lliV J 0 v 'f-VYi,.,::,., J / 

• Hv = V2/2G 
I 

Head lass in the Duct and Chimeny:-. . 

J-LtlfiJ ~/ert.:r- t',.t (.:)l,.a:;if. dk-'.I)L~r..~,,Jf)J'(# LJ} 
. " . 

• 

Hd = 4FIV2 I 2Gd 
• 

• 

F = Fraction Fector 

L = Length of Duct or Chimeny 

V = Velocity of·Air I Flue Gas Flew 
• 

0 = Diameter 

Ht = hv + hb + 'he + hd 

H =Total Draft lass 

hv = Velo.city of Gas 

hb = Fuel bed Resistance 

• 

. . 
hd = Duct and Chim'eny Resistance 

-~t"~lf 
I ' ' 

. 
• 
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/..!);)L_.f~j(.Nox, So2_;:t,Jii.r"'d-.;( •d-)(~~~-0 
f.r..'t.f c..,!.,! {(j!) ;)~) J'!,l'&vt.a?v!Ji.a?v),, __ u.r~)t.t).;~ Y - . . . . . 

. -1.1! L~1~v..!);)~.;!.,)~!i...f1'-')v'-u.r L;.f - . 
. . -: t::.<. J li I 
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~,,/_7- J~ J' ...fJ..J!t;. )JI'f- c:d )..!,../.~1/P-)y~ }:I"" J!..;l 

. . (.)icfi.;1(;)1mJl.tr( .:;..(.! l.tr..tU!~1.tu'f- ~ ~ ( / J"t 

For heavy ·fuel oil. . 

02 . 2--3% 
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• 

• . , . 
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• 

-tf-.t'J1~ 
-=4-)J'LL·~ · 

lnline Arrangement (JJ 

S~ggered Arrangement e1 

--------- . . t?>t 
"V.:fc~tc~•iLE•r.~ «~~t;..LJ.f•.;.J.1f~ _:JtY. · 
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-..!.c_.J)'-'I)~J~ . _I _:-=-'1£ 

• 

. -4f-t'r._:;;,,...,)v¥~'J!,;J · _r 

?--· ·JJ J~ i _Yi J~·l-~f -1' )i V- J!..?-)J; -~ 
• 

-'f- J.trv~P(42% t'40%) 

. . -'f-t'J1~l,..-i~~f _,., 
• 

~cJj,<')..:.-t~r.~/Two Phasev;!';l!11.~i£ -~ · 
• • 

-'f-J~Idl.}!cJIVJ.Ly.(~j,.f 
. 

-c;:-t'r.-k'J.r.!J;~~...{J . - '1 . -' • • 
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................ . . ,.. 
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100 200PPM 
• 
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• 

For Nutural gas. 

Oz· 2 3% 

C02 15 16% 
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• 

• 
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-v.! LIP . 

j)~Lr...i-,rL(;)V~{'.IJ~.:::...~)~~;.-o..; ~ -~ 
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