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ABSTRACT

In many industrial modern systems (combustors, turbine blades, heat exchangers, etc.), the high gas
temperatures and high temperature gradients can result in significant thermal stresses in the solid
structures which can lead to serious damage. As a result, a detailed knowledge of heat transfer
characteristics is of prime importance in the design process to preserve the integrity of the components
under extreme thermal conditions and therefore, an accurate representation of the temperature loading
in the solid is essential. Conjugate heat transfer (CHT) is used to describe thermal interactions between
fluid and solid, and then improve accuracy of temperature predictions.

This study deals with development of a coupling strategy at fluid solid interface for transient heat
transfer problems. The numerical techniques presented in this paper are based upon a partitioned
approach between a finite-volume fluid code and a finite-element solid code interacting with each other
at a common interface. A quasi-dynamic method is used to bridge the significant disparity in time
scales between the two media. In this approach, the transient conduction modeling in the solid is
coupled with a sequence of steady states in the fluid. The quasi-dynamic algorithm was described
recently in detail in a previous paper [1].
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Figure 1: quasi-dynamic coupling algorithm

Influence of frequency of exchanges between the codes is analyzed in this paper, in terms of stability,
precision and CPU time. Various frequencies of exchanges are tested on a test-case of flat plate with
transient boundary conditions.
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