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1

State the purpose of Exhaust Gas Recirculation (EGR) system in L.C. engine.

W-252m

TLO-3.4 A

2

List the major pollutants regulated under BS VI norms,

W-252 M

TLO-3.4R

Define the following terms related to LC, engine :—
i) Brake Power  ii) Brake Specific Fuel Consumption iii) Indicated Power
iv) Mechanical Efficiency.

W-254 M

TLO-3.1R

State the function of any four sensors used in Engine Control Unit (ECU).

W-254 M

TLO-3.4R

During a Trial on a single-cylinder 4-stroke oil engine, the following observations were made: Bore
= 25cm; Stroke = 40 cm, duration of trial = 1 hour; Total fuel consumption = 8.4 kg: Calorific value
of fuel = 45,000 kJ/kg, Engine speed = 1500 rpm; Mean effective pressure = 5.8 bar, net brake load
= 1.2 kN; Brake drum diameter = 1.5 m, rope diameter = 2.5 cm; mass of jacket water circulated =
600 kg, water enters at 18°C and leaves at 55°C; total air consumption = 360 kg; Room Temperature
= 22°C; Exhaust Gas Temperature = 280°C, Specific Heat of Exhaust Gases = 1.2 kl/kg. K, Specific
Heat of Water =4.186 kl/kg K.

Solve to determine :— i) Brake specific fuel consumption ii) Indicated thermal efficiency

iii) Draw the heat balance sheet on a minute basis.

W-25 6M

TLO-3.2 A

A four cylinder, 4-stroke petrol engine 6 cm bore and 9 cm stroke was tested at constant speed. The
fuel supply was fixed to 0.0014 kg/sec and calorific value of fuel is 42000 ki/kg. The plug of 4-
cylinders were successively short circuited without change of speed. The power measurement were
as follows:—

B.P. developed with all cylinders working = 16.25 kW

B.P. developed when cylinder No. 1 cut off=11.55 kW

B.P. developed when cylinder No. 2 cut off = | 1.65 kW

B.P. developed when cylinder No. 3 cut off = 11.70 kW

B.P. developed when cylinder No. 4 cut off = | 1.50 kW

Solve to determine :— i) Indicated power of engine. ii) Mechanical efficiency.

and State the purpose of conducting Morse Test. '

W-25 6M

TLO-3.2A

Explain the Morse testing of IC engine

OTHER- 4M

TLO-3.2U

Explain working of 3 way catalytic converter with neat sketch.

OTHER- 4Mm

TLO-3.3U

The following data is collected during a trial of four cylinder petrol engine : B.P. with al]
cylinder working = 15.8 Kw

B.P. with cylinder No. 1 cutoff= 11,14 kW

B.P. with cylinder No. 2 cutoff=11.2 kW

B.P. with cylinder No. 3 cutoff= 11.36 kW

B.P. with cylinder No. 4 cutoff=11.3 kw Find mechanical efficiency of engine.

OTHER- 4M

TLO- 3.2A

10

List the various methods to reduce the pollution in diesel engine.

OTHER- 4Mm

TLO-3.3R

1

List diagnostic tools used in fault finding in two wheelers.

OTHER- 4M

TLO-3.4R

12

Explain Heat balance sheet of testing IC engine.

OTHER- 6M

TLO-3.2U

13

List the polluting emissions in exhaust of I C Engine. Explain their effect on environment,

OTHER- 4M

TLO-3.3U

14

List the various performance parameter of IC Engine.

OTHER- 4M

TLO-3.R

LTS

Define 1.Mean effective pressure, 2.Indicated thermal efficiency
3.Brake thermal efficiency 4.Volumetric efficiency,

OTHER- 6M

TLO-3.1R

MN-Ba\L*f’at "m V%ﬂ\’)ﬂb




Choples ND B, _ |
S.C. Engroe dechny £ pallukisr Cooko]

] i

* i%ejﬂﬂmvﬂl&]] o T.C Erqgmel—
- dn #iv1l cheplen rakes:

* Piston speeel'— "

The...avevage OL’J‘}“"’C'Q Navelled the pislo>
per mnuke 1N o engime. 1T Kiownd g's prchon
e . e R

_ = ()-;s)ruh &'loe_,eol.: 2LN wmi

Where, L= Leagrh of shoke in po’
N = speeo] sf etmK €hal)\in 7pro

N Engine deshngi—

(% el : .
|Wf”§&h) et wFormahon ,Ahat irrot pochble foba
Aekermined by cedadahons. |
2] To conFim ~he Vof:'-otf ot A akar otAeJ whilée

- Jlesigmng AJhe engme
2 Ty cgl&ﬁy He coshomens cu fo +he veded
powess  anth guaventced Fﬁwe/{ AV p hEY)

e Ygper g duads -
A tomwrevea] Aestr B Thermo aL)m o s Fests,

J%@-h ch LK

D paded power with of guarenied Sire) consumpham
1N Key| Kev-hy- -
A The quanbl; ¢# lubnakng o) LOD St e -on
bvake Powenr bac)s penr pvh- '
@"(’hr& ovejﬂuaa’ Cdﬂ'\g'qng Ca‘,fqo',7cﬂﬁ‘@_/jg\-m€.
~®The quambly of esvling waler cvaidale ) on
o ake poweh bagir 10 Ko ) Mw by




Thewroolyname —teati—

BT Pr o€ s | '
@ To cormpave dohtal resdts with Fheorelcal

N I.OLOOJ ]’J'GJf’ﬁbYTWG’W&Q.

