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Internal combustion engine simulation is an important
computational tool used to analyze, design and develop
internal combustion engines, and helps understand how the
engine works and identify factors that affect its performance.
Internal combustion engine simulation involves creating a
computer engine model that is used to simulate the
combustion process inside an engine, and this model can be
used to analyze performance, reduce pollution and improve
engine efficiency. The internal combustion engine simulation
involves many factors to consider, such as air-to-fuel ratio,
combustion temperature, fuel quality, combustion timing,
vibration and noise, pressure and volume.

An internal combustion engine is usually simulated using
computer programs designed for this purpose, which include
computer models of the chemical and thermal process that
occurs inside the engine, and these models are based on
theories of thermodynamics and thermochemistry. Internal
combustion engine simulation can be used to analyze
engine performance in various conditions, determine the
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best combustion conditions and the best engine
configuration to achieve the highest possible efficiency and
optimal performance, and the results of this simulation can
be used to design and optimize new and existing engines.
There are many programs used to simulate an internal
combustion engine, and these programs vary based on the
purpose used for the simulation and the metrics required for
analysis. Here are some common programs used to simulate
an internal combustion engine:

1. AVL FIRE : is a thermal and dynamic simulation
software for heat engines and other devices. They can
be used to simulate internal combustion engines, and
their features include heat, speed, pressure, chemical
agents and flow.

2. CONVERGE: They are simulation programs for internal
combustion devices and are used in research studies
and industrial applications. The software uses computer
models of the chemical and thermal process that occurs
inside the engine, and includes features such as flow,
heat and combustion.

3. GT-POWER: is an internal combustion engine
simulation software used to analyze internal
combustion engines, railway systems and marine
engines. It can be used to analyze performance, reduce
pollution and improve engine efficiency.

4. Ricardo Wave: They are internal combustion engine
simulation programs used to analyze engines and other
components in cars and other vehicles. They can be
used to analyze performance, improve engine efficiency
and reduce exhaust emissions.

6|Page



These programs vary in level of detail and complexity, and
are widely used in various industries, including
automotive, aviation, marine and energy. These programs
help understand the combustion process inside the
engine, improve its performance and reduce the resulting
pollution.
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