




I '  l a I : ~ ~ P u x ~ ~ u ~ ~ I w ~  ...........................m............................-..........-..........-....*...................-. 3-1 
a :  , 

3.1 &I ........................................................................................................................... 3-1 

3.2 L#%L%44 ................... .,.:: ......................................................................................... ........3-A 

3.2.1 L ~ L W S S ~  .................... , ....................................................................... .3-2 
' 9 7  i 

.............................................................................................. , 3.2.2 L&iLW&LWM .3-7 
' 0 4  
; 4' 3.2.3 L&I ~ ~ 3 4  u&. .37g ................................................................................................. 
3 if* 
r' 3.2.4 L!%LYi(.~?11111. ............................................................................................. 3-12 
' t i  

......................... ....... 3.3 fioiun~&7rt4~#~~1nl14tudx~n rrlwu ..., ..- 
14- 

............................................................................................... 3.3.1 L~LW&RW.. .~  3-14 
Y 

3.3.2 ~sraak~wm ............................. ,, .......................... ........................................ 
3.3.3 L#QLW&U%.. ............................................................................................. -3-22 

Y 
3.3.4 a a i ~ M 1 u s a  ............................................... ..,. ........................................ .$24 

1 ................................................................ ............................. .4 n q d i u ~ ~ n q ~ u q l u d . .  , .%27 

3.4.1 R ~ I ~ ~ U ~ ~ ~ ~ ~ S ~ ~ U ~ M R ~ - ~ ~ U I ~ U ~ .  .. *27 

3.4.2- % d w m n 7 0 ~ u i  ..................................................................................... 3-27 
4. a ,  3.4.3 ~ ~ ~ ~ n i ~ ~ ~ f l u h n ~ z ~ c c l ~ l d  ....................................................... 3-w 

3.4.4 f 0 u d q ~ d  ~ 7 ' l d .  .................................................................................... .3-32 
. - 

..................... 9 3.4.5 ~ R ~ ? N Z ~ ~ ~ I ~ ~ L I ~ ~ ~ N K ~ ' I W ~ ~ ~ ~ S L ~ ~ ~ & I : % ~ ~ ~  ..,......... 3-35 
'3 A.6 n~fitrrs?-*&~u*h~qnqfi. .  ................... .-. ................................. .3-37 - b'.+. , 

3.6 n~~nnlniir NO, u r  &nn~mmmulktd ........... .:... ..................................... w 
E. . .  1 , .  

35.1 nri[nn?dm NO, .......... : ................................................................................ 3-43 
3.55 . m'lmmm.SO,: .................................... 



I I 3.6.3 nio~wi1uf lr i ia jumzqd~ *.... G:!...., ...x. :,.w.d .-... ,b.,,i..ss ........... , ....................... 3-62 

3.6.4 n i ~ ~ ~ ' l w r j r i ~ u ~ w ~ ~ ~ ~ u ~ ~ s q d n ~ d ~ ~ . : L ~ ~ . ~ ~ ~ . ~  .: ......... ............. 3-59 . 
3.6.5 gdnoni~wibu'uuu Stoker uazqdnonr" ...........,,.... k.r+rczxii:~..!.! ..,,... .... 3-62 

3.6.6 ~I?LU~'~U~'UUU Fluidized Bed uessqdnsd .,,.. ,,.,,., ........ ,.,.,..,.., , ......... 3-64 
r: 

- 3.6.7 ~ I ~ L W I ~ U ~ ' U W  COM u f i z n i f ~ ~ i ~ u ~ ~ u u  CVVM .......................................... 3-66 *+ ' 
L *- A 4 ,-,. ., - J 3.6.8 L~muummL?lln, Gas Turbine, Cogeneration ................. ., ....... ,. 

9' 

4.6 niwanuuu?fluria(~uct Design) .......................................................................... 4-31 j 
" 

4.7 wprnuunzni?iiu~ru .................................................................................................. 4-m I 

b 
, < . 4.8 ~ ~ ~ r i i ~ n i t ~ i u ~ ~ % u ~ ? z ' ~ ~ i u a i n ~ f l  ......................................................................... 4-431 

I 

4.9 vu'mau ............................................................................................................... 4-49 

4.1 0 ~o~?szzfim?z?'~~uniwenuuu ~ ~ ~ z ~ ~ ~ i ~ % ~ u o z u i i n  ...................................... 4-52 



. uni 5 nqsa~muijuaroo.~ ............................................................................................................... 51 * 

5.1 u n h  ............................................................................................................................ 5-1 
43 ............................................................................................. I 5.2 nqw~wu~~u~o~(uwzao~ 5-1 

.......................................................... 5.2.1 fhmdZ~844~ (Particle Characteristics) 5-1 

