
· .ca ~ .r 

n'~r::I (;Jil'n'FlI.fIUg'nl.f1~il\JU"D1 

* 

'1 U 1~LLfI~yhJ ditJ ~'YI1~tl L lJ~fl'l t;tltlflfl ~"'lJ '1tJfI"lUl'llJtl'1fl 'li'! L ~E.Jf'i\J 1f! tJu~i'l1 tlLL;, 

1~tJ~~~~'l~1f!~fl~U~~;tl~'l~1~~~ PCV (Posetive Crankcase Ventilation) 
~ ~ • '1.... 6) ... K I 

tl~f1'l1\1 L 1 L~tl1LL<'l~tl1~1~~~n'l1~'ltJ tl~h'llJVf\l1~~U~fl1~ L1:l'il L'YI1itl1~~fjll'lW?l'llU I ~'lUfl'l1tltlfl 

LL U~;tl \l~U'il'lth1u 1;1ifl'l1tJ~~tl·(\ltltlMJ;\lJ1)"") tJ '1 U L Yltl Olfltl'lfl 'll'f L t:ftJOl~ ~'lU 1 tlU~lJU~'lfl (l\l ditl L W~'.1 

LL <'l ~ fI'l ~\I L 1 L ~'El ~fi'l ,1jj.J'El\l1~~ 'ltJwtl1 tJV\lfl 1 ~,j'El~~ 11'1~ 'lU L Yl'Elvf~~trfl 1 tlvi L tiumt 1 ,"'111'1 ~ i, 1 'YIOl 

'Eltlfl1tl~~11tJ'lfl'l1'f1l'ltJUtlfl~~"'1~1~~~~'El1tlL~tJfi1;1~fl'l1tJ1~tJ1\l'l,1~~Ufl~'lLn'l ~\l1'ltJOl~L~tJ'il 

~~'1;'Il fl~'El1tJ 

fl 1~,jtl\l~N~'lU 

1. tJvh LL~fl\lO\l L fI ~tl\lfl'~~lJfl'l1tJPimJ 1 'El L ~tJ '1 U 1f! tJUvl ju 'l'YI~ 

fl'l1Olfl1'El L ~tltl'Elfl~'lfl,1'El\lLLfI;\lcif (C rank case· ·etidasion control) ttl L~tI"il'lfl 

,1tl\lLL f1;\lczi~u Li'ifl ~'lflfl'l11'llJ~,'ll'El '.11 n 1 fl1f1 'l ~~tlU, '1 tlU~lJU L ~ ~tl\lLL Ol ~n'l'l1~'l '.1 "1 ~'lfl;tl \l~umtJ 

~'.1~' '1 'YI~ ~'lULL 'YI,U~fl~~<'l~ '1 tlli''.1,1tl\l LL f1;~ .g\l1 tlih~ 1 ~ L 'YItI'Eltlfl '1 tJ't Utltlll11JlM ~ \l'lU'll'El'.1 L f1~tl \ltlUvl 

w ... _...J ... 1-1'l IV W'8 ." Ito' d A' .J ... 
fl 'l'l1"il'l fl'YI'El \l ~U'il 'lUVl L 'll 'l U L U 'YI'El \lLL f11 \l'l1U"il ~tJ1 ~ fltlU'il, tJn 'l'l1VilJ '1 "il'l flWUYl L:O 'l ~ "1 'lltl\l tl, r.ltl'\l 'YItl \l 

~Ufl'ltJ ~\l"il~~flYl;'t ~ diU<'l\l hv;{utl,'ll'El\l,1tl\l<rUfl '1t1V1'jjtltlM1JllVl~"ilUfl 1::i\llJU 1.l1tlT"l"il~ L c.n 1 'YIlJ"'1; 

0 .J " • ... .. 51" d IV I .J. 
Yl tlYl Vl'El1~'YI, 'l'l'YIlJllfl 1tl\l'El 'lfl 1·rn~ c-I'1 f11tl~, 'lTOl~ ~ VtllJ L 'YItl 'lfl'1I'fYl \lfl fl1tl'.1LL Ol, r.I'lU L ~11tl\l-

tlUvl L';'li~\lLLI'I1\l'l1 tl'lfl'lrrth~'YIlJu,utlci'lu LfI~tl\l!.JuvlW;'EllJnurl'fi"il~w'l L'El'11tJU~lru L f1~tl\l1tJ;,tJLL;' 

1tl;:l;h ~\lfl~'il ~'lu5u pcv LL;'1~\l~tl1 tJli'~tl ~'lJ 1 tl9iL 'YI<'l L ';'l~;'El'.1~u~l'ltl'lum ~~tlfl~~ L vitlYl~fl'l1 L Col '1 

'1'Y1l1~hfl~~'YI;:i\l 

* ~ 
tl'1"il'l"'l!.J, 1l'lfl-i'l1'l-iI'f'1fl11lJ L f1~tl\lflOl lJ'YI'1-iYl!.J'l~!.J'(J'ElULLriU 



8. 

