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~r~~~~v.Jif~;.~~-J!L~~,tJivLY..it/. 



-

21 
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F' .• 23 

-:.:;.,.~,_?,f.::;,, i-L ~ _ 2 
• 

(VcJ.I.rt;f.~J{.J't~ft-t.f~ ..:...JI7-?JHt.fJ ,t.fj~lrc 
• 

22 

.-V.fcJ~~~r.,J'L"''~v'-'>v.!J.Iy~,f ~' _:Jtr (;; 
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• 

~tfir..:-( ....[Jf~~J.. .Y-_;;fi.::::J, L f '-="'..:..!IJErJ. _ q ~.:.-~~J',t.}L~,,'!-cCr.Jr,~tl'~}~1 00t'25 -5 
• 

-UJ cf r.J-v.:,..: J y 
Jf..:.-d 1/ tv.. .Y-£.(-~Jv' ir...;c::... ~) t~'J(-;; _,. 

. . -LJ.!J~J1~JJfv:!~J>~"' ,;;~J.Jf 
_:.:.-~r;rJiiPL y ./{...:.:.:..~.~ 

LlfiY £.G-~.~t.?J'Jj i7 t-~1/~t..:..fuiPrJ.~ _, 

JY-£.G. if. -~t'~b>.l j~,~.;:rLy ~~uit~;Lr~2..L . . 

~~(r.UJ J~ J~:.:v.:~ JJ.x~rJ' orJJy.ui~.~,r,J.:,.l 
-<./.'Y. vf~;JIUJ jf ..:;).(Jf.r. 

~, rr.~; .Y-£.;''T-j~J..f;:uJL~v=ErJ.tfiT _r 
• 

~_,,,~,L Y £.•'T- IJ(-=-..! J:u J: ,jr. 7.t-~ ~,Jhr, 
~7 t-~1;/-;: --:,JJvt]!-7 c.U~x/-;(krt.~ -7--il)f~,; . 

( .J.. y £. ~)Jrc;- t'~ b ,J,{,Ir,~~,~,r7 t'~ b>/k"''~' 
-'f-J:.t .~ Jr...Ji/J'v-'.~''7- J'i.~Jf~ 1.~ 

J.. Y-:<LErJ.Lr,L~J: £-iu.n.:r-.~~J..J}.:J!Ii../t .-"' 

-=..:-~ ~..t1 -6 . ~~. 

~,J...{~t./tJ:;Il:Jfm'f- 0~_~; t;:t./r; Y-£.vtJ!JJj_,1 
~~(rc::...-?'JJ:;r~t-{~t-~Y.(.:-.~r.?.-?.~,'(f'iL~.x 

-'T- \::z.~a}J ( LY< ~-"'fut.X: Jv'c::....-?'rf · 
_:.:..~~,JL,J -1 

. 

J:;IJJZtjlmLJA!.. -' 

t~(.(Jf~~v(-O'Y-4 _r 

ht _,.. 

._,l).t. .~, rJ1..;,_.L,t;,_.,. ~l:J\(.~,L Y-_,;.~,r;.~./r_:Ji~~:}~~t-o - . • 
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• 

l"-V.·J· J Y ~V-i;L,J.~J~rJ,'-,f tfJ!,i.t:-/H<f" 

-v.J~t - . 
• 

c....L /J,pf._t 'r.~A . .PI/ .,. 

-c.... L /J,;ff .J:f..it _o 

• c.,..~j.I)L - . _'1 

_, 
c....LIP}.>.cJ\(;,£ Y-_/-;,I)L 

• -" 
-~J'~J'..::.J:~JY-~c....L.!J,;f ~~rt 

. . P ~t~\ . f s;k_ . 
;...-..t~JJI...tli ..... H~JI(l)IJ'I:)IlJ! Lyrlf;J!It.Jdl/~ _:Jf.,.- @ 

~ .-(f. ·"': ,1> 
. ~..~-· O::U'V""'-A 

JdJ/.::..(i. L~ tf~v~1~ 1 ~.fll/ }l,,f-d J!l.~e,_ : '"="'li! 
• 

• 
-V.L uf -

•)! - li,~~ Lamont Boiler --1 - =(l--'' 

)!,l.)i Loffier Boiler -? 11-P"6~ 
P.tl.~ Benson Boiler t? -3 

J!,J.Jo, Velox Boiler -4 "'w~ 
. ~~ 

)!,I.~J 
I oVI 

Ramson Boiler -5 

ct.;..;~~-\! Schmidt Hartmar Boiler -6 
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• 

A • • -cr-J~j~J-:fc.,_,,!--
~~:cJ~u•oU.Ic....-f'O (Complecation}J4-rJ..:.-tfi..( -~ 

-cf- t"!• !t.(i,}~-?'lfo\.r. L:--Lf 

t"~~.~i..LJ:..A?~.t ~A5.~ie--?'0LYi( Jf'~_,;_J j~ -"' 
... 

-~ 
' 

-=--=->~,/.../. ;_,,._t<,{(Primlng & .Foaming) _1/i: 
"~4-)J:ILJ,p_,,,"-:"\..v·..:.-~?.,J'cJ•·v.fc.~kc 

' " 

VJiL~~J~J!j~ .a?t..-LfJ:t1J(r;;~.:::...v!lftl.~· _:~A?. 
_J. ;£...£// /..::)~ - ' ~ 

J,vJ'.,!)~,.-.~.t•LJb~J.f,_;. -' 
• 

ti,Yi,,~;.::.-,d'J).Lt)L _r 
• - T 

• .,;:_L/LJt,.....,~...£~' _,.. 
0: ... 

.,;:_~Y'.IJ'-1$./ _,., 

e-c:f-lt' J,l .. _o 
• 

tYitJ 1J ~,t.J,ItYi ( J-1J'lf1J. . " -
• t~111x( tfJ•.~.ttLJ,,J.f,J. . • -~ 

• -
.,;:_ LYi (L ,.fo'(-t/-J1 :c ~~t -"' 
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~l?e-~J'v?.v.t L.f~(-' Jt,-}J~.~'~{J~~ _:~~ 
-f-jYi( .:.-l 0 J.JI,LYi l~{.,)t,fl.~,t~JYiupc..·?J.l 
'(;;:IL}•,Jt,"e-LI,.f~ ~}}t,~LJ'o,J~ _, _:~.ti 

• 
-t.ft L.1!V1PLL.,-.tk - - _, . . 

-Yi J!v! ..:J~v J.l:J' .E"11...Ji~ Llr r. ..!..A.~-t).~ J _ r 

!t.~-tJ.;;~-f~42~40c..~..!,.,IJ'tJ~lJ~ _r 
. -

-c:..u~.> ' . 
i£,,,~Jf".~,IVJ. L.f•.~{ l_,j I<J..~Jr;))}t{.! _,.. 

-V1Lt,~ • 

-' :.arvL..:.-~~J'Jti;tL.,:;.~t?j(..~,,~tr.{cJ;,~\Ji.i .-o 

-c;:-Jrr J ~~ f c.f->. .ti'v JivL.::f J.;:;, M' f tf,.;. 
O~LY-Ii..JJI\.)1.-" .Jjic;:-Jtr~~·Jd~..v)j~ -" ,. 

- . -VJ. U(rYi.tiJf"-'-/;J._fi(,)'_,G o(c.. ..!-JI ' 
• 

(Li.a?'v..i'vLL.f( ""(!Jt:-J).~,,.:-!?L&.~,, -'-
-v!L!r.(J{AY.! 

• 



• 

' 

• 
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. -J~trJ,,..0v 

-lJI.~~~.a?vLJ~J;.riJ;y{~Cr'ft-Ltvt~CBD . " . 

. -L~VJ,;:J~.~;LJI(t 
~ I ' (' I ··I .J • / , • I 

- - ':" ~ (.,-" / ":--n'---1.:}' I' .r. 

-L~J'J,/PH 
• . 

. r~....eJr;bJ'vtj~P .,.:Jt 
. . 

' . 
t":' J. . .. J • J. • 
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-L~~J,pJr.!( j~ ... .t,LEf.i _, 

.~,tL~ifJ~t(Antipriming Pipe)~~ ... !.h{~' ~r 

~~if'J~t.),}-.4'cJ~ 

-L~J'J,p PH _;.. , 
• 

u/,1,,";"'~...::-cl...::-cl iL~ JJ/~~i..LL/J'~(-~ _;.-

I, • 
_:~1 T'}~,-_1-viii J..rrJ-J-_vii J..;rJi _vi JV"':"Y.. _ i . 

_..ljl;)j:l, ~X (~}1, _·j · ~trJJ1Jf'~J~~~_.::.-;j'jf--t'~if(/fJ~~}.\~~ · . . 
_ :"':"I . h~I.:.-.~Y'JJ!l.n'-V,tJ';JJ1~{~r.!£J~~.::.-.J!"J'~~ 

-= .£,.- . LJ1.~Lt~~J;~~v' -VJ.l/~if.:J~u't.JJ.ti.., 
• 

' . 
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J-fu~ '"rd'-er-J ~ }c_f 7- t::_,~ 1 :.;.I ~t:=-Lt u?t.~r01jl 
-<~~~lf;:~a"JyJ i'"n''.)t.Jl;fJ.rr;· 

• • 

-="y<-JJih"' )_viii 

t:=-<t~.JJ I Lf-L ;kJ~)J'''(:,"~j-;=-( -:0J~J~._!.., 
~7 t'r.() !J/.Jzji(v?.f._ rr. e~! {o~~;~.~lc__ t.rr~~~ . , . -
(-c..t ';"" J~ier- tl? Jl},,t:=--?'J Lf-L ;~.ic... ty. ll:}~J 

' ":' ... 

(;k.I'Jt'r-~ ;~·t:=-C.,)J'<r-- t'l?l:f. -=.. lAS:;k.iLic...Jy.JIJ 
' . 

• 
-c.... I; )./,;:,;/} l' J 1J.-'! . - -. 

. _:~(}1, -iX 

. JtJJ~ v'er- rir(LL'tJivllr!r.-r- r.~uru.t/LJ":!~ ...f!:-. . 
- .:;:-r ~ lJ.:' ,J .r.! ( j ~·~.~-J!,i. c::_. J\r. L .rr .:.JtfJ '( . ~ 

. Y-=~x 
~t:=-U.JV.J ;=-f-~j~ c::_..-?' JJI,~,ty;~,.;..:-: ,~}~ ~J._I}I,J//r' 

0 • • 0 

f-'' f J ' 0 J~ .Yi '-:~:; uV. { t J ~ "'' t J ,,, c::_. J ' r. ~".I 
-V. z[_t,.J; - . 

-v.i L,d.. fcJf,_ e'-"'OM t ft"'J'/' J; .t/.'1~ f -:~ 
Q..c."JS ru.r;ff;(G-(G-tt)v'/cJ'~' 
- 0 L .Yi.,::; t l.,.';i JA?J. J_.;>.JP~ f-\J! -:0 -:'":"'IT. 

