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ABSTRACT

Conformal mapping is a fundamental and powerful tool in the mathematical
analysis of physical problems, particularly those involving Laplace’s equation and
partial differential equations. In many heat transfer problems, especially when the
temperature distribution is steady and time-independent, determining the
temperature distribution in bodies with complex geometric shapes can be
challenging. In such cases, conformal mapping can simplify boundary conditions
and the geometry of the domain without altering key physical characteristics such
as angles or the behavior of the temperature function. This study investigates the
application of conformal mapping in analyzing various steady-state temperature
distributions and demonstrates how suitable conformal mappings can transform
regions with complex shapes into simpler ones (such as strips, disks, or half-
planes) for easier analytical solutions. The research methodology is analytical and
theoretical: the governing equations of steady-state heat conduction and boundary
conditions are introduced, corresponding harmonic functions are derived through
conformal transformations, and the results are applied to physical examples. The
findings indicate that conformal mapping not only simplifies the geometric and
mathematical representation of the problem but also accurately preserves the
temperature distribution and its gradient. Therefore, this method serves as an
effective analytical tool for studying heat distribution in bodies with complex
geometric shapes and can be applied in engineering design and numerical
modeling.
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