.. K .., no.. ~ 

{l1J PCV 1J"il :::i'l')U ~ljn, ~tlljtWt\1I1J'1Jt1 \l ~ :::UU~\1tl ,n ,I"i L ~ tJ"il-,nYlt)~LL i'l1\1'll LlJtl ~~,n l.~ 
• D ... d ... '''' ~", d,J.... 

L1J~t)~'lJ1tl~nlJ,nU1J ~tl~\1~n~~n~U'1Jfl\1{l1J PCV tl~n"il:::~n~~~~LYI~1JL~~ '1J~:::~Li'l1t)\ltJ1J~YI~1J~,)tJ 

i'l') ,lJ L ~.~~,11J~~,n'I"iL 1Jvit)~'lJ 1tJ~"il:::nlJ'f1LL~::: 1 t)1J~iI'1J 'hn1t) \1LLi'l';-\1,u"il::: dlmjt)tJ~\11 YI~~'1Ji1J pcv 

.a, "l LVitJ\1Yit)vI"il:::VI~L;tt)1J~iI'lJL1Jl1t)\1LLI'l';-~~:::t),~1~ mfl'l"ivlni'l,)',lJ L -1,)~~"il:::1Y1~~'1Ji1J PCV 

VI~ L ,1~'1Jt-I~'1Jt) \1t) ,n ,I"iLLGl::: L ~t) L Yi~\1U,\1Gl\1 ~\1"il::: L ilu L YI~ L ,1l'lTllJ~,lJ ,~{l L1J fl'~~U L l'l~t)\1V1~ 

n'~~~\1,lJ'1Jtl\1ilJ PCV "il:::LL~i'l\1L1J4tlYl 3 

'1Jru:::Yli1J~1JL~\1L~~n;'\1t)t)nLI'l~t)\1tJ1J~n"il:::YI~1JL-1,)~lJ~\1V1~L~tl1J~~1J1Y1~t)tlnuln~1J ' 
.... If ,~. D 1 d ..... ~...... G 

~')tJ LLVl~~,n,I"iVlVlt)~,)lJ t)~"il:::~i'li'l\1 Yi~t)lJt'llJu1J~n~u'1Jt)\1 pcv fl"il::: d1Y)1Jt)tJGl\l ~\1il'1J~,)1Jt-I~lJ'1Jt)\1 

~ .¥'..t' 1 I ,. 1 II. ~., "" .. 
t) ,fl,l"iLL i'l::: L'1Jt) L Yi{l\1"il :::YllJ,'1J1J ~,)1Jt-I~lJlJ '".I::: Yli'l t-I,1J~t) ~ ,)lJ t)~LL i'l :::I"l,<n.l L ~ L Vltl ~ ~') tJ i'l,),lJ L ~') ~\1"il\1 

~~ L ,1tl~lJ,ru'1Jt)\11tJ1J~iI'lJL 1Jl1tl\1 LLI'l ;\1'1i'Yl1 WOl ~,ui1J pcv L ';,~vitl~,)lJ 1 tl~ hjn i'l,),lJYllJ, tJ L Yi~, :::-),V! 
... . ,.. J" r:: .,J S} AI 

~fl~U'1Jt)\1~1J pcv "il:::Ln~I"l'),lJ~lJ~i'ltJ~:::YI'),\1~~'fl'I"i'1Jt)\1LI'l~tl\1tJ1JVlLL~:::l'l'),lJL'1J\I'1Jt)\1~tl~\1LYit)~YI 

n"'~~, EJ LVI LVi tJ\1Yit)v!I'l,) ,lJ L -1') tln~'1Jtl \1 L I"l ~tl \1tJ1JvlLL i'l :::tl1'UL ,1'1Jru:::Yl L i'l ~t) \1tJ1JvlnLL ~ ~'~\1~i'l') ,lJ L ~')~ ~ 

"il:::~~L;n1t)1J~iI'utlt)nlJ,nfl~,v!i1J PCV "il:::1'u1')Li 

fl'~~~\1'1J'1Jtl\1~1J PCV ,1lJ~'tJ~~t)t)''".I''il:::n~\1~ntl~flLYlntJ') ~ ~Utlci ~\1i1J"il~ ~\1,1J1; 

N~UtltJi'l\1 ~\1~1Jl'l,)~"il:::VI~l'l')llJ~:::tl'~YI~t)Ltl~tJ~fl "l ~~{l~\11;~:::tJ:::~,\1 19,320 fllJ. L~t)L,1fl'~ 
o ~ .... ,1.1-· .L-.~ J.J "..;" .. ~'1" ,£.¥ 

~ ,\),1J'1Jtl\1 "IlJ pcv L'l.IU Uti tJ,\1U11 1'1 L YitlVl"il :::~,lJ, ~{ll'l ')Ul'llJt),fl11"i L "I VVI d'iVl"'l,fl Yltl \1LL l'l ~\1'll LYlU~qvJ 'B'1J1J 



9. 

