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6.1.71 YI‘
it'is use& 1o m'ﬂﬂ‘fuﬁhmdad

-----

¢l used.

i,
-.ralve al the h-utt::im,
i nime, if the en

at the tap cavered with 3 vented ¢ cap. This cap prevents

a.l:‘ll rain waE"‘EFT—_mm'_g nto mwmle allows 2ir to prter 10 replace !
Aty of Fel

gimne has a fuel

R

-l:arhprll'lliﬂj' . i ;

sedinaent biowl

repetrol or diEstl commonly it has followingHiiFoutlets,

hours of engine operation. Regardless

PigEthe fuel to go out frnm ‘the tank, woich 13 nuutm]led by *Lhe fuel shuts

of fuel tark, covered by drain plug.

Injection purop as in digssl engine,




Mndern carburetars :I..JE- quitc,f;ﬂptlilstica'tﬂﬂ that fhey dire fitled ‘with Several maliary !
[¥alves or jets to n@r@h the air fuél ratip in accordence with the load mnd speed of '
ingm These mclude ;nmpcnsﬁmnr jets, ldEl‘IE jet, n milot jet and §o on. On modem

pnoines, alectronic fael | njection discusscéd later in this bodk, hos replaced the use of

|
carburetars, [nstead, Fur:I njecticn nozzles are usad to mject pe."'u:nI divectly mte the intake
manifold before the 1]11._1-.!: valwe, This ks inerensed the fuel nse r[ﬂm-un;

6.2 CAIR CLEAWE

It is arranged befere the carbureter fo_jemoeve :[1151. pa.mn:le'; from the air as o
passes to the engine cylinder, These pnrim[ua if not filtered would eater the engine with

|

the mir fuel moxtuee and| cause rapid wear and tour of bearings, nrgh eylinder wnils and I
L]

I

other enpine pacts, Thers are two types v:Jl' rir r:1¢n-1ers g-:ucr"lll:.f n U*Ei rﬂ!‘?ﬂr cleaner ,

and BIFBEIR air eleaner, . _ |

6.2.1 Dry Type Air Cleaner :
ﬂ‘ﬁf&typa_ntm-#cmmmts of a filterin _g element mrade of papef, This paper is
arranged io the pleated form to obtan maximum Gltering ; Eurfar.'ﬂ The Eiter traps =l

LF‘I:DH’:LFIEEU.‘[‘IHIEU folds ﬁ_ﬂnﬂm TR @rio T 7755 t!.'_I__L.:lE. Eﬁg]]ﬂg [pe dlﬁpﬂaﬂblﬂ Eh-nrmn !
F'!E'Ft"r.l'[.. uuUU]ﬂ TIII-“E![I_I 'ﬁnﬂ""-ﬂ;[ A Etﬂtﬁd ]_I_El"'-"ﬂ EI.'I'II:I- TI‘:I_E. E_I_':-Eje_l'ﬂu"‘ d"-.':-':-ﬂ.fdﬂ-lj. T']-_Ils ;
fvpe of air cleaner is mostly wsed for ght duty engines warking in clesner environmest,
The advantages of dry afr I:lEzInEI' are thn'[ it is l[chter compact and cheaper then eil bath

tyoe air clearer.

6.2.2  Dil Bath Type Air Cleaner
This typ= of air cleanter consists of a filter slement made of mesk of tpetgl wool,
The filter element is enclosed in 4 sheet motal shell (Fig, &, oil pan/summp i provided

at the bottorn of shell. pfé'—'iu*_:;_!emaru P‘[':"u']_ﬂgd ut the mp ofEir enterng duct ta ll'ﬂp
heavier items such as siraw, leaves and o on.”After passiog Hroigh pre-oir GlEAnar air
‘miaves tiwards oil pan hﬂre. it is deflectad tpward. Most of the dust and sand is rejectad
" ta the gil sump at this |paint, The air then passes mrnugh wire mesh where Fner dust

FEL.r*]E.[EE *'\J'E_‘_'lll.dEhE:d 1 L'H| ‘Ll.'t_i'tl_,l:'l surfaces|and dreined baock inta the o sumy. Th"

cleaned air passes through a passage way to the Zarburetor of iftake manifold.

