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ABSTRACT 
The primary purpose of building design is the creation of an 

being of the occupants. Thermal comfort in residential and office buildings receives the greatest attention and has a goal to

develop a ‘comfort zone’ or the temperature range in which most of the p

investigation of reduction in temperature and light intensity was fabricated. Commercially available glasses were procured 

from local market. Glass sheet of 150cm X 150cm were mounted on the set up. Set up 

sheets with an air gap of 12 mm. Each glass was tested separately. Also reduction in temperature was recorded for two 

combinations viz; first combination as of plain glass and glass with UV rejection film and second combi

with UV rejection film. Percentage of reduction in temperature (°C) and reduction in transmission of light intensity (Lux) 

was calculated. 

KEY WORDS: window glass, UV rejection film, Thermal comfort

1. INTRODUCTION 

Window in a typical building accounts for more heat 

gain than any other building component. Thus, major 

problems requiring solutions in the design of thermal 

comfort are concerned with proper selection of glass 

having minimum thermal conductivity.

choice of orientation and window glazing provides 

more thermal comfort especially in composite and 

hot climates. Further properly oriented windows 

minimize the dependency on artificial lighting. In old 

days, use of glass in construction had very limited 

applications. People tend to use wooden panels in 

window shutters. With passage of time and 

advancement in quality, the use of glass started as 

window panes. Now the glass is most sought after 

material for window panels in buildings. It also has 

proven its presence in other components of building 

as facade, skylight, door panel for offices and wall 

panels in commercial buildings. In particular, its 

favorable aesthetic qualities have made it popular 

with modern designers. Glass as a building material 

has properties of thermal insulation, water proofing.

2. METHODOLOGY 
Table 1: Description of Glass samples

An experimental setup consisting of a wooden box 

for mounting glass panes and a heat and light source 

for investigation of reduction in temperature and light 

was fabricated. ). A 100 watt incandescent lamp was 

used as heat and light source for experiment. Box had 

an arrangement to accommodate two glass sheets at a 

time with an air gap of 12mm. Box was provided 

with a door to convert the arrangement in a closed 

setup. Three holes in door were provided to insert 

thermocouples. Digital thermocouples were used to 

record temperature and Lux meter was used for 

measuring light intensity. Investigation was carried 

out for two cases; case-I Combination of plain clear 

glass and glass applied with UV rejection film and 

case-II Commercially available glass samples in 
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The primary purpose of building design is the creation of an indoor thermal environment which is conducive to the well 

being of the occupants. Thermal comfort in residential and office buildings receives the greatest attention and has a goal to

develop a ‘comfort zone’ or the temperature range in which most of the people feel comfortable. An experimental setup for 

investigation of reduction in temperature and light intensity was fabricated. Commercially available glasses were procured 

from local market. Glass sheet of 150cm X 150cm were mounted on the set up. Set up had two slits to accommodate glass 

sheets with an air gap of 12 mm. Each glass was tested separately. Also reduction in temperature was recorded for two 

combinations viz; first combination as of plain glass and glass with UV rejection film and second combi

with UV rejection film. Percentage of reduction in temperature (°C) and reduction in transmission of light intensity (Lux) 

: window glass, UV rejection film, Thermal comfort.  

Window in a typical building accounts for more heat 

building component. Thus, major 

problems requiring solutions in the design of thermal 

comfort are concerned with proper selection of glass 

having minimum thermal conductivity. A careful 

choice of orientation and window glazing provides 

especially in composite and 

hot climates. Further properly oriented windows 

minimize the dependency on artificial lighting. In old 

days, use of glass in construction had very limited 

applications. People tend to use wooden panels in 

passage of time and 

advancement in quality, the use of glass started as 

window panes. Now the glass is most sought after 

material for window panels in buildings. It also has 

proven its presence in other components of building 

l for offices and wall 

panels in commercial buildings. In particular, its 

favorable aesthetic qualities have made it popular 

with modern designers. Glass as a building material 

has properties of thermal insulation, water proofing. 

