TaF\a

Y i AP SN PIE S ¢ .

IO NG FIA

- Rt e RoubeeR
9 FI© 8- 2338 <

H k_:

MD. MANIK MIA

Instructor (power)
Mob- 01723779562

MD. ABU RAIHAN

Junior Instructor (power)
Mob- 01638758321




-9

S|




G2 GG NN T P*ce A1

0 3fes 8 EIEITT weole 2oz 8 BFI |
15,5 BfEae e |

b .2 Sees giaem |

13,0 =12 1 Rigges Afeas 37 a3 R |

1.8 2 919 @R G A3 [Coapies o, e
OeTeN «R FCX*IF (@8 «a T |

1).¢ e AToas 7ol 8 53 O 0] |

13,0 w29t Rapf, aragn, ey @3 9@
ZfeAme |




3fe @ (VOISO 2MOZH 8 T

(Background and Development of Automobiles)




Osavs AE 79 8 A3 W@ ORI, +Hl, AP
oS AT AR AS[ATS FHC |

O35 AT FIR b weper w6 (Nicholus Cugnot)
2N 7 G BIfeTS (WO 0O I | 92 (NGIA o BIpl
JMZ W3R TR @ I~ 3f& WHATTR NG FS e |

Nicholus Cugnot



o 399 (A [NCHE F996 8 (@ e e fTery
) fe ol FEA | TACR e @ g A FE |




* Y50 A favre Ties st qrivifere 2fgm tofd T | @R

o Srow i G516 Gl feer =t 2few vifere g
AFAOT AL TO FE |




° SOV FCE ST PP A G bifeTo (NEIAT G- dSb-obr
A A 2feg FFD QT IO AIRCSs I (O AT | Ao

YAZ GG e PN I = |

rEmoe

i

"’ jii7e

|
h

enafilR

L <y
'm‘-—‘:,—;
= 2 [
ST
T
N




y T e — '_-‘ = - : / - — = E— —
Py ) : . = = - == e :

” < a 3 3 =S = = < -

. ' o — = = . T = P s

- . P S

- b ' T e -
== . _ > e e P F 3 - E = -

- - > D -~ e /_{’

o Stuy e e wieoT (Nikolas Autto) @R @< 51
PG 2few Cofd BT | AT TONH W Bfegtaa Ty |

* Sbrqo A Gere 2 (Julian Hock) &S TG 2fee tof

3 | T Toet v2 G 2fe |




© Shb@-bb A SN ACHET (TN SHhifs 7oy, =I5
S R TR RGN TGIPIF A2 AN R A=

GEICS Q99 4 HE |

uplozaidad by
Do [riod |, y
DErnZIinsicer



Yoot A POAP GIGH NTNB [T~ fHro 2 &N
WIRFHE FEW, SN G Sfgrsi |

)
AUDOLF
' DIESEL
A —




* Sbrby A (LRI SPF 2K A O (RCT e (LI @
WS 73 TCEIEN AT | GF TeRFROTS S50 AT TFIEHT
T TG (O R e Qel =T |

MU SE E AUTOMOE




P ISIC TR ERIRE:

Oy« ser 7 @ ¢ e wifers 23w, ErRet Sy
TG COfE BOACR P HIFeTo!, AT 8 BT TS
TEFROTS |IBIG AFO] g NG Al N M (A0
D I257 &bfere InIT 2] oiTe = |

NP TNOIAT (TS F9d, W97 @ QWP , T 0 <R T5
Lo T, AR 7T (@14 APS wellee AfRErFo 27 |




>.S2fes seear ( Define The Engine)

2 ToPerE  JERTE p
°;u<-m=5 W ACO G "

Surge Tank g\ o

|°'N:9 (< |\'9\',)C<] QT S |QC<I , i Cable
m Wﬁa ‘ ﬁ Cam Shaft_ \\\
|nfb&£i90n \ N Spark Plug
%an quf li@(:\') Lﬂq‘\ < TirningBeIt:_t\ i ' -
y, Fly Whee

o *fere fEe “Wfere .., 8

' . WY b g
PART Tl | 6T fq0e wermnie iy Qi AT |
YT% @quiﬁi ¢Cﬂ ﬁcg W \& \‘\';\‘b Exhast Manfold

¥ Pistan
7" Crank Shatt
Crank Shaf Pul \!
,\NG\UC¢ W | tank Shaft Pulley 3

" Connecting Rod
\

./ Puley
% Qil Pan

Qil Screen




. 3.3 WU iR 8 B el 1R o
2o

Internal Combustion (1.C) Engine External Combustion (E.C) Engine




3.} fifeq faem ©ig fofe v S (TeiiR)
feew @ effer ¢

Bi-Fuel System (CNG, Biogas)

b l g]@ﬂmﬂ quQ]ﬂ 5]3 ||C01 0 W f%ﬂﬁt -‘%{*1 CHG:“GasuIineSwitch

S =
(ﬁ?) -CQ{@]?T ﬁ@q, f u _“ \Q‘ f -
(¥) foremt 2fem @ |\ B e
(o) =17 Rfege | WL SN
o= y

Powertrain Control Module

\h\\ / Pressure
‘-i.,% Regulatur

Main CNG Tank (P
Gasoline \ Al VW S
—___“hm Tank \ /] k‘ - . /
R | A AGRNS SPACT 2{?512[ - N\

Distributor

(F) ™% 2ol 2fe (SITEFr—g’iT\é) voLvo
()= 2aAf 2fe (Cl Engine)



© | PRI IR P X GF4-
(F) 92 TQIF AR e 8
(%) O QISP MR 2

8 | SIo7ifeIeT HE(PeT AT SPAICT © YBIS-
() SCOT A2 e -
() TOTerT A2 e G
() T FAAPT 2 |




¢ | 2 A SPIT © AF4-
(%) Ty =ffe= 2fem (<500 R.P.M)
(%) T4y ifeg 2fEe (<1000 R.P.M) @=e
(1) T “ifieq 2ferw (>1000 R.P.M) |

Y | 3G IS FAF FAAS TP © SFR-
() 9T T e,
(¥) A FT e AR
(1) TGS T 2fe |




q | FCIET SNCEFHCN AT© AP © LB
() A6 GI2A 2N,
(¥) GF ST Sfer G
(1) GHFCEH i ATC ST 2 |

b | T PiieTe Hitere w9 <Ky WI’@ v emzr
(F) St afer,
(¥) 2REoE e,
(%) cafeamIeT S,
(9) V- Gi27f e,
(%8) Scefiere fereld e e
(5) =icere 39 2fee |

