Electrical heating solutions
for rodding shops

KANTHAL



Clean up your shop

Replacing gas burners with electrical heaters in your rod-
ding shop can save you significant costs and generate sub-
stantial environmental and safety benefits.

You not only achieve lower energy consumption, you also
gain a much cleaner, safer and quieter environment, making
it a more secure place for your operators.

Paint it green

Although the rodding shop is only one of many steps in
a primary aluminum processing plant, it is a critical one.
With electrical heating from Kanthal, you have much more
efficient pre-heating, re-heating and drying solutions for

your anode blocks, stubs and ladles.

Equally important, you reduce your greenhouse gas emis-
sions to near zero—another step in your securing your
reputation as an environmentally responsible corporate
citizen.

So why not turn your rodding shop into a green one? Fol-

lowing are some of the advantages of electric heating over
g g g

gas in more detail.




Electrical heating compared to gas
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Some key advantages over gas burners

* Energy efficiency

Open gas heaters are much less accurate than
electricity. Energy efficiency is only 20% with
gas, compared to 70% with electricity, which
allows radiation to be accurately transferred
to the target area within a specific amount of

time.

* CO, emissions reduction
Less energy consumed results in less CO, emis-
sions—a vital step in transforming your opera-

tions into a greener process.

* Workers’ health
Gas, compared to electrical heating, generates a
lot of noise and fumes and potentially unhealthy

work environment.

* Safety

Greater accuracy ensures the object is exposed
to radiation in a consistent way, ensuring the
object is quickly and thoroughly heated, avoid-
ing the risk of leaving behind residual moisture
— a potentially explosive situation.

* Reliable performance

Unlike gas burners, electrical heating solutions
offer a very even and controlled heating distri-
bution that is consistent from batch to batch,
ensuring reliably predictable results.

* Low maintenance
A burners require frequent adjustments and
maintenance. Electric heaters are significantly

more robust.




High efficiency heating in the rodding shop

Kanthal electrical heating solutions provide significant
improvements over gas burners at critical stages in the
rodding shop, In each process step, with the exception of
the anode stub drying station. Kanthal heating solution
includes a heating element located in a reflector arrange-

Anode stub drying station

For safety reasons

Anode stubs must be heated up to atleast 100°C (180°F) to
remove any traces of water or vapor — a potentially danger-
ous issue that also deteriorates the quality of the welded

joint.

Improved safety

Kanthal high-density power radiating system ensures that
any object prior to contact with liquid iron is brought up
to 100°C (180°F), eliminating any risk of explosion.

ment that allows the radiation to be more accurately
directed towards the target area. This page presents some
examples of specific benefits Kanthal provides for each of
these stations:

Higher quality of welded joint

A perfectly dry stub contributes to a homogeneous welded
joint free of porosity, ensuring minimized voltage drop
over the thimble.

3 -4 times more efficient
Open burners with atmospheric air mixture consume
approximately three to four times more gross energy com-

pared to electricity.




Anode pre-heating station

Prior to pouring molten iron into the anode slot, it is criti-
cal that the temperature in the slot is raised to about 100°C
(180°F) as quickly (in less than 1 minute) and evenly as
possible, improving the conditions for welding the stubs
to the anode and securing the safety of the operation. The
more even and thorough drying achieved by our electrical
heating system contributes to minimizing the voltage drop

over the timble.

Improved safety

Due to the porous nature of the material, anodes tend
to accumulate some humidity during storing, which can
result in an explosion, at worst, or a connection failure
upon becoming energized. Kanthal highly focused reflec-

tor-based electric heating solution ensures more thorough

drying.

Accurate heat transfer

Kanthal reflector technology is uniquely designed to pro-
vide focused radiation in to the stub holes only, and not on
the anode block itself. That means that significant energy
savings can be achieved. Electric heat transfer rate is 70%
compared to only 20% for gas.




Ladle drying, ladle pre-heating and ladle holding station

With optimized curing during the dry out/baking process
Kanthal solution ensure that the refractory lining lifetime
is signifcantly extended. To both extend the life of a ladle
and reduce the risk of thermal shock, ladles must be pre-
heated to 1200°C (2190°F) before being filled with molten

cast iron.

Kanthal solutions are more energy efficient, and provide
dual functionality for both pre-heating and holding of
liquid metal (valuable for when the anode rod mating

operation is delayed for any reason).

Multi functionality efficiency

Replacing open-flame burner with more uniform Kan-
thal heating solutions, provides much greater efficiency
and operating flexibility for ladle drying, pre-heating and
holding.




Cathode pre-heating station

By heating the pre-assembled steel bars and cathode block,
Kanthal solution eliminates the need to move, lift and/or
position hot steel bars, a potentially dangerous process.
The Kanthal solution also ensures consistent bar position-
ing and cathode heating.

Simplified handling
Kanthal cathode pre-heting station deliver heat energy
directly to the steel bars in the graphite block and provides

indirect heating of the graphite slot. Huge energy savings

are achieved by eliminating the need for heating up the
entire mass of the graphite block. Lifting and moving of
hot and heavy bars by cranes and lifting devices is elimi-
nated, greatly reducing the risk of accidents. This enables
more efficient cathode handling and greater precision in
positioning of the bars.




Case study:
Alcan Iceland Ltd. cuts costs by USD 100.000 annually

Since 2004, Alcan Iceland Led. has decreased the propane con-
sumption overall by 39% by switching to electrical heating.
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100,000 annually.
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Kanthal: an established solutions provider

Kanthal has 70-plus years experience in providing world-
leading heating solutions to customers worldwide. Our
advanced technical center is the largest R&D program in
the heating solutions area today, one reason why Kanthal is
the industry leader. Although we have only been providing
solutions to the aluminum for a few years, our customers
within the primary aluminum processing industry have
already experienced the significant improvements in their

processes (see case study).

