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Abstract: The use of liquid ammonia as fuel in energy conversion devices shows attractive perspectives as it does not
generate greenhouse gas emissions. However, the atomization and phase change characteristics of liquid ammonia are
significantly different from common hydrocarbon fuels due to its unique physical properties, making accurate simulation of
ammonia spray under wide ambient conditions very challenging using the popular Euler—Lagrange framework. To this end,
firstly, the droplet non-sphericity effects are considered to mimic drag force and phase change characteristics of ammonia spray
droplets owing to its low surface tension. And secondly, a new atomization model was developed to predict thermal breakup
caused by flash boiling in which the nucleation and growth of bubbles within liquid droplets are modeled by the latest theories.
The simulations were conducted with turbulence closure models of large-eddy simulation (LES), and the results were validated
against experimental data under typical non-flash and flash boiling conditions. The results indicates that the new model shows

better agreement with the measurements under non-flash and flash boiling conditions.
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