
- 18 -

Research on Improvements of Thermal Conditions of Buildings and 
Urban Areas Using Thermochromic Materials

NAGASHIMA, Takeshi Institute for Fundamental Sciences, Faculty of 
Science and Engineering, Setsunan University 

MINAMI, Chikako Department of Living and Environmental Design, 
Faculty of Science and Engineering, Setsunan 
University 

MORIYAMA, Masakazu Department of Living and Environmental Design, 
Faculty of Science and Engineering, Setsunan 
University 

 
Abstract

We have studied usefulness of thermochrormic materials for improvements of thermal 
conditions of buildings and urban areas by using computer simulation. The dependences of 
temperatures and sensible heat flow at a roof and a ceiling on the solar reflectance of the roof 
were calculated. From the results, characteristics of the thermochromic materials necessary to 
improve the thermal conditions are discussed. It has been pointed out that vanadium dioxide 
is one of promising thermchoromic materials because it shows metal-insulator transitions 
with a critical temperature in the vicinity of room temperature, which may lead to large 
changes in solar reflectivity as a function of the temperature. We estimated the temperature 
dependence of the solar reflectance of vanadium dioxide by using data in previous literatures, 
and found that it is unsuitable for the improvements of the thermal conditions. 
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