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Numerical study on the effects of different injection patterns in an annulus
injector on the performance of a diesel engine

Rasool Esmaelnajad?, Mohamad Taghi Shervani-Tabar'’, Moharram Jafari !, Seyed Esmail
Razavi *

Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
*P.0.B. 5166616471, Tabriz, Iran, msherv@tabrizu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper One of the important ways for improving performance of diesel engines is selecting of a proper and
Received 05 November 2017 efficient fuel injection pattern. In this study six different patterns of fuel injection have been considered
Accepted 25 January 2018 and performance of a diesel engine by using these patterns of fuel injection have been investigate

Available Online 15 February 2018 numerically by employing AVL Fire. An annulus nozzle have been consider for the fuel injection

Keywords: system. It is expected that considering an annulus nozzle lead to increase of spry cone angle and proper

Annulus Injector distribution of the fuel inside the combustion chamber. Results show that employing proper and

Injector spray function efficient patterns of fuel injection lead to increase of engine power and decrease of exhaust pollutants

Numerical methods gases. Results also show that by employing a quasi-triangle fuel injection pattern, the diesel engine has

Diesel engine performance better performance in competition with the case of using a constant fuel injection. It is found that by
employing a quasi-triangle pattern of fuel injection, SFC reduces to 0.2043 kg/kJ, while the engine
power increased by 27.5% and the magnitude of NO increases slightly. In the case of employing a
constant-decreasing fuel injection pattern, the magnitude of SFC reduces to 0.2029kg/kJ whereas the
magnitude of NO increases in comparison with the case of using constant fuel injection pattern.
Numerical results show that by employing a constant-increasing pattern of fuel injection, the engine
power is approximately equal to the engine’s power in the case of using a constant fuel injection pattern.
But in this case the magnitude of NO reduces considerably.
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Fig. 1 Circular and non-circular cross sections of different kind of
injector orifices
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Fig. 5 Combustion chamber at bottom dead center and top dead
center
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Fig. 9 Pressure variations for different injection patterns
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Table 5 The results of the overall engine performance
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Fig. 11 NO variations for different injection patterns
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Fig. 13 Temperature distribution in combustion chamber at two
different crank angles after SOI
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Table 6 Increase amount of NO and power in percent
QST Giol38l oo

Ol Gl ae

0395
27.9 14.7 fl
27.5 315 f2
27.3 24.2 3
30.6 72 f4
27.1 14.6 f5
25.2 47 6
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Fig. 16 Distribution of soot in combustion chamber at two different
crank angles after SOI
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Fig. 17 Development of the fuel spray in the combustion chamber
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Fig. 14 Distribution of equivalence ratio-in combustion chamber at two
different crank angles after SOI
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Fig. 15 Distribution of NO in combustion chamber at two different
crank angles after SOI
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