~ 5.2.2 nfihbdniYk4~ (Particle Collection Mechanism) ....................................... 511 

....................... 5.2.3 Ils~An3n~wZuni't1'u qu (Effectiveness of Particle Collection) 5-15 

5.3 qdnsd6n1'ucju ........................................................................................................... 5-18 
\ r 

5.3.1 s~ukuunlmunitnn~dou~inuiuld'n~u (Gravity Settlers) ............................ 5-18 

5.3.2 hb98Id (Cyclones ) ........................................................................................ 5-24 

5.3.3 ~ n ~ a u 6 ~ u l o u a u ~ ~ i u % a n ~ ~ ~ o i  (wet Collectors. or Scrubbers) .............. 5-38 

5.3.4 q4nse4 (Fabric filters) ...................................................................................... 5-56 

5.3.5 ~ n ~ ~ s ~ ~ u u u u ~ r l h a ~ n ~  (~lectrostatic Precipitators) ................................. 5-74 

5.3.6 fl@%a~&~fiuuunz~~u~~uutlodqdn't66n~u ................................................ 5-96 

5.3.7 d ' t ~ A n ~ n ~ w n i ~ u ~ u n u ~ ~ B i i ~ ~  ~o4qdnsnXnqu .......................................... 5-97 

5.3.8 n~~~n i tn~n rn~ \ r~~u~~ns : :uu I l i iY 'm~ in i  pl .................................................. 5-99 
l # -  A 

~mnai3o~~o;runn 5 .............................................................................................................. 5-1 01 





6.4.1 1 d ~ m m n q ~ d ~ u ' d a i j 6 ~ ~ h ~ ~  ..................................................... 
............... 6.4.1 2 n~oer r rs~u~~z~wu59nu: :n7~7~1unnqdn?d~u1 i7~7~  6-68 

6.5 n 7 m ~ r j u  NO, .......................... .............................................................................. 6-69 

6.6.1 3 n 1 f ~ a ~ r j ~  so, ......................................................................................... 6-90 I 

................ 7.42 n l m m . k i n i u b t ~ ~ n m u n t  (Semiy Odor Measurement) .7-14 





MU'~ 
9.2.8 ~ m ~ r n I a n o n ~ ~ u ~ i T ~ ~ d ~ h ~ ~ 9 ~ R n ~ ~ Z 1 ~ d ~ ~ d  

................... .............................. ~r ~swcnrglsnnnnm (US.EPA Metfwd $1 ., -3-55 

r ........................................ 
. !  04 % u ~ n 7 m d m ~ d m 7 n l n d ~ d ~ ~ b  (GEMS) 
I 
1- 
1 .  9.3.1 ~ ~ ~ w o ~ u ~ M  .. ......................................................................v:........ 9-71 

........................ 19.32 n 7 n h r ~ w d w  Extra* CEM W% IF+Stu CEM .,..@77 

Q.3.3 ~ m n l $ d m u  CEM - .................. ., .,...............*, ................... ,9-78 

&t%4fJwn n nu&ra4 Hazardous Air Pollutant nQ4f4u$jBwin~ 

The Original List of Hazardous Air Pollution 
4 mpluwn Y d~zn i~n~znr t l~qma~unrn   ma n~~fi~uumviiblua~ruimn~41~~\1iu fiiuum%ni~ 

h 

~~uqunqsrldounasrilu u d a  r%&lrrl diiuanmnu~ei;uambu fi~uurrqmauu.i 

ma4~muquqka ~d~u%iud~z4q  u n z u i i n ~ n m ~ n ~ ~ u ~ z ~ i i u u ~ n a u q u ~ ~ a d ~ u ~  

s~ui lo~~u&uasld~u~f lu%a W. A. 2545 
- Y n~pluuan n n ~ ~ r i i u u ~ r i i n k ~ l d z ~ ~ z q ~ i ~ ~ n n ~ ~ B ~ n Q m B i ~ ~ ~  

nipruuqn 4 ~ ~ u i m s j ~ w q s 1 a i u n ~ ' 1 ~ n ~ ~ r n u ~ ~ ~ i n i ~  , 



1 
f l f l 7 ~ d ~ d . l . ~ 1  ........................................... -1-31 

.............................. 
..................................................... . . 1 -49 

.......................................... 1-50 

................ w~Y&&w~ w.&. 2544 1-54 

..... .................. W P ? A ' ~ ~ A : * ~ ~ O P U '  m . ~ :  lw ...,. ;; ,... : i.. 1-ss 
...... 1 ....................... 1-57 

...... ..................... ;1-67 
....... . lilw99nm.. .:. ......%I 

n m % - ~ f i h ~ u  W .R. 2535 ................................................. 2-4 