.' . . C)~(/-...6> -1 

• • • 
'I 
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. " .j. .J I# OJ k j 0 2... L ....!,..:"' ~ } j "'.;: I t:;_ _.;' j; J V- ,;.::·, ,: 

··,{)e,V~.a?vLf" P!LJ;,_;.jwu.LJ10 2{/L f ' 
-

-v': ;£ J[.LI.?jLU-"' 
# - ) • ':" 

-:~ t' 'i((LL,~tiJ:C e-~v )t,J)!'J! "':"'.Ji~lir. ~,_;)1~1 

·v.r!J-T.: tf.J.{ ~v J:\ic::_. d ..1JJ'7- J;..~.t:.f~/.,,df'.l 
-7-J~/ify;(;Jf'J~t..-)t,t:=_ 

• 

. S ft'r/rc J"' oJ1 'r-J lf~..:;;,CJ -iv 

(.),~,)':JI ;{~~.:::.lY/J)V-o;,Lv,zJJ{(r.J -:0 
- L ~If c::_.(Lj~ ,.;.; ty-(J'.J''"'vl.-[ ..:::.-.Jl.l...;>,~, 

-
-7-tF((L 

-~~)'JJ -Vi 
• 

, J}J ..J IJPL L .IJ L /.)fli{ .~;.J)/r. ~.~JiJJ.~ 
• • 

. _:J.11toFJ=-vii 

.. t.[JL,.;. »v".fl L ~ .: .. J ...:),r. G. G-.-?J J J( _p:,, ~ 
" . • 

tiL! ..!.-)G. G-.-?J ~Jiu.r L ~4-,ft_,,,~,.-L311 .6"~ iJh. 

• 

• 
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• 

Radiation heat lass : l.flJ~..t..:-:.. .1...~ _4 -
.ni.::....A.1 L,t,..:J JE11. -:- l:)L,A;i ( ..:,,l)' ?-.1iL Jd~'J''~ )!11 

.Ji~ t"J'<o:p.:::.-'":"'t..>L..v:!v1J~J:,'f-t-1'<~Ambie~t ai~ 
-Jd~1uA'. ld~lJ''f- t"Y.oJVcJL.Ui:-Lf-' jy...; [ J _7-.~JJ,,Jj 
tf-=-~-.1 ~ .:::.- JVJ. [h.~/ 1:/,J j _7-,Jj -7-~ tr V ( .:::.-( L / 

• 
• 

• 
. 

. ....,r: ~~~ ~~:-, J C,t,;<J,'.< ,,q_/~ Lfi..)f- _,Jf:J 
p::-7 S .,~~.}J:ILv,_70~,?u£ 

1- " (' t • • . -v.! V).-?.;PC I.;;J)~ JJLL ..-~ i"-.;/j-,1((- _:'-:-'1?. 

-- ~ :: ..,..L --~ • r" ,. 0,· .__.r - /- ......,. ...!.?. ;: ) -
": .. - -:' 

"J' ...; I "1>7. - 0. '"';"" ~ v -/.: ";-" ~ v / D 
~ a,JtfZ..LLf~[,/..:...~'.7.-?.IJL~ ...tdJ:.j'~' -1 . . . . / 

~(-~ ~JHL(r(.)JIJ.V-(-~ ~(-~~fiP-t.lt:>LIJ.r../. . . 

_£~plf~ f.~/..:...;V-"..)LI .. flft-LI.:>lJf'-/-·- - . · - . 

~JIV-~2-LL/~i.~f..:..,,.?.-?J)Lf V-dJ:.)'~' - 2 

L~:> V;J,;v: .:.;f..I_{J/f..:...JI.?S~..t. LL_?V..;J~ldl_£;/ 

(-~ ~ ~ .:::.- 1-f-JI.JJl'f- t- 1:> ~~Jlf._fie,.t (.~5?-L Jfll.tP 

.::.....1V .-?.1' (f-(,)v'c;- J~y.?f j~ ~.1'.? J'uSf-i7 J.~l 
- c.... t" 1.., y. ..Y.i.l ' . 

• 

• 

• 

' 

I 
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• • /~ _ jjj 

l:)~(~~~~ - IV 

Dry Flue Gas Lass :cJ~,.i;i(/-...J5; - 1 

'( /-..P f dl..iiiv' t.K{;;.;t; ( .::.....;1.1 oJ v .:-f. d l...-L url;;( J ,J. v' 
dLASi:-iL!~~>~ ly../l;kL!:> ~~>~ .::.....;1.7 .-?.IJ(~}i'f- rtrlflf!'cJ~ 

l/J,pl:J~_. .:::.- L/J,p/fy..tl;( Excess air )_c_ t"Y.oJUJ!' 
- - 4 -

oJ~)e-oJpJ ~.1.:/ L i~I.;,IJ?J{J:lJ 2_1,~LJj,~,IJ{'f- cC! 
c ,ft.:. s J"i..,,:.,.;l)' • • 

Latent heat lass :cJ~(~~ -2 

,.J cf' .k: ,,,: ).;lr. J L v. '-"",r. ,-.. ::.-l.~lr. J 1L ', ~ ~V:: uh . ... .. . 

~c.. t"Y. oJu ..:::;,vfv~~=~ L Y. e--?1 J;}!;. L du.;::~ J?. . ' -
~-YieJlJ.;I#J' Jt1i J.;l.?t.t ..:..lA$: JI~J j~ l:))I,JIJ,~ - . . . 
J 1 j e- 0 ,.,!; J,, ~ .:::.- P-'11. ~ 'f- t-r. ( ..::), 1.11 v~t...z:;i ( ~ 

• 

e--?1SzJ;J-(J!,~.,~.fJ~L!~)J~LfJ~f.::....,.~l1: 
_c.- c;. .;t'.rcl.:)~ (~ d(,)t.ft'f-J' Jtr t:­

lnc~mplete combustion :/ Yt - 3 

L(:>~fi~ e-J!'I. c_I.~Ltf~).'!r. ,,:z,o,L f:f./(J.~)v' 

2[ cJ~ (J)~ cJ'f~;JW''f- ry.t,~(.::.....;l.7oJV.:.f.(,)v'v.! 
' • (. ... L. ,.,, _-:j j ..... J L.~·.~1 .:, ( l,t1;.1;J,vr 

.~, t~Jt...,.......t;.; l)//.C-~fio)_ .lv~:'n' 0 - ...... V 1 -- . ' 
. -f-cr:'='vri;)~~~LfJ,?~y; 
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Vl~:iJJ~Lvv!JI."rlv'zftJ~IfY.,l:./.f~{ -=J,,.. 
rLv;.;;~~J(.,Vtf,.-1.i.LL.f{4JL~,,?I-J((L 

"' .... -.. . .. . I 
. 

. ' . : • 

• 

• iF 
• • • • 

• • • 
• • 

. . 

• 
v'i;-~/,-:(f'~,,"J::..P£ rJ:'/l:)t.mL~<fY-v' __ :"="''?. 

J:!{..:...c f( 1~?-JuU- J.~'v'c:-!f~J,J;I..f..f ..J.~,'( 
l5/ ;_"t.....{~J(~ t".r.-v ..:;,--!,...;; ( J*'tr: "':'"""'1;---'J'~tjJt,~ 
0,/V'! L l l.... ;/~£ (J.r.!-tf- t-r:~JivL.~•t-~_:.: )(Uii(J-'J 

L L/J~ t,-:/J.r.!tf- r;_ ,.ft,,)tJI! .fJ{~J ~ J~ .,,,tf- t;.·.f 

HOver Feed )~-''' JI L,-: £. ~' :2:.-V c.... f.= L .!..;:./ Z.. 
~ J.f,~ ~~. ;Jv,J.~~'f- J~J,e- ~,jLJ;,)tyq;_,;;f 

~l:.I'-'''J:'v7 ~,.ft,,)l:Jf'e-Jv ~~~ JG.IJtJ~,,Jt~ if. 
• 

~e-~Pll~ L 1./..:...cf&;-i_,i_,i.LLtfL~ 4/fun~ 
~ -- .. - ' . ~ .. 

• 
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_:.:-_tJ,,?u.£..t. -~J.t 
I • 

'f-j~ JJ~t2..L~~J ~J'(-..f~ 
2-LL~IJ~J~vj~,,~ -1 

. · 2-Lv-1< -2 
• 

2-L& _3 

J:.f ~}-?- ~,j£ Jp,,,c:-J~J~JV?-.)jL(-
, 

Lv,Lft~iJV2::''f-u?-vt?~Jv(..f~-'f-J~J''~ 
.::.-''7--?'' o JVc....JJ.APl:)tfr-v.rJy:J'~,.APJ/-<"'f;/(2.... 
tfJV!.I-~,,.-,fLY:( ~~.~17 ~.1)0.1/"~(tJ.;_,,,£/lJy_.; /-{ ,,, 

JJ,_ (L ~y.JJ::J~;~.~- .:;;..,,.-s~.~l.l--?.1).:,;.~""+-J~J1r ~ ~~ 
_Jt_~y:~~LS;?J?t,)~ ... n~L~Y. (Over heat)~ 

_ v. .... e..) J:ILv' -- -
ly:jt;, -1 

J-d~tJ_,vf . -2 

Jf'//. -3 

//.J-Iy' - 4 

v~-J~v! -5 
• 

".:'1" At{ci~J.J{ e-}-;ff _6 

L ,;L1i-...:.-r _7 
-

/(J.j!'.l{oJ:e-Eti - 8 

• 

• 

z;_·, jL ,/jJ s '_g ' -
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_-'f-t-~:>VJ1l~-:>.~..v~~?J..J::<rf/;,-.,~£ 
· (kJLrSvl..~,~r.-IJ!./rLJI~ ; , tJ/ _ I J: : 

• v - / 1.) ~-~ _,. J...>J~ . ' - . 
_c_cCtplf . . -

i(L~47.%~JI.7..;>JJ(~j )i'f-t-~l£(trf.:-.~ I.?..;>.,)LJ) -1 

-.{_ ,_f ~ ... ·d~ .::-t; .»L L r.-e t;.L / ,:,-

-J ~J'ty.-J._ Jj c:;:_ ? _) c:;:_ ":'"""' (;.-J J lj:i { c:;:_ _{j)JJ I -2 

' 
-l:£..:...../. ~I c:;:_ ?-)":'"""'(;.-I,.!),., j J) -3 

_L;)~fi~fJ_: ,~ ;v-,c::...J) -4 
• 

-Jv.=--,..,....... t;.- rnL.! ... ,.... _s 

JJ'Ct.~L/ .... ~~?.J":'"""'t;.-/ Cinder return system -6 . 

