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Example#l

A ullup'u Jeel cithnirelton s ,m‘.mm' Vi ““l""Y A kg A nir nesd
0.6 kg of Taed per dnnte, Fhe fuel specific geavity is 075 The
alr s dtially at | Bar and 300 K Calealate the Lhront dinsmeter
of the choke for a How velocity of 100 m /s, Velocity corffic e,
in 0.8, I the premsure deop meross the fuesl metering orifice s
0.50 of that of the choke, ealeulate orithice dinmeter nssuming,
Cap = 0.00 aned v = 1.4

Velocity at throat, Cy
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R oo 00V & 0013
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0.919 m* /kg
Throat area,
M, X Uy H 0.919
Ay = et o 2 0910, i
Ca 60 * 100 !
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7.658 cm?

I

/ 4
dy = 7.658 x . 3.12 em
Apa = 1 0912 = (0.088
Apy = 080x0.088 = 0,07 bar
my = A,Cf\/prApf
0.5 \ﬁ Y f
rm = Ap x 0.6 x V2 x 750 x 0.07 x 10°
0.5 x 104 2
A = — 23 0428 cm
! 60 x 0.6 x 3.24 x 10° Vidan o

dg = 2.34 mm
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Example#2

A four-cylinder, four-stroke square engine running at 40 rev/s
has a carburetor venturi with a 3 ¢m throat. Assuming the
bore to be 10 cm, volumetric efficiency of 76%, the density ©
air to be 1.15 and coefficient of air flow to be 0.75. Calculate
the suction at the throat.

Solution:  NSwep Voliine, |\, y
1

= 0,00514 m?

J
s 1% = 10 = 10 “’4

Vodume SUckex) 'y J V /
TR a XN

- O76 = 0.00414 » 42"

= 0047 i /x
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M, ~ OOA7 x 116« 0.0 kg, /m

tSum't‘ the initial temperature and provsure In not glven, the problom
is salved by neglecting compressibility of the alr

M, - CyAy \/2/'1|A"u
n L
A ‘. . ( LU )
P CaAy/) 2p,

0004\
0.75 x § x (0.03)% 2 % 1.15
= 14510.99 N/m?

- 0.0451 bar o
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Example#3

The venturi of a simple carburetor has a throat diameter of
20 mm and the coefficient of flow is 0.8. The fuel orifice has
a diameter of 1.14 mm and the coefficient of fuel flow is 0.65.
The gasoline surface is 5 mm below the throat, calculate

(i) the air-fuel ratio for a pressure drop of 0.08 bar when the
nozzle tip is neglected

(ii) the air-fuel ratio when the nozzle tip is taken into account

(iii) the minimum velocity of air or critical air velocity required
to start the fuel low when the nozzle tip is provided.
Assume the density of air and fuel to be 1.20 kg/m?® and

750 ke /m? respectively.
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Solution

(i) When the nozzle tip is neglected

my = CaAjpy\/2p50p
C
A/F 4 Cda ::a Pa
df Af \ Pf
() &) M | 26)
v . v = 15.1
[ h ( || i,) 750 ’
(D Wheri bhe tireslis Hpr I fosbeests frider meetstind
e wtll eppimton (he wssne. Hinl
iy TY \/2/'/‘53,' /’/.‘/h,)
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,o,uh, “";m v QR = TH0 &= 36.79 N/"l2
- WTo o« 10" = 0.000387 bar
Ay pruhyg - 008 — 000037 = 0.079 bar
mr - CuAs fou [ Bp
'y /ll pr\ Oy prghy

__ (.4 zn \/ [0.08
()65 l M 7'}0 0.0796
TR 4ne

When there is a nozzle tip, the fuel flow will start, only when the
i velocity of it requireed to create the requisite pressure
ditforonce for the Hlow of fuel to overcome nozzle tip effect. The
preasute diflorence Ap must be equal to prghy. Assuming velocity
al the entrance of venturl €'y = 0, we have
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. B, Y
u Pa 2
ap _ O _ eyl
P 2 Pa
, . ki BF \/ 5 750
Comin \/2!/’![,)“ = \/2 x 9.81 x 1000 X 12
= T783m/s 2z

‘T'he nozzle tip is the height of fuel nozzle in the throat above
the gasoline surface in the carburetor. This is provided to avoid
spilling of fuel due Lo vibration or slight inclination position
the earbuiretor. This would avoid wastage of fuel.
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ldling Jet

This is required to supply the increased F/A
during idling

A narrow tube connects downstream of
throttle to atmospheric condition

At low throttle opening, pressure at the
downstream of throttle is very low

The idling line is active then and air flow
through it

Due to pressure drop, fuel from tank is
discharged in the idling line

|dling adjustment screw is there to regulate
the fuel flow

At lower throttle, air flow is very small

The fuel through main line is even smaller
to maintain theoretical F/A (near
stoichiometric)

Internal Combustion Engines
Department of Mechanical Engineering, Jadavpur University 11



Carburetor Schematic

Air
K
o R « Choke is normally open
N * |t needs to be operated for
Choke valve ——» Idling air restriction Id :
Rogt ek Vent to atmosphere Co Startlng
‘uel discharge .
nozzle Sk « Choke closing creates
| 4 depression at downstream
=1°15 : : - and so the fuel flow
1 . Fuel supply valve increases
Ventun AR Float pivot
Float chamber
Fuel metering orifice
Vi
Throttle valve —% '/}%\ Idling adjustment
(/’,

Air-fuel mixture
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Compensating Jet Device

y—— Campensating et

Compensating well

------ &5 Onfice o well

Main jet fuc mewsing

F/A Increases with increases
In throttle opening with simple
carburetor

This variation is compensated
using this device

The compensating jet is
connected to a fuel chamber,
In which fuel level depletes at
higher throttle opening

So, with throttle opening fuel
flow decreases
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Accelerating Pump

Required for sudden
acceleration

Sudden acceleration
creates momentary
decrease in F/A

Because air reacts quick as
on primary control is on air
line. Fuel flow is sluggish
due to on secondary path

This pump supplies extra
fuel during sudden
acceleration to maintain
F/A ratio

A
o
Separale ? &
agcelerating )¢ ‘l
M
F =

1

;,

Nwotile ~-4-t/ﬂ" “

o

Fuel-air auxture
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Economiser/Power Enrichment
System

v « This is employed to cater to the

- need of richer F/A in power zone
« « A valve constricts the passage of
9 y fuel flow in main duct in idling and
A N cruising zones
f§ L
VH N -
I E « During power zone the

8
l hﬁ fv‘ 5 constriction is gradually released
| o 2 s as shown and fuel flow increases,
Thoate T > \ thus F/A ratio

| |
Fuel-air muxnheae
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