
ir 1 I I ~ : I I I : :  14 ~!I;iirll!: C:l:~ii~id!, I[:) i l i r  ii:i, ion of Source Test inp snd 1\11 oni tor inp l\,l!@~~':" 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.









l~~~l~[:~l(:;l'!:~~!~::l !/(:I ILJ lb&riil 'lin~(:j f(:l 1~.1r (:;I::II:I iilc!!:; [:)il [:II.S~ r(:?l[:)(:;~ rt: I::I~I l:k](:? l:):j~rl:ii(::~.~ I1 ~11:~: c!rrii !!!i !:;~I::II-I$; i:f:!!:;i: \kfliC! 

1 I !  l I i i l  i I  1 i ?  i 1 \ / I  I ,  ' I  1 1  1 i i  fl $l!i;ci!l::l C:ll'l 101.1 1' 't~!!:;it 
UC!:i~.~l't$i , '[I'II C! iii!\/ (3 ~EI!;] IC! !;]I rai ;r~ l~::~;~(:;liri~~;~ (:;(I ( t l ' l ~ l~ !  i:kl'rc!t:; ::it I'IL,I~\$; I[:!(:;\ \:;IEI$;:; lt:)(:;itk\ l:::l:ll~fi, l++l(:?:\rv $(:IILJIY:;C? ... 
~l:'l:?'rf(::lrrrli!j~rl(:::lC :$ ;~:Elr l~[ : l i ! l j r [ : l : : ;  i!l,fl(::I 't/'111[:)$;1!> $;(:$ [::I!/ '[,lPi(!; !$;i::li:c! (:]I/ ~:~~c!~'l~ri~;!~t~;\~zll'liiEl, 1, ~I(:;I~I~!~I[:)I'I~, i:kl(3 I[:I~;I~)'[ 

iis ~:l~~;~~:?lr~~~ll:irl~~;~ ilrl (::I::I~~I~:I 1 1  ii3r1(::1:? '\/\/iitfll F:I:?I[:~(:;I~,~L~ i:j;fI~::I 2;iI::li:c! :;i!:zll'l~[:Ii!j,~r[:j$;~. 









';I 'I\::): I!\, m, -1 ::;!!:;! r\r)';)ly) f' 1.) lP)4:))' 
I.. . id . ,.., ,. '11 16.11:. ,,I:- ,)(:I O. l!;O 

Air ~?~r,a!;] I[:! :: . y11~~~;~~y  hi . (.. .. ,1l , C1kIb 
.... 



. .., 
(c) Si3mpli fig Site: I he emissions te!:;t was con d~.,~(:;!:e,:;l after a t:)iijl~h(:]~~[,l!;;e ,:;In rel[;;~~n!;;~~.jllar 

sti:~ck measuring 48" x 48" with an e(:i~.~ivi:~llent dii;i,mei[(:?r of 48". lolb~lr (4) sampliin~ ports 

\illlC!rC? ~[~l~~!~l(::~~?~~:~ ~ ? ~ ~ ~ ' '  ~df::l'\t\fl'l (1.1 ,, :? [:li   ELI'^\(;;.^(> r::; 1.i [:)!:;i:r(:; ,?lrrl) fr,:;~ ~r.1 l[kl le! 1[,:;1 1:) (::}f i:J-l[:? $;i:~i(:; lkc, ~irl~,(:l (ji1I1 







:!I:: 
(:.:I 
<GI[: I..., 
cr:l 

(!]I 
'..I' 
.r!.. 

i:iji 
1:11 







. .. 
~..il:~~l.lii~:~ 2I~!!j~~:lkl1~EI~i: !!;I:I::I~';~II[;~C>: 1 kH:? Iii[:~ll,ii(:jl ,~L!;~I:]I~~I~~]III: i:!;, :;*t(::~rf:!(:;l irl i:l~i:!;, lPlc!;$;t~:?~[:l l:,;~rlll(: ~.lrl(t:iil il: ii:!!i y~(:;~:?~[:l(:>[:l 
il'l tpl ti? lrlr11 i:*:c?r ,. '~Y~'\IE EII'Y~ C:)I.II rli: ~:;rf ,EI$;~:II P~i:~j)t: I[:;[:] 1r11:f:!ri.t ,21r1(:;1 ii:!:; ilc? ryl ~[:~(:?I~~,:I~:~,~I-(:? ,i;~r(:; 1:) ~~~~c!..:!;(:yt ~II:]~I~ f:!i:],[::k) 
~:lirfik:!rer~l: 1:yl:lfi I(:) t:) ,, 









I I,, 

. ., .. , . 
\ 1 :  1.. 1 k f !  ,: 7'he? filt e3rei itII'(s! rc!i:l.l ~rncscl tht3 Ii31I::l il'l itkllc!il' ISI~I;III:!I[:I 1:11~c!tf'i difiklfic;. 11'1 

i:kllE! 1211::1) 'tk11 c! (:;lis;k11 c!$; $l,lrlE! (:IN I:)(:? rlt31~:l iil,Ir~t:! ~[:~li!!~l~:;ti!(:;l ii'lI(::l 21 (:jl c!!:;i1:;:~[::21i:(:1 lr f(:;~r Eli[ l(:?42\$;i: 2!14 
. .. 

~ll~(:)l.~l f'!3i. 1 ~FIC! lrl 't k:l fi! 'fii 1 l:lE!l'!:; Ell'l3 ' b ~ ~ f ~ ? i ~ ~ ; ~ k l l ~ E ! l : ~  (:;(::ll'l~t i l~ll.ll::ll.l!!;~ I!/ ~C\i~c!l';~t $ik l11;:tl.l I?::; l,,ll'li:i~ i:l 

~:;l::l~l!!;~tiii,~Y~i: \/\tlc!i!;;lI~iL i:;, af::h1i(:!l~~1~t:1. /!\,I1 (:;1~11:iiI i:!:\ ~'t!~::~~:~l'~::lt:?~::l ~::IYI 1:k\t? lii~k:)(:~i,rii\!:(:)~r\/ ,f~::brrr\$; 
1:kIiLXl lwilll I:)($ I::I~[:)I.II~I(:~~ ir11 ,l:lP~c! *t~$!:;i: rc!1::1(:11rt ,, 