The MEeaAUYement< ‘Wr@oe,?&q@,}o oLe/[-t/rm‘H')e,.%Q
me chaoenicol “?rH—wPAmOJ e}ﬁ‘cl,emzi de engine, <
afffcm Hhe Heek Ledemce accound arve,
@ Frndicoked prwer CZPT (@D ke pocsen CoPJ

B trichen power tFp) B Head corred by ekt

(™ P\q}e of Hurl &m\(lrmphmg;/?}e;—-mhﬁ,t vadue ¢
@ Rode cff 'ﬁ"bw Cfﬁ Cosoling chf?/d"Cffy}re, 1N tem P
._ o CM.‘(JJJO(})“‘SS ~Yhe he camed & &2 [m q

o oJers - ) |

Y - Zfﬁoumleot_;“ﬂw@’&ﬂ

- M he power developed iDside he engine cylmeley
(€ DM as  znolicatood Powes CZP]” | s

2
FP= ‘Pw-)z/ﬂ N Pm:mecfn 8%-9‘J“;\’e* i
Pﬁeﬁf.{wﬁe} anNqg .- press-
c’:}—__,,g e &‘\eng}ﬁ o shelea LUre Wa‘ﬂé'hjtgtde,

P = cls avea «F gl;bo/(%’
N = nNp - of Powe s holes
i 8 =S e Shoke Cnoine
' #"'i?f "'ﬁD'O’_ PPDW S)‘T"‘B,ﬁe gr\_‘aj\ﬂ’)e.

@m# 1 T % mﬂ

% Mmegn .Q_,%'E—G_c_l—-]v@, presfure _{‘.___i_r_ﬂ_?}-—-- o ‘
B - anavaqg e H'{[’DH{e}if'cJ pressuse M/,f,'};s'-_
" debng on pistsn cuvng dhe zadire svmploSin oY -
- Power Shvlce, wbwdd Tove o pvoolucee e Jome
evnolnat o oAk a s Aok Pmoﬂue,pa’ &Llﬁﬁg e
sebusld tycle. |




- L ek work [Vma&u,eo(: Pn X Swept Vo™
| = PmX" Ve
j}ncbcwteol Mean *ffechve prequve Cjmep]'—
" wegn PEFechve Pressuve Yos e on '
Powexr” 15 called ndicaked meagn GMLT;}O;LV;LO/

Prersuve.

Prake Meah effechve Presiune L bmep)r_

_—

“meqﬂ PrPrV-Pko’ve Preliure lbé?Afa/ o) B.p. 7

Lhp= bmepxvs]

%;MEﬂ&ungen}T oF E;ﬂ——

o 0 > o-;,E’ eng}né at perkeed gF ‘1P‘&€—’ol Car be
"~ coludated  with dhe elp 6F vdicotor w hich J ¢
,f—}k':f’c) MJH'/L? Q/g]'!f‘o"e/f MO‘O} -GGVQ"V{QIBOO d,f)h"‘f_[jd?t
nride dhe c/a!(no}eyf 15 obradnred ok qo{,;o,?rm
talled C!f\\%ob'r’a)‘o’/ d(,iqgvm)f. |

The A’\fP;(CJ l)ﬁd,{'(‘a,‘*o’f c’(jo{qﬁm GID}‘Q:{‘O“’G(

a L r‘ﬂo“owj .




'_\_Hre cx{fl’qq'{m 010}‘6\:(1‘)@4 | a Ob(@’\/el Off‘l‘O"*z:—e/(‘
. W oYL oH—a}neo"—-— Aren ZCTLacJ]
[1,7/ reavarnging thil area ‘e ol 7 }ﬁf*oq“f“&c’lff‘ﬁ)c_

J}Q length o @wlce, Vo ™ g s howan in 337!:3
Ala-b-e—ol) = ALG-#= F-9)

. we get She hugw /ﬁ*M-g-l-e # rectongle_
as m e, |

= [wont< /ey &% N
= prﬂ%'\f_f.‘f/\}-—- PrrX PALXN

—

Ye chve TTMJU’Y‘Q (on be Ca/{(.uu!a}“tal s

oo of ma{/fc,a,p—o COYJ'X & pving ndex
Lengt =F 1 di codo® Cﬂ”fo[/olom

=R\ S et

meaqn T

P =

mea &F mo‘b(aj'of‘( » M
ength F Mo gron) in M
(YPY‘)T\EIB 1n4}6/}9. &"Jm -}’Urww{wj

Foke Power (LF]

USQM poweSY owey)able ck crenkshaft?
BP 1S les.s Fhgn #F be couse . Py

j Redhon bet Ly}ma’e/b’ 9f Fer0en %mgr
" Leawngd, gaavc,\fodxe Mechg-efe.

