Environment

Holistic concepts for CO2 reduction
Tomorrow’s production requires new approaches and ideas to protect the
environment. The industry needs to rethink in these times of the Paris Climate
Agreement to reduce CO2 as well as the global demand for climate-friendly
processes, report Sebastian Pantel and Blazej Sadowski.
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T

he classical production of glass is a
process with a high thermal energy
demand and therefore a process in
which large quantities of CO2 are still
released to this day.
In most glass plants globally, natural gas
or oil serves as the primary fuel for melting
the raw materials. Large quantities of CO2
are emitted into the atmosphere, which
contribute to global warming and damage
the environment in the long term.
Germany’s cm.project.ing, as an
independent engineering and planning
office in the glass industry, has
questioned how efficient production
and environmental protection can be
combined and implemented today. The
focus of this consideration is on reducing
the climate-damaging CO2, while at the
same time ensuring the highest possible
production and cost efficiency.
The approach of purely electrical
melting with a high use of cullet alone
will not do justice to the problem, since
this approach cannot be implemented
in all regions or leads to restrictions in
furnace capacity or product portfolio.
The use of cullet requires it to be available
everywhere in the required quantity and
quality.
The most important approaches to
reducing CO2 are, above all, increasing
the use of renewable energies and the reuse of raw materials, as well as the holistic
consideration of the production building
and the production process in the area
of energy saving and the optimisation of
the production building to use the entire
roof area for the generation of electrical
energy.

Combination of building concept
and renewable energies
One way of avoiding the use of fossil fuels
is to use a high proportion of electricity for
melting in combination with alternative
fuels whose energy requirements could
be partially or completely covered by
renewable energies such as solar, wind or
biofuel. On the one hand, the city grid

� Roof concepts for natural sunlight.

and a supplier of renewable energies could
supply the plant, or it could generate its
own energy locally.
The large amount of space required
by photovoltaic systems to provide the
energy must already be integrated into
the building concept. The available roof
areas can be optimally used through
architectural concepts. Flow-optimised
production buildings are able to conduct
heat specifically from the inside of the
building, which reduces the need for
complex roof ventilation systems.
The use of natural ventilation also
has the advantage of not incurring
maintenance costs and increases the
general working climate through more
pleasant temperatures at the workplace.
The free roof area gained as a result can
now be used to generate energy through
photovoltaic systems.

Biogas and Biodiesel
Since energy production by means of
photovoltaics is often unfortunately
insufficient to cover the entire energy
demand, the use of biogas or biodiesel
is an efficient way to provide energy.
Particularly in rural regions, biogas or
biodiesel can be obtained from agricultural
sources and is available locally. It can be
used as fuel in a generator to generate
electricity, or directly as primary fuel for
the melting process. Compared to fossil
fuel, biodiesel and biogas have a much
lower CO2 balance. Tests with up to 30%
biogas as primary fuel have so far shown

no negative influence on glass quality or
process reliability.
Other advantages of this technology
are the independence from central
sources of supply and the support of
local agriculture, which is an advantage
for the population and the development
of the country, especially in developing
countries.

Hydrogen Fuel
The generation of hydrogen from
electrical energy is a known and tested
process. With the help of electrical
energy from renewable energies, pure
hydrogen can be produced, which can be
stored, transported and converted back
into electrical current. In combination
with the glass industry, this results in
an interesting approach as a possible
source of energy. In addition, test series
are underway to use the hydrogen as a
primary gas in the furnace.

CO2 SNG

One of the most innovative approaches to
primary CO2 reduction is the production
of synthetic natural gas from the CO2 of
combustion processes, such as Short CO2SNG. Through this process, methane can
be produced from CO2, hydrogen and
electrical energy, which in turn will serve
as primary fuel or drive generators. The
electrical energy required for synthesis
can in turn be obtained from renewable
Continued>>
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