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Abstract

Energy demand has been rising remarkably due to increasing population and
urbanization. Without transportation by millions of personalized and mass transport
vehicles based on IC engines, human civilization would not have reached contemporary
living standards. Today, IC engines face many challenges related to fuel supply, energy
efficiency, and emissions, requiring serious research efforts. At this stage of technology
development, IC engine-based transportation and power generation systems depend on
conventional fuels such as mineral diesel, gasoline etc., resulting in the rapid depletion of
petroleum reserves. The application of different electro-fuels needs to be explored for
sustainable development of the automotive sector and to combat global warming. Electro-
fuels, also known as power-to-liquids (PtL), are synthetic fuels produced by using
renewable electricity to convert carbon dioxide or hydrogen into a liquid fuel that can be
used for transportation. Adopting electro-fuels offers promising opportunities to reduce
greenhouse gas emissions, increase energy security, and promote sustainable transport.
However, electro-fuels face several challenges: scalability, cost-effectiveness, and
technical feasibility. This talk provides an overview of the opportunities and challenges
of adopting electro-fuels for sustainable transport. The analysis suggests that electro-
fuels have the potential to play a significant role in decarbonizing transportation,
particularly in heavy-duty and long-distance transport. Still, their deployment will
require a supportive policy framework, significant research and development
investments, and stakeholder collaboration. Methanol and ammonia are emerging as
strong electro-fuel candidates with the highest potential to significantly contribute to
reducing crude oil dependence and environmental preservation. Methanol and ammonia
can be used as a replacement for gasoline since they have a very high octane number and
have been successfully used in many spark ignition (SI) engine applications. However,
using methanol and ammonia in compression ignition (CI) engines remains challenging.
Methanol and ammonia could be produced from several carbonaceous feedstocks such as
natural gas, coal, biomass, and COz2. In this talk, I will discuss some of the challenges IC
engines face in various sectors such as automotive, locomotive, marine, and several
technical aspects of electro-fuels, underlining their potential to power the global economy
in general and the transport sector in particular.
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