-'-~ 

1 ;...1\11:_'_ I: II!!JI ...•. IJ.!.W_!l'(IW::~ ·L~~~\l L ~lJL j~~i!~!,!.J~IIfI!I._ 
,~,-~ 

f1'1~rl.ul"JlJtl'1n'1I'TL~tJ Lrltl~<Vf1'1.1tlU~1J'u (Evaporative Emi.ssion Crontrol) . 

l=A~~~~ L Yi~\l 

~<V1n~~::~Un'1~L~lJU~~u 

~_4 ~~~u~~U~lJn~~n~::~I~~tl\l1~u~~u 
. --- ----------. 

... 
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10 . 

.,.., 1'" ~ o~.,.. .,r 
1u i t1t1UVltrU tlU ii1'u ~:: L 1'l'n1'ltl'ntl tlfl ~'l.fl fl'-.,u li1'u LL 1'l:: l'll i'1,l L ~ L V1 tl1Y1,'\I ~ "S::U, tltl tI ,'\I Yl V1 L "S"l 

.l . A' ",.J A',.J ",.J"1 ., .,.. .., 
LlJtl~{\j'l'IlJll~'\I'1JU 1 tluii1'uY1 "S:: ~ 'l'\tI tltlfl hJu~',lJ'l.~ tlY1~:: L tl'l.1 tJ~V1T'rn L I'qtl-"tlUV1 V1 ll'\ltrUr:I~{:lVlU 1lJU LL1'l:: 

"Stltlu~l~Y1i'\llu~"llJnuL~tl~~::LLn~'B~d ~~~U~'\I~tI'l.tlllJl'l"lu~lJ1~1~tl1::L'I'\tI'1Jtl'\lU~~un~'\IltJ~u 

tl,fl,l'T L tJ~1 '1 LL~~::mul'llJ·b., L ;,1 tJ1 Ufl i::Jtl'\l~'l.ULL 1'l::~'uO~~:: l ,Ju~h~'n 1 tlU~lJU L tlll-;- Lrltl L "S, 

~VlI~Y1Ll'l~tl'\ltlU~ tllfll~u~~Y1in~::~fl~Vl~IU~lud ~~~Utllflll'Tn~::~ILtllltlu~lJultJVlllJ~tl1tl~L;! 

Y1ifl!"S~UVlltJLUfl"S::Utlfl~U 

(a) 

a LLUUfl "S::JtJ '\I~'lU 

b LLUULWfl1tl 

" 
\ 

(b) 

" 

I'n';-\I L "S L Vltllll dju~iu"lulJlflv!L 'I1"S ::uun 1 V1 tI~ ::111, L tlVl L ~lJt)f)ui~~u L ~ '\I 'I.I{\j::Y! L tlVl L ~h.J~ 

L~tl~tltlL~u~lJu1'1'\1'lltJVl'llJ~~~'\IltJLufl"S::Jtl'\lvfu"S"S~u'l.U l'l'l.';-\lL"SLV1tliu'l'\ltlv'l'\l~::~tl~'fl~"S::UltI 
L;'lltJv'\I'I'\~tlfl"Stl'\ltl'lfl'll'Ta"lu"S::uu"S"S::u,tJ'1Jtl'\lfl''\IU~lJu~::Y1i~~u~~tlUfl~'lOlJ'lfl ltlu~~un~::~ultJ 

" 
n'\ltJ1'l'ltlGiVl'1Jtl '\I L l'l~tl '\ILL~fll tl LL;"l ~'\IC;;tll tJV'\Ifl "S::JtJ '\I~ IU ~"luu~i1'un~::fl ~UV1fl ~ '\IlJ'l L U~ '\IVlllJ L ~lJ 

~'\ILL~Vl'\lLU1tJ 5 

n'''Sl'l"lU~lJfl,''StJ~tltlltlL~tI (EX~aust Emission Control) 

fl'l"Sl'l"lUl'llJltlL~tld~::Lnu~1'l~v!"i'nnL'ntlfl'l"Sl'l"lU~lJ~"lU~~lJ'1Jtl'\lU~~UL~tlL~{:l'\I~Utllfl'l.l'T 
vf~'\I1 tJD'\1~tl'\l~UV1'ltJ 1 mUfJlJ'I.IU"lUfl'''S~UVntJLL1'l ::'I.I~Vl ~~V1~1'lv! L ,Ju~'Iffi'Vlfl;'l'\ltlci1u 1 tl L ~tI~\11;LL~1 n-

