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2. Arbitrary Lagrangian Eulerian method
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English Abstract

Parametric Study on the Effect of Increasing the Amount of Diesel Fuel in
Dual Fuel Engines at Part Load Conditions

Seyed Mohammad Mousavi', Rahim Khoshbakhti Saray’, Kamran Poorghasemi’ and Amin Maghbouli*
1- Department of Mechanical Engineering, Islamic Azad University, South Tehran Branch, Iran
2- Department of Mechanical Engineering, Sahand University of Technology, Iran
3-Departmentof Mechanical Engineering, Islamic Azad University, Shabestar Branch, Iran
4- Department of Energy, Politecnico di Milano, Italy
(Received: 2013.9.8, Received in revised form: 2014.1.6, Accepted: 2014.1.20)

One of the best strategies for using natural gas in diesel engines is dual fuel technology. In dual fuel engines, UHC and CO
emissions increase and engine thermal efficiency decreases at part loads due to the lack of suitable flame propagation in the
combustion chamber. In this paper, the effect of increasing the amount of diesel fuel on combustion, performance and
emission characteristics of dual fuel engine was studied while keeping the total amount of energy input per cycle constant at
part load condition. KIVA-3V code was used to simulate the in-cylinder event at closed part of engine cycle. Results show
that the in-cylinder pressure histories and emissions values predicted by the models are in good agreement with the
corresponding experimental data. Also it can be resulted that at part loads, the unburned methane is remained in the most
remote areas from diesel fuel injectors such as the bottom of the piston bowl and in four directions where diesel fuel is not
injected. By injection of diesel fuel into the combustion chamber, a fuel-rich zone is formed in the upper areas of combustion
chamber and in four directions of injection in which the bulk of CO is formed in these regions due to the lack of oxygen for
complete combustion. Hence by increasing the amount of diesel fuel at part loads, diffusion flame penetration of diesel fuel is
increased into the combustion chamber and then natural gas combustion is improved. Also, the percentage of natural gas in
the mixture that charged in intake stroke is reduced and consequently more oxygen enters combustion chamber. This excess
oxygen in the fuel-rich regions leads to complete combustion. Hence, on the top of the combustion chamber, formation of CO
decreases while formation of NO is slightly increased.

Keywords: Dual fuel engine, Effect of increasing the amount of diesel fuel, KIVA-3V code, Part loads
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