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The Effects of Gag Flow in Intake and Exhaust System on
Volumetric Efficiency
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ABSTRACT

The study of unsfeady gas exchange processes in the intake and exhaust systems of four-
cylinder, fourstroke cycle intemal combustion engine is described in this paper. The calculation
model for the intake and exhaust systems is established and solved by the characteristic method
for the equations defining these systems. A constant pressure theory is used for modeling bran-
ches of intake and exhaust manifolds. The relationship between the volumetric efficiency and the
intake, exhaust pressure variation is clarified by simulation of these systems. It is found that the
volumetric efficiency mainly depends on the intake pressure during the short period before the
intake valve is closed, that the volumetric efficiency is influenced a little by intake chamber
volume in the intake and exhaust system.
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Table1. Colculation condition

Items Condition
Enginel Number of cylinder 4
Bore X Stroke [mm) 78 x 80
Compression ratio - 8.6
E. V. Q. |44BBDC
Yalx_xe E.V.C. {12ZATDC
vmisg 77y 0. | 14BTDC
Cdeg-) ™. [a7ABDC
Pipe |Diameter(m] 0.04
Length L 0.3 0.5 0.7
(m) L1l Li12 0.2
L2 L5 L6L9 | 02
L3 L4 L7 L8 0.15
Lo L1 0.07
Wall Intake 300
o [ Exhaust 500
Cylinder temperature at 1000
E. V.0O.[K]

Cylinder pressure at E.V.O.[bag| 3.5
Cylinder wall temperature (K] 459
Friction coefficient 0.0047
Bend coefficient (m™) 2.0
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