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| ABSTRACT

The study of pressure waves formed as a result of the unsteady flow in
the induction system, and its effect on the mass flow into the cylinder in
reciprocating internal combustion engines of one or more cylinders, was the
primary aim of this research. For this purpose, a computer program was
written an~ arranged so that it could deal with different configurations of
induction and exhaust pipes. Then a detailed description of the program and
its subroutines was given together with the necessary flow charts. The
prepared computing program  gives a full discription of gas exchange
processes of combustion engines and for different speeds.

In the induction system of an engine, as in the exhaust pipe , gas moves
in an unsteady manner. Pressure waves set up in the inlet tract are continually
madified by reflections from pipe junctions (in the case of multicylinder
engines), changes of section, and pipe end effects.

The method of characteristics in the computations is used to analyse the
changes of pressure in both the intake and exhaust pipes.

By using the prepared computer program 1t was pn.ssible to obtain
the pressure and temperature changes inside the cylinder as well as the
pressure changes at the connecting points of each pipe to the cylinder and to
the points of entry and nozzle ends.

The diagrames of the mass flow rote throngh the intake and exhaust
valves, were obtained together with diagrams for each pumping loop and
instantancous mass inside the cylinder. Finally the volumetric efficiency
diagrams were also represented. Also shown are the effects of the length,
diameter and timing of the intake valve on the volumetric efficiency curves.

The data given to the program are: cylinder bore ', stroke , connecting
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rod, compression ratio, number of cylinders, release pressure and release
temperature. The shapes of the induction, and exhaust pipes (their numbers,
diameters and lengths), the valve timing and the data used to calculate valve
areas must also be inputed to the program.

From the results , the importance of the induction system and its effect
on the increase in volumetric efficiency by the proper timing of the pressure
valves formed in the pipes was obtained. The advantage of Ram pressure
which increases the difference between the pressures of inlet opening and
the cylinder and hence increases the mass flow to the cylinder was also

shown.
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