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Project Description:
This project aims to numerically investigate the combustion characteristics of an ammonia–hydrogen (NH₃–H₂) dual-fuel system in a single cylinder spark-ignition engine configuration using CFD Converge. Ammonia is considered a promising carbon-free fuel; however, its low laminar flame speed and high ignition energy requirement limit its direct application in internal combustion engines. To overcome these challenges, hydrogen enrichment is introduced to improve ignition and flame propagation. In this study, ammonia is used as the primary fuel, with hydrogen injected directly into the combustion chamber at a constant injection angle. The combustion process is analyzed at different excess air ratios and ignition timings to evaluate their effects on performance and emissions.
 Work Description:

· Literature review on carbon free Internal Combustion Engines
· Develop a CFD model of a spark-ignition engine operating with NH₃–H₂ fuel.
· Define boundary conditions, fuel properties, chemical reaction mechanisms, and numerical solver settings 
· Simulate combustion cases at different excess air ratios and constant hydrogen injection conditions
· Post-processing of the results and concluding remarks
· Compare combustion characteristics under different operating conditions 

Required Qualifications and Skills:
· Basic knowledge in thermodynamics and fluid mechanics.
· Experience in CFD Converge (Similar programs are NOT preferred)
· Basic programming or scripting skills for numerical data processing
· Ability to use reference management software (e.g., Mendeley) for literature review and citation management
· Capability to analyze and interpret numerical data obtained from simulations
· Competence in technical reporting 


Related UN Sustainable Development Goals:

· SDG 7: Affordable and clean energy 

[bookmark: _GoBack]Difficulty:		high ()  	medium (X )		low ( )

Time commitment: 	high (X )	medium ( )		low ()

Estimated expense:	0 TL
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