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Development of a conjugate heat transfer solver in FeniCS

Kulcsszavak: Conjugate heat transfer, Finite Element Method, FEniCS project
The main objective of this work is to develop a solver for conjugate heat transfer problems using the Finite Element Method and investigate its applications in thermal engineering problems. The next purpose is to demonstrate that open-source computing platforms, such as FeniCS and Gmsh, can be used to solve complicated problems in science and engineering.
The conjugate heat transfer describes the interaction of heat conduction in solid materials and convection in fluids, crucial for engineering applications like domestic heating and cooling systems, cooling electronic devices, and industrial heat exchangers. These processes are modeled using time-dependent mathematical models, which consist of mass and momentum conservation and energy conservation equations. In this work, the fluid is assumed to be incompressible, and the Boussinesq approximation is used to simulate the buoyancy effects.
The algorithm developed to solve the conjugate heat transfer problem is based on a partitioned coupling approach, meaning that the flow and heat transfer problems are modeled independently and solved interactively through a time-marching algorithm.
To assess the accuracy of the developed coupled solvers, two examples are presented: the cooling of a circuit board and a coaxial borehole heat exchanger. In the verification process, the results obtained were compared with those reported in the literature. Results show that the open-source framework Fenics provides an efficient and flexible computing platform to handle complex computational challenges.



