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Hybrid heating system optimization of a residential building at different climates in
Iran to have thermal comfort
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Abstract

The aim of this paper is to optimized hybrid thermal system in a residual building for various climates in Iran
having thermal comfort and reduce heat losses. Thermal comfort is affected by temperature, humidity and
velocity of the air flow. These parameters are different in various climates. The conventional method is used
to circulate air flow, to provide the humidity and heat the air in the room around 10°C. than it is raised to the
thermal comfort condition by radiant heater. In this simulation a 3D model of a virtual standing thermal
manikin with real dimensions is considered. The governing equations for obtaining the thermal comfort
condition are numerically solved. K-e, RNG and DO methods are used for turbulence and radiation
respectively. The obtained numerical results have a good agreement with the experimental results reported in
the literature. The affect of inlet temperature and velocity, temperature and surface of the heater on the
thermal comfort and their optimized values are determined in various climates. The results indicate that flow
field around the manikin is more uniform in the hybrid system. The thermal comfort occurs in lower
temperature and this causes the heat transfer losses to be decreased.

Keywords: Hybrid heating; Thermal comfort; Various climates; Heat transfer; Heat losses decrease.
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