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Elucidation of spray combustion of liquid ammonia and ammonia water at high
temperatures and pressures
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When the premixture is preheated to 500 K, the laminar burning velocity of
ammonia/air flame increases to 20 cm/s, but is reduced by nearly 50% with 30% mass-fraction ammonia
water/air flame. Liquid ammonia spray does not widen the spray angle due to flashing spray

formation. The ammonia water spray has characteristics intermediate between water and liquid ammonia
spray and widens the spray angle. The features of liquid ammonia spray were reproduced by numerical
analysis using OpenForm. Spraying liquid ammonia into an atmospheric pressure environment lowers
the temperature on the central axis to about -55° C. The specific volume of the gas phase decreases,
and thus the droplets are concentrated near the central axis. By preheating the suppled air to
compensate for the lower temperature of ammonia spray, the liquid ammonia spray flame was
successfully stabilized using a swirl burner.
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