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ARTICLE INFORMATION ABSTRACT

Original Research Paper Concerning the adverse environmental impacts of fossil fuel consumption, many investigations have
Received 02 January 2017 been performed on choosing more environmentally friendly fuel alternatives and sustainable resources.
Accepted 06 February 2017 In this regard, hydrogen is considered to be one of the promising alternative fuels as its combustion

Available Online 04 March 2017 features are the most similar to fossil fuels and it also falls into the category of renewable and clean

fuels. This article studies the simulation of hydrogen-diesel combustion in heavy duty engine at full load

gﬁ%‘ﬂiﬁn in diesel engine and speed of 1600 rpm. All engine features including speed, spray angle, spray duration and input
Hydrogen power are held fixed in the simulation. Variable parameter is the ratio of mass or hydrogen energy to
Emission diesel. Depending on input power of diesel, hydrogen is changed from 0% (pure diesel) to 70% (i.e.
Simulation 70% is supplied from the input power of hydrogen and the remaining 30% from diesel fuel). The results

Engine performance

Alternative fuel of simulation show that hydrogen substitution with diesel at the best state leads to reduction of

pollutants such as nitric oxides, carbon dioxide, unburned hydrocarbon, soot and carbon monoxide to
8%, 14%, 54%, 14% and 70%, respectively. This substitution, however, causes the reduction of
indicated efficiency to 2.8%. Hydrogen substitution with diesel can also postpone the combustion, and
results in an increase in PRR and HRR; but, this pressure enhancement does not lead to knocking.
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Table. 1 Comparison Charactristics of diesel fuel and hydrogen
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Fig. 1 Piston bowl geometry of the CATERPILAR engine
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Table 3 Models used in simulation
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Table 5 Mass fraction of hydrogen and air at IVC and the amount of

diesel injected into the chamber in different
amounts of hydrogen energy fraction
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Fig. 3 The graph of hydrogen substitution impact on cylinder pressure
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Fig. 8 The graph of hydrogen substitution impact on carbon monoxide
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Fig. 7 The graph of hydrogen substitution impact on percentage
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Table 6 Engine performance and emissions in different states of substitution of diesel by hydrogen
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