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Abstract: The ‘dual carbon’ targets impose higher demands on the study of cavitating two-phase flow within noz-
zles under high-pressure/high-temperature conditions. In this work, the cavitation flow characteristics and thermal
effects in terms of frictional heating and sub-cooling of multicomponent fuels inside the nozzle were investigated
using a method that couples the homogeneous equilibrium model (HEM) with the perturbed-chain statistical associ-
ating fluid theory (PC-SAFT) equation of state. The results show that the developed model successfully captures the
unsteady cavitation inception, development, collapse, and re-development within the orifice. With increasing
injection pressure, cavitation inception occurs earlier, and the cavitation volume initially increases and then de-
creases, accompanied by an enhanced temperature gradient across fuel phases. High-temperature regions are
mainly distributed near the nozzle wall and the cavitation termination zones. Among the phases, the vapor phase
exhibits the widest temperature range, followed by the liquid phase, with the smallest range observed under va-

por-liquid equilibrium conditions.
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Fig.2 Mesh sensitive analysis based on the grid size
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Fig.4 Variation of density distribution in the up—hole with time at different injection pressures
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Fig.5 Variation of density distribution in the down-hole with time at different injection pressures
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Fig.6 The temperature distribution in the up and down holes at different injection pressures
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