WA.  2535 ............................. ,...........,,. .......................................................-.......... .I.12- 1 1 

n g ~ ~ M t d d ~ ~ ~ ~ m ~ n V t ? w ~ m  ............................................ 2 - a  

U W I V ~ ~ ~ U  m. 2635 ........................................ ..2-xi 

~ 1 m q ~ m i ~ ~ - r ~ ~ w i n ~ ~ ~ 8 1 ~ i u n ' 0 0 ~ ~ ~ r r t ~ l e w ~ ~ 1 i ~ n m  

(#a$m% 25 ~ 4 f i 7 ~ ~ ~ 4 ~ ~ c ~ f i ~ a ~ h  1 Uq.n]mlfi) ... ...-. ............ .. .......... -2-27 
ul~1~~win~nhintw1rlf l i  flud) ..................... ..................A 

................................... u u a J ~ ~ l y r ) u n m l i ~ & ~ i n ~ f l ~ ~ ~ ~ ~ n b ~ 4 ~  (dl). a 
u m ~ l ~ w i ~ ~ ~ ~ ~ ~ d ~ ~ ~ m n d m  w s ~ m q n h h  &I 
1 L mmJimk~~td"tvlfl~ .......................... ., ................................................................ 2-31 

u ~ m g q d m i n m ~ n h U  wt uiarzdasii-ld ..... ..,...,... ........................................ 2-37 

rilrnmtg-m~ ..................................................... 24Q 
................................................. 2-4 

u ~ ~ ~ q i w ~ ~ t , w i w , l f l B r n i ~ i f i * ~ ~ n ~  ........................................ 

m9faamb 7l@%'w ... , ................ ,,, ......... .. ........................... , 2 4  
~ ~ r n ~ u w # ~ ~ ~ ~ ~ l r l ~ W j r , w f i  d a s l  dm n d i m  

m m m l m m 7 5 1 ~ ~ 4  

........................... ..... W r c . r . . . ~ * . . . h  ......-.p.-..V. i.v,,..r.r,.,.r....iii~.II.II I...II..246 

....................... 2-44 
~ 5 ? ; : n n u n n m u w ~ 1 ~ 9 ~ 1 ~  &~nrurdmY~0t l ln~+~~u 

i i f W h ~ ~ ~ b % @ &  [a?? ~PE$) R i r W M M i U ~  1 ....... ...,.. .................... ...,. ................ ..2-51 

7dlU 

.................................. v 2" " . . . r C r . . d  

P 

& 9 - 9 ~ h  *?& mm w ur 3.. ........ -. ....... .,. ....... :*. ... , ... ..L. 



VI 17 IVTI J.O 11 ~ n n n  lunuc I 13 bnla  mu ...................................................................................... ; ......... a x u  
n;+uA 3.9 ~ ~ H P R  r n r ~  n m i l ~ h  w z n ~ ~ m n Z ~  TI 2545 ................................... 3-21 

' J mlmn 3. 10 ~w~N~I?~~R~~~~~TLIBuI,v~MIu~~~~A ................................................................ -3-22 
d mnsn 3.1 1 n ~ ~ ~ l 8 w w m ~ ? t ~ n ~ t d k e i ~ u ~  ............................................................................... 3-23 

m7nud 3.1 2 8nda~~n7?rdauuud~fiu7wf~6(~mn1u~f~nwm?~flu~aua~ ............................... .3-24 

mmd 3.13 f l~nr ldauraahri la  7 (un~4udihu) dw2in~lu~1trtnnIm il~nqrdqn 2540141 ....... 3-25 
a ~3imd 3.14 ~ ~ ~ u f i u ~ ~ ~ m ~ w ~ ~ ~ ~ a ~ ~ u ' u ~ u ~ ~ ~ ~ ~ d ~ ~ n e u d ~ r ~ n ~ ~ n ~  2541 ............................. 3-26 

J Jd . . mmun 3.1 5 n~~ru~~ufinean"~~nuO~tuahu~Qu1au ...................................................................... -3-28 I 

3 - w-I m0Ufl 3.1 6 n 1 0 1 ~ ~ 1 ~ ~ ~ ~ ~ 7 f l d ~ # ? 1 n f i ~ w ~ ~ ~ w ~ i l  ...................................................................... 3-25 

.- 

' m n u i  3.1 9 ~ a ~ u ~ u ~ u ~ o ~ . i u r [ i u ~ w n 7 t ~ ~ ' ~ a ~ u ~ u t u ~  H, r ~ u  G, unr /+, ........................... 3-36 
I ' I; minun 3.20 d ~ k u r l s r u i ~ n o u  (co,), ......................................................................................... 3-41 

mqmd 3.21 g c u ~ g i i l i m ~ ~ m a 4 e a ~ u  .............................................................................................. 3-47 

mmud 3.22 ~ ~ ~ ~ ~ k ~ ~ 1 ~ 6 m 4 7 n 7 ? ~ f i r n ~ 9 7 1 . 1 h ~ 1 ~ f i ~ ~ ~ 7 1 ~ f i  ......... :.. ............................................ ,..3-47 
'.,I mmn 3.23 a'nrndrflwuarn7i1~d~#u7tdwd ~urner niimriw 1 ................................................. 3-58 