. .. . ., 1::' 11 II:, q,.~i~Il~t~:~ll'il,!l~~i t:)i!31kll'li[:X? i$; Zl(:;I::ll,lri3~tl:? i[l:;l [::\..I ITI!;]: ,i;L1'11[:1 kl,?l$i 51 rrliil;)t,irrll.Jl[:rl [:;:)l::~~l[:;il~)/ 1::)f ,:i![:]l::l ~[Jl'iij!rri!:i, '1~~11:> 
.... t:li!31klrl (:;I!! 111 lVC!(::i :!;# i (:I lrl l(!!;~[i:l,l~'lf:j 8?L1'~:jl (:;I f:!ViZ(l:i [:I YI )I i :!;, (11 ,, (:l!$i rl'l ([:I ,, lIiC!f[:)r(:? \,\t~c!i!;;lll i r1!;]1 iiI I ~ I  i*tc?,rrl, 1:kl1:!! I::IE\I~!II~I(::I~~ $;~II[:II.~I~:~ 

. ., 
I :  I ::CI::I:!I::~. 1 IPli::; sitel:) s Ihol L.III::I I::l e t~~lai~fin lt:~c:slsr'cr es!\,c!r!,r ~s~er'iI:?:s crif luvai!;;lhii n!;gsi. '1"1[:) I::II:II ,Ilklil.:;, 1: ha 

.. . 
.... t:12~~/~lI'll[::C? $; ~kl~:l~~.l~~::~ Ili!jr\~~E! iiI1 1 \/\fC!i!;)l 111: i31:~l~l.li !:;\lrlfl ,E!1'lsk; i!XIl 'tplf:? "~Z!C?IV~[:)" I::I iki rl. 1 11 'C! I:l~~C!iEIlflfl~ 8E11'l'Ii?:!:d 1: C!\il~?l' l[~::ll'l 

'tlplf:! 1 i[:)kV'E!l' 11 C!f\: Pli3rId !:iil:ji E! i:t:l~\l\l2l,lfX:l 't111 C! Y f i  Ell' (:;if tl!FlIi! t:)i!3IiiI I~I(:;I~!:) i$; itl'l lC!rl :!;, l(:l~\fVl!~t ,l:)r13 !:i!!iC!(::I ~ : ~ ~ ~ : l ' \ ~ ~ f ~ l ~ ~ ~ i ~ E l l ' ~ : ~ l  !:[:I 
.. . 

't'I!'lC! f\.llll ~~C!~I:>'EI~;I:? lf:~(:Il:!;~ i1:i (:I lr-I. 1 111 C! li ~[;$'l:t~fi [:I VI:! ~irli~:? f' !:i(:;i:I,II C! (111 TI 1:111!! 111'1:;1 TI!: (:Ill 1:k1(:? ~:::,?lt:lli 1'11:3'l: !!iIPI(:ll L.I/I:;~ Elli~(;lI'l~ '!fl~rii:kl 
.... 

 PIC! '';!:c!r(::)'' '\/\li.tl'i~ itl i8c! I~I~~I~EII*~~: I:;I~I 1:111:? I::;,EI~:II~~~II:Y~,, llf it is; rl1(:~i: ::,[:I c~I~,i!;]~rl~:?(:;l, i t l ~ ~ c !  ,~~(:iji~.~:;itr~~~$!r~it lq:ri~[:~l::~ 1::tri i:k~c? ri!;;lki*l 
i I : I  l l '  i : ?  I I  I t i ?  3 1  t i  I !  1 : I :  : I , I ~ \ :  : : I I . I  I 1 . 1  I 1 :  1111 I 1 i 1  l'rl~:l\/\/ 

. . 
.... if'E!~:l.1l0l~',l 1:b11:? t:)C?!i;lITl 81rre!$;It ih:ll 'I:lklI:! I 1 * I I.,I~ " ' ~,?.I.II . ' ' ~1I:Ell (~IITI:!!!;:~ ~[:N:;~!:ii!:i~::l VI. 1 'kll:? t:)2!11~11'11 (:;c? ii !:i ~'II::Iv\I' ll,:!:C!l'l::lC!l::~'l. 

.. . 
1 (:I1 \/\/I!;!i!;JiPl iil,rl iatl!?f'rl, ill i:; ilil'$;it l[:)Iiij~[::~i!l::I I:;lfa1 i[ll~fi ~:1~1211'1, ,/F\,rl~::l l:kl(:! !:i~iI:;~il'll~[;~ I::~~:I~I(:)I'$; li:\17:? ![:;II:l!!it!I:;I i:l:l 8i;l\i(:llilCl i!3iI' 

... . ., ~:::\.ll'r~$!niL ~::lil.:;lIl.~ f't:l;anca!. 1 PIC? \/VE?,i!;] k11: i!l!CIj~.iI $il:rf'IC!I'l~'I: 14:l'l 1c:)k:l I::I~\ 'tkltc! lrii!;jprl: kl231f-l1:;\ :;i I C ~ ?  rrll.~l:!:;t: 1:111C! iiIlI ":z!I!? f'[:)",, 
a. . 
I I'll:! t:)\:?8i;~1'r\ ZIIY~~IE!!:;~: ii Si ,t 111 c!ri $;ll~[:)i~fli~l!~ I:L.I~I'II c!t:j; I,J ~:I~L~~~~EI~I::I, '1ITi I[:! li!;]~ FI~:c!I:;~ :!;'~[:;EI~(:! ,:(I: ill1 I[:! ,l'r~::~ri-t (:;(I i:l11:3 I:;:~;;I~:I ii r1(:!1t \ / \ I  i Ill 

... 1 1 1 : 1 1  iI'l:i::l:! 1 ! i l  I :  1 i : ! l  i l l  i l !  H: f:lhc! !:;C:~B~E! !;;l(:l(3$i I:liB~Ei,t: it l'l~:! (:jii'lrricj C!dl ?LI'IEIiBl, itl'lle ii'tlErr1 
itl'l~~~!~? ~:!:I[I:;:Ic!(:!I::~:; '1 [:)(:I1 $1 \~\/'~~!i!;;lkliI (;iill::~[:)~t~I: '1 ,/:;!: I:;IL,II"N::I:!$;:) 21,1~:i iit iisi YIC?(:>I~!:~$;CII"\~ \:[:I ~~~~t't!l.:;it '~IIIc! '~:~~:III~I~'II::~IC! 

