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Abstract

Compression ignition (CI) engines emit high levels of particulate matter (PM) and oxide of
nitrogen (NOXx) emissions due to combustion with heterogeneous air fuel mixture. The PM
emission could be reduced significantly along with thermal efficiency improvement using
hydrogen in the engines under dual fuel mode (diesel-hydrogen). In hydrogen dual fuel
engines, other emissions including hydrocarbon (HC), carbon monoxide (CO) and smoke
decrease to near zero level whereas greenhouse gas emissions (carbon dioxide (CO2) and
methane (CH4)) from CI engines decrease substantially. However, the literature review
indicates the maximum hydrogen energy share in the dual fuel engines at rated load is limited
from 6% to 25%. This is mainly due to higher in-cylinder peak pressure and rate of pressure
rise, knocking and autoignition of hydrogen-air charge. In addition to this, NOx emission in
the engine under dual fuel mode is higher (about 29-58%) than conventional diesel mode
due to high localized in-cylinder temperature. The suitable strategies for improvement of
maximum hydrogen energy share (up to 79%) and NOx emission reduction (up to a level of

conventional mode) in CI engines under dual fuel mode are discussed in detail.
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