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A Venturi pump is used in the design of a carburetor, a device used to create a fuel-air mixture to be fed
into the cylinder of an internal combustion engine. Simplified schematics of a carburetor are shown in the
following figures.
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The air, which may reasonably be assumed to be incompressible, has a density p4 and the liquid fuel has
density pr. The fuel reservoir is located a distance H below the inlet port into the Venturi. The inlet air is
at atmospheric pressure as is the free surface of the fuel reservoir. The air inlet cross-sectional area is A1
and the Venturi throat area is 42. The fuel line cross-sectional area is Ar.

If the desired air-to-fuel mass flow rate ratio at the outlet of the carburetor is R (= 71, / mi1,. ), determine the

required ratio 41/42 in terms of (a subset of) the air-to-fuel ratio R, air density pu, the fuel density pr, the
inlet air mass flow rate 7z, , the acceleration due to gravity g, the height from the fuel reservoir to the

Venturi throat H, the fuel pipe area 4r, and the air inlet area 4.
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SOLUTION:

Apply Bernoulli’s equation from 1 to 2.

P1 = Patm and p2:?
V,= "4 and V,= T
A p. A

A7 A°72

Az is negligible compared to the other terms in B.E. since the fluid is a gas

Substitute and simplify.

Apply Bernoulli’s equation from 3 to 4.

2 2
( P V_J [ p V_]
prg 2¢ ), \prg& 28 )

where
P3=pam and ps=p>
m
V,~0 and V,=—+*
pFAF
Az=z4—z3=H

Substitute and simplify.
22

1
—-p =—p,gH———*
& patm ng 2 p,,Az

=p,

Combine Egs. (5) and (10) and solve for 41/A4>.
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For a typical carburetor,
pr =770 kg/m* (gasoline)
pa = 1.23 kg/m’ (air)

A1 =1.34*103m? (D1=4.13cm=15/8in.)
Ar = 1.70¥10° m* (Dr = 1.47 mm = 0.058 in.)
R =14.7 (ideal fuel to air ratio for gasoline)

g = 9.81 m/s?
H =2.00*10%m (=2 cm)
i, = 0.290 kg/s (500 cfin @ 1.23 kg/m’)

= A1/A2=2.36 = D>=2.69 cm
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