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. CArbouretior
The function of a carburettor is to atomise and metre the liguid fuel and mix it with the air Alr
as it enters the induction system of the engine, maintaining under all conditions of operation
[uel-air proportions appropriate to those conditions.
All modern carburettors are based upon Bernoulli's theorem, 5
2 = 2gh
where, C is the velocity in metres/sec, g is the acceleration due to gravity in metre/sec? and A is the
head causing the flow expressed in metres of height of a column of the fluid.
The equation of mass rate of flow is given by,

m=pAJ2?h. ———— " v— M S —

where, p is the density of the fluid and A is the cross-sectional area of fluid stream.

In Fig. 2.29 is shown simple carburettor, L is the float chamber for the storage of fuel. The
fuel supplied under gravity action or by fuel pump enters the float chamber through the filter F.

The arrangement is such that when the oil reaches a particular level the float valve M blocks the
inlet passage and thus cuts off the fuel oil supply. On the fall of il level, the float descends down,
consequently intake passege opens and again the chamber is filled with oil. Then the float and the .
float valve maintains a constant fuel cil level in the float chamber. N is the jet from which the fuel @ | _Ade | NgEEmmsssonnnn
is sprayed into the air stream as it enters the carburettor at the inlet S and passes through the
throat or venturi R, The fuel level ia slightly below the outlet of the jet when the carburettor is )
inoperative. L
As the piston moves down in the engine cylinder, suction is produced in the cylinder as well
as in the induction manifold @ as e result of which air flows through the carburettor. The velocity
of air increases as it passes through the constriction at the venturi R and pressure decreases due
to conversion of a portion of pressure head into kinetic energy. Due to decreased pressure at the l
Q

venturi and hence by virtue of difference in pressure (between the float chamber and the venturi)

the jet issues fuel oil into air stream. Since the jet has a very fine bore, the oil issuing from the jet

is in the form of fine spray ; it vapourises quickly and mixes with the air. This air-fuel mixture i

enters the engine cylinder ; its quantity being controlled by varying the position of the throttle Fig. 229, Simple carburettor.
valve T.

Limitations :
(i) Although theoretically the air fuel ratio supplied by a simple (single jet) carburettor
should remain constant as the throttle goes on opening, actually it provides increasingly

richer mixture as the throttle is opened. This is use of mn | tzthe.danai of
air tends to d as the rate of flow i T)eé’ge_tg?men o‘%“?/ecﬁan%ﬁ ngmeent 56
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(&i) During idling, however, the nearly closed throttle causes a reduction in the mass of air
flowing through the venturi. At such low rates of air flow, the pressure difference be-
tween the float chamber and the fuel discharge nozzle becomes very small. It is not
sufficient to cause fuel to flow through the jet.

(iii) Carburettor does not have arrangement for providing rich mixture during starting and
warm up.

In order to correct for faulls :

(i) number of compensating devices are used for (ii) an idling jet is used which helps in

running the engine during idling. For (iif) choke arrangement is used.

3. Fuel pump (for carburettor-petrol engine).

Refer Fig. 2.30. Thia type of pump is used in petrol engine for supply of fuel to the carburet-
tor. Due to rotation of the crankshaft the cam pushes the lever in the upward direction. One end of
the lever is hinged while the other end pulls the diaphragm rod with the diaphragm. So the
diaphragm comes in the downward direction against the compression of the spring and thus a
vacuum is produced in the pump chamber. This causes the fuel to enter into the pump chamber
from the glass bowl through the strainer and the inlet valve, the impurities of the fuel ; if there is
any, deposit at the bottom of the glass bowl. On the return stroke the spring pushes the diaphragm
in the upward direction forcing the fuel from the pump chamber into the carburettor through the
outlet valve.
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Fig. 2.30. Fuel pump for carburettor.
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C. Parts for Diesel Engine Only :

1. Fuel pump : ' Spring (5)

Refer to Fig. 2.31. L is the plunger which is driven by a cam and tappet mechanism at the
bottom (not shown in the figure), B is the barrel in which the plunger reciprocates. There is the
rectangular vertical groove in the plunger which extends from top to another helical groove. V is
the delivery valve which lifts off its seat under the liquid fuel pressure and against the spring force
(S). The fuel pump is connected to fuel atomiser through the passage P, SP and Y are the spill and ot
supply ports respectively. When the plunger is at its bottom stroke the ports SP and Y are uncov-
ered (as shown in the Fig. 2.31) and oil from low pressure pump {not shown) after being filtered is
forced into the barrel. When the plunger moves up due to cam and tappet mechanism, a stage
reaches when both the ports SP and Y are closed and with the further upward movement of the
plunger the fuel gets compressed. The high pressure thus developed lifts the delivery valve off its Barrel {B)
" seat and fuel flows to atomiser through the passage P, With further rise of the plunger, at a certain (Y] Supgly port

qd

Dalivary vahe [\

L{SP
moment, the port SP is connected to the fuel in the upper part of the plunger through the rectan- :r.w:: )
gular vertical groove by the helical groove ; as a result of which a sudden drop in pressure occurs H::Tn:”
‘and the delivery valve falls back and occupies its seat against the spring force. The plunger is r

rotated by the rack R which is moved in or out by the governor. By changing the angular position
- of the helical groove (by rotating the plunger) of the plunger relative to the supply port, the length
of stroke during which the oil is delivered can be varied and thereby quantity of fiel delivered to
the engine is also varied accordingly.
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2. Fuel atomiser or injector : /" |
- Refer Fig. 2.32. It consists of a nozzle valve (NV) fitted in the nozzle body (NB). The nozzle ] | Adjusting scrow {AS)
valve is held on its seat by a spring ‘S’ which exerts pressure through the spindle E. ‘AS’ is the |
adjusting screw by which the nozzle valve lift can be adjusted. Usually the nozzle valve is set to lift _I_ﬁ |
at 135 to 170 bar pressure. FP is the feeling pin which indicates whether valve is working properly” I e Spring et gy
or not. The oil under pressure from the fuel pump enters the injector through the passages B and =l
C and lifts the nozzle valve, The fuel travels down the nozzle N and injected into the engine passsge =1 — Spring (5)
cylinder in the form of fine sprays. When the pressure of the cil falls, the nozzle valve occupies its *®
seat under the spring force and fuel supply is cut-off. Any leakage of fuel accumulated above the o~
valve is led to the fuel tank through the passage A. The leakage occurs when the nozzle valve is___| I
DN D
worn out. T I
|
Fusl frem i
hael purmp
! Spindia (E)
Pussage () ,IV
i
gill
Cap nut (GH)
i
N
NN Mozzie v (NV)
&
%ﬁmmwa}
L,

Department of Mechanical Engineering ¢




