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Research title: A STUDY OF THE HEAT TRANSFER THROUGH GLASS WINDOWS WITH
FILM

Researcher: NOPPARAT KHAMPORN, WISIT LILAPHATIKUL

ABSTRACT

The objective of this project is to study and analyze to increase the accuracy for the
performance of glass windows and glass windows with film of various types and thickness,
including the insulating glass and coated glass in aspect of the thermal energy transmission. The
Relative Heat Gain (RHG) is chosen for thermal energy transmission index. Five types of glass
window commonly used in the building, which are clear glass, tinted glass, reflective glass,
double pane glass, and low-e glass of different types and thickness giving the total of 722
different types of glass windows, are chosen for the study. Film 47 types with different properties:
transmittance, reflectance, and absorptance, are also chosen for the study by putting those films
on the clear and tinted glass windows of different types and thickness giving the total of 1280
different types of glass windows with films. The performance of glass windows and glass
windows with film are investigated in term of thermal energy transmission index. The outside air
condition is chosen from 12 years of Bangkok meteorological data.

Films are classified according to their optical properties into 6 types. In these six types it
can further grouped these types of film into two groups. The first group which consists of 5 types
of films are films that suitable for used in building located in hot climate. The second group of
film is the film type 6 which is the type of film suitable for used in building located in cold
climate. The study has developed the parameters for use in choosing film as the ratio of the
visible transmittance and the solar heat reduction and the ratio of absorptance and the square of
shading coefficient value. The relationship of the such parameter and the solar transmittance and
absorptance are found. These relationship is enable for people to determine the thermal comfort
index and thermal energy transmission index of the glass windows with films. The data used to
find such parameters can be easily found from the data from the manufacturer and avoiding in

using the spectral properties data.
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The heat transmission index which is the Relative Heat Gain (RHG) can be classified
into two parts; the conduction part and the solar radiation part. The study shows that the solar
radiation part in the relative heat gain shall have the larger values compared to the conduction part
in all of glass windows and glass windows with films. The single and double layers of reflective
glass windows shall have the lowest heat transmission due to the solar radiation part. The glass
windows with films shall have the significant reduction in heat transmission due to the solar
radiation part dependent on the spectral optical properties of the given films. The effect of the
films on the heat transmission due to the conduction part are not obvious.

The relationship between the relative heat gain and the solar transmission and
absorptance are studied. The relationship is found to be spread out in random fashion. No
accurate expression can be established except for the clear and tinted glass windows. Further
works required to establish the accurate expression for the relationship between the heat

transmission index and the glass windows and glass windows with films’ properties.

Keywords: window,glass, film, heat transmission