Diesel Engine



> | OO T SN P 8 LFE-
(F) |- (T© A1 TR R,
(%) L- (=T 1 AT OFTe 3fe, E
() F- (2o g v
() T- (2T 2fe,

do | Pifereitas [Kfog A SE Seniz 3fed b aFi4-
(F) @iv Pifere [IFE e,
() Toxft Prierer e =g, CV,M 2 %/ o
(9) SIS Piferere 2 e, R Ruﬁ X e
() =t P fafE e, Pcv:e;j:jk il /R
(5) s Bfeera e 2, ) Al

PRI\ )
! 5= Exhaust Manifold

(%) (5 B RFE o @ ..., @ o

Spark Plug

B2 Crank Shat
" Connecti ng Rod

(&) T Piferee A2 2few, 4 CylindBr Engime

Qil Screen




>0 IZ, 77 2fge ARSI o1 992 Srg o<

0 @O o & : - 2f&raa @ orf

0o NHT OATB AP JATT|

caf*18 e Q|

0 fBfSf (o) : TR AT PRSI g ™
(TDC) SGAY) Brpe J T

A ]3] (Top Dead Centre) |
IS BT (O A O =@

0 f3fSf1 (eoc) :Wﬁ?ﬂ?@ﬁ@ﬁl-ﬂﬁﬁﬁ;ﬁ
(Bottom Dead Centre)J(e1 AT 36w MO ‘

RIS q N NTO AT OIC<P
0| \

d @W(S}roke) : W%@ﬁ (A RS 8 (¥

PR AOP Y PLJOI(P (O[IP |




>0 B, BT e “Afieets =1 a7 g 9

a WWW (Piston Displacement, ;) 2/&~ GeIPICA
forow FSferead OfSH (AT RG-S SIS ST

O B PG PJ | FIFOIIT G TNFACE 956
TOATHATIO T (A6 OfenON e |

d Wﬁﬁ'@ﬂ (Clearance volume) : ATHRIHA (<R %(CV)
I = | W2f1] b SIferonad SIS | (TR +4F ofS 513
G TSI NI Gsl AP I FACES ©feT SN 1
BICEIGHE

O (Orord ofeioy (Total volume) : (GI0TH ©fel\oN IO
fSifer@ad (NG ©feioN(FH I[N |

BN TG + TSI ©feI\ON = (GG O |

L Clearance Volume




».8 &N A7 ([T G2 CJIP [
( Explain the Terms Engine Bore and Stroke)

Q Q9 3T o= 9 ()43 GBI Ie0te Hiferartad ol (At R[FSH s
BN BIMINIF TR (L)IAT | fora Sfraonas (7 412 CRITEF Ty (Rt
AR |




3.8 PG oA, [FAMITH-OAION g3 FCEAAN ([S A LT |

(Explain the Terms of Piston Displacement, Clearance Volume and Compression Ratio)
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(Explain the Terms of Piston Displacement, Clearance Volume and Compression Ratio)

o NTHTOHN NYATO (Compression Ratio) . B &TNT SATHIGA Gy ATS (9
NN P ABF WFATO ARTNHATH I T AT G 05 (7 B A0y
Jror 1 G F&« SIS ST TFIe- 1 =0T | {96 Siferonad W
fISI-(S AT IZT AT IO TNFEAC (976 106 H-(S NIZCN S
o TN AT O FACE (T YO HNST AT O A SN ARG
WIS 0| _

RS (NG TN 60O 47 ST6 T 433 TS I 49
STNRCE I

Total Volume

B &N SALTHON WA =

Clearance Volume

 Piston Displacement + Clearancel Vohume
i Clearance Volume




y.¢ & oferornine 2™ 438 BF 97 T4

(Describe the Volumetric efficiency and Engine Torque):
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(Compute the formula of IHP BHP, FHP)
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(Compute the formula of IHP, BHP, FHP)
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2.1 List the moving parts and stationery parts of an IC engine

0 AN I TN (Moving) AL TFISTHNT TN (AT
2l

(5) PIRP R EED) (Crank Shaft),

(R) PIN *TRE (Cam Shaft),

(\9) S [CEITNEIC (Connecting Rod),
(8) oo (Piston),

(&) 5w 143 (Piston Ring),

(\Y) RETIRE (Piston Pin)

(Q) WIeTw (Valve),

(b) SFIRR24 (Flywheel),

(&) OleT [T (Valve Lifter),
(o) BIfe foS (Timing Gear), |
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2.1 List the moving parts and stationery parts of an IC engine

0 AN 720 B (Stationery) LT TFILTHNE NN (AT
RAl-

() BIGRIE J<P (Cylinder Block),

(*) ITOTR (RG (Cylinder Head),

() PIRPCIPA (Crankcase),

(8) BIGRIE (Cylinder),

(&) TSI 1219 (Cylinder Liner),

\Y) (e AT (Oil Sump),

(Q) TR0 (Gasket),

(tr) BNIGP (AT (Intake Manifold),

() Q51> WFfNTHIEG (Exhaust Manifold)

(50) HICACI6S (Carburator),

(59) ERICRD WWQW (Component of ignition system),

(S) REIOE _ﬂ?ﬁ% N2 (water Cooling Pipe) |
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(F) OV 8 WFHod ATAFT WYATA 56 for AT |
(5) Y FIG FOrBR, (2) L HANK 6w, (1) 4 =11 frs6|

(4) FPPBTA ATFOF© 4TQ 932 STAF MAFITSH BN 12 AT
(5) TR0, | (R) OIS T (=S fFP6 |

RETH (FPENTYR (OfF FACO AT QNI 8 A7 P 4TI 1920 2| (RIG 8
FAFAON T VYR 9 AN FP6 7= F1 =2

Ol P10 AF© FECO BIAIR (1121 271, (I, [Nhe] Aofo g I =T ]2 STGrre
O3 ARG I F1 2T

(5Y) FRSBTNA TATF SIS ATAFT WA fHsB~TE O~ ©ITsT ©rsy Far TN TAT
() ST W17 IFE FOr6, () NATT 51 [ 1 WI0 fH35, (19) BT NHhod A1 O 6w |

() FLTITON & TN BTG [42-AF T AN ATAFT Coth fH56 I137% T | AT
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& T oITad KT 56N SN HI IS FAI
ST T2 ATHIIF BT & T HHOIL 97 AT
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fore fas B2 917 -
() SALTHIEN 92 (Y) I FCGI K3 / DA (FFATS 4

T THRTHT 0 8 e |

[
—_

Piston boss

............. 0il return holes

£2~Piston pin
&

Top ring
Second ring
Qil (4 stroke)

