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Building energy simulations currently constitute one of the primary tools supporting design decision-making
at early stages of the design process. However, calculated heating and cooling energy demand exhibits significant
discrepancies depending on the simulation tool applied, the adopted assumptions, and the approach used for
developing computational models [1, 2, 3]. One of the key yet insufficiently systematized issues underlying
these differences is the geometric representation of building models and the process of their transformation from
Building Information Modeling (BIM) environments to building energy simulation tools (BEM). This issue
is particularly critical at early design stages, where geometric simplifications and modeling decisions have a
decisive impact on subsequent analyses.

Architectural and building models developed within BIM environments rely on parametric geometric descrip-
tions based on curves and surfaces, whereas building energy simulation tools operate on simplified geometric
representations that require reductions in the level of detail, surface approximation, and geometric discretization.
This process leads to the loss of geometric information, which may affect calculated energy balances, particularly
in the case of building envelopes characterized by complex geometry or increased functional complexity [4, 5].

This study presents a review of approaches to the development of building energy simulation models, with
particular emphasis on geometric representation and BIM-BEM interoperability. Based on a comprehensive
literature analysis, selected simulation tools commonly applied at early design stages are compared, identifying
differences in geometric description strategies, the extent of required simplifications, and their potential impact
on discrepancies in simulation outcomes [1, 2].

The identified issues indicate the need for further structuring of guidelines for preparing BIM models intended
for energy analyses, as well as for the development of more consistent and unified interoperability strategies.
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