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302 KVA Rooftop installation at 80000 sqft warehouse of

Borosil Group company at Bharuch



Brief introduction on Glass

o Sill

A DflFraa Aada oARSt@& dzaSR AYy (2RI &
Inert and special types of glass have been developed which are thermal shock
resistant, scratch resistant etc.

A Soda Lime glass is a widely used glass which is having Soda and Lime as its

constituent as its name suggests. Commonly found glass windows, glass bottles,
lamp shadegtc are made of soda lime glass.

A TypicallySodalimeglass is made from a recipe of raw materials such as sand,

dolomite, limestone, feldspar and refining agents such as sodulphateand
carbon

A Pre weighed batches of the raw materials is fed into a melting furnace continuously
to convert the raw materials into molten glass at temperatures exceeding dé§0
C. The molten glass is then converted into sheets by various technologies.

The technologies such as the PPG process, Float process, Rolled glass forming
processgcoldburnprocess etc. convert the molten glass into sheet of glass and

the formed sheets are termed as Float glass, Sheet glass, textureeglassed

process and some properties of the product.
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What is Solar Radiation?

The Sunlight seen by us is the Visible spectrum which is a small fraction of
The total Electromagnetic spectrum in the universe.

This Electromagnetic spectrum consists of the gamawga, xrays, and radio
waves in addition to the visible light.

Violetcolored light rays at about 380 nm (nanometers) are the shortest
wavelengths that humans can perceive in appreciable amounts, and red light
wavelengths at about 720 nm are the longest

The famous pnemonic for the visible spectrum is VIBGYR. At the far end of the visible
spectrum is UV ( Ultra Violet) and the other end is the IR( Infra Red)
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Electromagnetic spectrum

oSil

The Electromagnetic Spectrum
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What is Solar glass?

oSil

A Thebasic function of solar glass is to transmit as much solar energy as possible

A

while protecting the solar cell and the entire grid which produces and channelizes
electricity.

Solar glass is used in applications such as Photovoltaic modules, Solar thermal water
heaters and Green houses

Solar glass has high transmission compared to the commercially manufactured
architectural glass

The Solar Spectrum used for each of these applications is different. For Green
houses, typically a spectral range of 300 to 780 is desired as the plants respond well
In this spectral range and the photosynthesis is superior resulting in high growth of
plants and hence the yield.
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Solar Radiation used by the plants
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What is Solar glass?continued

oSil

For Photovoltaic modules, the relevant spectral range is 380 to 1100 nm as the photocells d
not respond to solar radiation beyond this spectral range.

The Solar water heaters are based on thermal energy from the sun and hence they use the
entire spectral range of Solar radiation upto 2500 nm

Solar glass has high transmission compared to the commercially manufactured architectura
glass in all these ranges for all three applications.

The high transmission of Solar glass is mainly attributable to its low iron content. lron absor
solar radiation and hence reduces the transmissibhe commercial glass appears green due
to its high iron content.

Solar glass appears white or yellowish white as it has very little iron content
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What Makes the Solar glass Smart??

oSil

The Solar Glass is smart when it is able to overcome the various problems of normal Solar
Glass.

As Solar Glass is used for generating energy which is supposed to be non polluting and
environment friendly, it does not make sense when toxic elements such as Antimony are
present in it. Antimony has a limit of 6 parts per billion in drinking water by USEPA.

End of life considerations for modules made with glass having antimony are complicated

Recently Mumbai High court, has banned the use of PET bottles in medicines as these bott
contain antimony

GBL is the first and only company in the world to manufacture totally toxin free Solar glass.

Secondly the glass is smart enough to take care of movement of Sun in the sky and give hi
transmission even when the sun is at a steep angle. This is called Incident angle modifier al
SPF has measured the same and has found that GBL glass has higher transmission
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What Makes the Solar glass Smart?2?202 y U A Y dzS R X
o Sil
Thirdly, the smart solar glass takes care of ligbticed Degradation.
¢CKS {dzyQa NIRAIFGAZ2Y OFdzaSa OKSYAOIFf NBI Of
over a period of time. However the glass composition is designed to take care of this and he

It is able to overcome this problem and infact GBL glass gives a marginally higher transmiss
after exposure to sunlight rather than a reduction faced by other Solar glasses.