Piston head

_—Top land

——Second land
“Third land

Ring groove

Snap ring

HTHION {92 a9 TON SRV B2 (=] [ B

Y| G OATIOIS ATHIRG (1R A+ 2G 00NN

Aol® ATETN (ST =T
ST BRI A2 / ST (FTa 2 06N : STRerS
NN N[PNO(O AFO HFJl W |
(5) A Y'Y TR (CT1RT AFfS, () IF 4B BIATN 2O

AP, (9) O 4@ T™ATOF (I (Rail) APMOT A

R
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afesex fo= (Piston Pin) :

NG NP 5 PATY P A 1 =T |
5T BT Y PRS2 06T LTI
FAE G VIR AT =TI

fosox fo= (Piston Pin) YO :

G [ BON 4T ATT AT FAT WA
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sl
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feser o (Piston Pin)
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O IO T (Cannecting Rod) :
FIANBI0L T YeT© [0 8 FILFNTHGF NI

CS FIANN P 0T HPEINT BN St
TILFH0] VN PR I sifore

HFT© FICO AZTON F(A| \
W%Q dY (Cannecting Rod) W:QDIM@FGQ ~.
T HTO JAO P, 3O, N3G 39[® gi “\
E10)) | N RO R )| o (AC 17 722 (5 2 s A ’“
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0 FHIRFNTH0 (Crankshaft)

3.8 2 ST DI T A0 S IS |

NI AW
TG WL TIFITHR6 Aoy | 0T 56N
RTAHGs HMfSTE oAV STS HHfFNe FCF| 01
BN 8 PP IO TP NSE AN
T NN GIHT I AN BN FAS P
TRISFITR0 TSI JThd NG W HCI A8
(07101 o B ) | S G Y[ A [ [0 =< S ) B2
TGINETNZ FHRI AN AGT NI TS A
TSN ST APANCT FILFHITPO  IF
AN q7s TFTH WFS 8 AFforerm NHE
MYTF GNP G AR | b FINB03 TG
SN S YE WIZT FADGL A0 IG ANSF
AR A9 NG- ([T ANFCY P AN AN
ALY (<P |

Counter
weight

mounting
flange

Keyway

Crank PIn

HIRFITHO (Crankshaft)
TON: FNF*NTFG AT
FACO PO 8 & 4G (TNN-
b6 TF I (IS 2T,
ECRIRIEECE S KIS EICER
61 G (PG AT B©
PJ1J|
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I *71%0 (CamShaft)




O FITN*ITHRD (Camshaft) :  SIHHEs GG AN JB0 TFIA T o

SOTP FAIAALP NOTO FNBT FA| FINIHLEI JNAL BCA FICNS ol
(Cam |obe)wwm%@ﬁﬁwwmﬁtﬁﬂ$ﬁﬁﬂmﬁe
JH6 JTOT6 FIN (] AMCF | FITNTHCG AT =21 f g e & Franas
WHICN 2= [SHRROET breta 41 2| AT VKT NI AN 8 Bifer®
Y W FINMROS AR AMBS 4 T R FfHNe ACH| G QoT
PITITHGF WIKTTN AT 1 - AT ATTOTeAN F1 =27

Q g7 S5 Ut ST G061 Cofd 1 2|

CAMSHAFT CONSTRUCTION

A CAM JOURNAL CAMSHAFT POSITION SENSOR

CAM LOBE THRUST




1 OT1W (Valve) : 2f&a Siferana o1
SRV & WIOIPCY AT G2 (TSI ST fNf N
PG O V) OleTw IR 141 2| 2SN

SIS Siferanas o= 126 O e ACH |
AN JHI6I NN 26D OId9 NG

Y G 5TO30 Sl | OleTe Mo 06 15
WY B S WGAIG Ot I AP
I3 TN T BIafNg Wy e
ST (YT I T IH T | PIHITRE
BIfeT® FINCAR ©lefw OIS NN oS

el M OIeTOls et (M|

)

Stem

Tip

- Keeper groove

Fillet

Seat face
Margin

Combustion face




Valve mechanism




W(Flywheel)

0 gre e sl eift et
BT R0 A1 @IEITRCoS Rt
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Piereq g9 (Cylinder Block)




» Fifer@m g(Cylinder Block):

Cylinder bores

Holes for pushrods

Coolant passag

Threaded stud hole \

Mounting for water pump

Mounting for oil filter

L] " '
L
Main bearing - f
supports crankshaft :

Camshaft hearing
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Dry Liner

Wet Liner >
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Cylinder Block

Cylinder Liner

Water Jacket
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\ Cylinder Block

Cylinder Liner

Water Jacket
Packing Rings



il ee(Cylinder Head):

Rocker arm pivots
to open valve

Stud hole

oF /

Valve clearance adjuster,

Rocker shaft
Valve retamer

Springs close valve
Threaded hole for

holting rocker cover

to cylinder head
Intake ports

Housing for thermostat

Pushrod moves up and
down to pivot rocker arm
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(9) T- wigfeq 2fe= ze( T- Head ).

COMBUSTION
CHAMBER

T 3 W |
§“ \ W Q) o 3 11 PORT
Q =
5 W i Ve
) § _ PISTON
)

N \
N\ \ 3

\ s

L- HEAD I- HEAD F- HEAD T- HEAD



FPC (Crankcase)

GRS T M gee s
SR [SHRH PR 7 ¢
TIRICHT G2 4, ey o1fow |
ARG BB N R eI
G TN @R Cold 4l 2 |
are it @F MGTT TERFITE 8
FITHIFE 40 A GG A,
TS |




S A (Oil Sump)

3few qea fNeva s
AYTS G GG |
TS I ST, STIE
A gt Srgr
IS | 22 AFS FACO
(2PTC 379I1S FjI2I4
A =Y |




0 fTwifR (Bearings) s

R 1 (DI I IR =FFeoe A =i
IS = | BT AR IFRACF HivzeTmad owmieds
SR A0 IO AZ!, I8 2f sty 8 (qRT 9=
IS | BECT YT for K0S ﬁ‘irﬁ” TS -




=& 270 (Gasket)

MG ST YT [TheP FREMT (MK G SJPIHo
JAZ® 27 | (- Pifereq g @ Piieree (=res T4,
T 8 ST 2AT[CHT WL 2f1{v |




- TifqcEe(Manifold):

3qos Wifcwims g 3fecag
AR ¢ R T P A

Intake Manifold }
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Features of IC engines
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State the working principle of S.I engines

0.5 1. W%, (S.1. Engine) ¥fea 1A ¢

" Intake

Exhaust
NG @, =12, 2 Fece Vaive.  SParkPlg /Caﬂf
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AYITS (NG iGN 90 |

—a" Combustion
Chamber
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Rl Crankshaft
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learance Volume
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Fuel is
comprassed
and ignited.

Transfer port
Is coverad.