ription of Glass samples 

 
An experimental setup consisting of a wooden box 

for mounting glass panes and a heat and light source 

for investigation of reduction in temperature and light 

was fabricated. ). A 100 watt incandescent lamp was 

light source for experiment. Box had 

an arrangement to accommodate two glass sheets at a 

time with an air gap of 12mm. Box was provided 

with a door to convert the arrangement in a closed 

setup. Three holes in door were provided to insert 

ital thermocouples were used to 

was used for 

measuring light intensity. Investigation was carried 

I Combination of plain clear 

glass and glass applied with UV rejection film and 

available glass samples in 

combination with glass with UV rejection film. Glass 

sheets of size 150mm X 150mm were mounted on the 

experimental test box one by one as per 

combinations. Observations for temperature T1, T2 

and light L1 and L2 were recorded. Te

difference between outer and inner surface of glass 

for case I and case II for an interval of one hour on a 

typical day were recorded and compared.

The equation for calculation of thermal conductivity 

is given as,  

	K			 �
M ∗ C ∗ D ∗

dT
dt

3.14 ∗ r² ∗ �T1 � T2�
 

Where, 
K = Thermal Conductivity of sample

M = Mass of metallic disc 

C = Heat Capacity of the metallic disc

D = Thickness of bad conductor whose conductivity 

has to be found 

r = Radius of bad conductors whose conductivity has 

to be found 

dT/dt = Rate of cooling of the metallic disc at T2

T1 and T2 =steady temperature of steam and metallic 

disc. 

 (T1-T2) = Temperature difference across the sample 

thickness 

Data used for calculation of thermal conductivity 

M = 776 grams, C = 4186.1 J /kg °C, D = 3 mm, 

r = 56 mm  

3. RESULTS AND DISCUSSION 

3.1. effect of case I on thermal performance

Observations were taken for different locations of 

film on glass as in fig 2. Observations showed that 

film on upper face of lower glass with an air ca

12 mm gave 50 % more temperature difference as 

compared to plain glass as shown in fig. 

Fig. 2: Temperature damping for Combination of plain 

glass and glass with film
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effect of case I on thermal performance 

Observations were taken for different locations of 

film on glass as in fig 2. Observations showed that 

r glass with an air cavity of 

mm gave 50 % more temperature difference as 

plain glass as shown in fig. 2 

 
Combination of plain 

glass and glass with film 
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3.2. effect of case I on visual performance

Reduction in light transmittance with plain glas

film on upper face of lower glass was found to be 

32% and 75% respectively. As per standard for 

functional requirements of building (SP

standard daylight intensity is taken as 10000 Lux and 

75% damping gives resultant Lux as 1500 which is 

more than minimum 300 Lux required. 

3.3. effect of case II on thermal and visual 

performance 

Glass applied with UV rejection film in combination 

with commercially available glass was tested for their 

thermal and visual performance. Observations 

showed that glass with film in combination with G5 

(commercial name Coolex) with an air gap 

with gives maximum temperature gradient (15

shown in fig. 3a but moderate light reduction (6

as shown in fig. 3b . 

Fig. 3a: Thermal performance of glass with film and 

commercially available glass

Fig. 3b: Thermal and visual performance of glass 

film and commercially available glass

4. CONCLUSIONS 

Thermal comfort of built environment depends on 

several parameters such as climatic condition, 

building location and orientation, size, location and 

glazing material of window. Keeping all other factors 

constant window glazing plays an important role in 

heat gain in built environment. Coolex glass 

(Commercial name) gives better performance. 

A combination of locally available glass can be used 

to achieve considerable temperature difference.

Combination of glass with UV rejection film and 

coolex with 12 mm air gap was found to be superior 

when compared to combination of plain glass and 

glass with UV rejection film with 12 mm air gap with 

3% more temperature damping. 
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