2. 7. 1 MfaAurYPcJ fﬂqmomfjf/zf’w\w/ bC,
R i meaure Y e

. @, P=CW-S]LR 2T N
A = cl/{’aol Wgh't 5 = J‘[?Vﬂhﬁ loolqnoe, HC/&LV‘)&

h

"o

A
i
S




R = Byalie drym Vaduur‘,nJﬁ‘an

JVQ)(‘I%VDJ.LQ/ ’0010'-': [W*‘S} .::S.
role ijye = [w-s}%’fer;/

YallE = 4 ?-"1‘_

- \ o= N o&‘u ¢t a//n,{ rY)
+—L ™~ r— ~ ¥ ’ /
| R= Yadius «f rope
. e

E— J W té?f YU 1"“.1 © @L.‘J“\ (J' -3 fj;/ N gygrY ?fj'(f__',.“f

%@c%rﬂ ?Dum@ﬁ Egiﬁjv/
d {’F FBKQT\ ce be.%wee.n ZP <P B_P

[Er= T
Tnehon Puer ic measuved by Motosmngest
Williamls  €haught me, movte JZE "

ME2lurenent i F-f

—

%7 Pqﬁf‘glfiéﬂ;ﬁon .5,[.?79 o peho] Bagine o~
rfefﬂh\jwf)_a) dhe fuel \ﬁ)f‘cl—o’\’ For OLM@( engineé
eNgine |5 cl'mveb% ’YOJ"“&J \Cf’eeo{ 107 Some &daf;ﬁa)(

 Wipdu - | |
| The FPowed g)ven ]7 %Le/zsnaﬂ ModoYy 0 o”ave,
engrne o raled <peed [The P ,

[-P"\'o ]"O'hﬂg vae(ﬁj) !1\




‘Ji PDE_ ' Maoxse %@_i‘%

s

To wonouct Hhe m™orce f")—eCE 'ﬁﬁk Ew')q)oe 1S al Jowd
Yo Byn ca.j tonstant ﬂi?t?ec?'f € bvake ?Oure/\’m
Weasured when all Loy ; polends™ ane wovig
Cfalxeue)(cprj Jaotrzated }*owp/:.7 L

ST It Tt = ZBﬂ ”\‘ EF”'FK*‘@"‘&J

w}\eﬂf I, T B T T ave Tndse ajecs! Plwers Moﬁla)

ng\mazle/ﬂ‘ 13,8 respechv ab
(Bp jéﬁgme = Biake power of anme, wWhen gl rfod‘( |
N pdens ane OL&/el»opmj POwen .
£ FHF“ [;3‘& = Q\,\f_l-,ana,f POwens f}f Cghho/@/\d"l;z,’s,é,
Cate T+ I\_gljﬂ},lcjvmj%gj Lzﬂéﬂdeﬂ O, = ey

(?q:\":[q’\"lg) i Q}?)z,g‘q + C &4+ R F3+ f‘t.l __@
Sreadiody o g hnolens; 2,24 ave cub- 67 gk

when og\molrw R TR T o FL, >
C Tt 7a) = (8P), 3, CRARIRIRAT - . |
When ﬁejhrcAe/‘b’ 255 k- ~JFF
1:?1,1&:&)*{9),,14+£T:+A+@+;:0 D

When og\msz% \§ ek —FF,
(24T 430 = L8122} DRt Rt Rt 1] (O

o Tadhtofed  paweY oF \7},1»04@/3’1 can be (aluJQLngy
| Kdo&}\facf!‘»hj e (V) brom e D we gef
j‘\ C BP‘]EAQJDG‘#[—E’&Q. 1.’ ’

%M‘\\\'imy z')_ p— fB)ﬂg,\ngpr—- [E)Pj,g
| , = LBPlaame ULP])%,
= L BPlenane~ CBPIIZS.

I



. }’_}_b)f““l ZZ?J > s 2 e T Z;""jz,

é/\l'j\ "Ne

/Ev?t[%a F)cJ pruwes — [:(—‘P]

Engine Ler) Eng)DE

e il P

G’P‘Pﬂf e c,; ey

ﬂ Meclﬁqﬁ; co ______________E—F-fimengz Cn—me k) i
Ftis axaho of B.p a4y Q.;

TZTUE'CH': g; ':—-——g’-—_f._._______
EP+.E,

2 Thermal eqpfﬁiu'éncgi-« |
- Yaho oF Prwer develo peol Ao the .Hea} Ercy

O’Fr? el Suppﬂea'. 97
| qjBfalie theamal 28 ciency Daesdie
' lhﬂr}"h = BPIn KkKw
mass of fFeed v cov-yn
M Racec K7 kg

by oandicaled Thewmal efficiency Lhypl:-
n‘I'H’?: F;L‘P'I'ﬁ KA/

JASL {frﬁ“’e’{ < CN- YD
M Kalgee KTk

2] Pelabive e-ﬁ%'cjeng Cne]t—
“Aaho Ff Brake Fheymal CHidemtsdo dhe
corrospon obin g iy Shandatd Q—MUCD"%/.”
o= B2 Neny

Bor shael i e ' %)
¥ 'e/:) Ql*ﬁe \ =— o e ———
_ Rahiid / [rey™ f(ozg—n]