1 .. () .. ... VJ" ~ ,.J "I • " 
Vl"Sl'l'l"SUtlU HC LL~::fl,"SUtlUlJtlUtlfl L'1fVl (CO) '1J'\l~::11lJlflY1"iVl LU"'i::'I'\"l'l'\lfl'l"S L"S'\Itltl,\Jfl"S::V1U~U 

LL ;"ltJ~tltl~\.J L ~'\I, :zf'\l~::Y1~ L ~~tlfll'1f~'I.Itl'\llu1 m L ~u LfiVl~U t-i"lfl ~'ltJn~ '1J{\j::vf L l'l~tl'\ltJU~Vl'!'N'lU;"l tJ 
~"lU~~lJU''\I~::Y1iL~iltJ'''i::~~n'l~l'l"l'llJ;tlU~'\I ~'\I~u~{\j'l'\~llLU~tl'\lL~'ll'1'\~~::~'\IlJ'fl~fl;"ltl 

" 

:1 
i ! 
1 _ 



11. 

d 1 "1 I .. r .d J ~. w... .. ., ~ J • d 
~L~, ~~ ~~~~~n~.~~~~.n ~1~~UL~~~~n~~~~~.u~~n~~~L~1~~uu~~~~~L~L~~L~'~~~L~I~ 

~~~11~ ~.u 1.u~~Vt 1~-;;)~;~~1L;~tl~~';~u L~' ~;WrULU~fI~lJtJL~1iUl\1~n~~~Sj L~~~\1~UL; 

LL~~'l.m~1.u~,;~u L~'~U 

~1~~UL~~LW~~n~.u~~~ul~~u~~~~~~LU~1;L~'~U ~,l~~un,~~uL~tJn~u~~~u 

L ~~~~tJu;;vinn "1mU~lJ nt-sn -S~~.tJ·lm ~ 1~ L ~tJ ~~vi~ ~~u~.n.fl L ~tJf';~U;'tJ~~LL~V1 \1 L u "itJYi6 'l)nJ::; 

• 



12. 

" '.d .. 
n1~~~L~~~~~~~'1~~~U 

fr,j~~tl-rtJU~ ~ 
! 

tJ1 f1 1 'tf .. 
D~l~U~~,tJ~~~~~~~==~~~~~~~ 

,Jltlft\!1ll1 \if 

~tJ~f\!tl1-rri-wr 
•• I' 1 '" 

Vla'f\~ntJVltJ'j'l.I 'i) ~ -olE! 

-.a tJVI7 LL~11l ~ti"~'~UtJ1f11I'1mtJl'1!J;' tJ L VIa ~1~_mL~~L~:"l:;G;l;tyfl!1 f11 1'f 

~':lf11i'1Vf~Un"OJ:;~u '1 tl"OJ'U-i'aut1" ~QO:f (3SoC) ~"vi"QtlM.1Jlli:h:;VI~ 'l. ~5u '1. Ul1lj~ f1 'jtJ" L UI1l 

"' ~ 1 "'.I' ... ..l..r '.I' ~~UU~1f111'f'1.\1l~1f1~:; tl~~'jn"OJ:;~tJu~U\1l'~~"tJ1f111'f'U"OJ:;n~ru~~nL~~~uti"tl'j:;~~ 13So p (57°C) 

f11~ L l1I1l-UVl~ -tl" ~'U l riC) '1. ~a1f111'f~1U~~fllj~1.1\~"OJ:;mtJfJml, EJfl,11J ';~ULLOl:;~ui'h:;il~tllj~f1 \1l~ rj;1tJtJU 
A' .I' '1"'1 d J ...., r:: d 0 ~ .. 

f11~~,tJ~JlJtJ1n1 i mtJtJu~1"OJ"OJ:; Lii\1l~fl!fl!1fl11'f~U \1l \'U~ru:;Vl L~'jtJ,,~uvr't"\1l'~~'I~ L'j,~~ "l 'lI" "OJ:;VI 1 \~_ 
... 'A" IV .,., tel" d -

~1n11'f'j~u'1~a L ~1J~U ~"uu~:;~a~il~U~tIft\!1f11I'fL~~~U~n~u~u" 

~~1~1f1f11~L~11~~~~~L~aL~~"'1.u~~"~U\1l1tlu,,n~f1~1fl L~~tl~1~~~ "~"L~1'1~~ 
~ 'I'" d 'tI ""1'"'<;;P 1 ciA" ... , ~""OJ:::il~OlVl~ \~ HC VI L~l \~~ ~~~\1l LtOl'"OJ\:lt.hJ~~n~1ntJ1~ LaEJ \1l~Vl L~tJ L~a~\h:::m.!~\1l ntJ ~'I1~~~" 

~tJ,,-.;r'U11l -rt.J.if" Ll~tJ L EJULL;, 'OJ::: 11i!1f1 1 ~.r'U~ntl 



~tJ It.!tT\l~·''I~-
L ~ L l11eJ ~ 

l~ eJ 1 t.!iT \lm,i-w 
~tytyin-l!'T 

~ ill utT\'Ivi eJ itlJl1Ji n ifF====~ 

13. 

fl~U .. -. 

nl~vf"l~V1~'l; L ~eJ L 'I'I~\lvfri';"'l'u~rrTlJul\l9i~ 1vj'1.~~BtJ "l~;tJ\lV1 ~ '1 "~fUl11Jfl'1JtJ\l;'El"~tJ~ It.! 

.¥.l. ,"";. "' "' 't"' .¥ "' ""1 ~\l'UtJ 'ZI\l"l~'lJ")tll~ L~tlf1l~ LliIlJ"QfU"'lJn'1Ju\l\J~1~Ultl~.llJ1eJtJ "''i\l'1JtJ~.EJf111t.!~U~tJ LV1tJ1 lJ£HLI1191 L~EJ 

'l..,~ ~\l LI'l~eJ\ltltJ;vf';eJtJ\!"l~~~ HC 1'IJleJ L~tJ<l\lhi L'I1tJ'1JfU~lht1~Vll~LLYl\l L~~eJ\ltJtJv1"l~"'lltJ':iUU~1 

