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Optimization of parameters of windows in residential buildings based on mathematical modeling of heat flow, Joanna Borowska, WBiNoŚ PB

All residential buildings should have windows. Each window consists of a frame embedded in the wall and glass. Considering these three components, we are dealing with a complex partition that should be analyzed as three autonomous sections: wall - window - glass. Each of these sections is characterized by its own, individual heat transfer coefficient U. Each of these sections also allows heat to pass from the room to the outside, generating heat losses for this room. In addition, what should be noted, the glass transmits solar (short-wave) radiation to the interior of the building, allowing the room to gain heat. It is also worth mentioning that ultraviolet radiation varies depending on the location of the building and the location of the window joinery in relation to the cardinal directions.
Optimization of the thermal parameters of windows in this work consists in determining such parameters (physical or geometric) of window joinery for which the lowest value of the heat transfer coefficient of a complex window can be achieved under given boundary conditions.
The energy interaction between the building and the environment has unused reserves to improve the building's energy balance, which are related to the inflow of solar energy through transparent partitions and which can be detected by optimizing the thermal parameters of the window joinery.
In this work, based on the conducted analytical and experimental studies, it was proved that it is possible to achieve results similar to those achieved in experimental studies in analytical studies. The tests and analyzes were carried out for various variants of windows - single-sash and multi-sash, and of different sizes and with different input data, so as to examine the relationships for windows widely used in residential buildings as accurately as possible.
In addition, the optimal parameters of window woodwork were determined on the basis of mathematical models of heat flow for various directions of window orientation.
[bookmark: _GoBack]In addition, by means of a multi-criteria comparative analysis, using the adjusted summation index, the best variant of the seven variants of the considered types of window joinery was determined.
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