Stochastic and large eddy simulation models
for turbulent high-speed flows

MONDAY, NOVEMBER 10TH, 2025
CHAFFEE AUDITORIUM 1:30PM-2:20PM

MATTHEW J. CLEARY

ARC Training Centre for High-Speed Prapulsion, Rocket Launch Systems
School of Aerospace, Mechanical, and Mechatronic Engineering
The University of Sydney

Abstract

Computational fluid dynamics (CFD) can and should contribute to the design of high-speed combustors, with an aim to reduce both the time

and cost of development. Recent modelling of rotating detonation engines at the University of Sydney and elsewhere give us good reason to be
optimistic about the complementary role that CFD can play in the development cycle. However, existing and novel propulsion engines exhibit certain
physical phenomena which pose challenges for CFD models, and this continues to drive fundamental research. This talk will present recent work on
three key aspects of combustion in high-speed propulsion engines:

1. non-linear interactions between turbulent mixing, combustion reactions and shockwaves

2. turbulent flow transition and effects of compressibility

3. discontinuities at phase interfaces.

We will discuss stochastic and large eddy simulation models, and their hybrid combinations. Stochastic models are elegant approaches for solving
continuum turbulent flow problems. Their great attraction is that they provide inherently closed formulations for non-linear, smallscale processes
such as chemical reactions. Although stochastic approaches have traditionally been considered to be computationally expensive, it is possible to
alleviate this by complementing them with low-dimensional manifolds. The talk will also outline the mission of the new Australian Research Council
Training Centre for High-Speed Propulsion, Rocket and Launch Systems, and our vision for collaboration among AUKUS nations.
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