—

Fsv '?ex{wol_&*gme ’T'Zo:n..r_}:o): (ﬁCsC)T‘ﬂ :



Sl volumebac  efbcen

~otho 4 ~Nglumne y:fajd' adm‘,%%eoﬂ mff’/)o:{ge,
advortbed o Ahe engine eyhnder (Va)odinng
Suchm Sheke ak NTf o Yhe Swept N2 )™

_ Vo NTP = Notmal demps o Poedfusts
Eh"’ _ e L |
. VY

- PaKe Qpedﬁ.‘c ’ﬁ‘iﬁj Lo iurnPhm Cb.s-F-cJi-

ik is a ™ass o ,ﬁu,e,l fre;\u)wo(r}‘o O(,@u@f,opj_)«wéﬁ
Brake powesy Lovia ?eﬁ’;oo’ oF 4 HA

5t s
‘\ﬁ'\lmd/ propevh soal o Dicke Yhearmal @—ﬂﬂ“um:.l
P . Foel condrnphen 10 KE)/H'{H

P af<e. P‘Dwe/rtlﬂ Kw-
,ﬂF\Jpl): = Ky M |
Pohlem s

%\j Ehaybe bas pI< o a{iame}t’/ef /F 'écm; Je”.‘i’”‘
F shoke 4vem 2 yrneagn Cffechve pressure

S bat - The CGngne Mafes 120 ga_cp)o__s;aén_; m7D.

PeferNe M pech 1] B P= SKEW-
4

=15 0150, L=4vem=0-4m, fine 5bo¥ = ohe
. - S mn
B-P= 5‘)4\/\})_ _”?/GWJOSFJ\O:)_ Jroah.

. LS v '
2P = fultAN = Prﬂ”"'tx:‘z'&l%}\ﬁ
: 2.
= SAI0OX D4 %1}’% (o-15) X l?/;

T F048 53 N)s Y W

(2P = 3068 KW |

| 8P __ 5 -
Vinech= 55 = gozz 00 /-




?:j'Teg‘E oN 550916 C/fl‘map{’/f 4~ sk ke Engine }f,{:becﬁ
owh mdi cakor gave ﬁn“ouﬂaﬁj vesalks.

Avea of 1ndicalor O{A'C(qﬁ’qm: FLD men
lﬂmg% Py SR SR = S$DmmM
P9 <hffness = 5 k)
(g"i‘ﬁc‘e// diameler =)0 em
Pishon  Shwke = (sem
Egme Sfeedd = €bowpm _
Dake wohed domelen = ¢2-ccm
load on Brake Wheel = [Fon)

('\"ﬁﬁj Laolde "féctoLhS = 1&s
Caltedade —=.p-.

=i |
?m = ‘fh/eo\ Cfﬁ \ﬁO\\'Cereol 'al_:qg-yam

- SF’J’&)’
’%3% ’:f 0li cateo] ob'o\q'vcmx ';L_ﬁdej;(
= 0940 415
6-15p 1P T80 Nlm?-

L-P. of (s B’)gfhe}
Zp= P LANY 4 Ni=vz

™ ™ C/{oﬁja};m

1
TR falAt = L d Y

— QLo 7(01J5‘><’Dq [D'))Q% £ o
24 6p
= 4918 Wakt.




2) The Following obtexvabons were wmade Whije

'Eq\ﬁ\nj 4_7‘.&' oNn o S;ﬁgla c7\.'hc‘€/1/ Z2C Engf‘)e

BP= 4R / hmﬂ[q: Fov. WQL_H)'::’BT'/- Cvz=42660

OL?J—(’/B’MJYNE, e 2 ‘f d?‘r_u@,’ Consumopdon . MTH&
Top = %,m:—‘z_ﬁ i e ST

» - > ~S6 25K
Myy, = BT

ol = heak 4
e fU—H):eo’I Coppliad = _5?5‘:/?—9-59-

=>HY:V\
"ﬁ-\;: 3081653 kg /sec



o Heak Lalonce cheeok

gl Te used o Aace he Enefrc97 D(;;[-n'),uj;m
¥ Ft s Prefawed 10 kﬁffc, FT/m‘;/) 9 tercentage,

Samyle ~f heat balance sheol .

et EEV | ek lekiialian | | BE |
SqPP)rea' ™M) 9 MmN
JHeat equivalesk Ao 89| ©gp L
’Y*rﬁpfcv = 100/ , ;
0 7] Heak lose ) n Cooling | Q, Q”—"waw
' ke (s '

3] Heed lossin Echeaye &9 ﬁy_x,m
Jas Q%

ﬂbf\qccr)unlreaf %eai: &qq &S—Egﬂ

Todel | @ 100} T ot As | ooy

]‘_ T

#H eak supplied = mass o Fue) A Calor Be Vva) we

= ™M V. o E:E
i e [Wh # g minfyrl}

*Hea‘c Qq\,qule/;\,—: B-Pin KT w1

Th_Bp = [W-S]. A =27 n
5o




#Heat lock i ooling _ py X 4
= = M XCp XAt

Wwhere  ™My= mase f Cooling Woker
crvewoded 1 n Ky )N

Cho = <p heak of waker 40 88 T Adw K
4 =T, -7,) - demporature e

Hea Caw:{;'eo’ ouk by
T Behaut gas - M7 Yy Lrepm T,

Whene, f\meﬂ — mQ+qu —> fmqe[;qL Wa)

e

- A .
L 2 R TR WO

C% — SP. ,’\ea} (f»f '@(t‘wcu,ul: 995 = ’rDOS_r)LT/}gﬁK
(ch = '_ff’/\fﬁj’ ff ELIMLU—J'? qas -

