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Introduction

3M™ Nextel™ Ceramic Fabrics 312
and 440 are high performance
materials used for a variety of

high temperature sealing and heat
shielding applications. They meet
the toughest thermal, mechanical
and electrical performance
requirements, performing beyond
the limits of common high-
temperature textiles such

as aramids, carbon, quartz and
glass. They are also oxidation
resistant, chemically inert,
lightweight, flexible, flame resistant,
and electrically insulating at high
temperatures. As such, they are

an excellent choice for service

in petrochemical industries (e.g.
process heaters, furnace reformers).
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Tube Seals

If tube seals do not adjust as

tubes expand, they rupture or
vibrate and let excess air into

the system. This air can produce
excess NOx emissions and reduces
the efficiency of heaters and
furnaces. Engineered to operate

at temperatures 900°F-2372°F
(482°C-1300°C), Nextel ceramic
fabrics 312 and 440 help tube seals
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Tube seals mounted while the furnace is in
the cold or contracted condition. When the
furnace comes to temperature, the tubes
will expand and put pressure on the seals.

maintain their shape in environments
like process heaters and furnace
reformers while helping to prevent
the formation of harmful emissions.
Because they are flame resistant,
they are also a safety measure
against potentially damaging

flames from a draft fan failure.

Tube seal fabricated from
3M™ Nextel™ Ceramic Fabrics.




Examples of the process in tube seal applications
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This is a process heater outfitted with Tube seals are designed to stop the ingress of cold air into
tube seals made using 3M™ Nextel™ a furnace heater box. Draft fan induced, negative pressure
Ceramic Textiles. They prevent the process heaters, such as steam methane reformers, ethylene
ingress of tramp air and save money by heaters and ammonia reformers, draw in air through the
decreasing fuel consumption, reducing openings around each tube penetration. This cold air is an
heat losses and controlling excess oxygen. added load. The money spent heating this may be recovered
in less than six months with the successful installation
of a tube seal made using Nextel ceramic textiles.
A draft fan AP of 0.35" of water
draws outside air through a
nominal 1ft? gap at a rate of
1.92 Ibs/sec., every day, every
N RS/~ month, every year. Tube s_eals
RS ANl made using Nextel ceramic
Yo Pk textiles help stop the ingress of air.
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Tube seals are designed to flex
to allow for the expansion of
the process tube relative to the
| l furnace roof. Tube seals made using
e = Nextel ceramic textiles remain
flexible for years of continuous
operation up to 2200°F.
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(4 (. The temperatures inside a process
heater can reach 2000°F and above.
In instances of draft fan failures, this
heat may cause extreme damage to a
ZINGH R/ TN furnace penthouse. Nextel fiber can
D X > withstand direct flame impingement
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Proven Performance

Tube seals made from 3M™ Nextel™
Ceramic Fabrics 312 and 440 have
been used in several industries

for decades, often operating for
years without replacement.

High performance.
Quick payback.

Tube seals made from Nextel ceramic
fabrics 312 and 440 can improve
furnace efficiency, reduce NOx
generation, and reduce the need

for maintenance- and replacement-
related shutdowns. They can also

be reusable after a tube change or
furnace turnaround. Tube seals made
from Nextel ceramic fabrics 312 and
440 can provide excellent economic
value due to their potentially long
service life.

More uses. More reliability.

With high flexibility and durability
at extreme temperatures, Nextel
ceramic fabrics 312 and 440 are
ideal for applications with heat-
induced expansion and vibration.
They have been used for decades
in several industries as key
ingredients of high-temperature
products such as:

e Penetration Seals

e Furnace Curtains and Linings
o Gaskets

e Chemical Processing

e Furnace Heater Boxes

e Expansion Joints

Technical Support

For more information on
Nextel products or design
support, call 1-800-367-8905
or visit 3M.com/ceramics.

Warranty, Limited Remedy, and Disclaimer: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use
and performance of a 3M product in a particular application User is solely responsible for evaluating the 3M product and determining whether it is fit
for a particular purpose and suitable for user’s method of application. User is solely responsible for evaluating third party intellectual property rights
and for ensuring that user’s use of 3M product does not violate any third party intellectual property rights. Unless a different warranty is specifically
stated in the applicable product literature or packaging insert, 3M warrants that each 3M product meets the applicable 3M product specification at
the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY
OF NON-INFRINGEMENT OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF
TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or

refund of the purchase price.

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damages arising from the 3M product, whether direct,
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Technical Information: Technical information, recommendations, and other statements contained in this document or provided by 3M personnel are
based on tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed. Such information
is intended for persons with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. No license
under any 3M or third party intellectual property rights is granted or implied with this information.

Export Control: The 3M product(s) listed here may be controlled commodities under applicable U.S. export control laws and regulations, including,
but not limited to, the U.S. International Traffic in Arms Regulations (ITAR) and the Export Administration Regulations (EAR). These laws and
regulations may, among other things, prohibit the export and/or reexport of controlled product(s) to any or all locations outside of the United States
without prior U.S. Government export authorization, the sharing of export controlled technical data and services with those anywhere who are not
U.S. citizens or U.S. permanent residents, dealings with U.S. Government, United Nations and other “Restricted Parties,” and proliferation activities
including those that further nuclear, chemical, or biological warfare, missile stockpiling/use, or the use of rockets or unmanned aerial vehicle systems.
3M and purchasers or prospective purchasers of the 3M product(s) shall comply with all applicable export control laws and regulations, which may
require obtaining and maintaining applicable export control authorization or licenses, and understand that the ability of a party to obtain or maintain
such authorization or license is not guaranteed. The exporter of record has the sole responsibility to determine whether the export or subsequent
reexport of the 3M product(s) requires export authorization. An explicit condition to 3M selling or making available the 3M product(s) is the customer’s
agreement to comply with all applicable trade compliance laws and regulations.
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