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ABSTRACT

The diesel engine is a widely used machine in naval sector both-as a propeller and
auxiliary generator sets, being the most critical equipment of vessel platform. Therefore,
diesel engine reliability optimization has a transcendental impact on vessel availability,
safety and life cycle costs.

This article describes the development of a 4-stroke high speed marine diesel engine
failure simulator used in military and civil vessels as the main engine of small patrols
and yachts and as an auxiliary genset for larger vessels. Failure simulator is based on a
one-dimensional thermodynamic model developed in AVLBoost®, adjusted and
validated with experimental data from a real engine in a test bench.

The developed model is able to reproduce with confinable results the effect of a large
number of typical thermodynamic failures, the behavior of the engine and the effects
over several parameters measured and non-measured. Therefore, it is possible to obtain
the engine response to failures without having to provoke them in real engine and also it
is possible to know the symptoms of one failure before this failure becomes dangerous
for the correct behavior of the engine. In addition, this paper exposes a methodology
which allows to obtain a failure simulator of any marine diesel engine. This simulator is
able to identify diesel engine symptoms under failure condition and build a reliable
failure database for diagnosis purposes.

Keywords: diesel engine modeling, diesel engine simulation, failure detection,
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HIGHLIGHTS

e Marine diesel engine characterization using experimental measurement.

e A one-dimensional thermodynamic model which faithfully represents the real
engine behavior.

e Model used as a simulator of the 15 most typical marine diesel engine
thermodynamic faults.

e Onboard detectable symptoms of diesel engine failures are analyzed and
characterized.
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