A Uﬂqccounk,of heok lose! = ZHf’DJL— Su;s,a){eﬂ
SN

ﬁea} egwvalenb o

B3 Pj— S Woden”
T bchaut 9as5



Exams) e '—

____--——__________———--_'_-

rﬁqﬂow'mj obeervan ins were e coyded ofuznfr»j
a tnal on 4= | Bg)ne

Speed A Engme =g O Pivy, o}}éommmp)v'uo:gf k%Y
wekew Hlow =130 kg /hv, cmj Woden _ o 4%
P

. P> se
b = 2.5
Pr J: 2. ] 'YDDP{; = YLK E"é;dsibjt: 0/9§}<
P
S'p‘ %ea{t ffﬁ Etlwa,cuk gas =).sos )Lj‘j)(ﬁK
Calonh'e vqluwe f gas =45200 K57k

Bp=11.9 rw |
Coledede heok bedapee cheod i ET)min.

—7 Qeak equivalapltdo B P =) 9A &% =" 14 KI7 w4, 1y

B\‘\Ea)c qubf)){eo} "-‘-m;'fo-\/IT—'?g{'r <2 po
0

As= 2624.6¢ FI/min,

z,Hea{: Carm ed Ochlo7 = A
j Coo)iﬁj W ooy o o 47

= Z28g fgBbay
= €23.¢ KT /i
33%0;33 r}e’om TOULeoff o
— A
Exbuwudlt gq5 [me, - ”“’,ﬁ‘il-r—}:—*j
- 35 [




_z,:{ beoakt Cavned Ou}l?/ o e

el L NF 97 G LTy~ T,
:)~§((&6X)'aogx [/CPC?"“@QQJ
'.:C.(OCMS_L #T/M'Jf)
e-—"4 UT\QCCOUDJ_CJ I_\
)W’("CU{T o f“—’;ﬁea’jﬁ f_;_fbj e/qujvc,len}:.
P; C(S?));f\j WOJ‘E/:/
Ul gas
= 44198 Ka/min
H'QC‘L Laaldi)c,e gz\,@e};
ek | [k ok didmbuion, | 2o l
Supplied i R s W VG
J g-f F1L [2F-03
A s 262465 | us 23 Heak in \A"r‘ml’:’l‘ﬁ §27)4| 20 g @
é’ﬂ heok 10 Echaugt|loos2n), 99
9Qa s~ |
" 1 I_"J U‘ﬁdc‘_‘wuﬂl‘ea’.})ta} §44.98| 24. 4
] hos s
W}oo Vol _Z_i/i(_'i oo

st




2.2 Polluben _combro)

~ pPoliuk an Fwo (‘oﬂfgom,
1] Non- erchews b pollUbe - sopovaben 7F £l Hya’w—
gh M}b?f;

Ccavbod e Moy

T cevbyvador.

2] Exhaw b pollybant

J Nosw —Sueh ar NO FNOL

ﬂ S % ')j UnLu\fnl‘ Hc - ‘ﬂ-CDDl* paﬂa’c/eS‘
" ' 3 FOTmING Srmoke

5] oades oF lead. ¢ so, . S .

combusho &Pa’c}emzz 9N Pebro) Bogme, j5vg9s5doary
0 oliese] Eng'me 15 9. 99a/€av_~e:'

—_— /L
S-POlubemds 10 oxhaust gas SF pehoy) Srgrme
Ma wtem ¥ . ) B

oll |
W' gaﬂovf T\'ﬁbnowd’é{-“ 3] Hydvecathen
4) Nox S SO, Smplk “ff%ocﬂ-l

- 7] Cqﬁbon diowider— by -
(\:‘9,,-—- quﬂgm | Mi{)ﬂo‘}?_}‘@z& m)o!anes LO‘J'Jt"h }fﬁéﬁ&o_
; ]:_{q‘elzmoqlob_m T 13)000' r-Eo“Jm'\ ﬁ_g Corbuo ‘Hen") -
glb 617) Lohi_cb ')’6*0&1(-6"&“ "H‘je WC.QQ}(Z - N
Ca ch”f}j & Rend. 4 R s
O This leadt o laz)wess | ' .
"Headache J '@(LM%M' + Lﬁj},f

@ ?‘?‘Wg &epmurg (o exen (ec)o/S‘r)—D OteouH\
@ (Qua’e: Heaxd o blean. \
(35g 7%

Co, — Caustes “66&9'1“6C>1J’O77 i coxder sy & focad 5o

g ; Yo

RE—e o has effeck like ~educed Viobilly
VIS rm{q%m € domage o N;PQG}U"J?'M

@ Tt veebteeres diteer (wce/‘f’,of«,ﬁbchﬁﬂﬂ =




e r——

—

Cell gvowth.