... ( I 3 1 1  i 1 i !  I '  I I I !  1 '  I I 1 ' \ / \ / ] I  I 1 1  I 1.1 i$i II::IC:~E~,'IIE>~CI 01'1 i[l'llt3! 

ll~!ft kl~~~riil[:l $;iil[:ie 1~:1f t:iFlc? I:::i?~t:~iir~~!?t' ir1(!?211r t:lF~c? ilr(:11r11:, ,EII.II[:I i!!;' .t111~~! I~;~III[:I~;I (:;l~::)!i;~i?:;:t ~[I:II .tlP~c! !:;i~[:lc? l[:)f 'I:~PIc! ~::;~?~l:~i~r~~i!it,, 
'~Y~II:? t:)i!j1li3I"i(:;(i! l~f~filll r.11:;rI lbv~!i~;;ll'i ~I:IC!I.~I$; !$l~~Ii!i:Xllfir 1:k1ii1~1 :?l::t[:l !;;I ri:IrI'I!!; ii VI I'l'l i?L$i$i EII'III[:I i:r!,ri~r~!;~~ ,t:(::~ (:ill[:) i:kiii !!; rrli!;] hi: 
kl1i:l1'I'Yl ,tI1~c! ~:IEI~I,~I~'~(:;;IC!. l:!;c!rl'i~c!rr~l::~c!I' , i[llii$i il.:; i!I\ [:ic?Ii(:::i211:~! l:;~rc?(::ii!:iil:l~r~ i~rls;I:r~.~~riri~~c!ry[, 





' ~ 

11 RUN1 ( R U N 2  ( RUN3 ................................................................................................................................................................................................................................................................. F.. .............................................................................................................................................................................................................................................................. I 
..-. ,, (::;I ,:!:;I .::,Z! (;;;, , <!;:;I (!::;I,<;, t!j!. 

,, !\ /I  (ti! t: hod [Ji f il1:ci; Y wrc:; li (:1P11: L,, ( .. p:! ,:::I .:::, 4- I , I  

................................................................................................................................................................................................................................................................. 

, 8 . ) , ' . . ) , , .  *I----' . ....... ",.., ,V) ,.-9, ..;7 , ;.,,, ,.., c...., a:: r::;, a:::' 4::;:' ; II :  ... El'.  F:~*orrt~~lP~iztl~f ;~~C:(~!~CIIII'IE? \r\rig::; h ; , L..+ c..,,~.,.' (4'' 

1 -  

6: ,.. , P , d P .  .... 
4-8 p) ?*-) ,,c< ,, dl;;) ,::;I !t 

11 
,t (!,,I t:.,c, 6 )  L..> ...... (:;is F'f'Cl lTlI:.,Ili?~If '\/\/i;l:[(> f' \I\/~~L$;)] ' ,r '!.#I './' 1." ) 

i 1 ................................................................................................................................ 1 ;  .............................................................................................................................. 

.I., l!;!j::~j![;;!~J!~!!;g:.!~!~~j[!~$:.:~..!:g;]~;!!;;~[:!~;{;~..!;;!!:)j;!,:: 

., ... ... 
I '(:.,I 1, ,t\,l..:: 

_.__ .................................................................................................. ..................................................................................................................................................... .................................................................................................................................. .................................................................................................................................. : 

... 
I:::. V\/',EI~:(~;I' ~~illt~r~s~l:~c! ~i~i~c!i!;;~li~l I[:;;I:I 

I:::. l!!;:~~:;:;l~:.~ll,s~lf $I(:;,I::![:I[:)~IIC! lt!il:~::;bll (9) 

I. 

I .  li!leclc;-.hs~lf wa(t:~e!r' ev:l:;b11 (:l~c~:J 
............................................................................. : :  : :  

........ 
1 (.) I )),I..,: (~;I:J 

I 
, , 

, I , '  f' 

1:;) ,, I ~vII:;~ iri!;;l[:; ~r ~~::$11l~:;l'11 hi Il:(i!~* (:. 2 ~!I.I 1ilr11') \/\II:? kc] iP11: (:!;],:) 

f~:1\l:)~:~l'~l'i~~~\,F~:~l~F3,1\/l$~~\ l:!E$$I.Jl.~~!~; $l.Jl\/l 

................................................................................................................................................................................................................................................................. 

I 
i 

,dlb;l P) ,, --*;p 1' 
,.,, + . t,e 1 ,,::;J (.(;:I 

...... 
0 ,, (;;)[l)df ,(::: :... 

................................................................................................................................................................................................................................................................. 

"" '1 ,:I' (jl;, - L, I.. 
...I 

, L!:>(:::;~,,.:~l(:;;;~ 

..., "...) ,..' ..... (;;;I, (1;) (::;., ,;,' (f ...... .) 

,.) ,,1') 4) "" 

' ,f'..l 14 I.,** (I;, ,'::::: .... 
I..-#+ + 

i 

I 

I )  I : : ; !  : .... , I.. , 

,.. 4' *-. 
I...I I,~?'I e ~!;:;!~;,,! ,$P ,!.,A 

,r,;;,,!;;;l 1::: 'c:; (!:I , - . . 

(I,;) 
1.. ,+'I / 

(,,, ,, (,,I j v ; l  - , 
..................................................................................... 

( . , , I  0 o,,a, ,, 9 
............................................................................................................................................................................................................................... 

I)#) (J;/~J,.?; Cj; (,'( , ',+ .... 
................................................................................................................................ 

,I-\ ,. .;? a?.} 

,.I ,, (:,I .,., ;) ... I (:;I .. 

d 

,,I I+ I[::) 
(!:;;I , l,, t.,, (!:;;I 

........................................... 

.-9, "[:.#. ,' , .. ,I" 

f) bl , g;f (,) lvr;l ..., 



,#';I \, / +,'t 11 ,*m*---;,c:] ,I+ I 
.... lC::o1rr.1[:1~c3u.i~r I++li!~.rr'~ ti! I ..... ,/ c;.. I!. .. c::r , ,, \,I .............................................................................................................. 

$;iiI,~r11:11 It! l..(:)~:::,?~i:i(:;~ r~ ,,L:./,,$! F:te il ati\,ra I11. l  rr~i~::Iii:y in I..aL:, t:;;;!-4i$i1 I:,~' ................................................ .! ..... !! ................................................ ,I(:) ................................................ 
I:! ~l::lrl It; '\/l::lll.~ 1r:r.l C! 1. .a. 

