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ABSTRACT

In recent years, natural gas has gradually become a substitute for gasoline due to its low
pollution characteristics. However, as a gas fuel, natural gas occupies a large proportion of
the volume in the intake process, leading to a reduction in the amount of air entering the
cylinder and a reduction in the charging coefficient, thus reducing the efficiency of the
engine. This paper will use GT-Power to build a simulation model of 2.4T natural gas engine,
and calibrate it according to existing data. On this basis, the matching research of
supercharger is conducted, the matched supercharger is selected, and the performance
research of the supercharged engine is conducted.

Firstly, a 2.4T natural gas engine simulation model was established by using GT-Power 2016,
and the simulation model was calibrated according to the known data of engine external
characteristics. The maximum error of the simulation model was 3.51%.

On the basis of the calibration of the simulation model of the turbocharger matching, using
the model of two kinds of compressor 1, 2 and two types of turbine 1, 2 combined into four
kinds of solutions respectively simulated calculation, through the analysis of four kinds of
solutions of the compressor and engine joint operation curve and external characteristic
curve, identified by the compressor 1 and turbine 1 is the best solution scheme. Then the
turbocharged engine model was further tested with scheme 1. The test results showed that
the maximum error of torque, gas consumption rate and power was 4.89% and 4.53% after
the turbocharger was matched, which were all less than 5% and within the allowable error
range.

Finally, the intake advance angle, exhaust advance angle and ignition advance angle of the
engine simulation model were optimized by using the DoE(Design of Experiment) tool in
GT-Power. The optimization of inlet advance Angle increased engine torque by 13.95%, the
optimization of exhaust gate late closing Angle increased engine torque by 1%, and the
optimization of ignition advance Angle increased engine torque by 1%.
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