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INTRODUCTION!

This project explores how lisht-activared materials such as photochromic and
thermochromic films can improve energy efficiency in buildings. These flms autormnatically
adjust their transparency based on light and temperature. By applying them to window
materials can reduce heat gain indoors, thus lowering cooling requirements and enersy
consumption, Thiz study highlights the potential of these marerials in developing
sustainable. energy-saving buildings Buildings consume large amounts of energy for heating
and cooling. Conventional windows allow uncontrolled light and heat entry, increasing
indoor temperatures. Photochromic and thermochromic films provide a smare solution by
adjusting their transparency automatically, Fhotochromic films darken with high light
while thermochromic films react to heat This project studies their sffect on temperature
control and energy efficiency.

Statement of the Problem
Can applying photochromic and thermochromic films on windows reduce internal
temperature and improve energy effidency compered to untreated glass?

Hypothesis

If photochromic and thermodhromic films are appled to windows, then the room
temperature will remain lower than untreared windows due to their ability to block exress
hear and light.



Design of the Study

Three glass windows were used: one untreated [control), one with a photochromic film, and
one with a thermochromic film. All were exposed to the zame light and remperature
conditions, and internal temperatures wers massured over 30 minutes.

Variables

Independent Variable: Type of film [photochromic or thermochromic)

Dependent Variable: Tamperature inside the box (degrees C)

Controlled Variables: Window size, light intensity, ambient temperature, distance from
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1. Thres identical glass windows were prepared: control, photochromic and
thermochromic.

2 All were placed 50 cm from the same LED light source.
3. A empersture tensor recorded readings svery 5 minutes for 30 minures.

4. The experimant was repeated thres timas for accuracy.
5. The average values were used for analysis.

Data for the Tables
Table 1: Temperature Over Time

Contrel Temperat * | Thermochromic |
{]mm.“] Temperature{degrees Temperature
K] | (degrees C)
[degrees C)
| 25 | 25 25
5 28 27 2 |
10 31 2 27
5] u] 2 |
20 | | ol
25 36 | 31 30
30 ar 3 30
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Table 2: Percentage Temperature Reduction
Control 3 £
Photochromic . Thermochrormic s
Time Temperatu %% Reduction b Reduction
(miin} | refd Temperature(degr Pl R Temperature(de T I .
€ = ees C) grees C)
14 31 28 8.6 27 ir9
20 as 30 14.3 29 17.1
30 37 31 162 30 189




Feorerisge Ter derabre Eecor- a7

e Tevel

Very
Contral 1

Eright
Fhotochromic Moderae

. | Sightly | Very | Very
Thermochromic Dirn Good Comfurtable Very High
|l%er | ArdeE 1 A aarmen

[ - el oalomen

— e R
— L




Table 4: Temperature Drop Comparison

Ei

(degrees O | (dagrees )

2B 3

30 3

8|8

31 &

ety Ui O <yparisnn






















Results and Discussion

Both photochromic and thermochromic films reduced mternal temperatures
significantly compared to untreated glass. photo chromic films performed
best, maintamming up to 18-19 percent lower heat levels. This confirms their
ability to mmprove comfort and reduce cooling energy needs.

Conclusion and Application

The experiment proved that photochromic and thermochromue films can
maintain cooler indoor environments and mmprove energy efficiency.
Applications include smart windows for homes, vehicles, and commercial
buildings to reduce ar-conditioning usage.

Future Enhancement
Future studies can explore hybrnd films that combine both photochromic and
thermochromic properties, long-term outdoor testing, and mtegration with

smart sensors for fully automated energy-saving systems.
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