V1~'l;tJ~"'~'ElLUtJ~f1~U'l;'I1lltJ.tJ'l'IJLI'l~eJ\ltJtJ;~1 ~\l~'IJ~\lV1~'l;LI'l~eJ\ltltJ;';eJtJ~'lJl; a.u1~~uL~\l1~ 

1hiU ~w 1~-o;)~ L tiw«.mUfJlJ By-pass Iil\l'lu'juvl 9 ~\lfu ':i~tnEJd-o;)~ L UYl LS~eJ L l'l~eJ\ltlu;vieJut)\l 

t.!':i~lJlfU 220
0

F ( 104
0 

C) ~I L wil-DtJd-o;) ~V1~ 'l,1 L l'l~eJ\ltJtJl'i'ljt.!':i~ffiil ~llTVl~\l~U LL~~-o;)~V1~ 'l,1 

LI'l~'El ~tlU;ril'l.llJL~.i\l~tJ;.tJ ~~"'~ULI'l~tJ\ltJU;~~I'l.llJL~.~eJUi\l~U 1'l.llJL~.'1JeJ\l~lJ~u~n"l~~\l 
A' ., ., " .. .. • r;: • ~ d '1 • ~ ~,IV 

'1JUVl.tJ ~\lUU-O;)~V1~~"'~fU"'1n'1JU\lU~"'~eJLtlUaYla\leJtJl\l~.~L1.LlJeJ~..,a~lu~\l~~eJ\l..,lJtJUI ~IL"'~ 

O"l~V1~'l~~fU"'lJnnl':iV1~\liU'1JeJ\lLI'l~U\ltJu;V1~a\l1; 
oJ"' J • "',¥..... .I'd" 

1 ~uun 111'l"1Uf,llJ leJ L ~tJV1 'l'l1 L I'l ':ieJ\lll eJ~\ln .n.lJi LL ~'U-o;) ~'l1. tJ'l.., L eJ L ~tJa'~tJIVl'1J'IJ'ZI\ltl tin ':ifU 

L..,-a'I'h::!I~mLV1n~i\lnulu LL~!I-rV1tlt.!':i::a'\li'lUf1i':iV1~\litJL'I1!IutJnu LW IMCO (Improved Combus­

tion) CAP ( Clean Air Package)~ GAS (Clean Air System), CCS (Controlled 

Combustion System) Lnu;u ~t.lf1':iruL"'~IO';.UlJIf1-o;)::'l~«ULI'l~eJ\ltJtJl'i'~~f1t.!~t.!1\l'l..,~ ~\l':iltl 

a::L~tlV1f1I':i~V1i\l-o;)::u~Yl\l'l'IJ4~ 10 

~\l~.::f1I':iUYl-LUYl'1JU\l€'lJnri~<lnUnl':i~UVlIt.l'1JeJ\lL~eJL'I'I~\ltJ~LVwtJ~l\llJln'ltJLI'l~eJ\ltl'IJv1 

vfl~rif1i':imU~lJf1i':if1 ':i::'illtJ'1JeJ\lLtJ L ~tI ~\l"'. ~f1I ':ii:lVl- L UVl'1JU\lftJih:::[tJeJ ~nuf1I':iueJf1LLU'J L l'l~eJ\lEJtJ; 

a'~,.,-ru t !'l1feJ\lUtJ;vfrifl.ilJ L ~. ':itJUI11~~tJiu-o;):: L i:lVl c1'. LL a::!1~ Overlap !tJlJln ~\l Overlap ~'IJ-o;):: L t}u 

ni':i~I~L~tJ'LrleJ\l-O;)inf1I':iLi:lVl'1JeJ\liultJ~u<l::nl':ii:lVl'1JtJ\lf'IJltJL~tI ~\lLn\11~'IJ'I'I';tJlJn'IJ':i::"'~i\l~\l""::~\11 

U<l::~\l"'.~l'litlleJL~tI a.tJLI'l~eJ\ltJtJ;~ril'l.llJL~.':ieJU~\l~U Overlap d-o;)::tJ1.'luLVl~~\ltl'IJv1~!lnl':i 
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~'Y1'~ ';'bJorLLlillili~,tIl'pJ 
~,u~ru~~~~~L"I1~~~::uu 

., 
1::U, Ul'l, '1lJ 1eJU 

~ If' ,rrr'l'f1 L; tohn 
q eJ,n,rrrLlilr..!11l1:: 

@ h L{$uvl;eJU 

14 . 

. 1 
'l '1U -o;),-U 

1'l"lJ;tlUiL~UU~'fln~ 
:: 1tJ1\l~{lvf~ULL~' ~'lJ1eJ L t:tUL;rrUtl,n,rrrLvl 
tJ~\l~{l r..!,n~::ltJ~\l~{l 

l'l'U~lJn"1n1::-O;)'U'lJeJ\l1eJL~u,lu1::u::n'~LU1l~t)\liu-o;)::iu LL~ Overlap 'l::u"~~\l-O;)::'Y1 ~L;1t)L~U 
u"l\l~'W L 'i.;nvl~::n~u L';., 1 tJ L t-n 1 't1~~'lJ{'(u 1 eJWiBnl'l~\l't1ii\l1; LL~LUUl'\ln1iii vi~i'lJ 1 eJ L ~U'l:: L w~, 
~1fi'1In'11"'~'lJtl\31u L~mi,u ~~vl-O;)::Vl~L;LLnor1eJWi L~tl'l,\l1Y1UflI1 L~eJtJu;,u1tl L~U-O;)~U,U L~fi,j'eJ U . 
A' ~ 

U~::'Y11L,.,~ru"'1Jij~\l~Y1'lJtl\3n'1.ruY1ltJ~~~\3 LL~::li'\l-O;)::<lY1tJ~lJ'1ru'lJeJ\l NO 
x 

Overlap U,U ~ U~::'Y1~L;LI'l~eJ\lUU~L~ULU,1~Jfi 

