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Analysis of “quality-quantity” process of cycle fuel energy in internal
combustion engine
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Abstract: In order to construct a quality evaluation system of internal combustion engine working cycle with a pre-
dictable, measurable and evaluable way, an analysis method of the “quality-quantity” process of cycle fuel energy
was elaborated in detail. Based on the results of the one-dimensional simulation software for the engine working
process, the entropy change (qualitative change) and enthalpy change (quantity change) of the cycle working
fluid were calculated by the temperature-entropy relationship (7-S diagram) , the energy loss path of working fluid
of internal combustion engines was analyzed from the whole cycle process, and the energy quality loss and quan-
tity dissipation of the working fluid were quantitatively evaluated. Comparing the “quality-quantity” process of the
cycle working fluid under the intake pressure of 0.1 MPa and 0.2 MPa, the results show that the entropy increment
of the exhaust working fluid decreases by 5.42%, the energy quality loss is inhibited, the exhaust enthalpy incre-
ment decreases by 35.19%, and the energy quantity dissipation decreases under the intake pressure of 0.2 MPa. The
“quality-quantity” process analysis of the working fluid of the internal combustion engine cycle based on the simula-
tion data can realize the quantitative evaluation of the total cycle course of the energy quality loss and quantity dissi-
pation of the working fluid, which has universal applicability and certain useful value.
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Fig.4 Comparison of experimental and simulated values
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