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liquid ammonia injector nozzles
LIU Weilong'  ZAKIRJON Musabekov' JAKHONGIR Mirzaabdullaev’
TAN Xiaowen® ZHAO Jianhui'
(1. College of Power and Energy Engineering, Harbin Engineering University, Harbin 150001, China;
2. Faculty of Mechanical Engineering, Tashkent State Technical University, Tashkent 700095, Uzbekistan;
3. Technical Service Department, Shanxi Diesel Engine Plant, Datong 037003, Shanxi China)

Abstract To elucidate the evolution characteristics of unsteady cavitating flow in a high-pressure liquid ammonia injector nozzle
and its interaction mechanism with vortex structures, a numerical model of cavitation flow in the liquid ammonia nozzle was
established, in which the coupling effects of hydrodynamics and thermodynamics were considered, and transient cavitation flow
inside the nozzle was numerically simulated. Results show that the cavitation volume in the liquid ammonia nozzle exhibits
pronounced periodic fluctuations, and within a single cycle it undergoes inception, growth, shedding, and collapse, while the
unsteady flow induced by periodic cavitation shedding and collapse leads to significant spatial non-uniformity in pressure and
temperature distributions. During the unsteady cavitation flow, the shedding locations of cavitation structures inside the nozzle are
generally consistent with those of horseshoe vortices, and cavitation collapse leads to a distinct small-scale evolution trend of vortex
structures in the flow field, indicating that cavitation evolution has a significant effect on vortex generation and scale transition.
During the cavitation development process in the liquid ammonia injector nozzle, the vortex stretching term and the baroclinic torque

term dominate the vorticity transport, among which the baroclinic torque term has the largest magnitude and is mainly induced by the
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misalignment between density and pressure gradients during the cavitation process.

Key words unsteady cavitation flow; vortex structure; thermosensitive fluid; liquid ammonia injector nozzle; ammonia-fueled
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