! Ii
Fuel mixture ==
15 drawn into
crankcasa,

valve open

.

upstroke
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9 CHI® SIRfb =0=l:-

>, W GG (Suction stroke)
. I (G (Compression stroke)
©. *eTE wGIs (Power stroke)
8. ws&® (G (Exhaust stroke)

piston —=0

spark plug

-3 compressed
& fuel and air




y. AP @RI (Suction stroke):

[ Ex.V

oo 339 Mg T.fC M. @ [
GF M NS A O T[T Q26 SFTS

47T A |

0 FfETerss W ¢ 50T 8t 3§28 1Y
AR e T IR PGS (AP IO 8
eI e Piiereits e 503 |

0 225 GG 5 20 FFRIFF0 Shro Rt
oI g I |

In.V
W




0

(4

o0

®

4

®

®

4

®

®

. FCHE GG (Compression stroke):

oo Rfehr. e Blef-ag Mgy

TIC® AT |

B e wrere s Agbe
FACT TFDS TR O @ B[ TeaR
(JCT T |

&2 ©FTe 8 J9e ©Fe I AT |

IO GRIT T A RO
Yro+dbro=9Vvo 1%5}'{43 A B |




¢ IO PRI T GR AN P
OF WA P& FHS IO ¢ GEfaR
R Wy TS 2o Moy gt
6, T PITOEE 72 Qi o 8

O[T TAY 2T |




9 AN Tl (Power stroke):

O 72 bIEs O 920120 56-°C '8 |
B 9.9 TCO SV Fer/5f
FFRTReeT2 (KT |

7= S MR Ro0.[©.5. (s
/o &, walmcsifae =1 o=
AL FCAFGLAT 8 T I

RGN (5P
YR S G GO O WP RS |
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(Compare the 2 Stroke and 4 Stroke Engine's)
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(Compare the 2 Stroke and 4 Stroke Engine's)

E—C@W(Z-Stroke) &N
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Tip
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¢ Keeper groove

Stem
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VALVE

Mechanism),
(4) ARG wlelw I3 (Side valve Mechansim).
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(5) AGIeT® Ao (R) SOIAIRG PITAHITHE N O |
L+ .

ROCKER ARM
VALVE MECHANISM CONSTRUCTION
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CAM
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Figure 10 Diesel Engine Valve Train
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BNV GEARI GG R NGEEIRIGIGE

0 RGP O [eTFOINIT IV f| oo

RGF OIeTS TR0 TR O3 W
" Plunger
oI (U™ 0F FE ACH| 4 e
E‘IN“BIN 4@ ’ m@m ;%Q ,CW ),' Ball Check valve, open
—~ - _ — ~"To engine oil pressure
OIS, f[AIONF, 79 96,6 43¢ 516 e —
QC\G“HQ 3\95“(;( \TIR“Tﬁ'CST 5”3\9 | /TappetBody

Cam
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" Push Rod

oW Plunger

. Cylinder
V
" Ball Check valve, open

A

- - . "
“To engine oill pressure

i |~ Oil reservoir

Tappet Body

Cam

Valve Closed
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(Outline the Importince of Valve Timing)
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(Explain the Methods of Valve Timing)
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(Lubricating system)

Lubrication System

rocker arms

rocker shaft

push rods HiR
tappet

oll gallenes il l

timing chain
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drive shaft ;
(powers pump)

ol pan
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4 [

i

oll gauge
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k \6 *

Goll filter
-
fioating ol intake
and screen
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(wet sump)
(dry sump)

) (splash system)
) (pressure feed
systems)
)
(Combination of splash and
pressure feed system)

) (petro-oil system)
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drive shaft &oll filter
(powers pump)

oll pan E” ; TR /—J
: < Y
(sump) : Sy floating oil intake

and screen

e

pump (circulates olf)
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(splash system)

Splash System

(Dipper)
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(pressure feed systems)
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(Main parts of Lubricating system)

(Crankcase or Oil Pan)
(Steiner)
(Lub-oil Pump)
(Lub-oil Filter)
(O1l Pressure Gauge)
(Ol

Gallery)

(O1l Pressure

Regulator)
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(Lub-oil Pump)

salauddin, khulna polytechr




/
Filter)

(Lub-oil

salauddin, khulna poly

echnic institute.



/ (Ol
Pressure Gauge)




/

HYDRAULIC VALVE LIFTER OVERHEAD

(O | I G al | e ry) (CAM FOLLOWER) CAMSHAFT

OIL OlL
RETURNS GALLERIES
\

- o)
Ly
-

R R T e,

SR T Ty AP

w e
- -l - ——
e T

2 "’

 §

e

-5 N\

\ CRANKSHAFT
(] = GRAVITY RETURN PICKUP TUBE AND SCREEN
‘ = PRESSURE SIDE VIEW

salauddin, khulna polytechnic institute.




qQ) T (F (ARG - P03 PIeN
BI fSTFT G (2519 (I(EI61 IR AT
T G TP d7 T ANTHNT AE NI
RN ST FA1 ACH| 2N Speed T4V
(JTT Y AN AN AN 519 (qTT (O
BIA8 (ATO | | O« Regulator L9 Check vave
ATET FAF AHOAN F(F 6 =@ OLd I
PLeT by pass passage qLe1|l IR 0O (O« OQil
Samp IEIGRAVI [ REG System & BIY FCN |
BIY PATT P(T Regulator 9 (BF wlcw ©I]
6 P2 9 (B*1IN 0T T 1O FTOlRP
(IS (O ME]K1R RO AP | @IS lub oil
pressure regulator PG P YTCH |

salauddin, khulna polytech

Oil Pressure regulator
( Pressure relief Valve)

¥

To ol Aer To ol er

Relefvalve

fomolpump ~Tosump  Fomol pump

ic institute.



L RRIGH

Lubrication System
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(Engine Cooling System)
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(Cooling system)
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(Cooling system)
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(Radiator)

pressure-release cap thermostat (regulates flow of water)

pump (circulates water through
fan (draws in air / jacket to cool cylinders)
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to cool water) —_[[11[ [ii§

aiflow ~ =3
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™

drain cock
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overflow pipe—" cylinders”
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(Thermostat Valve)
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(Temperature Gauge)
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(Air Cooling System)

d (Alr
cooling system)

Longer fins
Where greater
heat develops
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Direction of
air flow

(Direct | | s ® Pison

cooling system)

(Air fins)

y

Cooling fins are used to increase the surface area
! exposed to the airstream
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(Water cooling system)

(Water cooling system)
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(5) SRBFTHACRIGS AT PG |

¢ | FAA A2 (Fuel line) A6 BT N (o RFSF B AfFI=ZY I Gl
Wiﬂﬂ#ﬁlﬁwwmmwwwﬁﬁnw;w?@wﬁﬁww@‘@cﬂﬁ
IO AR (NRMNGLNS NCAHZ 2 PCAA A2 AH |