~~~eJ1tJri'l::'Y1~L"'~eJ~L~eJ'l'\ln1Y1un"1LWlJLI'l~eJ\lfleJL';,1~n~~"'~\lL~un~'1 EGR 

(Exhanst gas recirculation) ~\lLLor~\lLU'rJvl 11 , a~"'l'u~::uurl''l::'Y1~L;LLn"l11t)L~u1,.,~n~u 
L';, 1 tJL UVl'eJ 1 eJfi l1i\l-o;)~u'U'lJeJ \lLLn"l1Lu L {fui'h ::lJtJ~lJ,ru l rilJ~U LL~LLn'11 L ,.,.i,rl' -0;):: 111lJn,~ L (.11 1 "'~~\l,lu 

d1eJlJ LLn'111 eJ L ~u 1l1~ L';, 1 tJtJufi'u 1eJ~h ::Vl~ L ;~ru"'1J!l~\l~~'lJtl \In, ~~U~, tJ~1I~'\I ?)'\I,l'\4 ~\l LI'i Y1 NO 
x 

d~ '" ~... ..,. D It I. 1 
~::uu EGR 'YlL~ULI'l~eJ\lUU\ilu"\l~1I-o;)::tJ~::neJuY1,u'Y1eJ~~~1Itl~~::"',,\l 'YleJ~,lJ ~L~U 

~''1\l'lJ''\lLL<l ::~utJ;n·tl\lV1·eJ~'lJ 1eJ~ L u~::uu EGR ~,ulJ,n-O;)::~1I$f\liu,.,l.ju 1";-L .9ftl~h ::~~{'(Y11u L ~u 
.I. ..,.. d ' • ., • A' "~.J.J ' . 
'lJ\l1 eJ L ~U'l :: en un LlJeJ L I'l ~eJ\lUU\ilVl~\l'1U L 'Yl.,iiu LL <l ::1'11,:: L 'lltJU-O;):: L~Y11 Y1n'lJru::'Y1 L l'l~eJ \lUU\iI L ~\l L 'lJl ~ 



15. 