. I n'll .... ............................................... l:;lfi!r~$iil:!{ I::I~ /!\,I[:;~:!~:(:III~'I(:; (1,:) ,$,) ..................................... , ; ipE],  -5; ,::" rrll::\/r~lIl _ _ _  ........__.. 
, , .... l : 1 ? 1 : ! 1 r  1 l:lllIll: , I:) I 5:) ,I) ((!. .................... in::: :...: C~I~!::I$;!$ Tblbrl:. ,;in (61 . ,;$; I!:> .:;) /' ............. ... .... .................................................................................... .!ill 

I[:) Itr " '" . . '2 , :!/ 1 1 1  I le \/\,I[. bllanli jo 1 c 2 : c, I!). E. (:;ir~::l!:;::; I~PI~I:. ," ::I (:I f--l p ........ ))!! ......................... 1 - 1 , ;  t , I' I' ....................................................................................... cJ 
P\.'dc. (:jil'~::~!i;!i; 'rflurl:. 1'' "7' pI "JI ( 

I!;? [,61 s ,::> 1.) d ,I I :] ....................................................................................... 
Ti:! rle! wt ,, 1 1' i!; ,,j :;) 

: I ,  ,. I .  (:I' . ....................................................................................... .!:I 

.. mm. [ Rl.in # ) 1 R,.ln # ................................................................................................ .................................................................................................. 
"";E ..-;a' ... li,~[:~!l:lt;~ri~~f: rir~!;~:! \11:)l !LII:~I c? I(\J~~~,) n'll qm..,;~ ::;:;I, I:!:;) v,..,,~ ',;,I ,". ,I..b Q...I ................................................................................................. ... 8 

I ,, ,,, . ..., ,:? '*;!- \::\i)rtoflirnn cn vn. I b fi 9 fil, 1:ll~l A i t  I !;I , (t) I / ,t:;, 1 ..,,> ,' ,!y (.;4:0$f" ...I . .............................. 1 id;, ,..,I ,, ,! ,! 2, at::... .... ...................................... ........ ! :.. ........................................ ,L 
I ... 

' *.-* I ,::I DMs,lmll'im,:! c i  i~n. ....... II>(I , ...................... 1 "-:R"P :I~: I ; : :  I !;I j (:? j, ,/) lit, (., :;:, ;;;k;/!gf;;;,$!; 
, ................ ................................................................................ 

I ""I + I;, '.) ,... ,I\i\/\verage rj1.0~:;~ MI:,, !;I 
J L 1 , 1 6 1 L. S C> !::;I (:;:;+:i!, 1 4 3 1  I (.IN ............... .... ....................................................................... :..! : ..... d B !  ';!! 'i'are WI:., !;I 1 1, I ,,, I,!) ,,,,, /\:I ::; , It?1 ,,PI +.:I ,tO- I,:;) lip 

1 ........ J...!... : .............................................................................. 
I . .  l : l : ! l l :~ \ l !  t : I r 1 l k  t .  \ !;I 

I "') 

, (:I (:;I (!!>I I::,,, 
b'11!41 *.;>I 

................................................................................................. * IF1 (.# ,,, t,,,. 

(I... \rVu?i{;(ht o(: ~:,artia~latct! in isceto~~~t? rir\::;'t? I:ITI,,) !21 , (1 ![:;I (:;I I$ ll (;;I I{:)' (9 'i!:,, ........................................................................................................................... ! ................................................................................................. 

Pill:u? r ~++II,III~I~:)~:!I:; jy 
... 

1 i I I : .  : I 11 1 0  ; ;  1 ,  ............................. 
i I :  I : ,  1 ! 1' ,:;!,:,,::;:; ,,,,I. (21 ............................. 

A:ircz!r:~~!;le (3 r\:>l:i;!; vvt. (21 

I -  I 131 ........................................................................................................................................ 

....;l""'l.' " "" 1t:: 

,,.J (,$I :;;I I! ,,,I 

.... ....I ..", . ,:;l8k, ,.;>I l t  ...J 
r*. ' '.:iB 
,..::>!k:1 ,,..) i!;I 

h................ 1 , t:::: /;., ,,.,, jfj.,,) .:!I t!~ ........................................................... 
,t:y,y 4.. ",, t' 

.... .. !i ;:::!i? .!!:.li;;! 

...................................................................................................................................................... 
, *  4"' 

/, ,>, ,!;; ..::& $!. (181 ......................................................................................................... 
am. 

,, C; ,;;;?,:!. .;$;, ..................................................................................................................................................... 
,,.mmm~m-nm, !,? ,., .... ,, '.'.) ,'L"'~J . ,..,I .................................................................................................................................... ,.. '. '....) 

I >a ,/# ,# ; / I  ,::?,.. 
1 

, " f , ::::, ':.,I I,::, .......................................................................................................... 

..,,,..( .rnb (1' <y *(:*[ "';I' ... . ,' 11:) j 1 
i ..... ::?: .................................. 

',,!: q.i, a.l , ..I) 

, 

{:;; a,! t:y 
1 ... I ...J 

#.., ';I1 , ,,.) 1 (.,::I .......................................................................................... 
11 5;' "i,' ) :;;'..,,,, 













..... 
(,,,,' (:I '..) '-:;I . ..... D,;~jte/Time wl, blank 1 2 12 '2.. ( 7  (::# ci (:;~rlt>~::;:ii V \ I ~ : ,  1 : 1 #I:.. r .................................... ........................................................................... (!I1 





"I ,!, ,, !:; 4i3~~3[~];:~ I. :~.:[I.(;JI 11 (::I :;: :?; :I. ~e: (:I, :i. ,;~LII:I(:! 1:. ~::!:t: ,, ,fi, I[], , ][:I , 5 1:) 1:) ,, 2 !ii (:I I l l  . .;! 5 O 0 
]:I. :1! 

.... , $1 I I .  : I  I :  : 2; I I : I :  : ; - ; I :  : l  , I t i ,  , f'j: ,, (11 (:I ~[II  ::I 4 (:I , (:I I[] I:] 3 ,tl, I:) ,, (:I (11 ([]I ::I I!! []I 
]:I 

4 :I: :?; (:I I{;, :i. SI I:: t: :i. I(:! CI :I: ,j., 21 I:; :i. (::I ]:I . . I. ,( I" "I .I .:) . .:I I. (:I 2: q8  :i! :I. 1:) 41 . ,(I 
!?I ,, !!; ,:i,lll~];l' I. lf?! !;XI is I U ~  I[:) :\, 1.1 lll,f:! ,-- :[I1 let 4:: I:' I::' (:I I:I(:~ ,, 11:: :f , ''J' !ii 7 ,, El I!; 2: ( i ~  (1 , ;[I8 fi (5 (5; ,, 3 :I, ' fj  

... :[I!. 
C) ~fjl ,. .I!,ve! I:"~LI;;[~E? :mielit: ct!:~:' it: ct!:m]~:~~e:j[: a~.t:.i.i I:: ti: ,, I;! I I .  .I ..) I: I- .:I - 1, 51 1 4  3 !ii 11. ;B 