- Servicing [or 111_'.5 type of dr Eléater TVolves cleaning the pre-cleaner, air dret and
washing wire mesh with paralfin, In additior, the oil pan is reflled with Fesh oil of
specified grade to the level marked on the pan The pre-air cleaner pige of tractor is
extended on tap of engine quite higher to nttract air with less dust concentration

6.3 MANIFOLDS

1of maaifoidstho ek ol Idtn!i'mﬂmusfmm!fblrlmm:d The
- inpakeman . .. of passages through which the fuel-air mixtive from the |
mmm td ﬁu ”Engini‘tﬂﬁiﬁers il flie intake stroker Aler the mixture i
burned ard tne piston isimoving up in the. eylinder on the exhaust stroke (exhaust valve
open), the bumed pases are discharged into tHe exhaust manifold From thers, they pass

through the muffler (silencer) and throu gh the tail pipe into the open air,

3L




1.1 fFEelEines

Fuel line is simpufl_rq_l;ﬁl_ljc tube througl)
and deliviered to the carbureior]

by the fusl pump

e e

4.1.3 Fael Gauge
Az o signaling sys

fuel tank.

6.1.4 [Fdel Filter °

The filter remove

=t into othiericompenent

of the fuel system or

:

fiel Passages in the carburetor and prevenfiosm

6.1.5 Fuel Feed/Lift Pump

It is 2 mechanically (or electrically) r::p-:[

the fuel :ankﬁ;f_deliuhﬁ it through the fuel lin
on T 37de of the eylinder blogk at the front en
type coerated by -:ams'haﬁ[ﬂr battery. Sa it may
for hand priming to remave air Joek in dieszl Bn

x oy |
tn facilitate fuel flow thrpugh filters. The punm

ner

'§.1.6 Warburetor 1
It is a device, whi

r (Figure 6.3). Themain functions of the
Ereak the fuel inig tiny particles.

Mix the zir and gasoline vapers in cort
ard tarque. This is dane with the help
air entering inta :]*1-3 carburetor.
iCantrol the speed
the cylinder. This 1s done with
closes T.h*:!ll'ﬂ_‘ﬂtﬂ!_ﬂtlﬂv:." y Hf el

4.1.7 &Working Principle of Carburetor

Wwith al
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ch breaks down the petrol into tiny particles and then mi
learburetor are stated as under:

fthe engine by re guilatin g the amount f mix
the help

1
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which Mael 15 su

d from the [u=) tanlk

em it indicates to thd driver the ameunt of fuel present in the

ine, dirt or particles that might etherwise
ifito the-engine. Such particles could clog
alaclion of fuel system.

ated_device, which pumps gascline from
L« to the carburetor, Mostly, it is mounted
4 of engine. Fuel pump cevelops pressure
o found on tragfor engmes is dizphragm
he mechanical or electrical. Tt is also us
mines.

el

©

wes it

ect proportions for various engine spacds

o afEfioke, which controls the quantity of
e

_ fure antering into
f foct/hand accelerator, which gpens or

During suction stroke, vacuum is develg
which eases air to rush throuph venturi of the

ped through out the intake manifeld,
arburetor. The venturi helps to increase

the velocity of air end consequently decrense Itl1 pressure.of nir, This decrease in pressure
at the venturl helps the fuel to get out from the jet in the form of tiny particles and mit

with air stream entering the combustion chambce. TOBArt AE6ld Engine and to obtain

Wﬁgﬁ?ﬁﬁ“ﬁﬁmﬁﬁm |ratio oMLy weight
gwhichis attained by €1

4

enzire cylinder, After engine has warmed up, a

better fuzl cconomy. This is done by opening th

carhuirator are shown in Figure 6.3,
* ; I
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yis required

e ehioke valve, This decreases the quantity of air poing to

r to fuel ratio is changed 1o aboulgiEslsfur
e choke valve. The main parts of a simple
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5  FUEL SE*E_TEtl»I OF DIESEL ENGINE