-JIP! [)..,.......t;.-J'v' 
- L;) ~/. ~ c::...? _) ":'"""' t;.-/t.)'IJJ U ([-c::... ~ J.. Jjf~fl..- -7 

• 

..iJ/L....{/:-J~,jrL;!,fl~Lv,PL_y.-LfJ.?(V _a 

- v.! (/~ J JV- .::-~ 1}1L r .£I.:::-L )JIP! ~":'"""' t;.-J'( 

.:::,LJ.P.r.f'T'12...Lcf-{rcfp..~,t;;/LPI.~L);{J~....fi- = JI,..­

~ ~ c::...;; ~L.::..:;. 1/cJ I VI .,r.,, 
.,,,~ c~rSvif ~ r,J.~,/2.. L J!.~r;)7L)!,~_j!.{J~ _:"'="'l.r. 

' . . 
• 

. niY. ~.~rb'JJ~,Iy.-,J)2...LJ,...V L_,.,.iPJ'-~~l..{ J.. ~..!,..,I 

r:.f..J{-L)!,~_ -7-.1 Jy. ..!,..''fi~J e- b1 cfv!'fi.,,l,17.rL 1, LJ1 et; 
tY f-.{l..v ?<....fi..f,[_~ r.J.,,_? tY. (}-~l..v,?; jJI,r.~ 2... L J!.<' 

• 
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• 

•.Jc.-~..Jt,: v, ;~ .f ~(J•c;-t /:(;-. ~ --£1 ~· Lv>-

_:jj_..}(L u..f.JI-{1 

~ r f 7- t'Y. ,;.~,? t/ v~l:!''::-~ c:;:_ L v ~ J!. { 1/./ ,:,-.J~/{ 

.l!vL~:J'u-vJ J 'J,.2-Lv•.l. ..:- l• .... (V.~,•c_J ~v.,)'r..:)tp . . 
J ., -

:--;.;(._f).~, (;._(c, ) JI J,!, '( J iJ!_ v~) -f; lv~ J 7r V'f-

_.-5'f- t'ld(..:.-/.~l/.JiLj~LL( ....GILJ/:-LJ'-"'.7 
,f..!,...J~);--~ t;~L/~/i/.)~LL.../~f( J,_;:f _f:}l 

' . - ~ 

)jJJ)ILJII.f. c_ ,)".,;}'j [e.rvL J if 7- r~: v.:-.. -::P! L - . . 

(r;,,._ri&•o. 1...:)r.~.:(~,.-").fo::- t::'-? if..:-/.~•0Jv-•/J,p 



• 

-'7--~Jy,J.~JvL;d.;~,._f.)..~,r <(;)11 

-tf :_'' Ji11. »' }l, .;,; L" ;_, Jli'-• ..t .H•t }.:{ Jf ~,J,,.. 
• • 

~ .,dl.:..-1,..,,...; -
.f7.-~ j-"'J >-?.~PJ-lriJ>r,~J-Jfr;._?- .;J~_:"="tr. 

~2-L}.:\~/-{J~?-~ t/J~r()r,.,!)~,.-~Jprl(}r,if- j _ 1 

. tfl H -t;:-~t.f~~~,~).~~Jfd')r, 
JI.~J'Ji~f,r .nrJI~r(.}!}r,~~~~Jy.J,.f' J,PH -2 

• 

-~~jY.l:J~.tJL9.5r8. 5 PHJ'Jr,»~~jy;J)i' 
-~~ty.J·,_?.~r-"'J~\1-J~r.~ -3 

l "t ' • 

jy. viu.?v J /')~ J-/~ ,Y.~;:rL v' tr ~ tY. oY PJr, » _4 
_::;_ 

I 

J>-?;;:: J:. ;t JY.~,rJc,.-J.; J~ r.;JlmL ...f.lu J J~ ;j.r;,t 
• • • 

• 

· J,L.::.:_~,c. L.fJPr..:..-viL L j L u,...!).~j;..!)r.~) ~ 11> 
• ": .. ,_ 

/..;::, '/. J- J!. _::( J; t ~ 4-) .~I();.,.--- (;71( ~_;, .1, r J..; cJ.. ~; j 
• 

sr.2..L. L)J,;:Jf;r,~-'7- ry,.~'IJ.;.LLJ!.{ iJ;~,rJ,;f' 

. _vf£.~rj/, IJY.J,,J.~td"~,.-LPLj~r. Jr.,:{ JPr;df.~ 
• 
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;,,Jj . ...t:;v..~e. -.!t-_,~f&:Jlc'-"~t;.,/~;~p -= 
- -

• 

'A 

Annelin 
..;....;Q~ 

2-LLhnlr-7J,.~.ttSvL,,2._LLJI~t.J;J....,_, 

t::.---?'S~7 j~ 11 ,~ rJ;J. J.x~.~ ;Lv_t7 e-~ V J~ 
y. f t::.---?' S...fJJ,_. f_r. ~ ,, rJ;JJ..Xc. J~:-y. ;(.-=-::> t.VJ' 
nlc. t"~Y. ,?(. J:/j,;;; I(J.Y-?--.1 ;Lv''f- r~t/Jl7-t::.- l'f­

d;~/C/,pl,,'f-t;~ k'v:p/ A7Qf7 J~:-.rr•~-=-== 

.. 

-C.... t;~.?l}:;l; 2_ 
' . - -

_:Process 
• -

~r~t/(hJp-f50oCt"30oc~J;./fJifJ:2....L 

~~'f-c-~if('~...f;;,_:/J''f-e-~~)?-,{/;-du':d....Lt)l: 

tJ .~;; ,L,))IJ..x~ Lv''f- t-Y.{.~t~JJ.x~( SJ.Y-~ 
-C.... t" (pI);;;;;-_;:.., .. 

I • -

j~ r. ( jJ.I~~ t; ~ y; O) V~'~ ~_.~,t?-}'J~ J'JY-c.­
-7-jy.tl,c[;(.V./:; '--V r .s 

Nermalizing :...!:/ 

.nt-V,tLJ{hJkJ50oCt"40oCt::.-~dfl.)f~V-~ 
_ v; L /iJ;}1;; tL t,.r t::.-1~~./'''f- t"lf ~);;...-.~~~~7 ~~>~of't -
JJ,_,.-:)I'(~fr.'f-j~Ji..LL/fld..JL,.,.{.~I'(~J· 
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_: :;:...~J_nJ,J1;tJA..cPJ'~~Jijcf.;(;,l~ -5 

-~ f t.n ~ 1.;--..:,_.Jf_? •• :w ()I,_;} -6 

),,..!)t.--/ .JJYJLft-.:::...~P jy....:,:.tJ ·t ,; 
. " " ; T • I.J'J.::(v -7 

-~~jY.-NILJj.~~ -8 

_:,J,f,JJt,JilJ. 

t-~t/ J"~P?--.~ ;L tJ'' j}:(;...J.tiL}.\r.r. c.... t;y. uJtu~~,,. 
• • • 

• 

-'7-~LY.O~J)L 11 .5t::.-10.5 PH -~ . -- --. . ) / 

-'7-~Jy.v:1,)~;(;...20%LTDSJ)J\~I --3 V 
• ------

-?-~ty.vf~~ ~~r-~j~ -4 v ' 
-'7-~j,.rj'Jj./~ -5 v 

LJ,»e;}"'A#S Na2So3 ;,1 Na2Po4 .~;;1L J• · -6 

• -~IP 
I ' ':' 

-L- ~PJ.nv:i.JUt::.-0 .02PPM .~I_;,J/,1 _7/ 
' -: -

-~tpjy.Nil A~J'~ _a \1"" 
l -: 

...__ __ _ 
_;:;_i,jy.;;;IL.we~J"A.J.~J)fl;/ _g 

' .,. 
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J2 ,, _, 
• 

_{,)(-• .. 
/ - -~ -II . -
~ . , 

._[~ JL - ii1 
• • 

• 

...tj J _j 

J~ ;J V-J-/" j,_,_.:tc::.... v'.:;=- j~ J'\.:J!-:'~~L250°Cc... 150°C 
- . (' . 

_Jrv:ruJ~J/J-~,,.·;~~~ r~.;>r:j'-"''1.1- \.,--~.c... 
I 

..[~ (-~ _jj 

Jt,~.jf~~j£._{; v'.:;=- J~:> J'\;J!-:'JJL450°Cc...350°C 

Lv'~, ,~J~:-"';(...J-& u,,...:,L \.:J'c::....~~ L~:> £.;! ....{~ - . . 
-.c...tfJ.I,;/.j-'~JJ'Y-.rivdv 

' -. 
...td J~ _jjj 

Yi f r/' j,J...:tc::.... J'~ j4-J \.:J!-:'11L6S0°C c._500°C~ 

• 
-~t'K~IP~I;:'~~,) Jn1~77-c::.... JIJ.:J\.:> 

Anodising :..f -/l~}t 

~~f£v;:;.,.:_,._t,.f~;.,.:.,_.~,r/:_ l}l (-~~,!f-~tJ-J~l:' 

J'~,r j -V. 2::[ _{ -/t;/t/JL:_~;- ~? _;Jytr/,1):1/;1J;J?tj 
- • 0 • -. 

-VI;;[ J!JJ"(t:'-v.,\.:J _;r~!JJ'J.: if JfJ..;...[ ;i,f 
• 

j,~.~,r j,.~.tl J~j,~, jJ.tl L f .v. {)!11, ~"' }r,...fi _:Jlr. 

· ~Lv.f..:.-L';'~"i.;;Z..L~ 
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~ 2.. L .L IP X..:;::, IJ, j ~ ~;/-J ( (-~ ~ ~ L.'~ Yil.~ v! -6. J 
. -~ J L L L~v. J(-/;(;--JlJ:,,.IJ, E._ L 2_v.~ /q/J,JIJ 

c./~ J~:> J J! pJ_ Lv'~,,J.;l),~t~J ._A·,.::.. ,-,,,f! 

'{ .! ... ;·U~J) i-fi{ ,;(~& _( :/LJ.1t.c... Jr. .;:,f. j ..::),c... - - . . ... 
t/(~1.1-(Stresses) y..;.-J~ 2_ v?. ;}_ L ~,f!:J'i,~ 

•':JJ.Jt-::- J~.;> v' L L :_~;..x-/..;:.,~~.JJ:-- r{ I;(~J'JLJ.Jt 

L _».:,P>~74'n'~7 J~ ·d't~(J!-(P.L 
• -

-'-Jy.;(.._t. • 

· Tempering :...fj 

f- t'l;> V vri~ ...fj 2... L L i:J) ?./, .J J Y-~ L J ;A 
'" o - I 

• 
-d-::- t'l;> r:'~ (Britlllness)~V,/..~...:,LJ.Y-~ LJ ;,~ 

J.Y-{ ~;-; J>!-~ q. Vrf~ c...723°c~//Jr- z.. . -

-J'! L~r:tx..Jt}J.i~~p._t.j:t_.~iL...l~ - . -· - . - . 
·_.c... t-IP IJ.J!. ;;ry c...YI:)tJ.)Cc.....f). -1 

' . . . 