:Ill. . .. 
':I .!!L'~TCJ . l:>l:[y :I. j:: 13.4:; E! ];;I:[: C! !:; ;:sf 1.1 I:: ti! (:!,I:' I(:I];:I ji.:[]~ ,, I [  , ,(:]I (11. Id :;! , 3 4 .  1;; #, l f j  ';I ::I . :I, 1:) 

--. ,J, 
i!! . ':['~:~li:: 21  :I. ];I:L r t : ,  :i. t::~]. I. 1:. 'E! 4:; (1) :\, IL 4:: l:: ,t:. (:: (:I, ,f I:[I(;~ , .W: 11 1:) . 0 01 '7 a, !:I 1:) I! :i! , !jl 11) 

I:L 

. ')I ") 
1.8 < i d  a :I?l:?l: (1: lE!:[l,il: 1:::1::1.. l:qr ,!df 4::) :L,l.l [ l l , ~ !  

.1! 
'F 3 . ,I., .. 0 .PI:! 1:: c:! ~e?lrl,i:; 1::) s. :t:ry Iur'l:) :I, 111, IIJI~:! 

,!! 
. :;! 4 , 42 I:' I(:! (!: ]:I, 1:: t:::t:11 :k:v\/+ Iur :1, l.l,[ll, [:! 

,. .. 
,r! !:) , lEJ1cr! ~:c!ct!li:r t. I!i'.., 1t:)yr trio IL.i . i :~~ie! 

r!. 



.... , ,, . 
'iill131 I( .~:I:I. 

- [:1:1:~ G l t 3 ~  s ' ~ J ' o  1 l.l:[ll E! t h r o i l  g 11. met el!: ,:j:t: !:;.[:.an d a : l ; d  con d :~..t: 1 o:[l, !:; , clhl , :ft , 
, . .... 

'i"llll 
.--. ~ . k l ? j r  1[:;1ti !ij '\;?I:;I I. \:I:[[] 4 ~ :  11]!(:! , i3~  ::; \;I IF (c?(:i, :t:ylr :[ll, C! .I:, 4:: 1:: ,, (:: , :f 1:; , 

1;'' ..- 
ci; ,I:: cli 

- Standard a I : : ~ s o l l . ~ t e  p~:essure,~(,;?:!;~,!;~,;~: in. H ~ . ) ,  

r 71 -.. .I. 
:[I1 

--a ,!\.1::1 f3  I[:) :L, 1.1 1:; C! .I: ,:!:[[I][;, If>:[: c, ,i:.,;1, I[: C! ?I, 1:. ]:[I(:: 1:; C! :[: (:):[;: #, 

'I,' ::: '\;r 
]:[I (: ti; i:.(:il 'I , 1l:L 

1 [ : ~ : ~  ::: i C! 1:: ! I i !  $ 1  $ 3  I I :  I I 1 I : I 2;; : 1: , .  ,, 1: . 1 : I : .  5 ;  1: , j., ,, 11: ,. ,, 
,!! 

... lil --- l:l~l:::J' ';]:a 2; n!le! I:. le:t:. c ~ei IL .I. . , .t:,:~:'cs. t; ii.,::~ I:]. f ,s. (1: t; :c. ,, 

......... .......... 

......... .......... 

..--- (-1 I-I ........ :~?l:;,El ]F .,. :.: 
I .:! , 6; 

......................................... 

( s; .t:. d. ) 
.......... ......... 

......... ......... 

I' 1 .[ 
(: 5:; I:.(:$ ;I 

....................... 
']I1 

113. 
L ......... ......... 

......... I""""' 1 

1::) . 
14, -.. : ] . ' i ' , ,  ,(j./J ................... ... -\!' 'I,' :i. :[I. , I-[ ((;I ]'[I 

......... ......... 
. . 

.,l(:l .. 1:' .{.. .:-.. ( p ~ l l ~ l :  :!..: --.... I 

.I. :!' , 6; 
......................................... 

I -1 I. 
Ill. 

I 



,I ... .... IC: --. (1: ~ C I  i[l.C C! [l't:. :~:cI 1:. ii, (:>I ]:I (:;I :f :[:h:j.:[: i:; ii. I::! i;l :I. ,tjL*t;, I:: ]r[l,:j:[; j:; c!:l: ;i. !:; 1:; ,t;; :k. !;,pi ;:s, , l[~l:,y:\T 
b a s i s ,  correct:.e(:l, to standa:[:d co~:ldi.t:,i(:)[;~s,,g]r+/(:~,scf, 

.... I. 1 - .[. t a :I. mo u I[]. t of par t  :i. ci.1 1 a,[:, e matt e c :I, 1 e (1: ed ,, , 

... 
'iiltlll I( $51 .t:.(:l, 

- :[:I:[:!$ ,a!:; v o l  ume th:r:o ugh mete r at s.t:,i:~ nda:[;-J co]:ld i*t:,i o:[:~s , 
I[:!l.l rn :fI.t:, a ... 







'\if ::: "ill:) :I. lll.llllli! :I ' it1 ~:l,i[: C! IF l~?'Cl:[:)~::~:[: (:!I::, I. :I. 'c! I::! I[; c!t:iI .j. ]:I :;I ,j., :i. ,[:: ( ~ 3 ,  (11 ,c I[, ( ,t:,,ii, ];I ,[:j,;jl:[:(:j, l!i'!3 . # . D m  

:,I t..(.l I:: (:) r:~:i:i. I:; ~.I:;I I:], !:; :[[I, :I, ,, 

I .  : - -  i f  . ::: I? :~.,[IL,:I. :I. lihrlt!::i. (;j'h~.t: I:) L. !:; :i. :I. , j i , ~  iil (;re? :I. 1. I:! i:; :;; :j. ]:I :j..l:..j. iil :I. \l~fl:! :i.l!;,]tl,t: ,;;I ,, .I. .I.. 

.... .... ];)I p:[]' 1:- : ..... I?,,{ LO., i l..~? (:I' l[i l,iriil I:. ff?!:[: , '[:I ,, {:I (:I 12: :;! (:I :I, I. /']:[I I. , 

1;' ., , . ::: Absolute pressure a t  standard cond i t i ons , ,  2 9 .  9 2  j.nc:t],e!;; :[j[g. !:I t..I:jl 

'\if 
l,irt:: I[ $3; t:, (11, ::: ( I . I I ' I ' ( 1 .  : I , :I  ;I ::: IB' ,. O c1.r. , f[.t:. 

