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Using windows with controlled heat transfer resistance to improve energy efficiency
of dynamic indoor microclimate
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Ivanovo State Power Engineering University, lvanovo, Russian Federation
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Abstract

Background: Maintaining indoor microclimate, which increases productivity of industrial workers and minimizes energy
costs, is an important tool to reduce production costs. The exisiting mathematical models of dynamic indoor microcli-
mate determine the capacity and operation mode of the air conditioning system. But these models do not account for
energy-saving devices such as heat-reflective shields in windows and additional air temperature reduction outside work-
ing hours after preliminary air drying. That is why it is important to assess the effect of heat-reflective shields and prelim-
inary air drying on the energy efficiency of dynamic microclimate systems.

Materials and methods: The study was based on the results of field tests of windows with heat-reflective shields in a
certified climate chamber, as well as data obtained by using the mathematical model of heat transfer through the win-
dow. The statistical climatic data were provided by RosHydroMet. The results were processed by the methods of ma-
thematical statistics.

Results: A mathematical model has been developed simulating the dynamic internal microclimate of an industrial build-
ing with controlled heat transfer resistance windows. The model accounts for the non-linear dependence of heat transfer
resistence of translucent structures on the parameters of internal and external air and window configuration changing
during the day. It offers energy saving techniques of air processing in the central air conditioning unit for industrial build-
ings with controlled heat transfer resistance windows. The developed mathematical model of the dynamic internal mi-
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croclimate is realized in the form of a computer program. The efficiency of using heat-reflective screens and additional
temperature reduction outside working hours for industrial buildings has been determined.

Conclusions: Reduction of heat transmission losses through the use of window screens and lowering the indoor air
temperature can significantly increase the energy efficiency of dynamic internal microclimate systems and gives a
301 40 % reduction in the annual consumption of heat and cold.

Key words: mathematical model of dynamic indoor microclimate, windows with controlled heat transfer resistance, air
processing, heat-reflective screens, heat transmission losses, dynamic microclimate.
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