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Calculation of required heat transfer coefficient for building envelope, in order
to achieve optimal thermal performance in floor heating systems

Amir Omidvar”

Department of Mechanical and Aerospace Engineering, Shiraz University of Technology, Shiraz, Iran
*P.0.B. 71555-313 Shiraz, Iran, omidvar@sutech.ac.ir

ABSTRACT

A substantial portion of heat loss in buildings occurs through the exterior envelope. When the floor heating system is used in buildings with poor
thermal insulation, in order to provide the heating load, more heat flux must be entered through the floor. It would disrupt occupants' thermal
sensation or cause local thermal discomfort. So, thermal transmittance of the building envelope has significant effect on thermal comfort performance
of floor heating system. Hence, it is necessary to establish a thermal design criteria for the building envelope. In this research, according to the
standards of thermal comfort (i.e., ISO7730, ASHRAE 55) and by following Iran national building regulations (section 19), the required heat transfer
coefficient is calculated for the external envelope of buildings with floor heating system. Then, the functional method reported in section 19 of the
national building regulations has been developed for designing exterior envelope of buildings with radiant underfloor heating systems. Results
showed that, in residential buildings that the occupants are free to choose their favorite clothing, in order to use floor heating system, thermal
characteristics of the building envelope should be designed with stricter conditions. In adaptive clothing situation, the required heat transfer
coefficient of the exterior building envelope would be 20 — 30% smaller, depending on climatic conditions.

Keywords: Floor Heating, Thermal Comfort, Building Envelope, Functional Method
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Fig. 1 Required heat transfer coefficient
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