'\i' ::: (: (:I , []I s t [ '  ';I 11. 5, ,( I , ! ::: 
llir!:; (; 1:; I:; ![:I [:I a 3 l::!l.l , fl:. 

'i/' ::: ( ( 1  ,, 1 ' '  I ' I I( :I.!!) 41 , (11 ;I ::: 
\flu:: (; :i; I:; ([:I 1) !:I , :I. ,::'1;1 . : f ; t  

. . . .  'il' ..- ( ( 1  , I 4 '7 I ]I ( , 1 ;  ::: 
,lNr!:i (;;I (; Ei ,!:;I::[ 11 (:I , 4; t::' ,, :f i[:, 

1R.u ]:I :il : 
11 :::: ( ' I  , I 4 7 I !  ' 1  { 1. ; 4 :  , I , :::: 

ur I[:! (1 !:; I:.(::[ ;I El ,, :;! (1: L:L ,, :I I:; 
'I$ :::: I[ ~[II 4, (:I 4; :r I[ $; ') (: I:, 

!i\r ;!:' (;J ( ;:;.t:,(:j, )I 

., . ]L )I :::: (:I <, :;! (::,LlL ,, :f 1:; 



1Mlo:i. !st a:~:.ci! Ccr ,a.l:.c? I:I I:. o :f !!;.I:, $ 1 , ~ :  k; (;.i?l !j;,e! 

'ii' 4- 'I! 
\Id'(:: ., . - ydb'!Fi (;J ., . . 

.............................. .................................. ... ........................... Iil zi!.!:11!: !?!l:~;! : vbr :$; -\if -1. ' ir -4. ' i f  ,:<: IL 1:) C) 
'if,::' \fir Ei 

!3 1:. I::[ .- s i:; [:I 11:1 ::: 1:.1:j! 





([:I:[? :::: 'l,rlc! li. o c: ii.t:.y h I:? it1 (:Il i ;  t;. a c :b: !;J a a. , ii.:t~. . :ti[ , 01 . .1! 

11' ::: I f I ;  1. I I .  E i t .  1; I $2; I :! : j  i  I I ,, I i t  , 11 : :  I -1- :I? 
lii 3 43 

;:;; 4 ; , (:I1 ... -1:. --- 1 I t:: I ;  t: e:i:rq? (::,I: t i .  t: u:~:.c: , r, :f <, 
IEi 



I::! ,c,, ::: ]:;I I C : ~  7 , ~  (:I :L. ~.I . I~I .  E!.I:. :t: :i. 8~:: E; 1:- ,:I I:: I{;, (::[,:I, !;; t I'L I:), (fir :IYI:I. 4:; E! I::! (:IS I:: IY (:: 1:; E!,A 1:; I[:) 
<.2l t:!. 

::; t; z ~ : t ~ ~ t : j . c ~  IY,:!~ t:: {::I I ~ I ,  (:I :i. ,I:. ,i. (:I 11 ;:i , I; t:j,t:; (1: f / ]LI,IC: 1 ,, 
:;!: , lr ::: I t  ( :  2 i i t i :  1 ;  1 1 1 1  1 , 1 I I :  ! I : ] ,  , : 1:; , ,I . 

I ( 5  I 1 ::: C4:11 ]:I ,~~r~c::t: i:; !i. (::I ]:I j :I, t:: ,I:, (::I:[: ,, (1 ti; c:! (t:! ,, ,I' I-1 IY <, ;I , 

......... .......... 
I? 
............... ti; 

I! 
5; l:.(:l, 

..--...-. ........- 

1 'I CI I. .::: ! 1 : 1 1 1  I :  i 1 . l :  5:; : 1 I i f  1:; ti:l'np'c:! 1:.1s,t:. 1:1 1:. ti! 1, '( $1 2 $1 - I? ;I ,, 
1:; !:;1cil 

.......... .......... 
I 7 1  .I. 
............... ti; .t:.cl. 
rl:' . 

i:; ,I:. lr. 
......... ......... 

I.. ....... ......... J I ......... ......... J 

i I!, 
!ii 

::: (5; I(] (1) 
......... ......... 

lL -.. I:!, \hr (:: 
......... ......... 



C: ::: t:: ~t:):[y, t:: 4:: I I . ~ : , : ~ C I  I:, ii. (:;I I:] I[:) :f :I;) ,;:L:I:~[; :i. 8t:!i.~, :I. a . t ; ,  (!: :[~i,;x~t:.i[; c: I: .i. ]:I i!3i *I:, CI t:: I(: t;]:z~ is; ,, IC:I:I:;~ :t:),zj~ !:; :i. ::i ,' 
rE;; , ,, . 

t:: 't:):l::l?($! t::,t:. (::t:i, ,t:.(:;l ~:;~t:.l!~,l:l,t:l~El:f:t:i, 't::(::ll:l '[:I :1:t:, .I. (11 1:1 c;' ,, 1<;1:1: (:I f:; I[:! :f 4, 

Q , ,:j, 2:: 
]:]I r y vo :I. ume t r i c s t  a (1: k gas f low I: a t e  c or IF e c t e d t o  . <, 
!!i 1:; <?l:[l~t:!,Cl ]:(::I t:: (1) [?H:i.l. 1:. :1. (:;I 13 !:; ci,!;; 't:! :f ,/' k l , l ~  a, 



(1: ::: (:I:(:) 1 : ~  ([:! (::]:I I:,:[: CI, I:; ii. (:;I I:], 11:) f 1;) (!3~:[:t; :i. lt:!~~], :I. CI 1:. ,:> :[11,~C~.t:.t: C! I? .j. ]:I it:, 't; tl t:! :k. C ~ I C L  :!j ~ : ~ \ : l : ~ j ~  l't:Ii!l, !:i :i. S 
13; 

1:; (11 ]:::I: (1: 1:. IW:~, I:.~::I $3; I : . ~ E ~ I ~ I ,  [:I 8i3~:~:t:i, ~t:! (:;I 1;1,t:1 ii. ,I:. .j. (1) [I i:: ICI:I: ,/ (:I i:i I[:! :f . 



......... 
I......... I 

I. I .... Cll 
.[ .--. J!~kl!:; c:) :L, 1.1 1:: C! br3E! :[:if1 (;I 't! !:; 1:. (ELI::: I!;, 1!;11!3, !:; '1:. 1:: Ill;[;)'C! :tr 21 ~r.'ll. :tr(E! ,, , 
1 

. . , . 2; (1) 
[ I  , I I 2 ;  j i !I : :  1 :  I :  I e! : I  ; i .  I :  I :  f 3 I:; I :  I :  , ; - j , ' I  I .  - R . 