Y| BNOP (NI (Intake manifold) & AL TT (NG AENT O 3
G g A g9g fOToe &N @Y [iwyz o & Miferang o= Fd
A |

Q| QNG Y Cﬂﬁ(\(@@ (Exhaust manifold) t 2f&TN @Ic_“llﬁ RN AT G2 Y T O
(TSI ST AFFOTO Y& =T AMF | AR AT (L SRS ATRA AT ACF Al
WI2ES HATF J5T LI AP | I P ¥ 1Y 49 N1 JIS AT




v 99K fFVF (Air cleaner) 46 9% AR FFE [ROTT T o0 SRFS Y131 433
RSN YRR VIS 1 IR [wg o g SFTSng ArdTs SRy F9 v 2w

SIS ors(d (P o Ao I N

T2 A &TNT G~ *rafoa 21z o g-

/1

Fuel Line

Fuel Tank

Fuel Filter

Needle E\

Valve /
/
Float Chamber

=

AC Pump/ Low Preasure

Fuel Pump

’ Chock Valve
< - Ventury
L—— Main Jet
Carburettor
% Throttle Valve

| _]_I.@E
L9 ]

Engine Cylinder
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AT @32 AN Ganfy sa3arz yonfer qofr Far <eeme

FIAITPLOI BN IL A5 AT IFE S G A Sl (¥ O TR I6-9K
[RENEE ALPIHO PULL ORISR [NIE]T MIP TN |

5| ZGN BN Y(F2 WL G~ Gl FAT =T
2| SYN GEAT SHF TS G AT (GR AT FA|

9| TS A (G OIFAN 3T =T
8|QWWWGW@%W@WWWW-WWW
SR (GRIRTE

¢ | TLN2 FIN-(AIG IFE-WAN 20O T I LN TN (VTG NN FCe OIFN TG e
SIS =T TIRAEPINF GAF (Ot (R
Y| AN (GRS RN OIS (A6 IF T G WGBLeI06 Olets (A6 YLet Gy
JBLAF (BRI AR B
q | G AT (BRI 20O P10 (B GG AT (16 TleTo 8 fwe Tlets ey Nafze

b | T (BRIE WK (K2 A [HBrad SR Gy ARHR F1 2|

5| FIRIGI 20O MO Gl AN T (P10 (HFNT PLIA (A0 FON T 8 (16
fNTE NI e Ao OreTe HUAA (AT Yo (M| O A A =[S G~ (16
(GHT AT [

Y0 | TOFY Y@ fNGA ©OTw, FOAA (NG N1 Y6 OO0 G (FIN Gef« AT AT (o
(P15 (BRI AT FECO AT T

S | G (PIG (BHIF 20O AL NG MY (ONERTS 5 RS AN AN AN {FIH 20O
1510 NETHIF Y AN O NS FA|

Y2 | Y 8 G Y (SRR Y AT TR WYL (O AN OOl R Y SR SN PN
RIS AGTO =T G2 TP A A N T, ICH SHICCTNROGH J1 =T




FIAN 97 YeANIO

A0 (NG 2GS AN TFRIE N TN ¥ Reiq [Rikfew =27,
(TN &N BIRRAT (NTOIIF O (AR SIHTF WNEY AF© 2| A&
=Y (AATHEG AAY B FIAGET NI AH | 6T & [fox @Rn @
NS TR AYNS P [RY AT ARF FWod TNol [YN F
MFI | FIAIGERT N (OG(F, AN G I8 (A6 Olew (IO AZV
(NNCPIG APTOR TNT FIG B AT BIIRAT Wyl SIS@s AfdF
YT ARNO FgATTO ST TR I WL (T AP (NG Gefes
SERSMIRCAFIE AITS FR oA o N ARNS Sy iy

TS F(F, OIF FIYLA*N (Carburation) I | (T NS Ty G2 AT 2FS =
OIF PIRYLINAS S |




CHNTGIET AT G2 TN FILTA6T 97 Frafer fgasy-

5| PIYLICA 0T (BT AN AHT G| JA G Gy AT o0
8 GyeT~ A3cq FfEe 27|

2| FRI6T NG FNHT AFS FI A0S IO HT Gl ICATHII
VT AT T TG V| (Homogeneous mixture)

o | Zf G BIe] FAF Y2 A2 O I STNT FRI6F NGV IO
ATV G B G OIAT FRH (Rich mixture) TIIAR P

8 | 2N TOIIL Held ST FILIGS Mo T 2F© F0 A (2=
I 33 G« RN YICHF N4l AN BA|




& [RFoT A0 P R[Rfox TYATST 9T T IO
TG =T | AN G G300 S SN (@0 SIHF TN
W@??“T@fﬁ'é}“f?.\vl?l H(A 2SN QNI G~ AT [FEds
ML FRFGE TIT® |

S| CFI6 PG (Float circuit) |

R Vﬁﬂ?{_@ NI (Idle circuit)

9| (T =G PG (Low speed circuit)

81213 Jﬁ@ A6 (ENG AHFE (High speed part load circuit)

¢ | 22 e pe] ATIT] PG (High speed full power circuit)

b | SITBCAANG 0L AT TP (Accelerating pump circuit)
q| (514 PG (Choke circuit)




C§ﬁ? BT (Float circuit)

Float Circuit

Fuel |

_I Bowl
Cﬁlﬁﬁ (Float circuit) WQT%B g0 (316 (BF1F, g0 (PG ¢ NG

OITo (Needle Valve) fRTT sfd@1 (FI6 32 RAfa wee “ifdoifee =0T GF6
(GRS G~ Sl (Level) B Y| AEF 1 I G (ofF =0
AP | IO (GFNE Gl (¢Toe T4 Stbwrd TG (VTN I 94N (FI6
fNfGe Oree O WREW (A 0 A7 (P16 (G G AT AL YL
M| & SIF AT A (10 (GRS Gl HIRGR PO AF | (FI6 (GRS
GIAING ((od B B F [NH{® (FTera AR AN S (16 Ao NP
2 QG OE0eF SR GellfN AR ALY I5 I (AT B A A= (A0
GIAIN (16 IS AT FICO A | (P16 (G NN AT (TS
(5T (N2 (SUBT WA AT B ATH | FC (N2 (BB (AF TNITO Grefifey
PILCIGT (OGIET® AGT® AT |




T2 ANF6 (Idle circuit)

