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LOWER ENERGY USE IN METALS PRODUCTION CAN
HELP THE ENVIRONMENT AND IMPROVE PRODUCTIVITY
Reducing energy consumption is one of the biggest challenges for industries of all kinds. For environmental
reasons, highlighted by international agreements such as Kyoto and the Paris Accord that set limits on
emissions and global warming, and because the cost of energy is rising due to worldwide demand.
For the metals industry especially, saving energy is vital. Due to their energy intensive primary processes
in particular, the steel and aluminium industries consume vast amounts of energy.
This eBook, written with the help of Unifrax Application Engineers, looks at how operators can reduce
energy consumption with insulation products that limit heat loss from smelters and furnaces and
during molten metal transfer.
It also shows how Maintenance Engineers, Plant Supervisors and Production Controllers can use
advanced software to find out where heat is lost in the production process, and which types of insulation
can be used to prevent it.

In the following sections,
you can read about:
• Why energy efficiency is essential for
a greener metals industry

• How insulation can help reduce energy
consumption and make production
processes greener

• Thermal management: Analysing your
heat loss and energy use for
a greener business

• How the correct insulation choices

can improve quality and productivity

• Unifrax products to help you save energy
and improve production efficiency

ALUMINIUM Production Key Figures:

Steel Production Key Figures:

*
** Energy Use in the Steel Industry. Worldsteel, 2018
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WHY ENERGY EFFICIENCY IS ESSENTIAL
FOR A GREENER METALS INDUSTRY
All forms of energy, apart from wind, hydroelectric
or tidal power, produce Carbon Dioxide (CO2) and
other gases that cause global warming.
Millions of tonnes of these gases are released
every year from the energy used by industrial
processes like steel and aluminium production.

ELECTRICITY USED

15kW

The electricity used to power carbon bake furnaces, electric arc furnaces and
reduction cells, for example, comes from burning coal, gas and oil at the power
station.In the same way, the hot air fed into a blastfurnace is produced by
burning oil or gas on site.
All these methods produce CO2 and other types
of harmful greenhouse gases (GHGs).

COMPARING CARBON PROFILES

998 kg

Average coal plant
emissions

Average natural gas plant
emissions

Radiator running

Producing 1kg of aluminium requires 15kWh of electricity – the same amount
used by a 1kW electric fire in 15 hours.

Nuclear plant
emissions

Sources of CO2 from power generation.

0 kg
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Reducing the amount of energy consumed in the
primary process will reduce the amount of GHGs
released into the environment.
This is important for metals producers because
the regulations on emissions around the world
are getting more and more stringent. Customers
who buy steel and aluminium are also under
pressure to choose ‘greener’ products:

Market pressures for greener steel

You may also find your own business has
committed itself to reduce emissions as part
of its Corporate Social Responsibility (CSR)
programme or its Environmental Policy.

* Mexus Education: The Making of Aluminium
https://www.youtube.com/watch?v=JBso28su0G4&t=827s
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HOW INSULATION CAN HELP REDUCE ENERGY CONSUMPTION
AND MAKE PRODUCTION PROCESSES GREENER
Primary Processes

Using insulation in the primary process is the simplest way to bring down
energy consumption in metals production

Every kW of heat prevented from escaping through the refractory walls
and casings of furnaces and reduction cells helps reduce total energy use

There is a wide choice of insulation products available, many of them
developed specially for use in the high temperatures and challenging
environment of ferrous and non-ferrous metals production

Unifrax is one of the leading providers, manufacturing a wide range
of fibre insulation products, including mats, fibre blankets, ropes and
braid, boards, pumpables and vacuum formed shapes

All are used extensively to improve energy efficiency and product
quality in all the following applications...
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HOW UNIFRAX INSULATION PRODUCTS SAVE ENERGY
IN FERROUS METALS PRIMARY PROCESSES
BLAST FURNACES
Refractory
brickwork lining

Tuyere
and
gaskets

UNIFRAX INSULATION

AND MAINS

ELECTRIC ARC FURNACES
Lining and rigid shapes
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HOW UNIFRAX INSULATION PRODUCTS SAVE ENERGY
IN NON-FERROUS METALS PRIMARY PROCESSES
REDUCTION CELLS
Expansion Joints