Fourthly, the smart solar glass takes care of Potential Induced Degradation caused by migre
of Sodium ions from the glass into the cell when the module made of Solar glass is installec
solar farm where the voltages are 1000v and above causing damage of the modules or
reduction in power output.

PICON , Germany has tested modules made of Solar Glass from five different manufacturet
has found that the Solar glass from GBL shows no degradation at all after rigourous tests.

GBL has achieved this by suitably tweaking its Solar glass chemical composition.

Further this is also the reason for high chemical durability of this Solar glass
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Applications of Solar glass in Smart and Solar citiBeoftop

oSil

A Rooftop presents its own unique challenges

A The roof area is always a constraint and one needs to have high efficiency modules made w
high output solar cells and high transmission solar glass to generate maximum power outpu
a given limited roof area.

A GBL is in the process of procuring a tempering line from LISEC, Austria which will enable it
make 2mm fully tempered Solar glass which will be the first in India and also one of the ver)
few around the world with Solar glass manufacturers.

A This low thickness hight transmission glass modules will have high efficiency of the module:
coupled with low weight which are ideal for roof top installations.

12-03-2016 13



Applications of Solar glass in Smart and Solar ciges
Solar Thermal Hot water and heating systems




Applications of Solar glass in Smart and Solar cities
Floating Solar modules by Kyoceradapan

oSil

A For Cities starved of land space, deploying the solar modules in waterk
IS a new possibility and Japan has pioneered this concept.

A Japan has commissioned around 10 GW of Solar power in 2015.
A Japn has installed floating modules in various ponds, lakes etc as it lacks the landspace.

A For Cities like Mumbai , which lack land space, It could be possible to install the modules in
lakes and ponds to generate Solar power
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Applications of Solar glass in Smart and Solar ciges
Solar Thermal Hot water and heating systems




Solar Thermal Water heaters and heating systems

oSil

A Solar thermal water heating systems with robust copper tubes use Solar glas
cover

A The Solar glass protects the system against weather and at the same time
permits the heat from the Solar radiation to go through

A They are economical and at the same time give same mechanical strength a
higher transmission

A The System can be also used for room heating systems, HVAC, swimming p
heating etc. The advantage of solar water heating systems is that they are m
efficient than electrical systems for heating applications as they donot have t
convert radiation into electrical energy and then back to heat thereby saving
the efficiency loss associated with such complicated systems.
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Applications of Solar glass in Smart and Solar citiBsPV

A BIPV is building integrated Photovoltaics

A Basically in BIPV buildings, conventional materials are replaced by Photovol
materials in areas such as roof, skylights and facades. We have already deal
with roof top installations separately

A This low thickness hight transmission glass modules will have high efficiency
the modules coupled with low weight which are ideal for roof top installations
A 2mm fully tempered solar glass finds wide use in BIPV modules

A They are economical and at the same time give same mechanical strength a
higher transmission
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Applications of Solar glass in Smart and Solar ciggdPV Facadt

oSil

BIPV can be part of an elegant building at the same time, generating energy
which is otherwise a normal glass facade

Window and Facade systems offer many possibilities of combining generati
of solar energy and at the same time maintaining the architectural style ir
smart way.

Individual crystalline modules can be combined with ventilated/nonventilate
facades/windows/ solar shades and canopies
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Applications of Solar glass in Smart and Solar ciggdPV Facadi
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Pergola at Barcelona Municipl park with 240 active modules

A Smart cities adapt themselves to instal sustainable resources without
compromising on the elegance and beauty of the city.

A Barcelona has installed a Pergola (framework for creepers or climbing plan
with 240 active solar modules

A They are generating a total of 65 KWp and use it in Municipal gardens arot
Barcelona.

A They had to use 70 screen printed glasses simulating Pvcell design in sha
areas where PV modules cannot be installed to have the same aesthetics

A This architectural project proves that PV technology can play an important
In the integration of renewable energy in urban spaces
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Pergola at Barcelona Municipl park with 240 active modules
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