Idle Circuit

Throttle

Plate N \

Closed High Idle Mixture

Manifold Screw
Vacuum

WEGA AP (Idle circuit) D20 WIZY A& Bl AU TN NG
HAFNCF 76 O AR FAC© Y| G XY Cofd g3 TIIAMNRA
GV I AP WRGH AICTG A | W26 WIZT (A6 Olew AT
T IF AH| e I8 oNFTN (A6 Oeted Wb WfEe
2O (N6 AT 2GA MAG NS (T FE| 3G ACACGA
S U NG S AT ONFACNS (Furg e 8 Gyt
ATNTIGA (OOlF NS (T WG (HH AT V6T (NNTFS ATIH

FEI 9 R oR[RE NI O SR (G SWIR0d
WGSBS P AF |




T oG AIfEB (Low speed circuit)

Low Speed Circuit

Throttle
Plate
Slightly
Open

Off-idle
Port
Uncovered

=1 791G SIfFB (Low speed circuit)  IZTT (A6 ©OFTS STV (AT
AMH | T WA NG NN FRGS (A6 473 HIGA (ANHI AT
RS (& =G (6 My |fgs AfTe & 2= I3 A g 9IS o
& ATV I B (LB ©leT© ATV (YT AP L6ed Oletw A9 A R
AT =N (YTH TS IO 0 W36 8 (@ 1w (onh ey [sfe g

S FA® I OMOINIROGHNCS (H OF© FI|




TR G AT6 (TG AfF6 (High speed part load circuit)

2 e N erg @S (High .

_Idling air bleed

/
J Idlhing air restricton
‘ fent to atreosphere

speed part load circuit) : SRGeT & (eI mate [N ) Ly 1ty
oI STUER FO (1T 9 STFB G N AV N=Y =,
&P P 4 HPC PG PAIIANG B R St ¢

b
Float chamber
* Fuel metering orifice

OO N (4 AF 78 (A6 ©leTo
wE e (e (AR IRFIR) |
ACF| O G (&1 PG (NG @ quig wooerie g et
RN GA(FH ATS (WO (ONN (FICAI ‘

NILFT ACH 1| O3 g VY & g 5
(TS AT CRICAT F=yer 2T /¢ =1

JIF NS (ol T BT AR oM A]qMR® 8T (G 5[e IRF
BICHF (BLW TN 517 WA§ *MTOIF (Partial vacuum) 3% X1 (ONRRA *7el
(V2N NGO (ATH (BN At I AT PCF ¢ rOCAF ANY
A® I TG AT (ofF R & TR B | T N MY T© QY
o AT P (ONGIETO ol (¥ AT T | Tl NGF G«
(2N (GG (ATH AT A (©fF B | A 91f® IMad SN G POAA (8-
A7 (SN (PIAT ATISN =TT 1|

Air-fuel mixture




712 o P ATTHI] 6 (High speed full power circuit)

Power Circuit

Discharge Tube
Seconary

Venturi

Primary
Venturi

Open
Throttle

Wide ||

T2 G e AT FIFB (High speed full power circuit) : P16 I AP &=
TSRS G TR I AGAF 1 FHOPTF AR  HOONT S| T4 4
PG FIG B BN (B1F TS 72 (ATHe T 7 (4T AMF | (T2 (GLo Gyred~ VoS
28T A G0 fNOIFS (6 WG N FE Gl (V2N (GLo et | fNGIHe (o (AT
(V27 (GG GG 2= JF06 oI TG M g F1 271 FNGI[e (GUod W WZo
fNGIRE TT6 SR F I JFEF ARG (T ACH | (WO LTRSS A SIFIN
BN Sy B 06 Y@ ACF | 28T HIToN W WHANTAGG A (Ao
oee A (e WIEE NBIR 96 BANE GO T WFFFo TP =¥ fNoIHe (Gb
WREW P I WG AR so1esAfa (Gyrefifa) (W2 (Gb AQ12® 2o (MY ]2 2 &N
HiEF *f& TN I AH (MG WIFA Loe ©OTe NHF (AT AMF 43¢ NoIF I0d
WCASHIPO (NOT WA TR (GG WIZW A (N2 (GO PN GAN AAMR® 0O (M|




BTHTAATATBS AT AIfF6 (Accelerating pump circuit)

Acceleration Circuit

Pu.r'::ph |
Nozzle "} C
X1,
" A |
Throttle i
Opening I:;-':' -
Quickly Hl::,'::' Acceleration
' Pump

TFTAANAO: A= AIfH6 (Accelerating pump circuit) ¢ PG 46
WIRBCAANRIGS AT 8 WIBCAANRIGS (b N IS | SIFIAAI6S AT
ﬂ?l?% ATCACGR NI SIHFCIAA6S (SO MY TF 11 AMF | AT 6
[FIIHIOE WEICN (AGT_OFTlod MY SRYF AF | IYN SANSOFEALLHA
ATAGH =T (TN SO (G- A7 STHH) TN TAFCEAC TG IS HIY
CeT AN (BRI AP G SIFOEHIOS (GBI NI ST FNBI
ST -’{C"l ATI® BFC] | gT® ﬁl@%‘lﬁ 91]1“2143\‘3](4 I<ll7 EIg) 3@'(.“? ‘7‘112 3’1]3~IIZI<P\'9IC<I

I |




14 SIfFE (Choke circuit)

Choke Circuit

Choke Plate,
Closed

Discharge Tube

Seconary
Venturi

By

Primary Manifold
Venturi Vacuum

/

(61T HIF6 (Choke circuit) g TYN SBI6 T Y 2N(6F (NNCFIG
oS A6 NG TR FACo ¥ FIET &N 433 FIAI6T STl
WIER FIIANMRS GG WA IEN9© 2| ©12 2N 0160 FACO
Afofd@ Gl JIINR PO 2|

Metering
Rod

Main
Jet




FILAGIED FEAT ATFOF© Irord 8 GaAlf~a e

G RACT @RI 8 SIS FIAI6F SHF WO AT /S B
A | (TN-

() WLT T (Lean mixture) FIAAGI STIE GFOI JIACT IF LT
QANNIAP O IO ATV HGF 72 GG AT HHP W AN,

(12 N 3T FNHY 0| SURITTHA WAL Y o] 8 Gyrefn~g
WAATS ATFH IAGHIN 16:1 =S 20:1 S|

q) [Cha 3160} e (Economic _mixture) (NG T4« 30 (AP 60
T(iv(ﬁﬁm BT B, O~ PIRYLIOET NIF] 78 ABE NIF] O] WIFA
&N 12:1 (ATF 15:1 WHATO Iror & Gyelfg Ay wifd 1 512 N NF
AT A1 o5 =9 It |

(57) BT FHT (Rich mixture) CNHIIN I FATF STV, SS9 I SN,
ARG NPT BelIF TN Aofe WIFE RGN QeANyeld NgF Gefy wif<
FE| 4 TN AN IO 8 GANNT WS AF 5:1 (AF 8:1 S| 4
I BT Fey 0|
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Advance Fuel System