Collector Bar Seals

Flue Port Covers

Anode Block

Closed Design Furnaces

Bottom and Side Casings
Reduction Cell Hood
Tap Out Ladles

Ladle Nozzle Entry

UNIFRAX INSULATION
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SECONDARY PROCESSES
How Unifrax Insulation Products
Save Energy in Ferrous Metals
Secondary Processes
LADLE PREHEAT STANDS

UNIFRAX INSULATION

How Unifrax Insulation Products
Save Energy in Non-Ferrous Metals
Secondary Processes
MOLTEN METAL TRANSFER

temperature more quickly

In addition to cutting heat loss during smelting
and blasting as described above, Unifrax insulation
helps save energy by making start-up and reheat
times much shorter.
When furnaces and smelters were operating
24 hours per day, this was not such an important
consideration. Now the global economy is making
continuous operations unsustainable for many
producers, however, every minute saved in start-up
andreheatingmeanssavingsinenergyandenergycosts.
The use of fibre insulation instead of firebrick can
also improve thermal performance, as both the
heat loss and heat storage properties of fibre are
a fraction of those seen in brick products.
Finally, fibre insulation can save many times the
energy during its operational life than is used
in its manufacture, which means it is effectively
a ‘carbon negative’ product.

HEAT STORAGE W/m2
100000
90000
80000
70000
60000
50000

HEAT LOSS W/m2
7000
6000
5000
4000

4000

3000

3000

2000

2000
1000

Parameters

Wall Lining 225mm thick
Hot Face 1000°C, Ambient 25°C, still air, emissivity 0.9

1000

Parameters

Wall Lining 225mm thick
Hot Face 1000°C, Ambient 25°C, still air, emissivity 0.9
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UNIFRAX HIGH TEMPERATURE
INSULATION PRODUCTS
Unifrax provides an extensive range
of advanced products for industries
where high temperatures place extreme
demands on insulating materials.
These are ideal for all the above
applications in ferrous and
non-ferrous production.
The high temperature range is made with
Polycrystalline Wool (PCW) fibre. This alternative
to Refractory Ceramic Fibre (RCF) provides
outstanding thermal performance at temperatures
of 1500°C and above plus 20% lower thermal
conductivity compared with RCF.
The PCW fibre manufactured by Unifrax
for high temperature products is Saffil®,
an exceptionally pure product made using
a unique extrusion process that strictly
controls the diameter of the spun fibres.
This gives Saffil® a superior thermal
performance that pushes the
temperatures in which it can be used
as high as 1600°C. It is also highly
resistant to chemical attack.
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THERMAL MANAGEMENT: ANALYSING YOUR HEAT LOSS
AND ENERGY USE FOR A GREENER BUSINESS
Using Heat Flow 3.0
Heat Flow Analysis Programme
Before heat loss and energy usage can be managed, it has to be measured.
Engineers can do this using computerised modelling that gauges the thermal
performance of production equipment, or entire production systems.
One of the most advanced is Unifrax Heat Flow 3.0. This proprietary software
tool provides steady thermal performance models for metals processing
equipment on a standard PC. Using a simple control panel, operators can
select walls, floor surfaces, ceilings and curved vessels or pipes, then compare
their thermal performance using different Unifrax insulation products.
External ambient temperatures, hot face temperatures and wind speed can
be adjusted to simulate actual conditions as closely possible. The programme
then automatically calculates casing temperatures, heat loss rates in W/m2
and heat storage in KJ/m2.
Heat Flow has been developed in line with international ASTM C-680
standards for calculating heat gain or loss and now includes the latest updates
to products such as Insulfrax® LTX™ Blanket and Isofrax® 1400 Blanket.

Furnace Audit Service
Unifrax also offers an on-site furnace energy audit service. Using
measurements taken while the furnace is operating, Unifrax engineers
can produce a detailed assessment of thermal performance and energy
efficiency levels. They can then recommend an energy saving solution
based on these figures using a Unifrax low thermal mass lining.
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HOW THE CORRECT INSULATION CHOICES CAN
IMPROVE QUALITY AND PRODUCTIVITY
As we’ve seen, insulation is highly effective
at reducing energy consumption and making
metals production processes greener.