• 

• 
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.~,J.JL~r.J~j,_c- .~,,j,.~~JJ~~\~ (,}I.ftJL~J~/Ju,;.; 
,.- . 

-fL"'r..~~;LL~~,, . - .. . 

. 

~~cJ~,;;i,.t,jL(~·"'~cJ~ 
. ~ . 

_:1.,:)~1 _:'":-'Jr. 

L .:;.,.~,?rJ..rf.::.-.~ r.? -?.!)Li'~ ~('z!::.-.~iL ~"t (l::''...fi'~ • 

J:i-?.~..vL L~ f-dt~ UJ £ .! ~[.~~ J.! <f. ./ J; ,( .::.1 

• • v.(' ..:.:f..r....[J/E_L L./J,;:J/.:;.,.~'.7 -?.~JL(-V- J;..~'~' . . . . . , 
.:;.,Al-?.~J ((-~ ~ ~ L .f ~~ J~ u! (-~~!Pl..(~ LIJ. 

' - ----sprap srrempl(lltor. 

-C- ~"'1,)./~ 1..~ ' . -
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• 

Ji.'i.»!_Lv'Lv_.!(,fl).; Jit.rJJfi..-LL.!(i;;LJ!r,: - 1 

• 

;;:- I . ('. j -Lv .·/ .~<--. .u /.--
-Lv_).I-.Jidc..J.hf._r,;y;(JV..t.JhJ!,~_Ji -2 

r.(?-.;~.~,rl_ V:. -·fi~~i..;., i~j,~t[}!,i.R!Lv' - 3 

-~.; [,.1~ 1LJ!Iifr/_ . r ·J f"",,, .. ,.,..?. ... 'j~.· I . (-J . ~..~_ . Jll'y __ , J< Q)/ , .1) }' 1;1~ ¥' 

..I;~;r;:, ~!-' J;/. /_l..[f-.Jidc..~/uJ,, ~~~[;/. -~ 

• _ Lv_ )f -.J T •• :.f J!I.,Ju 
.~~'L ,_/) f-rL v_ )J//Jy.r;;:.·L;c~.r,J').~,,_l_ vLtr f;/. -5 

_£"'LIP 
c.: (Wir~ Brush)c..J/. ~\;--nl/_1.[./~f..!.-Y.I~ 'L.,>'J-6 

-LJ.~tl..!,. yj,.c-J;,,;,, 
-LJJ.I'c.. (.~;~(LiJv;,,~.;,,.~:J,, "="~-7 

. -. . 

• 

JJ~;...J ~t.r Jr,frLJJ.I'Jr.~~L L.fJ~J(.~j~jl-8 
L J~ ... Jvi..t! -L v.: .fJ~Ju,;J.~LJ~~~Jr.~i£.~ 

.,. 

• 

;rr.(.~;J~ )!,,!)I_~ r~ i.fJr.;.;-,f.;r?_J;t'-:',: V-.:id ) pi_ 

hi,trvc_ V- tJI.~,tl..j../!(.~u.~L L.fJfJ~Jut.l-
. 

_LJJ,ij,J,,t;r;rj}._LJJ'" 
V: .f.;:~r (_{;_(.j~'J)(.f 5; ~L ub!.L J. .f..::tr~~.¥1.-·.J, , 

_[_ 

J.~,?rvL rJ f .:;// J>. J,, j~L v.:fttr ~ S u Jffi-.~ 
I - • 

• 

' ' 
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7_7 ~ 1-S'0 @ 

J'.JrY.Ai-J~J'c.tJv~,,z:-~i-JifV'~u.~!Wf _:j,,., 
"'-l f..:.> L;,.;_.~ ;L J~' 

. - . , 
.::.-~L J~ !./. J'' i'f--J.n Jt1,_/-~(-c.. -.;.;; t,(-" ~ _:"="'tr. 

L'v.Jf-L(' Y~'v~vLJ..Y-1.1-(-iJJ L.rtJ;),J..Y-(1 

.~0(..!.-,u.j(-Jvn~·L r,Lt:Jf"ct'v.! L.nJ..:-cf~ J~Lr, 

4)!j~~)~L (' ~~ t"Y</{ ..!.-, tJ.J'vnlL t,L~JF ~j~ 
~~.~y#Jf-\;.?-{J~ -V:. £ 11cfV-(-'-JlL(' lf'Lr.J~ 
. ~ 

O~-'''~ -v.T L ~.nJ..:-V:(-< Mineral Vapour)_.q;,J?.~,t(ir 

~ l).~r. /,f L L .fo.)! ~ (fv,,l LYT J£ V- (-.~,,~~L 
L ~'-C.'~) ...PZ.. L L ) viti f ~-'V'-~ r 1:- u L( (-.JT 

1_ Anti priming bex 

2 . Baffle plates 

/..fJJ~-< ttl:)~ 
.,..., !I • 

- . . f 1:1./'--
3_ Cyclone steam separator wtth scrubber \ · 

~ , !>f~Wl v.~Jv ( _:JL..!fvJ.t -1 
.. " " 

b~~~.,_p,<j.'V-(" j(-2-L L.!Jb!.S.~r. V- v,)!,~_ L,..; 
~ " 

z_,-rf.~"-',.,tf V- v''- r.r1(J?.: L ;,, --:-~t:f.. V- J-.E'i.-:-'f-- t-~ · • • • 

,,~;JtfS j~~J'(J.t7!c...v:;,,~/;l(-c...J-dv.r 
• 

J(~t,/.J'i'f-j-'1( ~V-vit.~,.-L''<'IL~~~.:r-J.rt 
J. V:::Jtu:;-v}t.~,.-Lt,f.:. jt/J~j~ ~)''7 r~ .r1 fj~..f.AP 
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_JIJ 
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~.d'~~~IJ.UvL~.~,)'.~,r'f--t"Y<{Jt..f-0'JtJ0..f~-1 

_c;_t/lp 
• • • 

" '-i~'-/.v~mL ~ .r.-uJ,,t:f(;r.n,,J!.~.~,J. JJ!,I. 2.1 -
Ji~ ~ .r.-Jl?(-~.;v~,..f,(7e-~~(J 
~ L t.ft 'f-- t'~ ~) ...:,d f.~ f ~A7..:m c:_ 

• • - , 
- -'fo-J~ .t1~ IJ;~.J.+:.fi ~Jn Jr. c.. J!. ~" 

• 
-=.::.-tiP 

"JJ1..;J,;:Jf1t..;ptf j~}i-4f-t'~.rt(;)l.Pi~Jt,..!)~V:A.J-j( 
' 

· . -f- t'.rr e)'> ( L.rr ~ "''L y .< c...if.'f--OH~,t.~,GL 
• 

(-J-.J ~~)t./l'f--t'~~(J~(.J .tP-tJ.~}tV:~)'-/'' -2 

~v: a,Jf~.~t.?J(-J: t-~VviJ~'..!.i-'..lifcfJI 
• • 

VviJ~~~,;-J,r(tr~(~.~, • .:~'xc...~~v'~J~ 
-f-J~,r~ j~..:...~J.?tf(-~U"~.tuJ..:,.a 

• 

. '-.nr.~ j/,J'f- e- ~.rr"vu<,,( ~~.rrv.f(G"..:.-.~1? ~")" .~;. t 
• 

-~t'~.rr.~~(~],/ Hide out .~,,7-j~(.{~le)., tt;;... 
',l.J .. ') p ... ~ 
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J~Jt'J~J( J!fv:r.~;(-"2-. L·~J'lf-v,}.:\r. L J-IJ~ 
J ( .._; J Jl /.: i -'f-- t 'v: v if/, .f nlf--< (-" t:) l?v f...[:.; v ''f­
YVJ L~~ ,i;.._,l;;; L t:JI }';r. J- ,J.:i~VJ j,.. ~ :4 fJ( 
J,..,;.~,, /,.f ... ,, i:..-<(:-d&VI ;£. Lth/. .f.,,;.x(-t:J,:Y,tf. 

...1-vY..r ,;J"'-'7-/~; ,;i_(· ;;t,.i,( :/v7- ~~lPG.tJJf v'f ("":!l . ': - ' J'v:J~ {'iLt:Jtf' v~~ -VI L~LlJ~J;J!.,,,~ 
.d-J/...flt:J~ ... ,L d~VI j'vfJlJ:c£ -0 ~~/..t--! ,iLv'n'c... 

• • I 

Jl.fe-~1/. .f j; .,,10 j~ /.~ /r; ~ lf-J./. JI(-.,IVJ J~:-

~;P~{f(V~J.lfvL~-'f-t"4>!~J-)I,J;tJtfJ~~f.:. 
_c...r.KY~L-)Jj . . - ... 

f't/vl'f- t"r; JIJ J- ( 1) ~~'-:-'':~~ I; /I( j~ ;JI(- _ 1 

c... j,.. ,j 11 J,, V- j _f AP ~~ rJ .J::: .:::- Lro Jl.• J:. t:)~ 
i ': I '!" 

,., # 1(~ 

-V.: L rr~- -=---! ' '"'' '"--~ ~~ 

-~ t"l?)~J;}J';..?-~ ... ~j~ ~v: ~& -2 

~J-v'i-~j,f(-" ~~..!4~.Y-=\J~J{''L ~~ -3 

-~jl? . .-:?~ J~..:lJ. 
r;JI,{ .,;;,y';,__f .::),JI iJ7 jr:J•,J- fi /. .fi' ~ A 

J- J.),L (' J'c;=- Jl? .-:Jtr .r.~ ~E,,:~,~ L J'l./? J.r: J 
t",r; /{ s-/'J-;-f'' ... ''..:.,...·.!: })I,~ d~:;:.. t'~· J'::_? ( ;,IJ;:(:,ITOS 

_c... 
• 

0 

0~------::::: 

78 

Flue 
gases 

Rnolqr 
• 

_: ~ u.: . .., v-· 
~~ C- ~,..~,,C-(,,;( 7- t-J1(J;.,;1Le;(-LE't...:},~ 
~,Y::.'-)JLJ~,r,~..,.,;IL('c.,./v'c;=-~~.!i.f.a?vL~ · 
~("';/~i.;,IC---?'J'Lr;J(-:,,VI L~:> c;:.- .~/.•{{'ILtJ 

-c;=-t"~LJ:<./-r..J./I,...~fL(.Jj~l,j~ ... ,,c_ .ilP.n. I 
y I ~ • ~J 

_:~h,!J:4'(cJ~ :3 

• 

' 

' • I 
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/Jt,i.~vt..v!~·v-, i'-! k' L! v. ,Ga;fv,_a; z....t.. v~'P . -
-IJ!. ¥ J~17 ,;;,,'j_j 

L)t~/f;.j(,.~ld~'.; /:L.LLfy~J.,.J,.~I;;.§Y.. 
. . 

