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PROPOSAL 

Scope of the minisymposium. Common heat transfer problems are associated with a physical 
cause-effect behaviour which can be described by mathematical models constituting of differential 
equations. During the past decades, the theory and application of so-called inverse heat transfer 
problems (IHTP), which rely on measurements for the estimation of unknown thermal quantities, 
have attained enormous research interest because of their practical significance as well as the 
mathematical difficulties and the bottleneck of available computational techniques. In contrast to 
common heat transfer problems, IHTP are set up to find out effect-cause relations in thermal 
processes and are often ill-posed. The use of IHTP solution techniques to estimate the unknowns 
from the indirect observations is more efficient and economical when the direct measurement is not 
practical due to environmental obstacles or high experimental cost.  

Importance and applications. IHTP solution techniques become more and more important in 
almost every branch of scientific and engineering areas. In this minisymposium a few interesting 
applications will be introduced to emphasize the necessity of IHTP solution techniques. The first 
example is the efficient reconstruction of unmeasurable local boiling heat flux in pool boiling 
experiments from high-resolution or point-wise temperature observations. The second example is 
the reconstruction of time and spatial dependent boundary heat flux in 2D alloy solidification 
problems using measured temperatures inside the domain. The third example investigates an inverse 
problem on the determination of boundary coefficients within the framework of Stefan-Boltzmann 
radiation conditions for the heat transfer process. 
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