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ABSTRACT

Significant thermophysical and transport non-idealities can
occur along the boiling line and near the critical point of a
fluid. Investigating these non-ideal behaviors is essential

for understanding and optimizing processes involving non-
ideal fluids, such as supercritical mixing and two-phase flow.
The focus of the present work is twofold. First, supercritical
injection and mixing for combustion-based applications is
investigated experimentally to quantify fuel-air mixing effects
under subcritical and supercritical conditions. Building on
the experimental findings, a theoretical analysis is conducted
to establish a phase diagram for binary fluid mixing based
solely on initial fluid temperatures and pressures, providing

a comprehensive understanding of the mixing process. The
second aspect of this work centers on thermal instabilities

in two-phase flow, particularly within the context of thermal
management for aircraft applications. Theoretical and
experimental analysis is implemented to quantify specific
thermal instability mechanisms in two-phase pumped loop
systems.
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