-?'S~v.tf~V- -:.fjt{ fi;v'L! k>L! V-f~(~Ll(-L 
JJI...fl{ .~;,(~-~ j!L V-f~/.;;.,;17 Ji~ ,~_.te,v.! j(r.c.­

-c;:- jl:> ~;: ~.;;.,~vJ.~IIs88 . 76 

/ lCV . = HCV - 588.76 XW 

'i,./. tc~dlJ-.!.-JIJ'I,~,I~C)~/}fti.~~)I,,'J;i;...f'-Jtr 
J;tY~...tt/-(1..2'(v,..[,bJEtt.f7-~'';c.-;J.~t..~- :~'?. 

~-~ '!4-,e:v~J>Lurf~LJ~'L0~V-<_& /> 
. 

u .-. 1001 ''a-M ~·•• 
~~ L\.-.,., ~ TJr;.IO' 

.• -n>-.. -. .. _;z __ , .. ,... \ -· -. 

• 

s.t:fl.... , W; ... Jruo. IC'-...q 
Tli# .. .._, • • 'Jirar t:~• . 
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..!.-;i;:~ f.ttJ,,(-~...;:. ( J''f- r;.ttt:f't th ,;fu?..)J# 

t,.:;.,.~l7.:u,((-c.-if.-~J!S'-.<S;,,~;.;..;' i7-cf;_y; 
·-7- 'r;! .ttl; ieAnf ! J:. Y-.< .;:.,,~17 --?.JJ~ ..fl-7- t"! .t1 ({.;,It 
:<.I,'-~ 'r;! ~ J:. ~) ,, J:..;;., .;J""(.)" ;,.I~,),.,. (/;.1 '( (J: .:;_ 

11 . ~Pvo . , f" • ~ • 
tr.~./v-' ~{'''-u-'~L~ v.~,tt-!v;f~.~...:tLvi.Y- L 
L J'L~ J ''f- t'! lf,~~I;...;IL(.),Jflt.L t,_?-.;J~ .I (...'i2) 

l'- .. :,r.ft-4-~tJfJ)~~c.-;;:tL;,,~f'f-='..."il)?f.C-~ 

~~ - ~ 
t;} ~,.. 1 ~~ ;JI ~ U-" I( 4);17 ,.;;., j; .~,, J~ J J}. --&J _: Jtr 

~ v.! ;f.J(Jv 

• 

. _:tJ;I.?~jJ~ 

. {J;.(~f..:fjt.; /oyl~n! L~~I.Ir{ J,PJ.([J~~;,~t_~· 

...__;J~/Jc,;ek-v~l-1-(;. L J' iLl:>![,;;;-{ t-}r,.~ t!-21 °c 

/ -v.r i:f u.~'!· 
1118080C + 34500 (H-0/8) + 2220S 
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• 

~L.i .,/./ /.v:!f 'f-~~ \( .{ ~~ l.;; .. (.,)V~ ~}.'tf.VI 
~f.Ji'.:;_~cJtv:ffv7~J~)J1Jt~)I,J-f-ii_;)J'{Jj 

• -_:.:;;;l.?.:;;i} 
• 

/;;!('.lf..:.fjt{ /.;:-,~ .~, ,L'!~~; Ji'yf\) ;,Jl....:;i_~ 
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• 
. _ :~,J:.Jtf: -" 

v.t.:t}J/w,tl)h~i..;J't4--.~;L~v'~~;f;->~.:Jtlf~-
J1-'i=-t'~ lj~~(~,lfc ~ ..-[ .f~).4J'Jt~ t"~~ ~ .::.:.~ 
{ .~.,~>J"iJ.Y-ut.)Jt~t-~(;e!/~ Y-.. ;,Q{tJ~XJ-~ 

Jt,...ffft-~t-~~ '~.12...Lt)i'~tl~ ~·>P- .~,t_L....;v. > . -• 
~t"~k)f-H-»c....t ~ plt~p).LoJt_£Jii,j~;.~~tL0~ 

r..~...:tLv~":"''Jcr-t-~(}f(.:,>~ y,,_fi{''LtP!Lv' 

"'t"Ycvt_;L..o~tt;J '.I')LJLL.f_;L..ou'f-~Jii,jt,~ ~" 
J'~~c....l.i -v.! L~Yii)~V~(lia,icr-J~J....(;lt.i{t./1~ 

-'f-t-~ ~.:; ~j vi~ vr.:'J 
_:X-Ray Test _,.. 

/ .. !J)fti.'f-~'Pt;._fix-Ray Test2...LL/..:,)/ .. ~.J)~ti. 

J.,:;,IP&JkJV- .~(~)J'-~J~Pb"0'o'V..::.f.~)~b"Lf_~ 

~....tJ..Y-J! ~~~-'f-J~l).~t/~.Je...; .;~,x-RayVJ~ 
...[ f v.r J..J ./;:~{ Jt/}";J'~), -(v .~,t ._{/e, lJJ j.~/ 

t-~L{Jcft~.~IJLL~~{(f..::)~Se),k· ~~...I~, 
L Jl:) J (.1 >.k\r. d ~.:> ~ _{ ~, vt j~ J of.~,, J~ v ;, -'f-

-v.! L~~-(?~.11Jt~ _.;_.~i 
_ :~...(,.-IJI _r" 

L ~V.! j~ J J~t ;! ,...{ ~ 1}12... L-1--(; !Je~J~ E'i. 

~ ~.~;L f-7 -'f- t-.r1 J.~,)'.:;;(. t.fe ;t~t2... L Js J _;)-ft 

82 

-
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Oestrictive test 
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" _TIJ'.~~vt...;vLf~"'~~ r-;rJ?. \;J.:..a'YJ~ 
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_:~~ _, 
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;J;c;;..~tf.,..rcr-J!S~J~~s~! ~Y-LJI~ ~.{ ~ 

Tf.rr~J!'-,r...f/h}!Li~"':-\['7-t~~,Lf~.f.:..~, . _ . _: ~J'•.~~~ _o 

• _:~ j-1) _,. /Y.. tf (): •cl lilt. 'A~ , Vii tJ , }I ,.f.iL ,,. L crt;;VL.E'il. 

-~vi 

-~~~\[~2-LLJ(.fv .,:..)'I?J..:.."'~'L;~f.:..~, .::.-J~/Ert.~ 7-- t-r..~ ~.,.¥,1. 2-L....Vr"~t~)tf'-t..r. L~vL.., 
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(.1~-fl-" "J ~4JJ~ -(Xi) 

_)f•t.-.J.J:'i 
• 

, 

- v.! J.tt J-c..--?' J ..:.-~?.' J. j-?;PvJ J. J'_Er 1. ":" J.;: ij 
• 

t~(._;)J,;;:tLvr.J.(...!.-r . _, 
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; ftJec/-J.r.;';~/J,{d-~fJj,JJirt.J;;~L(JJif/- -1 
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r.>. .»! ,~,1 t..f ~I L ,.J. J j }!t;. U,;~ ~ .;;;,, L f "T' ~u -2 
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_: Smooth or bare tubes 

d'=!jJ!fcJ'JIJ.•:J~tV::Y.~d/~¥ Lt;, ) l,)l,V:--:f .:,JI 
• 

'-~'v.f t-c;:- t ~ ll_i..,l.i~ ~~~.nL t;J'- t (.;. tb'JV- ~,., ... ~ E11. .:;;_. . -
J:-J~_£ ~.;~ ) 1,) /''/-JJj.~,I_J-f -:-'~)!,)l,~eJ ~; 

-C-J.'1l:J~J!'~J~)~J.rr 
I -

_:Gas tight with fins tubes. 

' ..:.::'•'V.:;;_o_'V f:.~-~ J~Jf~,Fins{t j,~J,,,fi,J'( J' 

J~4>%Lf~\ff-\,:.~,,7r,..v!J~r~r"';"'''7-j/?!j~ 
' 
' J/nlurf J'-/;,~J''f-J.f ~eptf~,.f Refectory liningn'- '7-

-7Jy.J(~ l,.).;:ii~~.:J'Jf-~\j~(~f~-~J;,c_~~_;) 

Smooth tu~es with inter tubetar space filled witt) 

:building up material • 

-
(Li l...)'l.!'~ Jl;> J f~,)J:,~ ~ ....fli.:J~nL ~,,;;._ ,~..;:. ,,l,}l,~l 

" p • 

~''Lining J!': J _;}Jr·nvf J ~)j,J:, ~J.;;t:J ~t;nL '-''':'~ 



• 
• 111 

• 

_t 

_,.. 

-"' 
-7cC~~~~t,;Jj_r.!_;;~~L./;,;f..:::..~r.,(litJI 

~~ _:cf.!J~-.Ji~ _r 
• 

. J.Y-v!JL~d-~~L~o.~L~'r.'l./-.:.-lPJoY ~,Lf-tf 

• 

~ L,-;l,.J.~,..-...[;~...fA~-0 ;/ J!.Jcf:_;i._pf,/',_;r_r,..,j} 

.. .1,, L,-;.;J! L Jl.~,, [:.. I}IL vrf.._::j, LYl I# L ..:::..IP>JDY ~' 

-~ Lr.-r~~.~t>L~.~J,~~J'LLf£j.) . .. 

• 

• 

-~-V t'I..-- ~~(J_KL,-;df c.JI.~.,;LJ~, _r 
• • 

_ch)l;~~)[fu,fL .:.-!.ooJ _r -
/ 

-~cC~l;-~v?-JJ;..JT-Q~Lh,JIJ~rJ' 
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-7- J!.f.;;.-:':~~ ~j~..--_r/J-;-J}~~L~:-: ;I 
~._,.?. -, , .. ~[;' fi·· . "' '•( •.l. · .. ~ --;- " ! ~QJ.a)\.~'-v - ..r.: t~ v. -:1 ,; J- '-"\...-'.r.:-; ~ 1..::, UJIV · _ ,.-

• ' I 

-rsJ;J,~/~;(/J...~JJJ3...;~v~i~/v' 
;":;"~s~J ..::;,s)~J-'f-t"~~t.:vr.=fJ/~/r.t;; _,.. 
J,;J/J-;-Ji.r.-Jij\:>J>~(Stay)~~~ tLJI ;L~·t~~ . . . .. 

. -~J) . 
( .1 j 1/ n .. f\-1:-\.:' ~ ~a:. ~ , j) ..;...;K , .. , ; Ll1 ' ·; ,iJ- ..;;./~.J}.!If.'":"",t)l, 
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-
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-~Jt/'l/4::.- It ;...?..,p_:Jly ' - v . . 

