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Tubular elements
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The Netherlands

Functional description

These heating elements are often custom-made
according to specific customer requirements.
The heating elements are used for applications
such as ovens, stoves, and baking trays, as well
as for heating tools and machines. These heating
elements are highly flexible and can be bent to
suit the application.

Components of
heating elements

« A special alloy resistance wire placed in the
center of the tube (resistance wire can be CrNI or
DSD)

+  Magnesium oxide for electrical insulation

« A steel tube cover, the material of which depends
on the application.

Applications

When choosing the material for the tube cover, the
medium to be heated also plays an important role.

The surface load, W/em? is an important factor. If
the surface load is too high, the heating element will
overheat and burn out. For certain media where
heat transfer is particularly high, a significantly
higher surface load than in air can be accepted, just
as the media may impose specific requirements on
the tube cover material due to corrosion problems.

Similarly, the medium may require a particularly low
surface temperature due to, for example, fire
hazards or coating problems.

Any situation and application is possible with a
custom-made tube element. This allows it to meet
the required materials and surface load W/cm?22
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Technical specifications

Copper

Diameter (o) 6,25 - 10,2 mm

Max. temperature 150 W /cm?

Max. length 3860 - 7750 mm
Diameter of the pin 2531|352 | M4 | M4RVS

Alsi (304, 309, 316L, 321)

Diameter(o) 6,25 - 12,7 mm

Max. temperature 750 - 900 W /cm?

Max. length 3700 - 7750 mm

Diameter of the pin 25|35 a]|M4|M4RVS | M6 RVS

Inconel & Incoloy (600, 800, 825)

Diameter (o) 6,25 - 12,7 mm

Max. temperature 750 - 980 W /cm?

Max. length 3700 - 7750 mm

Diameter of the pin 252|352 M4 | M4ARVS | M6 RVS

SMO & Titanium

Diameter (o) 8,50 - 12,7 mm

Max. temperature 400 - 650 W [cm?

Max. length 6780 - 7000 mm

Diameter of the pin 25235 a]|M4|M4RVS | M6 RVS

Finishing process

As the final step in the production process, the tube elements are sealed to prevent the magnesium oxide from
absorbing moisture and thereby causing a transition point in the heating elements. Two types of sealant are
used, depending on the operating temperature and medium.

A silicone seal can be used up to a maximum of 180 °C. A polyurethane seal can be used up to a maximum of 120
°C. However, silicone can only be used in continuous operation where the tube element is not exposed to
moisture, as silicone is not diffusion-free, meaning that moisture transfer is possible. Polyurethane is diffusion-
free and adheres well to metal. The cold zones at the ends of the tube can vary from 35 mm to 1200 mm,
depending on the choice of connection and the type of tube.



Maximum surface loads in W/em? (per

heating purpose

Heating materials

Tube cap materials

AISI AlSI AlSI AlSI INC INC INC SMO Tita-
Liquid media Max. W/cm? Cu 304 309 316 321 600 800 825 254 nium
Water, stagnant 6-10 X X X
Water, moving 10-15 X X X X
Alkaline bath 4-6 X X X
Water-dissolved acids and salts 1-2 X X X
Phosphating bath 24
Ammonia and ammonium 2-3 X X X
chloride bath
Qil, thin 1-3 X X X
Oil, thick 1-1%
Wax and lacquers 05
Gaseous media
Air, stationary 1-3 X X X X
Air, moving 5] X X X X X
Steam 100°C 24 X X X X X
Steam 250°C 1-3 X X X X
Steam 500°C 1-3 X X
Flue gas 300°C 1-3 X X X X X X
Solid media
(e.g. steel plate)
Without regulation 1-% X X X X X X X
Embedded in metal 4-6 X X X X X X X
With regulation 8-10 X X X X X X X
Laid in track 3-6 X X X X X X X

This guideline table shows the recommended maximum surface load in W/em? for various heating
purposes in combination with the most suitable pipe cover materials.

Dimensions
°C Surface temperature of the heating element
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Diagrams/curves are used to show the maximum permissible
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surface load ( W/cmz) as a function of the operctting/crmbient

temperature. These curves are only a guideline, as heat transfer between the elements also plays a role. If the heating

elements are used in duct heating, their length also has an infl

Example 1(see image above)

We want to know the maximum permissible surface
load for the heating element, based on the following
information:

« The duct heater has an inlet temperature of 20 °C
the air velocity is 2 m/sec.

AISI 304 is used (Specified as resistant to 700-800 °C)
for safety reasons, a maximum permissible surface
temperature of 500 °C has been chosen

uence.

Example 2 (see image above)

What is the maximum permissible surface load if we
have an AlSI 316 heating element and the following
operating conditions apply?

« operating temperature of 350 °C

« the heating element is located in still air, 0 m/sec.

We select the curve 350 °C 0 m/sec and follow it until we
see AlSI 316. We see a maximum allowable surface load
of 4 W/cm? If another type of steel is selected, such as
Incoloy 800, the surface load increases to 6.4 W/cm?2.



H. Many other finish options are available. Please contact
Type of finishes our technical sales team for more information.
M4 threaded bolt on pipes with a diameter of @8.5 and
@10.2.

M6 threaded bolt only on pipes with a diameter of @12.7. Double fork, with a 90° angle.

Equipped with an insulated flexible or braided wire.

Flexible cable for high temperatures up to 400 °Cis in
Single fork of 6.3 mm. stock.
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Single fork with an angle of 45° or 90°. End piece with a welded cable and shrinkable flexible
cable.
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Fully molded end piece with polyurethane for
Double fork, straight. excellent sealing.
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Variations for cable bends
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There are many different ways to bend heating elements. Check the table and find the bend drawing that
meets your requirements — or send us your own drawing!

Certificates

The heating elements are manufactured as standard in accordance with the CE marking. Optionally, the
elements can also be manufactured with UL or CSA certifications.
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