51.Jl'ntJ ~tjPJ'MJ!i EGR 

\ 

" K _ ~ ~. ..4" • " .J 
~ 1'111 L 'l'1Jtl"tllfi lrr~"'1J1.J LLri ::iJ'1.J"'l ::{]\1ltlfifl1 ""'1.J" L1Jtl ~U?f1.J L "}" L {]fl ~ Vl1JYl fi "Yl ~\l'1.J'1Jtl\l EGR 

ih::LLa\1l\l1-lL1.J,tJV! 12 

• • v __ .. 

Yltl~~,nlrrVltlL'1JlntJfll"}~ L~~ Vltl' 
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\ 

...... He LL~:: eo 
~ 1tl L ~tMtJ1'tJtJl\1 LL;-l 

JtWll ~ __ "'i::tJtJvi~,Jtl,m~~~~i~~,1 tJ~.nJt'i'tJLLn'2f1 tl L ~tJv/;m .. 

~::tJtJ EGR tJ'~'2fU~~::fliu~~~tlcl~un~tl~Lrltl~W~~O~tl~L~~tl\1tJU~~~~w~~~u~'tJ~tltJ 

.a, '1 111tJ~::rJ Speed Sensing unit ;z1'i1~tlLL~~-rrtJ~.,na"tJ11J~1'~~"'1J L{'LL~::Yl~~mllJ;uu;z1\1 
• ., _J:ii . .,. ... J .J 

9i~tlUt'i'tJ~ ::tJtJ~ ::tJ'tJ~'''1J~tlU L uu~hn~ ::VJu LLVI~U EGR tJ"\1LLtJtJ~::-rtJ~~'~l'n,lJ(l ~,n L ~~tl ~LLtJ~\l 

~~.,w~tl\l~"lJ~un~u~,n~tl~'lJ1tlL~tJiu EGR O~::~~Lrltl5u~UL~~L~1I~1I 

LLn'1JI.CJ L ~tJYltltln~.,n L ~~tl\1tJuYi'LL;.,1ua"lJ'~(l~::V1~ 'l ;u~~'Il~~U 1 ;"'~"tJ~~;,tJtru 'tU~5 

u ,nth:: L tiun'~cJlItl"fl'Yiu~"l'Vli L ;,1 tJ'tu~tl~'lJ I.CJ L ~tJ ?!'\lLLall\l'l U1uv( 13 ~tln'il L ~u LUtnn ,Yi~:: 

L ; .. ;1 tJ L foJ'l 1 ",l.7~'lJtru He LL ~:: eo 'l u 1 tl L ~tJ ~\l'ltii!~:: 11irJfoJ~t'i'utJ~::~ ~l'm'l~tl\1 L ~~tl\1tJuYi'lJ'lrnrn 
• .I ., '" 1 ... '" 'I J 1 "'., 'I'" • '" 'f 

Utln~'lfl''l L~~tl\ltJ1JV\~'::V1tl\l ~f\!L~tJn~~\l tlL~nutltJ ~un'l~'Vl~:: tfD'UtbJtJtllfl'lYi ~"''''1J,"L'Vl''i1U ~~tJ 

tl.,n'lYi~ ::~fl{b.Jlj~'lU",l7tln ~tl\ltl.,n 'lYiiu Di verter, iU'Vl'l\l L ~ tJ. LL ~::v1 tl~lI tl'ln"'i'il1i\l~lItl ciw ~h,,!u 
'l n; '1 fltJ.atl\1"'~tl~tl~'lJ ltl L ~tJa~",-rui1J'Vl'l\l L ~m~:: dJu4r.tlu\ltru 11i'l","1 tl L ~tJ 1 "'~~tltJn~tJ .i.u~u 

Diverter ~::L<hJ«'~tltJ'l;tl'ln'lYi~'lnnu,JtJtln~u~~tJ.,n'Yi"'~tl~tl~'lJ1tJ~~w::~iu~UL~~~n~::~u~ 

;z1\l~::'Vl~'l;Ln~~~,n'Yi~u'tu~tl~'lJltl~1J'fl ~\l,1u~\lflU~U'~~~L~tJL~~\l~,n~";~L~ L Vltl~~'UL;' 
lJ,lJ,fl ~\l~::'Vl~ 'l'; d~~~,ufoJa1J"'u ,lJ,n ~rlml1fl "~~U~,tJLL;,a\ltltlfl1 uvlvltl1 tl L ~tJLL ;.~ :: f.JalJ flu 

