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Abstract:  
The photothermal (PT) materials are capable of 
selectively absorbing solar light near the UV and NIR 
regions and efficiently convert it to heat. Upon coating 
the PT films on windows, the surface temperature can 
be effective increased due to the photothermal effect. 
As the window surface temperature is raised relative to 
room temperature, the heat transfer at the window 
inner surface can be effectively reduced through the so-
called optical thermal insulation (OTI) without any 
intervention medium. Based on this concept of OTI, a 
so-called “Green Window” has been designed for 
singlepane applications that meet the U-factor 
specifications of the US Department of Energy for 
colder regions of the world [1]. In this research, the 
“Green Window” is coated with thin films of 
chlorophyll and chlorophyllin retrieved from natural 
greens [2]. Both chlorophyll and chlorophyllin thin 
films are found to exhibit strong near UV and NIR 
absorptions and pronounced photothermal effects, 
while remaining highly transparent. Upon collecting 
solar light, considerable heat is created, effectively 

raising the window surface temperature, leading to a 
reduced U-factor less than 1.7 W m-2 K-1 even below the 
values of double-panes. Based on these experimental 
results, we demonstrate a new concept of “optical 
thermal insulation” that lifts the dependence on 
insulating materials making single-pane window highly 
possible.  
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