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Abstract

The performance of an air standard Diesel cycle is analyzed using finite time
thermodynamics. In the model, the nonlinear relation between the specific heats of the working
fluid and their temperatures, the friction loss computed according to the mean velocity of the
piston, the internal irreversibility described by using the compression and expansion
efficiencies, the heat transfer loss, and the number of motor cycles are considered. The relation
between the power output and the compression ratio and also the relation between the thermal
efficiency and the compression ratio are derived using numerical methods and MATLAB
software. The effects of internal irreversibility, heat transfer loss, friction loss, and number of
the cycles operating in a second are analyzed on the cycle performance. The results
demonstrated that the power output and thermal efficiency decreased with increasing the
internal irreversibility, the friction loss, and the number of the cycles operating in a second. In
addition, the heat transfer loss has no effect on the power output. Moreover, thermal efficiency
decreases with an increase in the heat transfer loss.
Key words: Finite time thermodynamic, Diesel cycle, Variable specific heats capacity, Internal

irreversibility, Friction
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