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Abstract

In contrast to direct problems, which answer the question “given a set of inputs, what might be the expected
outputs?”, inverse problems address the question “given a set of observed outputs, what might have been the likely
inputs?” In some thermal systems, some unknown boundary conditions or thermophysical properties have to be
determined from the transient temperature measurements at an interior location. This talk highlights such problems
that are called inverse heat transfer problems. Inverse problems’ solution methods can be applied to a broad set of
problems that mainly can be categorized as inverse design and inverse diagnosis problems. Inverse design can include
boundary, material, and geometry design problems, while inverse diagnosis includes estimating a boundary
condition, a thermophysical property, or an evolving geometry. My specific areas of interest include real time system
identification and boundary condition estimation, and heat transfer enhancement as effective approaches to
managing and optimizing thermal energy systems.
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