J i 
misisn 3.24 ~ ~ ~ ~ o n ~ r n n ~ ~ 9 w l u l 0 ~ 8 ~ ~ ~ n ~ ~ m u ~ 3 t a a  ................................................................ 3-69 

A 
mqmn 3.25 u7flm~~zp~170un%~'I~~~~8097n Ga8 Turbine ................................. 



\-.:-- L.. 

1. , -  . 
. - 

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

xix 





......... 

.... h.., 



w f i  - f i  1.1 ?euuni?:uawinifl (Air Pollufion System) ...................................................................... 1-1 
rl FJ(/ 1.2 ~ ~ ~ ~ f i ~ l ? ~ f i ~ d ~ l ~ ~ ~ L R ~ t l O ~ ~ n l d n ~  ....................................................................... 1-1 5 

I d I .. d~~mini~u~n.'na~l~~~n"1~aulu0ini~1~~~tni~And~~m~nP~n'~ HO ................... :. I -1 7 

gd 1.A . a  dinhun:~r~&mmu ....................................................................................................... 1-22 

FJif 1.5 ~ * ~ ~ ~ ~ ? I ~ ¶ I ~ I . J ' I Y W "  ................................................................................................... .I-25 

fid 1.6 n M P l ~ i ~ n i A ~ u ~ m ~ a u  ........................................................................................... .I-37 
e 0 . .  rl @A 1.7 ? ~ n i ? n i ~ u ~ 1 u ~ n n t u ~ f i ~ ~ z a i n  ......................................................................................... 7 -38 - i gdd 1.8 ~ A n i m f i ~ a ~ r n u ~ k i i i ~ k  .......................................................................................... 1-39 

I 

pld I 9'. Q ~ u l u 2 u n i ~ ~ ~ ~ n ~ l u l a i  ............................................................................................ I -40 
a i' pld 1 .I o ihnmifucuucnranlnfi~~& 1 ~bu3~~mhrnuumzlu~;uwf i ld2un~~nwu~iu~~  

.................................................................................................................... W.fl. 2535-2545 1-45 
a 4' $ I. i 1 ~ u ~ ~ ~ r n d ~ u w ~ ~ n ' a ~ d  w ~ u u n c ~ n ~ ~ ~ n m i u n q  

W.H. 2529-2545 .................................................................................................................... 1-46 

pk 1 .i 2 ~ u ~ u i n ~ ~ n u ~ ~ ~ m ~ n u u u ~ ~ d ~ ~ ~  ~~P~~.ILI IRUH~~RT HA. 2535-2545 ...................... I -46 
Y 4' pti I . 13 firn1a11u~3aru~mnrunzr(un~~~ HA. 25342545 ...................................................... 147 

dd 1 .I 4 u ~ ~ m i n g m i w n m  w.d. 2543. ................................................................................... 1 - 5 0  

@i( 1.1 5 n i t ~ 8 n m z u a l d ~ i ~ ~ u n 0 n ~ ~ ~ ~ ~ w k  ................................................................................ 1-52 
, . 

d 1. 1 6 a ~ ~ ~ z n e u r ~ ~ u i u n i w ~ ~ ~ ~ u u ~ ~ n u u ~ u n ~ ~ ~ n w u ~ i u a ~  

wzdz~nfilwu w .a. 2344. ................................................................................................... I -53 

fid i .I r. u ~ & r i i ~ i i n u d w ~ u i m ~ t ~ u  i o lumu (PM I 0) l u n ~ ~ ~ n w u r n l ~ t  n . ~ .  2540 .............. .I-55 
-A 0 . #d 1 .I s uniiaaini f i n n i ~  5 acn lun~~~wnuviuaq w .a .2540. ................................................. 1 -55 

4 -11 p l w  1 .19 dmn~]nim~wunsz~n.. ...................................................................................................... i -64 

' #n' 1.20 n i h t u i ~ l m n m n i ~ i a ~ ~ i n h u n ~ ~ ' ~ d e 3 i A ' ~ ~ ~ ~ d ~ z ~ n  ~ l n v  

li7uun~iuuw&riir~ w .a. 2537-2563 ........................................................................... 1-69 

p1i3.1 n ~ i u i l ~ t d r c i u ~ q u ~ ~ ~ n a u i a . ~ f i i n l ~ ~ ~ u ' ~ i n d ~  ~w&wimzdn 
Y u~z~mmd~uainifi :... ....................................................................................................... 3-41 

pld 3.2 u~~( r ( ldnn~&~4af td~~ni t~wid iu~u  ........................................................................ .3-46 