. ,, , . . . . , ,  
,, :::: ':[!I:. I. ,T;~I:;I I .  1::) :f .I. :L.(:]:I:I :~.(:;l (1: 't:) :L, I. t:: t:~t:. I:? t:!, :i, I[], :i.1:[11;11 :i. I:L(;;~I:? I:: ::; ?I,I:~I::~ !:; :I. 1. ,IL, 4:; (;;I(!! :I. III.:~. #, 

,:1. (:;: 

1r I 0 . .I. :::: ,i!it:) ::is (:I# :I:LI:~: (:! 1 ;3 ,~~ r~ !  I? I!!,(~~C! (:!,:t: y I;;~?I, i:; II[I(!! 1:: se!:~: 1:. ~E!II:LI;II t:! :IFI!I.~: \;I I: 1:: I:{. , 
][[I 

I!. ::: 13 ZL:I:I:I~[~I e!.t:, I[: :i. I[:! 1;) I F I ~  i:j !:; L:L:I:I:?   EL,^:. !:; 8 ~ ~ ~ : [ ~ ] ; : ~  :I. :i.:[i.(;]; !:i i.?: (:! ,r (: :i. I:L <, FIl;;l 11 . 
t:)<!3l:t: 

. ,, . . ,, . , . d, I [  ::: ir\,ldr ];:I:[: ti! ;t;# !:j \:l ,I: I:: 1 ~ 1  :l. :i: :[: ti! I: I:: 11 1:. :L. I!!, I. ,!I I::' I[: (1) c:; $; i:. 'ti:(:> st:) IF I., :[: I[:! c?, l[tlt? (1: ti! IF (, :i.:[l. I4 , ,(:I )I . 2, 
11. 21 ,, l(j1 ::: $1:) ti! I:;! .i. :f :i. I:; I[:I:I: :I, ~1 /i:t:. ;\r I[:) :f :t11, ti!:[: I:; 1 ; ~   IF;^ ,, 

:I: ::: I. 0 0 'I" 
::; 

(ti CI ::: I:;:(:] I:L'\TI:? I? !:i ,j., t:) I:L !!; (!! t:: I::) I:], [:I ::I 'I:, (:I I:[I,~., ]:I l;~,t:. (;: !:; , 

(4 ::: 'I['(:I' 1:; (!g~ I. ::I I:I.III.I;I :I. .j., I:] I:, .i.:[~i 'e! ,, :[[I ii. ;[I,I;I 1:. se! :; ,, 

'ii' 2:: ;!!l't:, a 8t:;:k, (;I,!>, !:; ,TII:? I. (:I t:; i,?: y ,, :f I:; ,, 1 !:; c:: ,, 
!ti 

: P I  ::: .l!~kI!:; ~t:) :[, 1.1 1:: 'E! 1:; i:.(!>,~::' I!;, l:iJi!l,!3 I[:):[: t:! !!; 3 1.1, It: t!! ,, ii. [:I ,, !['!;I 15, 
"1 d!, .... ,I!, .--, 1C::ra !:I $5; !:I ti! I::: it :i. ([:):[I. ?I, 11. ,9.:t: (i! t ! ~  c):f :[1.~):2: :!: IL. (E! , :f t: . 

I[]. 

1;) * (:I '(11 :;! ti ti '!I 'I,' <, -1- ( 'ii' ," 7: 1) ( st .  l::[lj: ,/' :L ::j , c; ;I 
:1.1::' 11:I Ill. .................................................................................................................................................................................... 
6 0 (ti) 'ii' ?;I' it 

IEj !E; I:L ......... ......... 

I.. ....... ......... J 

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





















,,I*'. .... c:, 
:::: !;; y ::: ',. ..I ..)I t::I~t #(: :i.i:~. . ; ,(: 0 . 3 2! (::':[[I (1 c: :l'.,,t'Cl :i. II ,, :I , .............................................. 
$\,I ::: ,!\, $; ,jm ]?I, (i] '::: . "t....., l:::[,l, (, r :I. ' I:,, .. ;I ,; 4:: .. I:] El ,:::[[I '(, t: :I. ,/!,:I' :;! :;,I:], . .................................. 



I I : .  : ; : I I : : : : I  N[a:ncll'l:~ooIk: ]!!I5 .-:;!: .. !3i 



1 7 1  I .  c!ml;r c! .~:.,;!.it::u:c ti!. 
I:, (:I,:!. fr:f'c! I::c?I:I,I[::I!? ,, 

lay 
,to' 

.." ""..""" ...................... 
I 

IR.c! fe!: x:e!i[~u::: ci! 

;[:I :i. ,r~:i:: 
I:I,,I;IIKI~II ci! I:: 

!:;,::I ~.I,I[:I[::(:~ lEi 

(: !:;]i:~(!!'t:: :i. f;,r '1 
............................................................................ 

.......................................................................................................................................................................................... .......... """" ............................... """""""" ........................................ 
I:Lits! :li't:!:~:'c~!:ncrcr! I!:II~I(:~~~:: I[:IILI;I;) 11. I!? 

~~:.I:I!~:!:I::~[II::IIII~~!~~;.~E! I:: ~I;I~[;I.~:,~!;[:L.~:.:~.~~:III?I(E! I[:IE:I: 
temp er) t u r e  , 

" &, 14;) /:: ~ 
r"""""""" 

tempera t u r e  ,, 
o ,!;I c 

1 .......................................................................................... 





," . I ! :  t :  : .A k I: .. g'ci:~b ~e. .m. ISi m!:[.n . we.i:.aa.~l;) 

r3i fi 1:. ,, 1;) 1:i:r'tr '€5 -.. :].is ea : i r~  . ~ c i r ; ~ l I r l U ~ a p  

:l.(lll f 1:: , ![I I: t11t:: .Jl[Il .III:~.I[I, ., ~ ~ i ~ i j ~ ~ ~ ~ I ~ ~ l ~ : ~ I  

~ : ~ ~ ~ l , ~ ~ , l ~ . k ~ ~ ~ i ! l  1: :i~tll'tl, f :I.(:Hil, ]r ial  I:(€!, ::: , ';':i C:  B'WI 

.... 
.5i([l 

-1- 
".,., . , 

..- . I , I : 1  . . . . . . .  

