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Dr. Jesse Capecelatro is an Assistant Professor in the Department of Mechanical Engineering at the

University of Michigan. His research group develops numerical methods and data-driven approaches for

the prediction and optimization of “messy turbulent flows” relevant to energy and the environment (often

multiphase and reacting). Prior to joining Michigan in 2016, Dr. Capecelatro was a research scientist at

the Center for Exascale Simulation of Plasma-coupled Combustion (XPACC) at the University of Illinois.

He received a B.S. in Mechanical Engineering from SUNY Binghamton in 2009, and two years later

completed a M.S. from the University of Colorado Boulder, where he performed research in collaboration

with the National Renewable Energy Laboratory on numerical modeling of biofuel reactors. In 2014 he

received a Ph.D. from Cornell, where his thesis focused on high-performance computing of turbulent

particle-laden flows. Outside of the lab, when he finds free time from raising his three children and

tending to their backyard chickens, Prof Capecelatro enjoys dancing Argentine tango and rock climbing

(often not simultaneously).

Abstract
Understanding how heat and momentum is transported in gas-particle mixtures is critical to improving the

performance, efficiency, and reliability of energy conversion processes and predicting environmental

flows. In general, transport in unsteady gas-solid suspensions is a complex phenomenon with significant

interaction between scales. Strong coupling between suspended particles and turbulence gives rise to a

variety of complicated flow regimes, from dense clusters to nearly-particle-free bubbles. Such coupling

can effectively ‘demix’ the underlying flow, which has enormous consequences in engineering systems.

In this talk, results from high-resolution numerical simulations will be presented to reveal how multiphase

interactions at the particle scale augment and restrict large-scale flow processes. Simulations of

unbounded sedimentation and particle-laden channel flows provide unique insight into the budget of

turbulent kinetic energy and heat transfer rate. In an effort to transform the high-fidelity data generated in

these simulations into a robust and predictive turbulence model, a new data-driven approach based on

sparse regression will be presented. The method will be demonstrated on both single phase and

multiphase flows, with the aim of generating compact, algebraic turbulence models.
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