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his study was undertaken to investigate the thermal behavior

of nano-coatings of window glazing in a glazed test room
for the regional conditions of Saudi-Arabia. Well controlled
antimony doped tin oxide thin films on glass substrates
were prepared using the aerosol-assisted chemical vapor
deposition process to evaluate the films for solar control glazing
applications. The optical and thermal properties of the films
were measured and systematically investigated. The influence
of antimony doping levels on absorption and reflection of solar
radiation is examined with respect to the optical properties
in the visible and near infrared spectra range. Glass U-factor,
Solar Heat Gain Coefficient (SHGC), temperature distribution
and net heat transfer through the glazed walls inside the
room were calculated through numerical simulations. The
experimental and numerical results obtained indicate that the
nano-coating thickness and doping level concentration of ATO
has pronounced effect on the thermal insulation of the window
glass. It was noted that the overall transmittance of solar
radiation in the visible, infrared and ultraviolent spectra regions
decrease with increase of doping level of antimony tin oxides
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and increase of coating thickness. It was observed that the
net heat transfer through the glazed walls of room decreased
exponentially with increase of coating thickness or doping
level concentration. Finally, from the analysis of results it was
concluded that the antimony doped tin oxide thin films show
outstanding optical and thermal properties and in comparison,
to commercially available glazing, an improved solar blocking
behavior is observed for nanostructured ATO thin films.
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