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Simulation on Chemical Kinetic Mechanism and Performance Optimization
of Ammonia-Diesel Dual Fuel Low-Speed Engine
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(1. State Key Laboratory of Engines, Tianjin University, Tianjin 300350, China;
2. Guangxi Yuchai Machinery Group Company Limited, Yulin 537005, China)

Abstract: A simulation was carried out based on the coupling of chemical kinetics and computational fluid dynam-
ics (CFD) to investigate the characteristics of combustion and emissions of ammonia-diesel dual fuel low-speed en-
gine. The mechanism of ammonia-diesel dual fuel was proposed and it could predict well with experiment results
including ignition delays, laminar flame speeds and important species concentrations. Then, in CONVERGE, a
three-dimensional CFD model of a low-speed marine engine was established, and empirical parameters of the am-
monia laminar flame speed in the G-equation model were determined. Finally, the influence of compression ratio
and equivalence ratio on the ammonia-diesel dual fuel combustion process was studied. The results show that the
stability of ammonia ignition combustion can be improved by appropriately increasing the compression ratio. When
the compression ratio is 14.5, higher efficiency can be obtained and peak combustion pressure can be controlled
within a reasonable range. When the equivalence ratio is around 0.410, the performance is optimal. A higher
equivalence ratio will cause the ignition to advance too early and the combustion temperature will increase signifi-
cantly, resulting in a decrease in thermal efficiency and a significant increase in NO,, while a lower equivalence
ratio will result in a decrease in the indicated thermal efficiency. The comprehensive results show that when the
equivalence ratio is 0.410 and the compression ratio is 14.5, the optimal values under the coordination of efficiency
and emission can be obtained.
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main and pre-combustion chamber at different
macroscopic equivalence ratios
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