H& 

.............................................. ~qnain~fl~~iauuuuunau (Free-Hanging Plain Openings). .4-9 

~ ~ n a i n ~ ~ ~ ~ u ~ ~ 1 a u u . ~ o ~ w ~ i 9 n u ~ u ~ ~ ~  wt 

........-. ............................... ........................... (Free-Hanging Slot Openings) a.m ~ . .  1 O 

~ q ~ a i n i ~ ~ ~ i a u u u w ~ ~ ~ u ~ ~ ? n i ~ d e r n w X i ~ ~ w  (-1 V W I ~ &  ,-,...,. &... ......... ,,~+II 

~ ~ P ) ~ I ~ W ~ ~ U U I I Q R ~ ~ W ~ I ~  (Downdraft) ..... , , i~ .bi , i~;~,~&~~~.* . - - . -~~ ........ ~,.&c&12 
.. - ....... ~q~6 - ln i~ l lu ia~~u~~~~ i "aa" iuuu   camp^) ...., ; ,c,s.,.a-.q -bad.m.,~-. *.s#d.ed ,h.q,,&t3 

Y ............. ............................................................. p s a ~ w w ~ u ~ o a i u a i n i f l  IIII... II...~a..siiii 4-94 

~ ~ ~ a s ~ n ~ t ~ m n n i ~ i a u d t z ~ ' t t u ~ i n ~  ........... 4-14 

SP. VP ur TP i l p r i a w z ~ f i ~ a u  ................. ....- .............................. .......... ................. ..4-21 
i n i ~ ~ ~ R ~ ~ ~ a i n i  rc~ctluirw w z ~ m u i z a u  ............................................................... .4-23 

m i u ~ ~ ~ d ~ ~ i n ~ ~ ~ i n i ~ ~ ~ u  100% wswam~Aw 1 ~ i u ~ a z w i ~ ~ i n ~ m (  ........s....4-25 

1 ~ u i n n n i ~ d ~ w 1 ~ a u ~ d ~ u 1 3 ~ d i ~ ~ ~ m l 1 n ~ ~ ~ ~ ~ n i f l  

~ i 3 ~ s 0 t ~ 4 ~ v i i a a 4 3 ~ u z n i . ~ ~ ~ ~ ~ 1 ~ ~ t l i n i f l 9 : : ~ ~ u k ~ ] d ~ ~ 7  ......... ; .... ,. . .,,. ,,.77777 .-... . 13,131313 13.13=+-~ 

P J ~ q p s m ? t F i i ~ a ~ ~ " ~ ~ s ~ ~ q n ~ i n i ~ . ~ ~ s i i a  1 ............,,., ,,.&. ...* ~ . - ~ ~ ~ ~  
WJIUP~U VP, SP U S  TP ~ w s i n i r i ~ m ~ ~ i l j ?  7J1W ,&~li*.NP;lbm.+~ui. ..... ui.ui..ui...ui.11&2@ 

~ l s ~ m ~ n i ~ u u u ~ ~ u ~ i  ..,...,.......,..... ,,, ...~..*3sm~qm~~em.~*--~-..d.aw~e.-. iii *.*.. ................ 629 
rl Ir Ir &pa~ninuuuu slot n i u u u ~  ............. ., ............. .. ...-...*..-.--......, ............................. 431 

nwl~anwain~~~ur iaunu~.  ...hwb.%.mn. .... ehs:~add*e.ss=- ,--....,...u..w.......,........ ....................... 4-32 
8 .  ~ ~ ~ ~ 1 n ~ * l ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d I * m ~ ~ U 1 a h . - i ~ . . ~ ~ . ~  m................ ~101101..~101....101....... .......... 101101..101101101~3? 

....................................*.. .....ma.~*.-.......,s,. 
. P i i m i ~ ~ q ~ 3 ~ ~ 1 n ~ a ~ a ~ w i ~ n o i ~  .ddr'....a,L..- .... ............ ~ ~ . . W . . . W . ~  ,-.. llli., x,.,*. ...... *.*-w 

i murg~a?ninona6aad?.~n 2 ..... ...,......,.,,. ..... ....-......,......,,............. . ,,.,..,.,,-.......,..,. dda 
lTkawil%flw 1 ................................... ., .........-.-.....*........... * ..... * ..... *,$," <..,--.. ................... 4 -57  

