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Study on the Effect of Ammonia Energy Fraction and
Injection Angle on the Combustion Process of

Ammonia-Diesel Dual-Fuel Engine
Zhang Zheng, Shi Cheng, Di Liming

(School of Vehicle and Energy, Yanshan University, Qinhuangdao 066004, China;)

Abstract: In order to study the combustion and emission characteristics of the ammonia-diesel dual-fuel in the engine under
different diesel injection angles, the Caterpillar 3401 was modeled using GT-Power one-dimensional simulation software and
CONVERGE three-dimensional CFD simulation software. Numerical simulation was used to study the blending process,
combustion process and emission generation of ammonia-diesel dual-fuel under different diesel injection angles. The results
showed that 40% ammonia energy fraction (E40) is a more appropriate ammonia blending ratio under the same operating
conditions. In the case of E40 with a diesel injection start time of -30°ATDC, different diesel injection angles produce changes
in the distribution of diesel in the combustion chamber. At an injection angle of 80° and 50°, the ammonia in the combustion

chamber is burned more completely and the emission performance of the engine is greatly improved.
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