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Abstract

Thermodynamic modeling of internal combustion engine based on the concept of finite speed thermodynamics
(FST) was presented. In developing FST model, effect of piston motion in reduction of the expansion work as
well as increasing in compression work was taken into account. Moreover, irreversibilities due to the mechanical
friction as well as throttling pressure losses of intake/exhaust processes were implemented in the model.
Developed FST model was employed to simulate thermal performance of two case study internal combustion
engines (including EF7 engine). Using actual test data of these two engines, it was verified that FST model
simulates thermal performance of engines with satisfactory a high precision. Furthermore, through a
comparison of results with corresponding results obtained in similar thermodynamic approaches (finite time
thermodynamics called as FTT), it was shown that FST model has significant superiority over the FTT in
predicting the actual performance of a real engine.
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