SBar= 1k \T Ao € Lorrossive gusS, Hemar e
Nak < oqmymale. Plamts 4§ onvo s

F Effecks oF pollubons on g

—_3"_”_@————9&‘_'}‘/6;0&,0}3@&
B_(_;zo_:—_&rme as a’(QD“'e'CeoﬁoCeeJ—@eyaf C-Dj .
.2l Lo = Tewperdhire o eonthir ynereag cc by

. ~F oy 18 Inoreaces af oo
OFS PPMIPN feaks This Wasmirg oL
. sephene "’7 ’}Yqj}P’JQ\ﬂ ¥ ) ndvared vy S
HCucalteol 2N gheenhs s &

. effecl” & (0, Plays™
0 porfent ~ole Rt - .
2) Now

The gng residemce «f €o ;\JD{’J\SUL_'M%& chm.
crye—H o{”ayf k3 qu-y_sT n"r._,.spﬁzc.%'m(?/, Th
'\/CIY")UL.]:#

Ly Trey undexg
ob shochermced X echemicad scachen
" The absozphere . lﬁOcL’m_c] 3 Lacg il SR 'f' '
o, Which gebs  predpitaked ag oo
c{u'r}ng .“faziﬁffq) /.

AT TAMIeS, "D"E’IP.I\‘G{J’Dy "Pm':)}q—)ﬂa_,} v g
ampadvement «f  lemgs, Compssien @l e th
(‘LB Emﬂfm L)'L\OJ/{.]/"

Lﬂ HCE-%Q

e me as clsave,

S) Sopis dostic £ torvpive A5 oo cles ko so,
“which | Cemnbines o¥h walter <o
LM'I'h('l']

Foren H?;q;

1T CovmosSive € com hawn vespry

~Asack o Hipnom /LJQJY\ggj arimals F Crops.



Eybvicant adol hves

“oesivable  propesBes:—

V) propen x;{sc/os%;; 1] ApR- covros o properhy
3} Anbi- Dradation pperty. 4 Guod cleaningabolly
5] qbrrl5\7 o Withslgnd high predluve

ﬁ Regictance o caYbon iﬁmﬂq%’ao,

1 Aplily Fo not change ~escosily wih demp.

’ M -
ymdm addibves anve)-

] dekengends - '
To Keep Brgne povks, such as prshon < prshon
»nP9s, clean ¢ fee Pom depocits.

€q. O’facm}c acids-
2] Dispensants . — | | | PR

To Saupc:nol "fd)sp-ﬂse, wadenad s r'chJ Couwld
Toxmn ~Vovms hes , Sludge ele. Fhat clog dhe

T~
T el () Mar-a5 3}

2hngine .-
e .

3 Ppdy-weax -
R b q'w'\f(: —S}"U\?H\ “TWeAE weéay Jf /vea’v}l;_
J/OC(O&JJ cuvfaces S’L»(d—}'v a s Ccxvonkebgdfi el b
£ maip Lem%wgi.

2. ok f7 ocids.

4] covossion Db s - |
To iight e yuws= fweax Cau,Jec/la7 acide C)P
Mmosshire ad well o fvvtect N ed Cheed oY v
Ponts  Promn 7wk £ covmofhen |

€0y, Zync Fnophosphate.




5] ovadaben imbibiters -

M/'jeﬁ Ogmlo)ﬂE’_S b\)JMﬁ even —}fwe lﬂf(«%fa;lf'—:
r-}hcd bave ,gh Ew\gnne, r}?/m{.)&%a}um r‘)‘Dfnam
malevals gha) olemage dhe Engine. overdahon
mk ) bovs ’\"GOLL(C,Q, ‘—1llnckemr’\9 dfd%e mlcf
Pyrevent Sluo\ge rﬁoma%on

8] fomn RBEAS S
The oxemk chaft when Jpub, mH*oo[uLeJ gvcﬁ}
cQY ql—udbujen(’e N Yhe cronk cage, szﬂang 7

o Wou,l:]ola'%-) r:EOOIW'J The e m\wla)}—o'f_(_lnm,ts
Lubkle &)vobur%h brealk Hhem A ?M;ckl/ —+

Rvevent ,ﬁpr}«h,nj £ allow O] dumy b awu,ﬂmﬂ

J\\ <A/ e N ] @'Ca S, ,(m &D,)YMWS

(,D Neeoik s e IMProyveni—

'JJL 57 C\olo{/Goﬂ o 1thvou6 h!co:m\(}j f@,)

j Pryav  poopt cdwpreucvn'[\"'

“Thic -Q'O{dl')‘;\/tﬁag !1mfrm3u--9$_ an o8 Q%J))?"}'ﬂ

Flaw o vy lowd  demsenahs re . |
Cqg. Eclesy




N EM P -
r%‘fﬂ__jic conventes —

'Jl: 15 a Ole/‘-“c*e wh‘cl" oomve/ﬂ—g Ha‘fmﬁu./f
PD”U/‘TM""S- o \"a'mf)?ess ga/.(es (‘Gu*q,ﬁ/r;—,c_ Oonyp)'/l&(
& uted 1N ewf,l-wcu,w'b &msmbﬁ M con h) J‘)ms}en’)