"J ., r .., IV 4Ol" rtf ,K d W cJ 
ti' mYiu~~'Vl ~'Vlt.lfltllJ1J L'll .,lJ, .;r\lqU~\1'Vl1 ~ "'LL fl'2fU U'l \l~'iI 'llW::'Vl LL fl'1T Ltl L ~£J'VltJtlf)1J "~lf) fl~ ::tJtlf) "!ut)u 

~tlltJu'l~tJt'i'utl'lfl'lYiu~"l'Vli~'lflnu~cJ~~;11tJ~::'Vl~'t;Lnllfl.,~tJ::~::Lu~~u'tu1::uu~tl'il~tlltl'~tJ 

;z1\l~::LVu~~'Vl1'twntlLfitJ~~tJ~tJ~1; ~\l~u~::;tl\lfliu Diverter 1~Jtl\lt'i'u itJOu"m L ~.,nL~tJf)~' 

5u Backfire (itJf(u1yJ~cJJ f)~tJ) 
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. 
I'Hl't'lI\'1C1C1fl __ _ 

) .. 

l....- -':"-

5U1't'l';11\'1 -----c ___ -J 

"i::UUn1"ir-nUl'llJ 1 C1 L ~EJLLUUcr<;)C11fl 1fT L ';,1 til u~ C1 hl L ~U,lUrlfll "itJ~Yl"il'lmHnUU~~l'l 11'1 U . 
!1~C1 L '1Ufl LLYlfl~'\'ItrUC1C1fl1 tl LW AG (Air gard), AIR (Air inj ection reactor), 

ThermatorLL~:: Air injection system L iJu;u1I'1U"i::uuff\'l'YIlJl'I;!'l::1in1"i1'l~\'I'UI'l;'u "l tru 

yY\'ILLSlI'l\'lLU1wi 15 

Diverter 
ta.J ,JC11 nl·pf flu ,j~1'l C11 fl'lfTC)C)fl 
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",)::\J\Jf)'l~~"l\JI'J1J 1 a L ~tJ~fl~"n1J"lLL;"l1.'ia-l-H fJw.J"lYl '~"lU 1~ a;"~~u1tM 16n LL a~\ltJ\I 
h"ltJLU~\I~~~"l1Jl~L~tJ ~\lfiu1~~"ltJ~1nU~"lI1J~~UL~~~~::~1L"1aL~tJ~~"l.,~~au1\1~U~L"la~~:: 
~~Luvi~~"l1Jh L~tJU1U~U L~~~~~1L'; HC LLa:: co Lfi~ L Ou~~fl 1'11i 

• 0" • 
fla~~ "lYl"l tJ-LL~U L aViu L aa 

(8) 

\ 
t 

\. , 

(b) 



.J • .J"I ., • 'I" or ... ~ oJ .J' L~~~~~~~~~ 1 ~~~~I~~uu~UU1~~~L~~~~~~uuu 'lU4~ 17 LOuL~~~~~l~ 

u'fuu1~1a ~~~ 2 ~~UU ~~ LLUU Ca) ~ 0u~~uuf1~~~m~'lu1l1; ~ ,Ju,U~lJi1~ -i,UL~UU (b) 

flI~'lU'il:: dJu1;vqu ~ LLUU~~t\1 .;(\1 2 LL\JU;!"'l::11'l-tl~Y1~\J~tHJUvl1u'l~1iYh1u 

,qu 

19 • 

f1~1~lUi'jlJ1il L~~;iil~lllJ'il~ ~GulJina~~1'u'lu d.j~~'l,.,~ <] vlllfl11'il~~'il~LLiltr~ L~U 

'l un-~ ~ ~ ~V;lJ~~U~~ ;zi~\JI\1j'\uV:1 Uil~'l U 1 ::,.,~ ~\1VfS:ht1~Y1lJ~n ' <] L.uU ~L m ~ ~,11~~ dJu;u ili'il":; i~n 

~ ~ ~U~~'1!1:;~~~h 1,j~~~a::~~f) UI\1j'\ui1\1~U L OuOllJ 1 tJr1"il ~\1,lu~\1a~ m~u ;,~h:;;il ~iln 11LL;t'lJ 

'l
tc; ., cR· t ""'.d 

f)D"'lJ~~'il~~"'l~L~~ ,.,lJ LYI~11f1i~U\1~u'l"'~t1~f)~u~1\1il~'lun1\1L~lJ~~Uj'\~~il~ilnl~~~~\1Lj'\~~\1ilil 

~l\Ji'jlJ 1a L ~~ 1-i;, ~ L ~ilj'\'1 ~lJU~ilYl~~'lJil\1U~ ::~i~U 'l Uf11\1 L~V;lJ"',Uj'\ ~ 
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