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Effects of ammonia gas mixed into intake air on combustion and emissions
characteristics in diesel engine
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In this study, the experiments and simulation were conducted to investigate
ammonia (NH3) combustion in a diesel engine.

In the experiment ﬁart, NH3 gas was mixed into intake air of the conventional diesel engine and
the combustion and the exhaust emission characteristics were investigated.As the experimental
results, mixed NH3 gas can burn and release heat. Water and nitrous oxide (N20) increased and carbon

dioxide decreased proportionally to the NH3 gas mixed quantity. And a diesel fuel pilot injection
was able to reduce the NH3 and N20 emissions.

In the simulation part, the multi-zone diesel combustion model was modified to apply for diesel
fuel combustion in lean mixture of NH3. The modified model uses a chemical kinetics simulation
called Cantera for predicting combustion. The results show that the predictions of heat release and
cylinder pressure agreed with experimental data by adjusting the coefficients regarding of air
entrainment of diesel spray in the modified model.
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Bore 112 mm Speed 1363 949 min™
Stroke 110 mm Fuel mass 38 23 mglycle
Con. rod 0.198 mm  Inj. timing -5 deg ATDC
Compression ratio 18.5 Inj. dur. 9 5 deg
Cavity bore 60 mm Inj. press. 23 16 MPa
Nozzle hole dia. 0.31 mm Fuel C,Hy
Nozzle hole 4 Charge temp. 323K
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