This system is compoged of fzel tank; ift pump, filters, fuel imjection pump amd

njecter. In diesel ennine iony air is drawn intothe cylinder during suction stroke, whick is

ther zomoressed to a vplume rana of 1.L'=r.:an!!:.*'1 16:1 while raising jair pressure 2010 40 '
veicnt and temiperature [500 to 600 *C! Now diesc] fuel with a pressure ef105Merl7S -
kpfem’ is injected inta the compressed air in wk form of mist by means of n fuel injection
pump and Injecter. Soga after the diesel if mected it starts ,EWFJ’-'E;’ cue to Ligh
terperature of compressed air, The temperature of the comministion i5 raised to atouf2000
Rey2760 TC bt pressurs 'ldqes nat rise appreciadly abeve compression pressure as in the
case of a petrol engine. . 3

g |

6.5.1 FuelTanlk |

The fus! tank for dizszel engin= &5 giewlar 1o that vsed for peirsl engine but 13 usually
Eas a fae] retury ]_:.rn:_ :‘_:';':l‘.'l.':-lﬂ'tl:' iILj.t':lﬂl‘. |

6.5.2 PEISE :
In dissel engies,| pmiltipls filters 272 provided m the systzm to ensurs thet
_zhzelutely clgan fue] smers the fizel injection pimp end mjector. Ay dust or dim would
cause abrasion end demage ta the highly polished and delicete parts of the mjection pump
and the injsctor, The flter vsed i diesel system is almast the same as o petrol system
Howavar, air-blesding scraws are providsd at the top of flter for the removal of air Jacl.
koa i .
6.5.3 Fuel Feed Pump dr Lift Pump -
Tae fuel Lift pump is the same os vied I petrol fusl system. A Javer present on ens
side of [4T pump for hand fnr‘jming helps in the removal of air lock, -
|
6.5.4 FEeEnInjeetion Purp &
This 15 cne of the most sophisticated parts ofthe diesel fuel systom [t 15 used:
(i) To develop high fuel pressure of aver 2500 psj in the injection system and
(i) To regulate the amount of fuel discharg=d inlo the cvlinder m order to cootral Enaing

spend : | | i _ .
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< ‘Change oil and oil filter, air filter, and fuel filter |

«» 'Check battery fluid level and clean the battery posts and clamps

“+ Check PCV valve, vacuum hoses, and electric connections

* :Check for loose, cracked, or i‘nrdﬂnmm the whole set
of spark plug wires m three years.

 Replace distributor cap and rotor

:"‘;
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Tawo types of PULPS &1e|in comiron se for smal) ang heavy-duty engines. These are; (i)
"plunger type and (§) TOTATY type: Single cylinger engimes usually use pluneer type pump,
which is cperated by catﬂl.shaft, This pump consists of a Plunzer working i 2 harrs] of
cylinder. The barrel has mlet and outlet ports centrollad by spring valves «The surface of
the plunger has a Cut or |groove called helixe which contrals the quontty of fuel Being
metered. A rack attached to the acceleratar co 1T0ls the position of the heliv If mare of
"t helix is exposed tg oy let port, lesser is the fusl supplied ta 1he injector whila slipping
rnore of the fuel back tg irdot part. ' 3

6.5.5 1Fuel Injectar |

This is alss a high recision compenent. \'The injector 15 also. called ptormizer 25 it
Creates a fine mist (atofms) {37 dssel fual when pakees through neadie valve, The mjector s
arranzed in the cylinder hedd of the engine The finctions of the injector ar=:
L To start the injsctidn of fuel inta the eylinder when the firel pressure of zhout 2600

psi is reached. 5 'j
i, Tao atomize tha fie] irectly into the sombiistion chambar and ,
i, Tn step the spray when pressure of the Fael drops below the injection Pressure,

An itljectﬂr.cnnsistaiuf L nozzle body, ne,:et_fll:_;r'a.lve, Pressire adjusting screw and

Spray tip. The tarsion of the SPriig can be ocressed or decressed 1o pdjust the desired
PTESSUre as recommended =¥ the manufactirsr According the shaps of nozzle o4 neadle
valves, the aozzles rmay be enlled a5 ' -

tEPinttle fyPe: with one hoie at the tip efnozzla or :
i Painited cone nozzle: wiLw rrultiple holes arsvmd ths tin,