PO R O
1 AR OF© 8 OFTS ((FIHEGT GF FeT |

1 Zfereea Ao e oo “ffavee FRge
TG |

1 2@ oS Foiad SRt |

_] S5 DIRf3R 8 OF® DIRfR WIITEHS I A@©
GO |

] SfFTe BIRfNR TN |
] Drieet f@acast <6
] BrieeiT f&aea™ @iesis 419 Saf |




G2 LG ST AT AT RS ARE

s ca=T ARfOT FTAT |

1 s Sacareie o Jf<ur |

(] RqeIR 0 BT 1o |

L 39T FEE FEtw IS |

] SIACa07 e 8 JUFAIR A AT |




MITCANAN RNCGIP N A7

0 SRR AT SSToR &N N FIIKS IR
FAIZO| J2 FIIIGIIS BIG[ (AT IO 8 GyfedT!
(COICETT) Fareyer Tof e AN Brfzmr Seg=it
STAIAIR 41| fFS FIACRE I AMPFOI BIIRAT Syt
3 STNCT S F =Y TIIAZ FIATO A VT | TS
B E AN AAGT T RCE AN 0O A0
Ol NS A | {31t~ ©ORfog M [Rergsstnd
NI N T (5 STNCT ST =T N8R
G AN RNCGFH O SIHIS |

Carburetor

” Intake port

Injector

Intake port

Fuel Spray




NITCHITN 2NOOTR*N Azmiod 1L |

O (T HAgOr® SHCANAN A (NGAD AP GNP Injector
fTFTR NI Intake manifold AT (HTTHF LY ZNTGPELT
WIICN Spray BCA Combustible micture (O P AN
BIRRA ST FFA AIIAR FAT V| O (AP FND [ = H
PO RNCGPHIN T AT RNCGP#I PG e | intake port
G [Rfoq ANMAG FION (T TN POAA PO

ATAGI = ©F 12 :1 (W 17 : 1 A0FCH 12: 1 {6 NFOIS, 15 : 1 ‘

AN FIFOR 8 17 : 1 AN WNFER| FEFR AN a9 @8 C inece

FIIE6A My Ee zo1 S FNIAE6I A& SO

Y IO W A dFMCF (TN PCACETT WAGT 2T,

WHAIMIE AR ¥ R @ (A(F T ANSE GF :L‘ﬁ

RAPF NP PLQETG FIIAGF T VAT PCAA 2NCGF* T ket spray

SICoN IO AT FITO R | _

SHE
N
A

\

Fuel Spray




NITCHITN 2NOOTR*N Azmiod 1L |

ST 2NCGPHN NFOT© BIII6S IIO
YA 4 Faqfors fGroe &= T o
N2, O(J PLU 2GR (A GG 2f &
QAR NP BV (3 bar to 15 bar) (1 bar = 10s
N/ins) & N@oT® AR (SHIP WO JAF
2N6F OIS (AR K YZ0O PUIA 2NCGF*T
®F 37, [FT TOTGe G AT FT2H /TP
(ST P NG BP 2| RNCG(G (S VN
FIAACD AR 2f & TSI A ZNOP (A6
4 BTG (O AFFAN JF2 26 (AT
AT 151 IrOTTAR SR P, FE2* (RIS
AT (7T LS B0 ST IV I FOIA
PG (ofd 2| 4 T OV AR GNP
IR RICENIG N F T

Gasoline Fuel Injection Systems

Pressure regulator 5
Viacuum fine from back

@ of intake manifold
h

Evaporative - t4
emissions ‘
canister

4" [ Ecu
|
Electric fuel pump 12 HH £J % % %
A B e D

B F 6
O
)
-0

A. Crankshatt speed postion

B, Camshaft speed position

C. Accelerator pedal brake | vehicle speed sensor
D. Boost temp sensor

------- High pressure fuel e E. Airtemp sensor
Fuel retum ine F. Coolant temp sensor
G. Oil temp sensor



NN 2NTGR*N N gqfod S|

(5) S JF TGS IS WSO ATSTF NS I |
(R) (&1 =TT SEF BH ST Y |

(\9) (TG SBI6 SN I8 AFAIN T© 27 |

(8) QNGB VTS T HTY N =7

(&) PN 9D ;A |

(\Y) ABA ©TeT® 1151 RIS PG P

Q) wﬁmﬂ%ﬁa‘m|

(br) ©fTOTNGH RIS TFeT =T @ STed
mmﬁwt—ﬁrim

(&) MG ARG (AT [N TP A TN FCHE 66
P P WZF P I PrI 40 f[FROI NG 8 TFVIS FN
|




Electronic Fuel Injection (EFI)System

WeResfeT © T &= OIS ©rs 51 ¥ |

 Fuel Sysatem - Fuel tank ZC® PIfFTGIR & FTF (NG G
(T T T |

QAir Induction System - g2 fST6N S AR Mo FIHNI
GIVs ATITON I AIIAR B

J Electronic Control System- 42 560w fRfoR TFT81 1919

%S (T A | MG FIIA 2NGIHN AP ATV 8 SINCF rw
AT |




Electronic Fuel Injection (EFI)System

Fuel Sysatem - Fuel tank ZTS fSferara 1@ e
(AR

OINT (A AR THJIR™T |
1 Fuel tank, * 8. Injector,
e 2. Fuel Pump e 9. Cold Start Injector,
* 4. Fuel Delivery pipe, e 10. Fuel Return Pipe,
* 5. Fuel Pressure Regulator, e 11. Pump Circuit
* 6. Pulsation Damper, * Opening Relay,
e 7. Fuel Gallery, e 12. Canister Filter,

e 13. Fuel Gauge (1) Tank unit
(2) Das unit.




Electronic Fuel Injection (EFI)System

Haetum-Type To intake wacuu -




» Fuel Delivery system
*Electrical Fuel Pump draws fuel from
. tank and forces it into the regulator.
e-.08

*Pressure Regulator controls the amount
of pressure that enters the injector and any
extra fuel is returned to the fuel tank.

Fuel passageway

*Fuel Injector is simply a coil or solenoid
N— _operated valve.

eSpring pressure holds the injector closed.
Electromagnetic cos Lo

*When engaged, the injector sprays fuel
w— into the engine.
Neode varve Injector Pulse Width indicates the time each

Vv Injector is energized (Kept Open).




Electronic Fuel Injection (EFI)System

* Air Induction System 43
fHTHN SIHF AR IreTsT FHHTNT T
TGN NI AIIAR B

1. Air Cleaner,

2. Air flow Meter (L-type),

e 3. Throttle Body,

e 4. Air Valve/isc etc.