A ua~mMvl3n7wtunidn ~ u ~ m s i " ~  7 ltdqdn~Of~A~r@11hw4 ..L.L...LLL..................... . A-3 
r - . ................ . wWhi14 7 %04ayllPl ..s,-m*s,*,- *..".! .,'..,a,.,,,, "..., ....-..*.*h-m.,,,.... *-.,,*... ..-.*... 5-3 

mwwmshs 1 mmoynlpl (Particle Sir&) .. L..., ....... WU.WUMii~~.Y~.i.i.i..iP~P ...-... *, ........................ 5 4  

w ~ n i t m u ~ w m a ~ m 1 0 O a a  .........,,,.......,......... ....Urn... *.I., .AS 

u a n * m i t u l a n l a u q ~ w ~ i ~ d e ~ u  rm-mftu~~~ ., ...... ,... ...,.....,.....,..... .... ....,-.. 5-5 
4 i u r r r n n 1 0 u ~ n u w ~ ~ ~ ~ n a i ~ t l ~ 0 : : a u  (a~n~mni%u) .., ,.,,.....,...... ,. ..........,,,,. ..M 







urri 

W M ' ~  E ~ P  w~~ilun h~1?m M ~lectmtatic  mip pita tor) ............................. w 
UW& EW uu~Jan  O I I M ~ ~  wet, WWB cmna preciphtor) .................. ..577 

unmi in~anl tz?  (~iscm  bode) ...................................................................... :5-za 
/ 

k ~ ~ n 7 ~ ~ ~ ~ 1 l r n w n ~ z ~ f l 7 9 1 ~ l d  Plate-and Wire ESP .................................... A 7 8  

?z~n"7%1u Tublar ESP ........................... .,. ........................................ .579 
W$id F m 9  (Rigid Frame Dtehrge Eiwtrade) ........................ ..5-79 

ullrrqb? Tfatwformer-RecWw ~ ~ & h U l h r l  (Discherge Electmdes) .................... .5-8[1 

k @ M m w m  FieM w CMmbers 114 ESP .................................................................. 5-80 

ua&rrrnm&& [Wectbn Plates) ........... ..,, ............................................................ ,581 
4d .................................................................................................... W s b ~ t T 4 u y " m ~ ~ ~  ESP.. 5-81 

W N b W  Plume. ......................... .,, .......................................................................... . M a  
J .............................................................. rslaww Plume ' R I ~ A ~ ~ U ~ % $ & ~ ~ ~ ~ W ~ L C ~ ~ . . .  -5-88 

~ \ 1 1 a ~ t n h $ n ~ w u u 5 d . b ~ ~ ~ 2 i  p1 ............................................................................... ..&XI 

m ~ w u ~ h . r i ~ ~ ~ ~ ~ d ~ ~ f i ~ m % ~ m ~ ~ f u ~ d w ~ ~ n ~ ~ c r i a ; I  

~ ~ & c i h t ~ m u d a ~ 7 ~ ~ ~ 1 ' 1 1 ~ ~ ' 7 ~ r 7 u d 7 i ~ ~ n ~ ~ ~ @  r h m ~ \ w i a @ u a e  
141 spsh m m h z a u q a M A 1  d*q&*uww~v ( w t m y )  

tddrunrnq.. .................................................................................................................... 

& d u h l n ~ f i ? ~ ~ d 7 ~ 9 1 ~ e i ~ ~ ~ 8 ~ ~ ~  r i r nzwIHq i i~ i i u  

r;? Sgark Rate ~ U O ~ ~ C J U W P ~ ~ ~  iw~Pi7nt~zl&7u0117uTtd* (l3eStstkfiq) 

P* ..................... , ..a,......... * .................... ... ................................ *. ................................. .&93 



WJI 

" d ....,.. ..... -*.. 4=6itlm7 .....................................,.. tltl"...tl tl.tl.i.iiiiiiii.id~+i.iiI*~ir~i&F~a.a,.t.li.t.;~..;A3a ,-* w 

................. P i u r u ~ n r ~ g ~ p ~  WY@ 

.......,a. ...,.., . .....................,...,......,.............,......... & a I mlmqqrsl&. ....;............. ... rsl .rsl..rsl.rsl.. .,. .,. .6-5 
4. 

.............................. @d@2 ! ~~ I m m  h& .G@rtmn ~ e ~ a c ~ o r i d e  114 Pd~ated Csrtm ..&7 

8.3 . W B ~ R ~ ~ F I C Q M U  . .,-......-.. ..................... .~&q.b 

..... ............ ...;*.s.m';. j. &I 6 

.I.......=*.lli.ii,#p 3 . i i - l i s r i ~ + ~ n l . ~ h i . i r i , i ~ ~ ~ , , .  ..a-. ..my 
. . .,.+*. ....... . . t~,~~IIO~~~ii iC4CI~h.~i '1~~%~*ni~~i~& ..... ."l."la=@ 

....... .*.i.&G,&. ,aK..**v i*,&.L ...*ME@ 

............................... 6-21 

.... ........-.. .................. 6.23. 
..%. .,r~.~,~~~mrl~.-+~,~~~.m~.~ii;i..i.. ... ... ...-. ... ....=...:..r:...i.. ... ,.+:,+.&&B 

. . 

