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Modification of Valve Timing Pattern for Gas Engines

Using Pressure Wave Action Theory
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Abstract

Presently interests in using gaseous fuels in I.C. engines are
recognized and increased. Gasoline and diesel engines have
generally converted to operated on gaseous fuels. However, in
the engine modification process, one of the most important
modification is valve timing diagram which influences volumetric
efficiency and engine performance. In the study mathematical
model to predict engine volumetric efficiency at various valve
timing patterns was developed and purposed using pressure
wave action method and based on the GPB finite system model.
In this model, the intake manifold was divided into small finite
control volume and it was one dimensional approach. The model
was developed from the principles of mass, momentum, and
energy conservations, which included manifold friction and heat
transfer between surrounding and the control volume. All
parameters in this model are dimensionless forms. The model is
aimed to use for 4-stroke, spark ignition engine with straight
intake manifold. The model is also able to calculate variation of
pressure in intake manifold for one engine operating cycle. The
valve timing pattern for maximum volumetric efficiency can be
determined from the model. The results from the model were
used to modify the engine cam profile. It is found that results

from the experiment and the model are in good agreement.
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