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Abstract

The Fluid Impedance Model based on the acoustic theory is developed for optimal design of

intake manifold in a 4-cylinder high speed gasoline engine. In order to predict engine performance

of various intake manifolds, which is dependent upon the length and diameter of a resonance pipe,

calculation is performed. The results of the models are compared with the experimental results

for a firing engine and proved to be accurate with 3~5% difference from experimental results.
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Fig. 1 Impedance of the pipe
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Fig. 2 Impedance of the chamber
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Fig. 3 Impedance of the branch
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Fig. 4 Impedance of the cylinder
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Fig. 5 Impedance of the intake manifold
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Fig. 6 The model for intake manifolds
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Table 1 Specification of test engine
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Item

Specification

Type

4-cylinder V type
water cooled, 4-cycle
double over head camshaft

Total displacement

249 cc

Bore x Stroke

48.0X%34.5mm

Ignition type Full transistor
Compression ratio 12.0:1
Valve timing Inlet valve open 35 B.T.DC
close 61° A.BD.C
Exhaust valve open 61° B.B.D.C
close 27 ATD.C
Carburetor BDST 28
Max. power 45 PS/16000 rpm
Max. torque 2.5kg-m/12000 rpm
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Fig. 8 Diagram of the variable valve to control
exhaust manifold.pressure
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Fig. 9 Volumetric efficiency of various intake mani-
folds for the different engine speed
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Fig. 10 Volumetric efficiency of various intake mani-
folds with chamber for the different engine
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