.................. ..... ........... ..$-a 
i..; ...,..,.~.,.............-....*.L...% . ;" ..... ,%-*,-b" ............... &30 

..... " ,. #.........,,., ..., 6-31 
. - 

~rs.3t*i+~+..r.la~iiiiiiiiiiiiii..iiiiiiiiii ......... xm4q.wem..G.s,-.-*.....b.s-..................... ..&33 

..'. g i , ~  ,.aiqp.;+it.;i*...i. ....... *;, .,.,,-~--.-,..-. hi+d. ~~ii~e~..,ws..~.~.~... .*,, ........... 6-35 

............... <,*A v,... ............... 6-33 
a W a n f i ~ n q ? ~ w a  

..................................................... DTEq ~ 8 ~ )  .&38 
Y .......................... h & r i j r l a " u " ~  .w 



1-- 

vrui 
~ l s . m  Colburn Diagram ................................................................................................................. 6-44 

. .  ~ l ~ l \ ~ $ m l u  ( A M  Bwner) .............................................................................................. 6-48 

................................................................... 6-40 

...................................................................................... M 6  

.............................................................. r n ~ ~ a ~ ~ ~ ~ ~ c z v r n i i ~  1 .&57 

................................................... .................... ~7ruiuuud6a~hdfiffktl .- .&62 

pd 6.26 n n d ~ n u ~ u ~ d 9 ~ ~ ~ ~ ~ i j ~ 1 s d ~ ~ 8 n i w ~ u ~ b l 1 ~ ~ 1  

........................................................................................ W U ~ I O L $ ~ ~ P ~ ?  (PtEAl,OJ. .6-63 

................................................................ ~n rhAuda&i n i r 1 ~ l i l w ~ ~ ~ f i a ~ i ~ d f i 3 u i  M 

......................................................................... 4-28 ~UIIIIIVIUWZ~ k ~ h d ~ i k u ~ ~ ~ r l  -6-66 

.............................................................. ,129 w6nnirar~uqufleaii~flir~firn NO, mnnq.nuilwu" 6-69 

................................................... n i ~ ~ n i s ~ ~ i l ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ k u ~ a ~ ~ i l m "  .e-73 

............................................................... $ 1  ~ a d w t l u " ~ ~ a i ~ u ~ ~ w ~ ~ % u b ~ n & u i ~ ~  6-74 

............................................................................................. 6.32 n 7 n ~ i b d ~ ~ ~  Concentration 6-74 

.................................................................................... @ LOW NO, ~urner u~u~+;rnio~u~lw8 .6-76 

........................................................................................ f $ , l  LOW NO, ~urner uuuuun~dmld 6-77 

................................................................................. 3 5  Low NO, l3urner uuuwyufiuw7ulcd &78 

....................................... 649  

7 Low NO, Burner uuu Concentram diwhfiila ................ ,.,.. ........................................... . M O  

@,,$% h d w n 1 6  Low NO, h e r  kuu Chwentration (iiw%t&~~u .................. 6-80 

5 . a  PM Burner ............................................................................................................................ 6-81 

6-48 u~sltnimm NO, ~ ~ r l ~ ~ n ~ s ~ w i l w J T  ............................................................ .:. .......... .6-82 
.... ............................................................... +I% NO, nwlw~i  :. .6-82 

................................................................... ,@..42 m~~a~qdn~ni f i1 I r i :1~ ' I t rPm~~~da~n1%w'  6 8 5  

.!$-43 m ~ u & u w ' ~ ~ B d i q n r q i l  L I ~ Z ~ W Y I  ni? Ai.89'mlutm?~qu.. .................................................. ,6433 

;B.M n ~ n n ~ ~ n n m ~ ~ ~ i j . ~ i ? d ~ n ~ ~ ~ d ~ . a ~ i ~ ! n i ~ ~ ~ u  H~ .......................................................... ..6-EM 

,@,45 lij$n7~14 activated Carbon ...................................... 
4 0 -  t 

. ?B%?&l#4?flLRAPIS.BW ....................... .,., .................................................................................. 6-89 
................. ~sa ~ b w n a h ~ ~ ~ ~ ~ ~ d ~ ~ ~ i ~ ~ ~ ~ 1 d b ~ w w s ; : ~ ~ ~ n ' & ~ ~ ~ i ~ d i 8 ~ ~ ~ ~ ~ ~ u  ..6& 

* 

: 7 - .  . . . .  _ ,- - --.- 8 -  = 
. . I - .  . 