Ao Lorwent ¢o, r\fbx HC ‘ﬁ' othes Hormfed gaJeJ'Fo
Nawmless ga &es

-

N cqqul?l«hc (onwvenler consscts of a cy mc/wth
i ff'f Fnagl] Hzre [i1ke a Fmaql] B - 911%‘6/{ ‘?Jb
wstalled b Ahe eachawst  <Yslean of g vehcle
1t ir placed behween +he exhaust manidol J Fohe
) \Rp ce 7

Tl

|
N I )
Echoust /oooogoaoo‘i‘)wuo 21
p P “looo o000 000D cleqn
A . 00O 006 0c 60 o O : (90'("
EC}!.‘.J) Q \¥) L_A) \/7‘ ’ e

3%5104@ Wse uﬁl . oyl o f-]—uJOQ 1. conveilea Hhore
15 Yo H"vae7/ (_th"ﬁ)c) U)’Y‘LJC/LLITQ JI, Ca -’_(/u’m%;cﬂmeﬂul
;,o'hnc‘-\ , c' o h C‘&Nm;ha LJ T_\:\__a_,jf_fmj/
%%mwm a sewond coading F e ¢y ous medel
?\u}mm ?m' obum ot "41 livvd ov Combinaban oﬂ

Saes TS SGUG"-'\OI Co-lajwn_c] cenves Qs o Cq}aﬂy}
when he edhouwst gases paszs sverdhe

conYeate s gulosf!fcrﬁc,e, «-Jr/\*we —oic ga/.?ef é?S‘(,o HC
’EY\]DK C?"Eé, convelte cl m{—o Ham)es_‘s chJG'S’ (?S‘(ﬂ

o

'

et Ao i e
o — \'_"\/I




P —ie

_‘] “Two w‘_gy & _Oulg};/'}v'c onvente ) — ' ¥ -

‘lequ K m}al\;—)-ic ot cHﬁ\O, a e hemiced Cf'['wﬂf}ﬁ —
Co=xHC ndo  cadbon clioxide € woker. cuch

conventer 1§ ra/fc—"o‘ o .r’wo (RS 7 CG\J'C‘*"L‘{’_'J" ¢ ConNEgler

] Tivee Way cadelybic onvetedi- |
Three  Way Codredhie co e Lonverts dl] 3
3 Havndull, ‘polbents Such a5 €0, He £ NOx ok
\ﬁ% Cw.-fa'z,*ll,da/l'f/( < E”QQ H,L“f NLWAPQC”{’VQ{;. o
Ft opevokes v WO Wﬂgf@g‘_
Ay Book &r\aje rﬂvt)o[)m'h ve dlwes & Noy 1M +he erehauy
D;\—o \'7'1}'199@{) <t oxygen. |
ra ¢e gon o S’)’C{@Ql P]Orlw'num a4 pqllqucfm colsas
oxicdahen  Calalyst & chawge He o ok Hon,
Haymlese  waken < o, . 5
G/ero\:fhe/v\hc ouvy 1S5 rEeo{ nh dhe Md{,ud-'ﬂ‘doek/)’
The Frt Stage as oygen ie requved n 2N
'<S+tx9e» ' - :
(‘:ed-ql\/%’(: convertes 5 macle of Stounless sleef
. Sonﬁej uq'\(!of 'ﬁ.—-um h\@h ’FOYT)PC/VQ’{'U’Y‘& ﬂm’ohed}
f]en&fa/‘-ea’ OLUT)ﬁﬁ e dads s ’?rv&atc_"j N,

ﬂ-AVQn%qeé?~ O No '?regu./m’ ('\ma:m'f'(-“_nafr\c,g, v
(@) can be ULed ot akoo o §D, 6Fvkm o7 Moyre "
®) Hg Lo € ey Moy o Yempved [rm Mm}-'gq\r’
| by oddol et e

Loy Yat ens y— -

@ ~No _LeaoLeo( F@Lrn" can Le Uused e -
. @@m%g‘ﬁms cf L0, Con Le ‘JHMMGO[ 1ﬁ'}€w)(

Csntoyns Sl phux.~ | | |
%D o doleel (oo f o engine i ‘
¥ _




(catalyst) GJY (Cq}q]yst)
Pedu cing agent ¥

H (ox1e'sinay cigent
No— N, HC' B

LI} Nﬁ__) NH'LD

D

fgﬁ. 2 - Wq-f qu:q\y)rfc Con~exdern

Numencol on Movse dtegt:—

fFD?\cmmg Yesulbs wwere okkqmr@ol ofmrm_c) ™M OYEE
r}-es“}: on  f—c<choke Ergine.

BP When ayl Urlindens ave vyovting =4 da o
8P when cylinoden 1 cub-off

= N. R
SN 1 W L—— = M-SRk
N 3 —le—— = .23 Y
G — 4 —I— = 1.5] kW

calidake mechanical Qf'rﬁb'ehof,%v'}aj fvwbr})'un
Power § botal dicaled Power.