IN FERROUS METALS PRODUCTION

However, insulation also plays a vital role
in product quality.
Temperature is critical to the quality of the
finished product, especially in the secondary
process, when molten metal is cast and cooled
to form ingots, blooms, billets, slabs and sheets.
Even a small loss of temperature at this stage
can mean product quality is reduced, leading
to quality control issues or the rejection of an
entire production run.

Unifrax Durablanket® S Blanket or new Isofrax® 1400 Blanket

Some of the most critical areas in which insulation
controls temperatures and limits heat loss are
shown in the diagrams on the right.
Where insulation is used as a back-up to
a refractory wall or in expansion joints, Unifrax
products can protect refractory materials from
thermal shock and increase their service life.
As refurbishing or replacing refractory surfaces
is expensive and time-consuming, effective
insulation in these areas can mean lower
maintenance costs and reduced downtime.
UNIFRAX INSULATION
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IN NON-FERROUS METALS PRODUCTION

During Direct Chilled
(DC) Casting
In Continuous Casting

of the casting mould
regulates heat loss

metal for
rolling and
extruding.

Where insulation is used as a back-up to a refractory wall or in expansion
joints, Unifrax products can protect refractory materials from thermal shock
and increase their service life. As refurbishing or replacing refractory surfaces
is expensive and time-consuming, effective insulation in these areas can
mean lower maintenance costs and reduced downtime.
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NEW UNIFRAX PRODUCTS FOR A GREENER,
MORE EFFICIENT METALS INDUSTRY
For over 75 years, Unifrax has been
innovating and evolving insulation products.
As new technologies and processes emerge,
our product development teams meet
the challenges of our customers with new
product formulations and improvements
to existing product forms.
Two of the latest new products for the metals
processing industry are our new Insulfrax® LTX™
and Isofrax® 1400 Blanket. Both feature enhanced
performance and handling, along with a versatility
that makes them suitable for a wide range of
applications in ferrous, non-ferrous and other
high-temperature environments.

NEW INSULFRAX® LTX™ BLANKET
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NEW ISOFRAX® 1400

HIGH TEMPERATURE SAFFIL

Based on proven Isofrax® chemistry since 1998

at temperatures up to 1300°C
Chemical resistant and unaffected by water or steam

Lowest possible levels of non-fibre material (shot)

Based on proven chemistry since the early 1970s
energy during use than it takes to produce

ABOUT UNIFRAX
Unifrax is a global leader in the design and manufacture of insulation products
for several industries. We are the only vertically integrated speciality materials
manufacturer that can provide customers with a range of fibre chemistries and
product offerings with various thicknesses and weight, to operate at various use
temperatures effectively and efficiently, while delivering outstanding technical,
application engineering and customer service support. Our principal markets are:

•
•
•
•
•
•
•

Ferrous and non-ferrous metals production
Aerospace
Automotive
Ceramics and glass
Commercial and industrial fire protection
Petrochemicals
Power generation

In all these sectors, our extensive range of fibre chemistries for all applications
and temperatures helps our global customers save energy, reduce pollution
and improve fire safety.

Worldwide Manufacturing Base

Unifrax manufactures at over 30 sites in 12 countries across all the world’s
major industrial regions. As a result, we can meet the varying demands of
industries around the globe with solutions that are proven and fit for purpose
in every market.
In addition to Unifrax felt, board, paper and blanket products, our vacuum
forming facilities and Unifrax Engineered Thermal Components (UETC)
allow us to design and produce bespoke products or prototypes to any
shape, thickness, hardness and heat tolerance. So there isn’t an insulation
specification that can’t be met by a Unifrax product.

Product Support and Technical Consultancy
We support all our products with an extensive range of technical resources.
These include design and specification advice, drawing services, product data
sheets, installation manuals and estimating tools.
Our Application Engineers are always happy to discuss your needs over the
phone or on-site and to recommend a thermal management solution based
on the needs of your business and its processes.

Unifrax North America
600 Riverwalk Parkway, Suite 120
Tonawanda, NY 14150, USA
Phone: +1.716.768.6500
www.unifrax.com
All trademarks and registered trademarks used herein are the sole property of Unifrax I LLC.
The information, recommendations and opinions set forth herein are offered solely for your consideration,
inquiry and verification and are not in part or total, to be construed as constituting a warranty
or representation for which we assume legal responsibility. Nothing contained herein is to be
interpreted as authorization to practice a patented invention without a license.

