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Evaluating Double Layer Car Window Films for Heat Protection
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Abstract

This research has studied the thermal resistance of automotive film using double-layer patterns to evaluate the thermal
performance of three different types of film materials including ceramic, carbon, and dyed. Although the single-layer ceramic film
filter has a good thermal conductivity resistance, but the price is high. Therefore, the lower grade and price of automotive films such
as carbon and dyed films were used by overlaying them into a double layer. In this research, the films were overlapped between each

other to obtain the luminous intensity of 38 Lux and 114 Lux with a light transmittance of 5% and 20%. The top layer, light
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transmittance of 35%, overlaid with a light transmittance film of 20%, can increase thermal resistance better than the top layer of

transmittance of 20%, overlaid with a light transmittance film of 35% by 4.24%. Considering the relative cost against thermal

conductivity resistance rate, the double layer of dyed films which has the thermal resistance of 9.4°C/W have the least thermal

conductivity resistance per unit cost of 533 bath per unit area. The overlaying order of the films also affects the thermal conductivity

resistance. When the top layer is dyed film, it can prevent heat better than carbon film as a top layer. Moreover, the double-layer film

patterns mentioned above have a better thermal conductivity resistance than ceramic film with a light transmittance of 5% and 20%.

Keywords: Window film, Heat protection film, Automotive window film, Thermal resistance, Thermal conductivity
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