G.6 AR LOCK _

Dizsel enzines are yiually g:t_.Fjr lc_ci-:s:;_L:'f!:Uhm alr Fﬂ.-_'l.!iiE'.IS It Wy u*l::: Lh=-: ﬁa;i
system. Air being compressible chmgl:srf.s voiume m the fuel ij:dhnu ij:fzr "a:‘;:.. :':Er;sn E&Y
mave ahead thereby blacks the injection of fuel into the :v:_-,rhn Fr. & L:;r o o3l
develaped when (i) the fuel|tank gets emnty (&) the zuts of ﬁ;el‘j B ré:.ffrpn ]i'n-'- 1_:&'1 5
logse ar (i) dust particles block the fue| Eitzf 23, Alr from low-pres: f. Fis g

by opening the air Yleeding valves of the flter and pump y.'_hﬂie_np.,.. atng lhe

EmBEEd by ﬂ::_d riming. Al From high-pressure lines (after the fuel injection purip) can
Ift pump by F" o a5 t: e ajr hleeding screw at thk injectar :-*.-'bilr.'. cranking the anmﬂjn: by
be removed by np:mniﬂ': Chen o sireom of diese! barts EOTTEAR out Ff alr bleading valves
i e E{:uru]‘:'r;::ntl;m engine will start. At this p'n'uﬂ'. the nir bleeding screws chould be
without air ies, B _ :

tightened again,

' [F}]
&+ L] i
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- Clearance Volume [Cl Thr: volums or ELI:I.L'.E between the top of piston and the
cylinder head-when thapistan'is at TDC. This iz plso called as combustion chamber,

Tatal C;'E"nﬂer Veolumg (TCV): The voluine dﬂ1[5n1,td by L"J.n sum of pistnn
displacement :uzd clearanc vulumMr

%@_ﬂ_&qﬂu (CR]: It Es the ratio of tatal a:'ylindr:: volume to clearance voluine
L I ]

~ Engine Size: This is given

by the bore and stm!-:.t.'. of the engine, For example, o 100 mm x
124 mm enzine has a bare

5f 100 mm and a 124 stroke,
E. i

¢Example :{/\ .
Given the enpgine size, it is possiblelo caleulzte: the piston di .-.‘;l".ﬁ't.ﬂtﬂ*'}‘l 1

tatal cylinder volume ond the compression ratio 1.H':.:l:i that CV = PR/,

i] Piston Displacernent = vglume swept in cne 5l:ru-ke.

PD (s d*/4) :n:L-L{E 14 % 100%)/4 % 12 &5973400 m mm d
" Where D = bore digmeter aad L = stroke length
ii} Total eylinder volume ('IlC"i."} = PD + CV

Where CV = PD/6 © 973400/6 = 1622335580
CTCV = 973400 + 162233.3 =11356333 mm
i) Cumpres:mn Ratio (CRY = TCV/CV = 1]3545 3.3/1 61133 3 =KD

|
EXECISE PROBLEMS s M| “f ;?,u T)cm

‘QI A 47 HF three cylinder Massey F:rgusnn fractor (MEF-135 ) tngiim has _n bore of
91.44 mm and stroke of 127 mm. 'If total bapacity of the engine 15 2.5 liters, find
l . Clearance Volume (CV) when the Compresgon Ratg (CR})is 18,571

Higt: Piston Ihsplane:ﬂent [I?D] Engmn Cs ac1t:.ﬂ~1c: of Eﬂndumi ! [ .
Il _ (;M’Ez‘m?} \io }Ji}‘”‘ 77

A three cylinder MF{240 tractor engine hulou CV =54.763 o, EI'-L =16.5:1 end a

stroke length of 127 mm. Calzulate (i) Piston Displacement G Englnn Capacity
[EC} and (i) Bore,

f‘y .
(Ans PD = 833.33 ci’, ECEEELBﬂrnll?lddn'ﬁn) ' ’ («Tﬂ_
Calculate CV, CR nj Engine Cnpncﬂ}r of 4 4-cylinder MF 3'?5 tractar engine

when Total "Jn'ﬁuma f one cylinder (TCV)}s 1029.33 em’ and Bore and Stroke

are 98.4 and 127 respectively, _ ; .'
- (Ans €V = 64,33 cof, CR ={16:1, EC'= 3.86 L), ) G
e T

. T r
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