-r I.:J;~....;T_Q - ' 
• 

~j}Jt._fv _r 

-~·~ ~)LLh,;.~,t~~.r.,Jdt 
• 

_:~jJl.-31~ - ' 

~}JLt,,~ (;,}fit),,~L.::...LP,Jt,L~J~,fc;:.-;''/~v1 

/;r. ~-c-,.rvijl;> l t.t J;.vJ';.r..:;...--?'J~-t'.rrvft:.~~-f ~ -
-<:-t;...Jh,f 
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• 
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~../:1'( ( (Float Type) --:;:· L.~--~~ J:.r-J.: }!,!: L. :j{'.J~Jr., 
:.,j i.tr '7-.1~~ J f-:)?·, ~ "':'""~ _ v? L )~.-( (;-~..,::, \..h~ 01L/ 
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-?~·' ' ~,..1 L ./..:;...: Ju: !J. ..A?~S ..;...~ 1.7 .-?.1)• v7 Z.. f ..:...;.IJJ. !J.J(J~i:­

j~ J- .::..J~~t.!~G)\l'- 'r-- :J.t, ;'~' ;:,-:.: .,;;~ J5Ju J,r S.:-)'1 
J,.,. lV' J-_,.: L y; ,j:':'":.:., ~:.,.,.; L L .tl ~· J ! I L J~ I i. -t;y; v.f(:t.J!Jt. . -. 
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. -C-~/JJf 
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('J ~, _; t.f--7- J.~ J /. tivL .¢(1/~1 ;(Radiator Tube) }-i-!.1 

• 
... , • \ - ~. · ., ( .-:1: 7. 
"- /. -:--.Y- ~ J} \,)J..'I_ '7- J IJ ~{I i ,,, v -· L.r; ~I)! }1, ~ 

-=--"'!._.v j ';.::'7- ~:r. Y{ j~ J)'(:-.r. 'f-Jy.J 7..a?vL ((JI,.;:..r-1.~ 
t:f vd..:.J ( J. L ,J ·, . ,. .? • - L .I • 

- _1/" -.'='-f-t".tr'.r. 0~v-v ·-~t".tr17..arv ""''!')~t;.~,t 
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Chain Graphitization :cf-~ti!./~ 
. ~" 

Lir~•~...(/~.f'J'-Wo.~,I()_{UI.f-e/-J~~'U~..::..li;IJ'! 
cJ}I,r.Y'c.)! ,_f:'r.:)I.1JJ£_ &.~,, J ..:.-.~17 .-?.IHJ~; c;:-_ 800oF 

~v. 
• 

~~~) ~j,v1' LJf~ J,iL ~~//roe~~ ~~lJ~ 
JY-~~.f~J,J.t LJI~ ._( f(iYi Ln.Lc;:-_~)~·,V. 
.~,,F-if-v.! ~~I( LJI~·~r.:J~.nL c[)J )-"iur.;£'r..t. 

j / ~ -

J;c.J!....{~'{ .~,P(~~~f~cr- J~r.....[ /~l:JimL ..k 
• 

-
-c::.. J~ ' . 
. . u: 
- ·~ 

I 
• 
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-~J! 4.-.fLILf-LcJu,J 

~l;,i-'f- Jtif._W,,(J_{tJy.~!'''V?. _w..~,t~l _:'"="' l.T. 

vrjJJ! _w. ... ,J(J..! ..... ~L ~-"'lf~ i~/L( J ... l!- )J!..(I.r. ._W.~,, 

y /{ '":"'~ \:.[ Y;/(;)JI) , }t,}t,,"":"'J.JJ!f;~,~;&;JI( )_{I)_ 

J,y_,;-V-(J...{u?so%~Ji -'f-f,..V-o), ... ;~ irrY-tJ ... 

• 

.. -=..:-~?.,J' ~.J''( J...ftJ 

t , , . -=~-V'J) .-' 
I JI'(J~:! .. J'v'~ v?..:;:- 1:! ,/t,; ~ .tilr-L /~I~}C ..:.-li,t~ 
I -

~,;t,...L ~ JY./~:~-...(0 ~l/'c.:-.~vu i,JJ_r.:-... ,,7-J~ . . -
,j-~.ITJ)~ L,1..:.. ... t..1 .. ;weJ~;~ f; .< ,j1:r_ ;L J..Y--7- J~y, 

, 
L - -JJY-l;.,,J,,L ~-,J.ILJ..Y-{ ..:.-.~t1 .. ;we'V-~ J~ ,.t,; 

I (Je,... JJY-:--:.-:1_;..:1 -VI L~r:t,/LY.o~~.;i;L,j~ 
/..:...~V -i'-'J&JV.:;:_ ,~ .; Jr {. j l;.,jCf- t'! y.t_,l,~yvC J'l,,l_~ j~ Y. 

' 

-'-!L!'·c=.-if ~',J}ft-_L~V..;Jf 

i Stress Rupture :o.r-/ _r 

I t,; c ~ -( J{ ... tF.iLJ.;c i~r~:-,..& ~~Sr_.~-/~.l.Y-~ 
-'f- t~y.t,,) i ~_;;..ol_;....;- i ;;v! L{ r )'e} _; .~,,Ji_ J.! L!,.. 

r-)rJ);Itf..ffJ.~I~ -~ t'~.rr .... f)JYi ..!.~JJI~}C}~,,I . • 
,,, ~ _,;.:. ~~ r-7 ..rr '-~ Vr J ,;;..-: T_;;..oT/J.r-:.~,,_?~ ~Ji 

_£:_ .)1/,-; ( h'/. J..Y-
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-:\),..J!.Jt.k.t ;,...:..;:'~. urr~ J.{t -' 
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• 
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· ·j -·-
-f-t"-""{(~.IJ' ·J:!-; .f.:~! ·)Li,(k),,rJ..fu 

-=~JI()~.J~ 

~-="J'L,r.(Lj~ =' }1),,'7=- JrcV- ~,jj-_,.!Jr/J~..k-),~ 
(j;v.:J..f}!JI, '-:"'~ J,r f~'f-jy;c,,;~J/...WJt~iJ1 

j.1~ t'~Y. Jf/ ~)JJ.~.,flc, J~ &~ Lrc~)''~ Lr. 

j~'-,!J-\f) Jy;J~ IV-L/ ..!.-:!" ,;!( .:;,;JJ]r.fiJI.i...t~)y' 

• 

-~Y. v.1k~ ... ,,; i l,-;( 
_:..:,~?.,J' ~.J''( ).!.-)~ 

~JY-"':""'~t _I 

di~J~t 
. Jdf/Jl,~C 

~~~ 

'-44.! 

_r 

_,. 

_o 

(.::...J..J/;;;/'=:.-lJLj;)"" ... (;: -, 
. ~2:-LJf -" 

• 

• 
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•o-uuw" ... fUtl"""" fi\MiM , ... 
.,. tfUf lk.UftK" 

, 
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j _:tJ,~£.i,f~A?t:;_}!.{(-~t; _r 
I , , • -
j.)(f'~ dV(-~ ~ J~ J J~r Jv ~"....f. tot -~5'~ .. > ··-'' 
l , . 

·).J'-.:r-t-!~,fJU;-/u-1{LT'-tr-LLfJ;;tfvri~J.~ 
• 

l 
• 
I 
I 

-'r-~!~ JJ c..;!((tf/J.)I..!..:!'t~~ J ~J"v'l 
.....-:.: 1 ...... ft 7JP • 

• 

• 
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- - -

-?'iJ!.-'f- J.r< o)k;~J./1(-JJ) J'./1~-'f- t"~ kiJ J.;(~ ~jl 
e,,Lv'--rt-J'~j~_;~L~-;1.5' fo1./L(-e-Ett!f~ 

' 
· -P'!LP."t_..vy,)~G>);),,......,~ 

~~,J-~, ;:I~'~-~~./ J..~V.. J-v,f?-.; ~7 t-~r~=- (e ~ 
j~~L~ IJI,J-o,;: ~_.vy,_,_~~ )~)f~'-/')!e:~ 

J.;t_f;f'(J:. ~ t:;_J;: .JI_c_ t-~.r.-;f11 1~ ),1~ n;-~..v.;,,, 
• -

J'./l~'(..,:;;,~.i.L ;, Ic._ J-1..~ 1- _;.; r:: ~/LfthJl(--~ Jr. '~ " . , . v .. . v ... / .. ~ . . . 

J''f-j!4'%20%~j(;.....::J~J?JJ,_r.7-j~~J~~~-J. ilf{ 
_c._ t- (py.J, )v:F-,i..l li ;,,,~ (}.ft;.j;~J · 
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-'f-J.r~qJ'J~ 
. -7- J.,.jv ~~~LJ~7j~J:{J#.~ 

-'F-cC\:o~l.lrJ(J~~h 
-7-~ : .::.J 7uV i7 ~ ~vLlr.(J ->.J jl yrf....J 

• • - . 
-'f-rJ~41!~r-,"~'J1~,;r 
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_r 

- ~ 

-(t' 

-, 

-
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~t·rv! ~:-V! LJ(r{'J~sv{);}~,~,Jtlni~JI' _:Jiy 
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-=dfruJ r _f v:-; 
Ca(Hco3)2 + Ca(OH)2 = 2CaC03 + 

2
H

2
o 

Mg(Hco3)2 + Ca(OH)2 = 2CaCo3 + Mg(OH)
2 

+ 
2
H 

. 20 
~::.-Lr~e?-115,.-~t"!~f~,_;/Jj.~~~i..l(;tJui,,(....J · 

I . J~.JJ:J. -. 
,-:j);l ~ Lndfru.~<-tjc,J) 

CaSo4 + Na2Co3 = Caco3 + Na
2
so

4 

MgSo4 + Na2C03 = Mgco3 + Na
2
so

4 

Mgco3 + Ca(OH)2 = Mg(OH)2 + Caco
3 

U/''.1''-~ L.,~;(~l-)1,.1~~ ~''? t,./!..:,.I,L,..-C,;J{'' 

2-L Lr,./ '"'="~/ ~...l'tct.J'-'n~ '=-''"" V-~ i-:tf!Jf 
• • 

tjy._&..(.~,r~Gr! ;,.-JrJ..::.-t;,r~~ e-~:-~,Jrj~l,.fi,.~~~ ~ 

.~,/ ~,,p.t ~~ ·~li~e-~~,Jrt~vLJ::,jy.~,r(utf 
-'f-e-.fi,,.~r,.f(i,2-LL/ i 

~=~tt-Ji,.tt.iLv,~?.~;-L(?Jr 
• 

-'-e-.ttJ>tfJ?It./1-ev' ~s~vtJ -' ' . 