—

Fnobicaleo W |
eked o Gl 8 o,
Cz‘ﬂ; =

l§-2= 11,65 = 4. LS kW




S';M'!)aw)j ; [ZZ- PJZ‘Z-' [B-de,) "LB-PJ
= 142 —11473
sz' = 4.5F )<w
Aso,  Goe], =(b#],,~( 87, Slsa1c0a
ﬁj_hpjg = e £78 K

@ijix :[gp_]d” ngj

a4

2.2
= 4.2 - ). &)
(F 9, = 449 kw
Now,
7]

hld — T hF 2L t2h420,

= 9 8$+H 457 +4.51344 .49
(s ) = 18253 ooy
B }

N\ect-ur\ww\ ﬂqcm?/ “Qm —

7lfrro)




L, adae Ot oo d. L ferol ' —
;4 Hrw aus E J“ Q= \.*'\ eCHYyYwud a \‘1 DY) L cElr ﬂ_;i

ZE s a BEngime emission Conpn) "J-ﬁo;m«rc)ue r%-\a}:;
Yeduees Navmful ﬁ:}'wﬁen oxide (woy) gqses by

Foubyng a fovbon of cehausl gas hack inhdhe
Combysh'sn -chambens.

Ly Components '~

EGR valve, EGR Cov)en C{;Lormrfa‘—f:zj meJTJ
Pfumb{)wj,

Wov4 ngl—

— The Syshem Jakes a Crmall povkon ¢ Eehaust

905 From Fhe Ehaust manfo)d befove 3t Jeqec
Yhe a\pige.

~The Gus®s pascer %ﬂ‘h’gh a heak Excﬁsomge/m/
Called an EGR Coolex o lowes I1tc Femperahure.

—The BErgwme Conho) modiude [gcpmT 0PN ) o
75Q9M)q}ecﬂ Valve o mix the Coo)ed choceuslr
gas W+ Presh adx @”}e/’:‘hﬂ Phe miake
Fam Fol o,

— The Werk Eehaust 9as (o] dicolaces Oy, X

closorhs™ Combushon heedy Jowering peak
Cg\'mo\e/v dempoevatyres below Yhe Fhresyldl

whevse  Noy Porens.




Benefits -

3 cubr dosic Nog Cryhugen oy

Lp to Fov i Many o kerpal
8’\3‘1!36 .

”’@j Pk 197
Com éusgoﬂ

2] Reduses ﬁwﬁ C;oﬁsqu)%of‘) FThrott]
Cosdbs 0 ;ﬁ\?”f‘ouueoﬂ ‘eﬁ’ﬁ'urebg_f,

% W bakon g —

Soot F Cavbon ﬁom Yhe Ghayskt Can &uq
e Valve oven Yme, 'fcgul}ﬁnj
c\ean'mj t weplacement -

;rlj Jo<ses .

Youbme



X <randaxvd  pollubon Ngfms Y-

Ericsion Standavds ave vequvemenh Fhok Sek
Spe) e Ivnirs do he amsmt oF polluton ks Hhak
Can be released Tnho Hhe @aviTimment:

Gha«m} Stoge morms ha~ea loéen f}y]eof b cugt
speciBe needs £ oemands of e DY Ry

Commensed 1 1979 o5 Shdl. Bmisiipn roms Cded)
Pﬁp)ao@oﬂ L7/ M4y emsipyh ﬁ\ﬁbo% 9adohne (199
F diesel (1992) ~ahyeles.

Zndia shanded uoloPJv'ng Cumopean emssiun Prom
Me Neaw 2olo < du el regulahons Fox four

Whelleol ugmr OM7 = b@auy A«Aa

SéoﬂolMo‘
'_Sﬂqu 2pvo0 — Eurmp T — NQ’BOﬂwfaLg

2o0) ~ NeR- Mumbat, ko) Rako, ¢ hempad
.S T — by I — 20D3-04 — ncp Lo
Bs TI ~ Eyrogn — 20)0 — paksonw, ole_
bs TV — Eum T — 20lv— NCA

s SO W Eied ST — o) 8] 200

LS I~ Ghoss Vohide wt= Nok mw%m@r&\a)g
Many ﬁac,"uveo/ o) quf}{yy IS}W"‘;)%% f\ﬂ/

)?mit va lwQ. _

(o — 1St~ 6Luvo mﬁ]kwh
Noy — °




—

Gﬂ@ﬁn&, 161?6’_ mas s = By BS ¢ Pemvamic -

- of e bawt
jag .
P G0t e e
D O 7'DO N,)L
be 2’0 O/D m-’
pr) - L oo oreanse
Oréesel Co 500 s NS L
Hf\,}“‘“’?‘ 30D 150 4292 Peduce,)
0 A |
“7/5_(—0 £ o Kd’r)*H/f_,

e —

CUE”"Q"E’CLYOD;( Cod ho | omt JS aqgenensc desm by
SN 0"’77 @,mobﬂo#otecj Syslerm Fhak aohvls one oy rmom
R dhe eledwead eystem ak  nleek s o
Cybaystems " av awbomobsles.

Signals Hpes— 7 2nput =  2J oudput

_@i@‘ﬂlﬁif procel()— BV'}R{@J }ﬂs«pec}v'fm 2] A mple swap
‘Q UJ"mg as t5v) Suck as Scapnven ﬂ Mwﬁ“(ﬁ

S erda Bod
Rk s



