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Simulation and Thermodynamic Analysis of Combined Cycle with the Internal
Combustion Engine and Supercritical Carbon Dioxide Cycle.

F. Hamzeh Department of Mechanical Engineering,Azarbaijan Shahid Madani University, Tabriz, Iran

M. Fallah Department of Mechanical Engineering, Azarbaijan Shahid Madani University, Tabriz, Iran

M. Rahmanpour Department of Mechanical Engineering, Azarbaijan Shahid Madani University, Tabriz, Iran
Abstract

In this article, waste heat recovery from the diesel internal combustion engine in order to increase the overall efficiency of the
system and consequently reduce the environmental pollution, using Brayton cycle of supercritical carbon dioxide as a power
generation cycle is investigated. In this research, a zero-dimensional model has been used to predict the performance of a developed
engine whose parameters and characteristics of exhaust gases are known. The simulation of the internal combustion engine in a zero-
dimensional way with the ability to investigate the effect of different crank angles on both compression times and power has been
done with the help of EES software, the configuration provided is examined from a thermodynamic point of view, and the results
and effects of the parameters in the entire system are calculated. The simulation results show a low percentage of evaluation with
real data. In this research, to recover the waste heat from the diesel engine, at the engine speed of 2800 rpm, the main
thermodynamic characteristics of temperature, pressure, enthalpy and entropy have been calculated at different crankshaft angles.
The simulation results show that the temperature, pressure and the output mass flow rate are equal to respectively 657.2 K, 2.159 bar
and 0.05898. In the results of the proposed system, the total thermal efficiency, exergy efficiency, network and exergy destruction in
this engine revolution are 0.3194, 0.5649, 9.635 and 67.68 kW, respectively. In this research, the effect of engine speed on output
temperature and pressure, power and special braking fuel consumption, the effect of fuel injection length on output parameters, and
the effect of cylinder wall temperature on output parameters have been investigated.

Keywords: Combined Cycle, Internal Combustion Engine, Energy & Exergy Analysis, Sco,, Waste Heat Recovery.
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