-~t"~tflfJLe~..:.cJv!v' _r ' ,. ., 

,,V._p.'7e-.tt~tJ..!.(;}/j;Lr,J).~~o,bJv!(~1 :' 

-'7c:C~V~Jlf4--.~iL ~-{;r!J~Lr,~JA 
·._.r~.~ 'Jt{tf(:;.~~iu,LLI,L.ttc:r-,.fi~'-J& J 

-JJfC~J 
2-¥l.ftv.¥~ p(u 2.. L L f -J~,.p'f j~ V- r v' C.:--> 

Lr,,PY-:--vs-r~:>~fJv;-- , Nazco3~u;,.-.~,,ca(oht .. 
~ ;}(~& Jf-, J_, Y-:- _ ~ ~,) ?-,.;v!iLf ,Y t:- ..!)~,.- · 

-'f-J~J'J~.:-yf-·.2...LLJ(J'fj~.~,,0L~?; 100°C .. 
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(..; ~ -~ t-.1 .,:.!.!)/. f \/..)' 

~eJ~hf./~~v:!~n,l~~ ' 
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' 

-=dlv~~.l; ~ . '/•" 

{U'/L.~l;.L.--.~,t,t-_v.rJr.J~v:.~~~_('f-fiu:~~j~ I 

~~-~ t-y.v-1...£& ~ ~dk-".J)L &.~,'~- \/.! ~filt I 

.~~if-~J.tt(f~(-~~~'f-t"-"'/-'ijJ:!...fli.LL~) 
-~·v:ftJlJJI,~_zJ'_;L~J'--V.J.f..::f'.l/ .~}..;IJI)l}.-J 

! • 77 - ~ 

~'-/n...fi/,t-.~,,.~~- t-~v::f~yrJ.~,/)"' u/L-i~~)JI 
. -V: L~.gL'lJ~y_J._J_:d_LLJ1..;~L~)}.j .. . . . 
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-'f-C'd.f'-:"~fuJJLLI,J_./i~Jj.~t~JJtJ-f?. 
-f-t"~t.fJ,,._f..~~.~~!IL,,L~?J~,~.~jL~;Ji _e> 

-'f-\:1.1(::-~J~.rt.;·'-/JJ~"i -, 

LY< ~ ,.(r,/.. ( vn..f~ ~O::r. f[;)J!'t ·(YV: ( v' -~ 

~if-- 1.).! L~k-r,/..'-_gU~u.~,lcr ~~.ao.% :/v(I)JJLLI, 

-~c:C~~~.t!:/v(..S~ " . . .. .. 
-'f-~~t/..J~~.;,.);f.j~~if-7-t-Y.( / ~~ -"' 

w 
fi.J.t J_,..:.~.~,)'~if' J'Jv"i ~JI,L,rJ~I~ ~~-''~ _:JI,.-

"f~Jfv.t L,l).~,)'u/.' ~!rJf.'V.(Juo.i~( ("=") 

r~J~'v,-3 LcJ'-'''J. t7cJ.-,,J ..u'!d.f'• . 
'"'J~.~vL,.G:/v(~, .. .nf~u.~,)'2...LJu.JL,f~u..~,L -=-'~ " '":~ ,., . 
.:;.,,1.7 ~.1J£.. ./ J:i-' J. 1.\v L ..:.-".7 ~.1w'.,?. ~ ..J0,?. •.11..:.) U,""l"""' c-­

fi( ~.~~l,).~,)':d_LrJI 7-J-"' J(~,t~r.~J..iJ 
f~,.,fi,;,(,fJuf-J1l...~;t:d_LLf..):/j~~(- . 

fr ,....f>fJ~c--,SJuJ.n!.~,, Ju;,, ,Ju(-11( ~fvo..!-!' 
_£y;cJ~Jt.:J' .,. 

tfv.. J~,frJti7 t-y.J...y..:..~'z~.~~Ju~t(-~ <":"'> 

.f-'L,~v''f-t-"'.;..:.~~SJY-.~tlt('~-'f-jJftt,J.,.; 
Jt,~.% ~rJI)i -'f- J,. ~t,J...;{"' _/1;::.-,i~Jv-i~~ 
J~.11 e,,,~~..:.,i L g u ~ .:;.,(.ti.-.i·v' h ... ~J'x.;J.~'~c-!7 - . . 
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~!..£Pt,.:5-l:)t;nL.;.)J't;Ji~~t'~ '{.fj~~~.k\~~ 
~ (XIi •·11J1) ' fJc::,..t'~L~ ~/~~.}~~ =!./~' 1~1i I ~ ~u . . v ...., , ·- f · ., _ _ /-~ . ., r. .~,~t~ 

• 

-<::..t'~l)~ .. ...... ; I 
' • - ·~·1/..J 

• 

_:~~p~~-; 

..f~~ t'J11);,)'~l(t.t1....;~( .:-jy (; ,fEtt. 2...L01i/J1 

t'!~~~j( . .:.,L~~2...,;,~J;;Jt ..t~Psu~I:Lf.tt ·. 
l)'.:;;..u~J~_;/~JJt,2:-t.;)'J,,L ... (f-r.;,,. · ·.J'-~ ! 
;Jitf-JJI~t.;)ivt_;)j,.~;;t=iL~I).~ t'i..;Jf"J}i_~Jn..J~ · -- . 
.,lliL ,Y-IJ;.ntY ~~j.~'( &.~,t,fi iL!.tt,J'IJ~]t : 

I 

-~ t' ~If_; 1.->~ 4-;~.v.-?.~pff.,J. ; 
r.:. • _('I) I ~tut, 

tf_;~,.,ft'c:..j~(/JL(lrvv~- -(ii) 

ttf~~'":"''i-'~~ -(iii) 

• -(iv) 

_;,fJ/-{.,rL t_;~~J.A.,f ~,-1 jJII.:[JI.J~~ -(V} 
. - -

' 
' 

L ;;/~ i ~'A"! L v' -v.r ¥(Passivation) cf-,o .c~~ t~ 
1 

~t'!~Jb7fJhtJ\.:[_.J~I.:)}t~}.)!.~,~cr:- t'!!/. j~_€J~_/t,~Jj li 

,jJ,A"! Lv'c::... t-~ l-0 t-~...f L.tt _;L~LJt,,,:r1t;}.~t,}1~· ', ' . - .... -
'-/D.J~I d ).r../..fo;.JtmL ~11Jrl.-~ t"~l(~l.f.f-tl..::: . .iiJ i 

L ~,,JI.;. ',jJ'tf-JJ1v:f,~ ,_d,cJ;,/;,rv.r Z-!,r_;L,~J~(~ 
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~..JI~.At·t _r 

~..J;'IJ.:{J!,t. _(" 

• ttJ'rfu?. J-.~ _ o 

• ...tJ.f- -" 
•• ~_,~,,~ -~ 

· .Jtl~J,,._.G"uf-t -" 

. _:~..;}tv! -1 

.t,)g,f,_;.,..J:fj~ ~.~iL .. : .. ·\.r'y../.u;~rtfl.:'r 
/.~.::),-k,fJj~;I~{~J.ttJI,I.tt~Jj~.o?'J g;,'f-J~J' 
t-t-''V-Er.r. 2.-L ~v''f- rf-.ttcJ~.:::;,,t.ftfi,J~~J~vl 
t.L ... ~Se_d,-.tff- e-~ lf,~..:)t.~j-:-~lo: J;.,.~j .,j 

J gf- e-~ ~ u -:-~)L .t-!ft:J'r""J.tt r!A-'t- J!Jt.~r~~ 
,.:.; "' ('-"'if ..J).,f.~;; r V- .:;;.~~J ..:)~J~ ,f 7r IJr.J. .:;;;~ 
~ t"! ~ tJ: ~;. J-, g (.J)v' {v_ f ?r.sqv. .:.-;~J.:Jt.~ j 

-~ j"'J/ ..:V / '}~.:;;.1,; f,;,l 
• • 
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,y.,ft~Y-'i.P. L._t;.,,~t.Jr (;,~ J!uJ JJ'f ,J!,y.,1t.Jil 

146 

L..~L,_I)~~~vlt.f.:f~_Vr:,_)'!J!-#.~I,L.r.J~Ic;JI.m . 
-VI . " 

• 

0.02%~ (-I~Q · .•200 ~i~~d.JI.J..;:t 
• • 

' .... 
o.1% ~ (-tt!J. 1ooo ~~~~,_Ju . . 

J,rcJ!L ()J.JJ;f-t'i:' ~.~. ~}I,O.MfJ.?'fi. 2._ L_ .!,,IJti. ,j, 
~~ LY. LJ ( .(,::-:;'C.;-,1/}!_rt. _ VJ Ll:' ~JJlj P.;..J ;L 

}!.~f- ~": iv£1)!J.?'1i....£:£ 20~ 16 _?-~ ~"'''0! L ~;>~t:_?-{ 
J~ ;r~"-JL Lt,c!J ?.:- ),i7- t'lf u/~;~~.r;t_)ht. ?.L;;r.:J'"'')L 

~6d'"'')~n7 t~;>~)fi){AJ,d( j~?.Lc;J''-'J.v.t L-t.ri­
t)•}J.Ap,.t.f~ij-VJ L":~ ~ 1000 PPMi:.-J.A.£_ ~ -
<=-t-~PV..:-)/(Y),,J,{~~~J'~,)''P.HP-~)Ji.I,J'f-J~. 
' . - ----- - , . ,. 
~'-'LO::h,,Jrc:.-(-J~.::;.-~~C"J.,;;;,v-fJ¥,J.(- · 

• • • loo ' r:,l ~.,} .,; ,, - r rr;, .I . _, r . n / lp ~..;.t. 
~ 1. 5 /-{ ~ )''7- ~ If IC. 1:..---_, .---. 1 .r- 7........-; "-v v~ . : . 

Jl_,., :::..~P~ ,./~:-'>-'/ .~;.fi_,.¥,_(;;L~.trc;J)HJ(0/()(1fA: 
.. 1 _ ':"_ · - ":" . . 

Jn~ ("' ;Et.r.P.! L ...!.-,,JIJ.::;... ~QJ.Jt"; .kJu--''c.:.J'mL ...!..-'' 
·-~""~'.Jdfv,,LLI,L/r.fJ/ ' ., 

- . -=~;... 
. :)j t.u.lt. "' "/. 

/J'~•:2 7 t~ ~.I~ ~<.tJ!,J.AIY-t-.CA.~~~...!.-Jdj~-~r 
1/.1)1¥- c:.- LJj"':"' 'ft 7 t-~ ~j~t..$J/PZ-L dil 

. -
~n..;~t..UJ..;..;~}!tJ.ft-%-~~,Jt1(1nhibtor) P'~~ 
r' I~ L ft..(~ ./j ,., L~V.c:.-y.f,cJi,Jltr.ftY-,.Y..Ji,.t 
~ ..1!' I 1. cJ I.J ,, ._;;:v .,v. t::- ., • . 
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. _:JJ.(- -6 

~t;y,~I\S~(-~~LfJJJ(~JVP.L...G/J..;;~L 
~....,..JL JV V'''="'~ ... ~~J,,C:- t.J.J!IJ. ~ ,_,;'i"v''f-r~r . . -,.. . 