Your one-stop shopping partner

Working closely with our customers, Kanthal provides
complete, one-stop shopping solutions, from system
design to delivery and installation supervision. Our
instalation services include all mounting hardware and
fixtures needed for a complete installation and after-sales

support for the lifetime of your product.







Kanthal sales and service all over the world

EUROPE

Bulgaria

Kanthal Representative Office
SOFIA

Phone +359 2 870 4297
Fax +359 2971 4813

Denmark
Kanthal AB
BR&ZNDBY
Phone +45 4346 5270
Fax +45 4346 5271

England

Kanthal UK
STOKE-ON-TRENT
Phone +44 1782 224 800
Fax +44 1782 224 820

Finland

Sandvik Mining and Construction Oy - Kanthal
VANTAA

Phone +358 20 544 121

Fax +358 20 544 5199

France

Sandvik SAS - Division Kanthal
COLOMBES

Phone +33 1 4786 5660
Fax +33 1 4781 5661

Germany

Kanthal ZN der

Sandvik Materials Technology Deutschland GmbH
MORFELDEN-WALLDORF

Phone +49 6105 40010

Fax +49 6105 400188

Italy

Sandvik Italia S.p.A Divisione Kanthal
MILANO

Phone +39 02 307 051

Fax +39 02 300 98605

Norway

Kanthal AB
LILLESTR@M

Phone +47 6484 3560
Fax +47 6484 3565

Poland

Sandvik Polska Sp. z.0.0. - Kanthal
WARSAW

Phone +48 22 647 3880

Fax  +4822 843 0588

Russia

OAO Sandvik - MKTC
MOSCOW

Phone +7 495 689 8385
Fax +7 495 745 8720

Scotland

Kanthal UK

PERTH

Phone +44 1738 493 300
Fax +44 1738 493 301

Spain

Sandvik Espa—ola SA.
Kanthal Division
MARTORELLES

Phone +34 93 571 7540
Fax +34 93 571 7586

Sweden

Kanthal AB
HALLSTAHAMMAR
Phone +46 220 21000
Fax +46 220 16350

Turkey

Sandvik Endustriyel Mamdiller San. ve Tic. A.S

KARTAL-ISTANBUL
Phone +90 216 453 0780
Fax +90 216 453 0707

NORTH & SOUTH AMERICA

United States

Kanthal Corporation
BETHEL CT

Phone +1 203 744 1440
Fax +1 203 743 2547

Kanthal Globar Inc.
AMHERST, NY

Phone +1 716 691 4010
Fax +1716 691 7850

Kanthal Palm Coast

PALM COAST, FL

Phone +1 386 445 2000
Fax +1 386 446 2244

MRL Industries Inc.
SONORA, CA

Phone +1 209 533 1990
Fax +1 209 533 4079

Brazil

Sandvik do Brasil S.A. - Kanthal

VINHEDO
Phone +55 19 3876 5340
Fax +5519 3826 7416

ASIA
China

Sandvik Process Systems (Shanghai) Ltd.

Business Area Kanthal

c/o Sandvik Int. Trading Co,, Ltd.
SHANGHAI

Phone +86 21 2416 0620

Fax +86 21 2416 0630

Hong Kong

Sandvik Hongkong Ltd.
Business Area Kanthal
KOWLOON

Phone +852 2735 0933
Fax +852 2735 7238

India

Sandvik Asia Ltd. - Kanthal
TAMIL NADU

Phone +91 4344 275 559
Fax +91 4344 277 244

Japan

Sandvik KK - Kanthal Division
TOKYO

Phone +81 3 6420 1070
Fax +81 3 6420 1071

Singapore

Kanthal Electroheat (SEA) Pte. Ltd.
SINGAPORE

Phone +65 6477 3742

Fax  +65 6477 3744

South Korea

Kanthal in Korea
SEOUL

Phone +82 2369 0835
Fax +822 7610435

OCEANIA

Australia

Kanthal Australia PTY Ltd.
DANDENONG

Phone +61 392387216
Fax +613 9238 7205

New Zealand

Sandvik New Zealand Ltd.
AUCKLAND

Phone +64 9 2735 888
Fax +64 9 2735 897

AFRICA

South Africa

Kanthal Southern Africa (Pty) Ltd.
ISANDO

Phone +27 113922166

Fax 427113924751

As global leading manufacturer and industry innovator we continuously strive to improve our products to meet not only the evolving operational needs of our customer’s
furnaces, but also their environmental concerns in today’s energy conscious world.

Disclaimer: The information contained in this document is for illustrative purposes only. The data and examples are only general recommendations, and not a warranty or a
guarantee that such data will function in individual/specific cases. The purchaser of a Kanthal product has the responsibility to control the applicability of Kanthal’s products

in a specific application before using them.

® KANTHAL and GLOBAR are registered trademarks of Kanthal Group companies in Sweden and other countries.

Kanthal - a member of the Sandvik Group

The Sandvik Group is a global high technology enterprise with 47,000 employees and annual sales of approximately SEK 86 billion. Sandvik spends about 4 percent of is
turnover on research and development. As a member of the Sandvik Group, Kanthal has full access to world-class competence within materials and process technology,
as well as Sandvik’s R&D-center in Sweden, which is one of the most distinguished in the world. Through Sandvik’s global sales organization Kanthal is represented in 130

countries.

Kanthal AB, Box 502, 734 27 Hallstahammar, Sweden

KANTHAL

Kanthal — a Sandvik brand
Phone +46 220 21000 Fax +46 220 21166 www.kanthal.com
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