Engine Sensors
Throttle Positi
ThI'OttlePositionSensor(TPS] SE;:SO;SOS "

ariable resister connected to the

throttle plate. b @
F

»Change in throttle angle =

change in resistance, \4_. 3
el

oBased on the resistance, ECM ¢\ 1t
'

richens or leans the mixture. )& |
‘« 7
U

L V/




Electronic Fuel Injection (EFI)System

Electronic Control System- a2 S fafen aataa =g

WWWINW TUAA VTGN A0 AfTwrer 8 Wy fire

*» 1. ISC Valve, +** 8. RPM Sensor,
s 2. Air flow meter, ** 9. TDC Sensor,
¢ 3. Water Temperature Sensor, ¢ 10. Crank Shaft Position Sensor,
** 4. Throttle Position Sensor, ** 11. Cam Shaft Position Sensor,
*** 5. Intake Air Temperature ** 12. NE Position Sensor (Number
Sensor, of Engine Rebulation),
** 6. ECU/ECM *»* 13. Intake Manifold Vacuum
% 7. Oxygen Sensor Sensor,
** 14. knock Sensor,




Mass Air Flow Sensor (MAF) Inlet Air Temperature Sensor




Oxygen Sensor ECU/ECM

T hrottle Position
SENSORS

> L =




Electronic Fuel Injection (EFI)System

 Electronic Control System |

— ]
Fuel Cut Se nsor\ V —

Ignition Coil Dischar gerp

Intake Air Pressure Sensor
Intake Air Temperature Sensor
Throttle Position Sensor

ion ns




Eleclectronic Fuel Injection (EF1)System Fr{&f% |

RSN 75T (AT ECM/ECU-A STP® | O 2T ATI*IF© o0 AN 8
W | (TN - 2T i@ OIH T |
0 A0 O] I WTZN 0 (ST ST RGNS ATV |
0 263 (NNCPRS NIN 51 A 0 IS BI|

RRUC
0 A& oA P LT SNl |

0 ECM/ECU WRIT® Pl TIOT JRY HF(F 2 FETOOR (NWIRT® H3=Fo ©or
(GIRTAT Y QeI B | RNCOBI PN LeI00 R AL FOFY (YT ALUCO A T
S’ (1 ORRIAY T &GN W2Gfes Sfore ARSI 2GR YT W&
0.003 CACPDS (Tl 9IC] |

0 3N(ORT JFAE (L 8 I ISTF A9 [GOf6 SARCH (Duty cycle) I IJ| ECM
TOFHY NGB ATHIE ALTHO (M, (12 STNICH AT B9 (Pulse width) Ie1T |

0 72 AFIK MICANAN PLA 2NOGRN OV AR

AT S| (O FOIA 3IVCGFNN (PFI) 2 | FEAING FLIA VNG (TBI) ;




Electronic Fuel Injection (EF1)System JT{¥&f® |

Q (6 e 3N0GF (PFI) : T ARSH
SfEenag 2N0GF (b -a e
BNIOFHN TOIY | (YTl RN0F 9o
A AT ror & Mferorg AR
¥ S § IO W Ode I
N GEN N FAT W G T&HfOF
SR =TT qre ASO SifFonag o
AW Gl N FAE e
I3 AT NN [NTFT 1 TS =T

WIRING CONNECTOR
(10 CONPUTER)

FUEL INJECTOR
NOZZLE)

VALVE

/ L '0WWWWWW

\.
INECTOR

7
SPRAY PATTERN




Electronic Fuel Injection (EFI)System Frf*r&f% |

2| YOAING PIFA AT (TBI) ;- T
264 wFe 49 O JI6 A HIO
BNIGIPOIAT HAIRCL PITA 2NCG* TOIT|
IS TN G5 Mo T4 Y64 OIw
NOFN P, OV & IJOAT N&T G~
N 1 =T | 9 Fmfere ARG Hfaenag T
g2 JUEPE NHoE 920 W qto
NP6 PifeTor Qe {6 NFeE 49

Ta3e! feror aaas o= fNFoE M|
(e AfS SfeToItg Srenfa e FH1 T8 =
N GO Agiore2 ([od TIIA AN

GNP OIS I RGP0 AT
BNIGP 6L YEte &L BIATS Gellfv N 27|

3 Fuel
= Air
E3 Fucl

Ajir In

Injector

l
Theottie Plate —— s
«

Fuel Pressure
Regulator

& Air Mix

M
\ .
: Excess Fuel

(To Tank)

Fuel In
(From Pump)

throttle body

Throttle Body Injection

fuel rail

injector




Electronic Fuel Injection (EFI)System Fr<f~m&fS |

JFH0 ATNCAG NGBS OIS (A I8 IF FUEL RAIL

P | STNCAG I JF0 (RO FCASA ACH [
(OIHG IR (AT (BTG #110 P ]S
STIREIR I3 =0 (BIFP g G| (BRI
(R EACIOR B RS GARIVE KO GiICK: | AR MR RV
WS (TF O AT A8 G« (3 XY | FIAC
(OI6G IR I (A (BIFPR AT =42 99
BICH fHBw OId ISl 07 48 Gl 2 IF
2| ASF 0 (L1 8 T5 SMF NGBS
AT I = |

0-RING

FILTER

{ // ~~__ELECTRICAL
CONNECTOR

A
5

T

.

ELECTRIC
COIL

I

MAGNET

SPRING

0-RING

INTAKE
MANIFOLD

PO IOV AR [N PRI NGO (ECM) [T
BARZND PRI 2006 (ECU) T | [NAFO | G VALVE
2OfNGIP HNRATE HNOIF (On-board computer)

PINTLE CAP




P06 &N 8 EFl A GTNT Ny LT

(Difference between Carburetor and EFL Engine)

FIACAGT A &N

S| (TR 8 BeThIGPIIeT A.C.
N 9 FIRGT A

2| & 5f® Groerd AT fofe F
T AR =T

9| (ATHH OleT® JF AIZANT SN
(ONGF g% = ACF |

8| FIIIAGI G| B G (AT
SR ERISEECR N

¢ | fefi& Gy a8 =7

Y | (ATOT AT 3% CO <] 300 ppm HC
BN XY

q | FIIIGE ATF FOIA (WA (O
A1 =T

EF1 2f &N

S | SYATG BRI A. C. AN & ECU
A8 RIS A | |

2| PCIAC ECU B [CGHIE =T ACH |

O | BTGB (A TN AT [
AFH ECU|

8| RO APTF CTHIF I
TN ECU PGy B

¢ | Greife N = 1

Y | (ATST Y131 1% CO “<] 100 ppm HC
e 3|

Q| INOF (NANCHICDT (35 NP Ol
G (OTOTY I N F1 =7
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