. .  - 
: = 

.-.'A. - . I.' 
. -. 



uUY7 

B m q m $ r ' u # ~ a ~ u ~ i ~  ......................... ..,. .......................................................................... 6-93 
...... &rnh~?uow L R ~ . J ~ ~ ~ S ' O ~ A ? B ~ L ~ Z ) ~ ~ B ~ ~ ~ ; B R I ' I I B I ~ ~ " S : U ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~  % ~ ~ ~ ' - i d i d  6.94 

................................................................................ Trnqmh&~wdchubmanZaep' .  6.97 
M Ir I ? ~ ~ ~ ~ r ~ i u ~ ~ i ~ ~ u ~ ~ i f ~ ~ d ~ d u i  .............................................................................. 6.1 02 
Irl 
IS $pwy DWF ................................................................................................................... 8-103 

......................................................................................... R 3 4 m M d w  @-I 04 

R ~ M ~ ; ~ I ~ " L B ~ ~ T ~ N ~ R " ~ ~ ~ Q ~ w ~ ~ ~ A ~ L ~ " ~ ~ ~ ~ . P T I ~ u I  (tntsmityj 

.m?ud~s.h.fla?t I - b u M  (Intensity -Cance!tltmtian Curwe) ................................... '7.8 

~ m d ?  W r  Detectjon Dllution to Threshold Wb ...................................... ., .............. 7-15 

~ww ~ ~ h i i a  ~ a n i c  M l W n  Foroed-Choice C%etme%r ..................................... -7-1 9 

.................. ........... W ~ L A ~  ~ W R O I  ~~n%ic-~r .............,.. -0 

m u r s l i b f l m ~ m  .......................................................................................................... 7.25 

t e ~ % ~ % ~ h & 9 ~ & & 4 m ~ 7  ....................................................................................... f -243 
I 

~ ~ ~ 8 1 P l f i ~ ~ M . e l g a b ~  ...................................... .....~.............I..~.~.7.. ....~............................ 7-27 

x~uaen;l~hw$a~aw&~h@ii"mq ............ ..77..7...7.77..IIII.I ......I. .II.II ..................~.. 7.28 
JY 

ORfm3~rlrYI")mn?yll .............. ...,.. ..... yll.yll..yll.yllyll.'. . .... ............................. 7-29 
V 1 

4 ~ ~ # m @  .............. ,.. ........ .., ..................-....-.s....aw.*.....-.. .......................................... 7-32 
.......... .........d..w.e ....... .......#.*..... ............................................. 7-33 

. ............................................................. IAFi~drnd! ...,,. 7.34 

d k a d  .............................. .. ................................ 8-2 

h'"1q~1M"u~~d"1~hrrv1drn~;tlk~wz~~d~dha.f ..........,.... , ....................... 
m ~ h m ' ~ ~ d ~ a ~ m m i ~ ~ w & ~ ~ ~ ~ r r 1 ~ ' 1 d Q ~ ~  .................................................. ~5 

..................................... f3-6 

9-8 ................................ 
............................................................................. ............................... $&Q 

......................................... .. .................... W T u h  M m  SpeMkaMn 9 A ...., B-10 

........................................................... ..................................................g.1a 

............................................................................... 9-11 

Bw mi ....................... w2 



CEhtbn Probe System ........................................................................................................ .W 

Pmb Pastie.@& F b m  ...................................................................................................... $-?a 
7~Qfl"~a\It?s~t7&ut%9~ (&U&~VQ~ EX&tCh GEMS) ...................... 9-72 

~ L P W ~ ~ J F I & ~ ~  Ohsit" cw system) ................... : . .............*...................... 9-74 

m amdm lqcwlMW fJyslim pEW). ...................................................... 9-743 

................................ hunldm;k ~m~w17rnmt dW&st?uh~u ywtW Stack Pa3 

h w d a & &  rnns-mesr QWM~~~QIIU V-I sta& .................................. a 
tmmibda* &4-4rgw9.u UI-l *& ....................................... ..w 

'lrs FtMhWW Smk .......................................................................... 9-86 

m a v h w 1 u  wtrisont~cl m ............,.........,........... .., ............................. .WB. 
? 

i ~ t n w e ~ * n q d q  twam3 AGCUW TW .......,......,.............., WI 

...................... ............................ fw lwwrk mIty ., 8-101 



n b  111 -,vsrr..?lu~*8 u u u  . C I  t , ~  PP 

I I - - - I U I U - - r U U - . - - - U r U U - - ~ _ _ _ j ~  



- 
r: , 

I.. 




