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The purpose of this work is to study and analyze the performance of the glass windows and
glass windows with films that being installed with interior shading device such as Venetian blind in
aspects of thermal comfort and heat transmission under Thailand weather condition. The indices
used to investigate the windows performance in aspect of heat transmission are solar heat gain
coefficient (SHGC), the overall heat transfer coefficient, and relative heat gain (RHG). The index
used to investigate the windows performance in aspect of thermal comfort is the predicted

percentage of dissatisfied (PPD).

In this study, the mathematical model for the Venetian blind which including the effect of
its thickness and its curvature was developed. The blind was treated as an effective layer with the
same optical properties in short wave and long wave as the blind itself. The mathematical model of
the glass windows installed with blind were developed by combining the mathematical model of the
blind with the mathematical model of the glass windows. The simplified matrix layer calculation
method and the heat balance method were used to find the heat transmission and the blind’s surface

temperature.

The developed mathematical model was verified its accuracy by compared the predicted
results with the experimental results such as the total transmission values, surface temperature of
the glass and the blind, etc. The past experimental results were also being used to compare with the
predicted results from the mathematical model for verification. The result of the comparison

indicated that the accuracy of the prediction from the developed mathematical model is acceptable.

Then the performance of the glass windows and glass windows with films installed with
the blind were investigated. The glass windows used in this study are single clear glass, single clear
glass with film, single tinted glass, single reflective glass, double clear glass, double tinted glass
and double reflective glass. The blinds used in this study are | inch width and having reflectance of
0.8 and 0.2. The study was done in the case of the blind having inclined angle of +45, 0, and -45

degree. The outside condition used in this study shall be the standard Thailand weather condition.

The results from the study showed that installing the blind to the glass windows will reduce
the SHGC values compared to the SHGC values of the glass windows for all cases. It was also
found that installing the blind to the single clear glass, the overall heat transfer coefficient was

reduced. But the overall heat transfer coefficients were increased and decreased for the case of
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installing blind to the rest of the glass windows considered dependant on the blind reflectance and

blind angle.

For another performance index of the heat transmission; RHG, it was found that installing
the blind, with +45, 0, and -45 degree, to the glass windows all caused the RHG values to decrease.
The reduction of the RHG was clearly seen in the component of the heat gain due to the solar

radiation. While the component of the heat gain due to the conduction was slightly changed.

It was also found that the index of performance of the glass windows and glass windows
with films installed with blind in aspect of thermal comfort (total PPD) was decreased in values in
every study cases and also in any inclined blind angle; +45, 0 , and -45 degree. The decreasing in
PPD can be clearly seen in the terms of PPD due to solar radiation. The PPD due to the surface
temperature was found to be slightly increased due to the heat accumulation in the blind that caused

the temperature of the blind rising,.





