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Fossil fuel depletion



Effect of green house gasses emission



2020
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New building/ zero 

energy building
Retrofit building

35% of the EU's buildings are over 50 years old

All new buildings must be nearly zero energy 

buildings by 31 December 2020 

Energy efficient building



Why window?

20-40% total energy wasted

through the window
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Aerogel window
Vacuum window

Review of window

Vacuum window

Smart window LSCPV window



Multifunctional window



EC /SPD/LC layer

LSC

Design of Multifunctional switchable 

window

Aerogel/
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Possible Different layers of Multifunctional  Glazing

PV system



Suspended particle window

dihydrocinchonidine bisulfite polyiodide

110V, 60% transparent 0V, 5% transparent



Variac

1000W/m2

light source
SPD window

Voltmeter

Electro-optical test

Spectrometer
Ammeter



Luminous transmittance



Test cell fabrication



Thermal performance of SPD 

using heat exchanger



Side view of test cell set up



Rear view of test cell set up



Results

Test cell temperature without heat exchanger



Test cell temperature after water flow  (mass flow rate at 0.01kg/s)



Extracted heat double (10.64KWh)  ,SPD on (10.38KWh), and SPD off (4.02KWh)

62% less heat had to be extracted from SPD off condition compare to Double glazing 

2% while SPD on





Daylight performance of SPD



Methodology of glare calculation



Daylight glare index



Daylight factor 



Conclusions

• SPD glazing behaves as a single glazing (5.6W/m2K)

• It has potential to control the glare

• Using variable switch different modes of transparency can be used

• SPD glazing switchable property enhance its use in the filed of multifunctional 

switchable glazing
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