Combustion and Emission Study: Modelling Fuels and Emissions


University of Wales Trinity St David
School of Engineering

[image: ]



Efa Glyn Jones
2306114
BEng Motorsport Engineering
4th January 2026
Contemporary Powertrain Design
ACHA6006






[bookmark: _Toc903107988]Contents
Contents	2
1 - Introduction	4
2 - Comparative Combustion Analysis	5
3 - Alternative Fuels in Ricardo WAVE	5
4 - MATLAB Combustion Model Refinement	5
5 – Conclusion	5
6 - References	5



















[bookmark: _Toc455818968]1 – Introduction
This assignment explores combustion analysis, simulation, and model refinement across modern engines and alternative fuels. Chapter 2 analyses high-resolution cylinder pressure data to identify compression and combustion events and calculate thermodynamic indicators such as IMEP and pressure rise rates. Chapter 3 uses Ricardo WAVE to assess performance differences between fuels like ethanol, methanol, and butane, considering stoichiometry, heating value, and fuel density. Chapter 4 refines combustion modelling in MATLAB, constructing Wiebe-based mass fraction burned and heat release profiles from SOC and burn duration, and performing sensitivity analyses on model parameters to evaluate accuracy and fuel-specific behaviour. Together, these tasks integrate experimental observation, simulation, and numerical modelling to develop understanding of combustion, fuel effects, and engine performance (Heywood, 2018; Beccari & Pipitone, 2022; Yeliana et al., 2011).
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See MATLAB livescripts attached in Moodle.
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3.1 - Butane
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3.2 - Ethanol
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3.3 - Methanol
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3.4 - BSFC, BMEP and Torque Comparison
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[bookmark: _Toc1316426922]4 - MATLAB Combustion Model Refinement
See MATLAB livescript attached in Moodle.
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