( .!/.I rJ)_ r.J. Jv ( ~?' -'f- t-! ~) L! 1.)! ,.u; [_J/},, 
~L!J~r.Jfli..::.-l,~j£_._{»_,'-/'wlo_l-,;JI,~._{JJ:_;,;( 
y;...J~e),._f;.:...;,~t:;...( -?-~"f~; LJ,Ji?v)J!I/~L 
,/ ~ f j/ J,_, t.f. JV( .,:;:,, v' L!Yl _;~~~,, L! 

~.(,.~r. J,, z... L L1r l.fe ), Jf' Jy; o\3t, ~ r.f. Jv t ..::.- G",, 

- .- . -f-J!J,,fJ\_l-, 
_:._S:-;,,(t-: ~1 
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.. . · . . . -thr((kfoJ,,~L.k\r. 
J, ,~,,_L~r;f ...f.APJt)JJ~( JL.i.tiL( • 

. - :JJ~ -" 

-L'rr;~,!:i~ ~3oJ~J;;,~~)!'I.~} · 

. . 
-LIP~eJU.:-.~ 1.7 . -

Ca.CDJ + Na2S04 . • 
-L'rr;f~/-{ -:-)lvtf.~,_?_?-.~(J!JJtJ:-J'J~ 

. . . -" 
_,,.. 

·Y" 
-~ J. 3--?.IPV:. ""''v(v,i..LJ!ti. ~ ,, f--e JvjtJl 

. . . . -
~ 14 Bar~{~f-t-lr0P•2..LY-•t.~•.~r~)..., -' 

-J..h;.~.t•L Y-45:~( ~ -

• 

. . ~~ 

~&,~,t ~~t~.t.~f'(-j,..._i= ,r}f~:-dJJ;;,JJ•,Ji,.l. _: ,,.... 
. -

• _r;..;£ 200PSI 

_,,;Vc.-70 PPM-r~JJJ~.t;1,_;,; _. .,....t-. 'A;;j[2..LlfrtLJ~{ J.,.,l..,fL~ cJ!;<iJ.:oli/~J 
: . · -~e-'!J~.-r•-~.L<f;j,~~J) ,J'001J_; _r !~,...,Jk{!A'-J., . 

. . . 

. u.! L~J.f.~t.J.,iJJ~LJi,.~~~(-Jr.~~'~:!~"t(-j,...~~)~n)i. h~ d.r-H~<t. r£.t•LrAEIJ.)t)~d)j,.~.tL:~tr. 
v!..::)jp~~~~~.-?'JL.MJ..J?t.t.~t.:ft,~~~- ; ~J v ~ , ~ . (-'J.E'tt.{,,~LLt,·LJI~JJ.~~hJJJLLt,L~Jf'v!j~L.f 

. - _ r~~.lo/ f-/eJ~J • . 

2._ L L!'J!1i. eJV~ ~{-414.~(~../!:'c...--?J~' . -~,:j ~-'f-t"lr~./-!.-,,~}ftJ.~LfJ t'fc,~t,A.~,t~t-lrk'.f~,.;.~.tiL . 

• 

• 
' -~ ' 

' 

utJ~L~?-.~;r.,....~.ttLj~,ff-.t"!~.l~.t.f~-=-~~:!:.tf~, : 
-LYTv./ . 

• ,. __ :J.!v~.t.~r(-lr 

~~..~r(-Jr.~.t•LUJ2...L£.~t.tesJttJt/Jt,f-'r.v!?-)v' 
• 

J~r..~r JH~J..~t.~.t•LJ~c.l-~.;.+- J~r ,f(r;~J,_;! ...{I;J 
• • • 

. J;.~~.~.ttLJ~")Jf'f-t'.'r~';~;,...~(J.tiLvliEJ.f.~AiP~( 
• . . 
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. ~ 

:..f/G .t~ v-· -"' ' 
.Tangintial firing . 

. . _:J"Jii~J().;~ _, 

..:Pl)~'''"-fi~~ t-J1.!>;/, ~ -:)~·J!;J;~__;)J'2...~..--LJ) 
e/-Jo..f;:.G ~~~J.)...f;G~ -fvv!-iJ:G~;tf;~-~ 

. ' 

• 

. . 

~---:-:-: . .... ... .. ~ ... 

• 

• • .. # ~ 

• • • • • • • • . ' ... . ... ....... .. .. .. ,.,.. 

( •• 

• 

-
-~ J.nJif.Vt 

' 

. 
• 

• 

' 
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-'f-t'~~J~,.(vC~Ji.V:~jY"J'~ 
' . 

chemical Reaction as under . :-I.J.1J.3-?Pdft~;J.!-' .. 
. . 

I. 3CaSo4 + 2 Na3 Po4 ---+ Ca3(P04}2 + 3Na2 So4 

2. Na2CQ3 + .H20 2N~oH + Co2 . 

~~2-LL,~IJ'~v'-7t.;t sticky~~~rJ~ 
-~J~vtt~';;-Lfi;J't ;;._i;r.~,, 

. I • 

_ :l.f»J'~~ -
. .n(~r-~~~ 70;1# J'J.j;(p.J'Jt,~· -' 

. 

-~t.rru,;"y-;d;;L...f 200PSI k 14 ·barif.{~' -' . -
· -t".rl,_tlu,;~1~_jj_)~j_,rJj;~e,FA~ 70 PPM _t--

. _.:::.......£tf 600 PS1k41 bar»eJV~DJ~jJ'/-{. -~" 
·' . ' ·- · 

. ~~j_,r~,V~ 1o PPMJj;~JA)j~2-:L/-{D'V 
fi¥t2...t-L~J.:=.-~lv-Lvr" ;;_)!,~_!tV.: ~Jvr~-­

-U! L~vZ::JiiV'I(Siuge Conditioner) 
. . . ~ .· . . @ 

A-vt r"'•.lf.S..t ;:i"~oJLr"'D.t.c/-.& / _,J,,.. 
. !~Qu(:.t~.tt,iLc~fi,,./~;~~-

. -· .. "· . r. ~; I! · ;;t.JLr~L;~ ~: .. ':)?. 
· -VJ'(VIv_J~RV~j:~~ . 

- :J./G~Jo;~ -' 
Honzental Firing 

. Vertical up Firing 
• 

Vertical oown Fima . . 

_r 

- . . 

. . . 

I .:1 

'·~ ·. 
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-L~Yi..J.I>l>hft..f...:-;r'J'L~rt-Lt 
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' 

,ff IYi ;Jf JJ- z.._t,/ ~ ":=i' J . ...f' cJ}fj ~ J JI '";"" I ...:,.~(:, _I" 

. , -LfJ,p 
· rf(;OI;,IJ{J~It..f..JJ.L if-j{ ll- -:J~ J~-;i(Li · _o 

-L~/:.:..P~PJ'Jj;,l -~/ •• f(t:ii.::JM}-.(.iJ,pf~ -~J 
• . . 

_:Flame Scanning J>.f-1 
J ~?.Y'J f ~ t- ~/J':?.Y'(..I'f'' Jr.Y'J' t ~,_});: 

. t..f..~;~J'L!JfvfJr~r,,/._;lif-J?.Y').~,tdif(V--=:;;~ 
.J(;J~(~;~I~LL!JfJ"h,I(Ded.ictor)}f;(.);(.~t,u-'t 

-~~.rrJ~t 

· · Pcsv · . · (j) 
~fi~i:((VI-tC10cJ'-~~L.;,J'( cf:'.t/Jt,_K'Ii. _·:Jtr 

"JT~~tl,.';i,_t,jLCJtj,t~J~t/L 
L.ErJ.J~ ~if-(!.:!t,y~ cfd.,Y }t,\.t.EI.Y. -=~.:.-1.1. 
L r'{''J~J-E'I.~.r.:J,,e ;Ji ...f1 JP.~ t-lrd-ft.rrt-f ~ f/;.tl 
~~J- (1~? ?-;j£ /l:JJ';Jt/J.~~ '-A,;~ t-~V~Ltej 

· 0~~.-?'JJjL~;hrfV:(Riser T~bes)x~.~f-r.~.A-f"' 
·./l;JJI5Ac...(;5Ltu,ljL2_L ··' fP .( rt I"J' , Jv/ 1 

· " " 4-...lf'Uv ~"""'1./J~ or-J' 
~ ~,:;;.~;,1)1rf'-')u,~''-~t-tf:.· ~;J~ ~.(_~)j~· . 
Jd.l/)' ,f J'<: L.l "'-! .1/v,Lj\ ~ t-~r II: 1,/! (Ai .fii,.;..'J 

- ~!;..~~ L-VI , , · ,·ur·~( ' . ., v ~""'-'' ' 
\ ' .. .. . 
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• 

• ...,_... ,. _... ........ ........... ..._ 
• 

\ 

J./~.1.1'-'''-v.! L~4-,gjJ.t. v! (JiftJ;;~LJ.jJ't:fJill. ~~ 
. J, . • 

~)~;-~JLL(....t;~J/:V! LYiL~veJ:.I,J'j,_j:.,JjucJI.~,L 
' N ' 

· y.~IJJP.~-?'J11,/s(~.t-v.:.r.:;J!J'~~Ale,vf~;.~. -
-v.!OIP. - . 

• 

• 
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• 

i ..- . 
• . - f 

-· --I 

~r~~~x(t~-{V\f-(tfl,.~~( ?-w.i­
L?-1/ ~.~jr:f-. c r1U;-7r~~"""'~..;<=--t-}tgj-! 

j 1, • .,. ,.-: 

f~-.~i~J(UJ~~.I_rPJ'J!•J.":"'.sUI.J.-7-j.r;(L : . 

L.A-.,~ .,.~,u~JJ~cr"-.w~-'7-t-~~..,v~J'~ 
Ji~/;?.7 J~~ JuC•,._fiJ' JL~VJ..f,(v-.. L~ f..::..v:~ .,. - . 
.:1\Jl L{L_,..,!;~L;;_~.--~xZL.LfJ>~v ~~;-<= J - - . 
-r-JI,~;~ J..v.f:=:-if.~ L{ L~'-;cif-J~.>Jfli-
~ r. I 

v -'f-t-1:-.!rr :h-r~.-<7-.J,sJ'~v ,./~i'-,t,Vc:...?-J/ · 
1 t~~tJ~&-.Jr~Jc.. o .1 ...? • r ~ , .,. .,. ,;r- v~ ;.;.;~.n/I,)(.JJ.;, 

}'-<~7tJ"r,_?rL,r~.~,.L_P-,.~ . ,. _ ·""" r · ~ r 
- 7.v--.J; OLJ1v'--'~ 

J~~-Jnv-~ ~J~{~'~i=-JJ'fcP-1/ ;;,.~ '-"'"'' 
{~L ~""~.c~J~,J~w.~J,r...f_.~~~-

'f ~~ Jd~~.lj{,.~J~r~t ~Ji 
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