.................................................................................................................................................................................................................................. 
.... ([I, :!, 41 (ti' [I 
:P t1~l:'Ill l!la .. li:II:l:l... ]L ;I. . . .:!: l ~ ' l ~ ~ ~ ~ ~ l l ! ~ l ! ~  lilE:d!~,'l: !!;]!:'I:]: I[:Nl;; ( : : I ;  )I 



,,;it 11 1 (,.# i f '  1.1 1 ,.,I,,, ' l ~ l ! C ~ ~ ~ l ~ l ~ l ~ ~ l ! i d l ~ ~ ~ l ~ l . l ~ l ~ ! l ~ ~  !!; l~~;:l!i'$;e::~lif. ~[:!,l\,l~,~ l~!ilit,l4!1~ :I: l::)l!il :[:h!\::l:,l4 l?~::lliflil 

(!ILf ,' I .  liry[:If!> ([;I If  (::;ZI, 11. : ~ I : I  I::,:IL-~:.:~.I[:II!IL ;~;;:~~E:~~::I:!:[II, ILI.!!; ~~!~tl.. 
It:, r:c!!:IP .t;ci!lnrq.r :..:! .......... '"r" :: .:?!'7:31 '1 (' t:,~c!::;;.t:. I::lht!! 1::nncr11[1 't' r:arq.r ........ ':I " ....................... ................................................... ...................................... r : : :  :..!! !!:: .... :I. (:I l[ll<:: :I. ,, !i:;[; 4, 

11: 'C! j!: ii:lc?lll[[:l ,, 'I1 (:I! -1. :;!:';I :!I 



/I , / ...,.- (!"'; I::. f;? [' 1' , ,... ,r * ,  
/ ,I -. lk..,~ " ' (; x; ~LI;]; :I. :i, ,;:;I!L \;l:[:~:l. 'L:, 5:; 1 

,,? ,,,,,,,,, / ,(;;;I ,c::;r '-:' .......... 
/ l... .,.,I ,, !? 



rr.1 
(II 

1.1 
1L1 

.L.l 
tLl 
Ili 
.,.I 
111 
CLI 

.,.I 

.,.I 
CLI 
:I: 

CLI 
..I:; 
4.1 

I:; 
-1.1 

111 
111 
1111 

CLI 
,.I:; 
.L.I 

Lb.1 
t:1 

1.1 
L.1 .II 

4.1, 
ral 
'5.1 
14: 

I:>, 
lii 
111 

k.d 

I I 

:It 
.1.l 

t1.1 
I1 

1.1 
(Ll 

.L.l 
(LI 
111 

It) 
It1 
1111 

:I-, 
L.1 

'(:I 

CLI 
<.I:l 
ai.1 

'LL.1 
(:I 

111 
f 11 
1kCI 

.i.l 
CLI 

,...I 
1:; 
.,.I 

111 
,#I:; 
4.1 

Lb.1 
'<:I 

1.1 
L.1 
;::; 
4.J' 
13 1 
L d ,  

$11 
I:>. 
rii 
111 

I,:.< 

I I 

-8.4 
'13 

.4.I 

tLl 
1.1 
::I 
4.1 
fIl 
L.1 
1.1 
l::~, 
Eli 
1.1 

E.., 

I11 '111 
41.4 :I! 
I:> 1-4 

111 (,,,I 
III *,.4 <:>' 
1.4 .1.J 
::I I:: ;:m,, 
I 111 ILJ 
t r l  1.4 (13 
1.4 I11 fL4  
(11 44.4 ::s 
(:I# 4t.r 1.i 
Iil .,.4 l'.J 
I  1 :  I l l  
A.1 

(11 14.4 
111 1.4 1:) 
t r o  ::I 
(11 (11 1:) 
1.1 Ill .,.r 
tLl (LI ~r.1 
1 1.1 trr 

-et: t1.1 LI~: 

I:: 
.,.I 
III 

r:; 

1.1 

r:: 
c:1 

*..I 
d.Jl 
r1, 
L.' 

%d:: 
I.,.. ,.., 
131 
1. J 

Id., 

1:) 

11, 
III .,.' 
I..* 

II 

(1:) 



. . 
r:: 
::I 11 

! 

q91:~ 
,I:) 

1:1 
lil 

"{:I 
I:I 
::I 

1L1 
1.1 
::I 

.b.l 
111 
1.1 
111 

IL) 
.I.l 

Ill 
,I:: 
.L.l 

'(:I 
1.1 
(:I 
I.1 
Ill 
1.1 

1.4 
' 111 
.I.) 
Ill 
lil 
1'41 
crl 
1111 

;:I! 
1.4 
'!:I 

III 
-1:: 
.1.1 

I:: 
(:I 

1.4 
III 

<(.I 
III 
1:s 
(:I ]El 
III 
.I:: 
,I.I 

III 
I:: 
1:) 

;:t, 

r..l 
I:: 
<:I 

111 
.I.( 

Ill 
1.1 
1L1 

.{:I 
.L.l 

L1.l 
t..I 

(at1 

!I11 
'I:: 

,-,.I 
111 
CCI 
re1 
:l:Ll 

1.1 

I$ I.. I/ 
I:>' 

;:I 

u11 
115 
I;:] 

Ill 1-1 
,I:: ,..dl .I.I (as 

I:: :).I ::J 
.i:i !hi 'I:, 

(.id1 

'!:I .I::, 
(\ I  I:# Ldl 
I:: Ins, '4.1 

".( i b i l  

111 C"l 
.&I : h i  [ii 
.1:1 I:>' 

(:> 1.~11. - '[El 
' I  111 

1.4 41Jl 
(II 1.Jl 
1.1 :1;1 ;I?, 

111 ,E 1.1 
IEE '[:I 

. . . .  
i : I u 

'1:s s. , r4 l  lii 

1iII 
11.1 I.., 

I:: 
.,.I 

I L I  
1.1 
::I 
1tb 
111 
Ill 
1.1 
I:L, 

1.1 
-1.1 
1.1 

4.1 

111 
Ill 
L.1 
111 

:I:I 

1 i 

<.1:1 
1:i.t 

. .... 

8:: 
'9.1 

Ili 

I:: 
::I 
1.4 

1:: 
<:I 

.r.4 
4.1 
111 
1.1 

,c:: 
.,.I 

p . 0  

f t l  
1.1 

LL.1 

1:) 

c.1 

IIi 
'1.1 
I!.., 

I I 

1:1:1 





................. II~~I~I~~I~\IIE!:: 1\11 f'. $,JI [:1(3 $;IIc!\I\/IE!II .... .. ..a I I C :  'Vii F1rre!!:;ir:jl ti!r~t ........... 














