




ThermoDyne Advanced Microporous Insulation Materials and 
Systems for High Temperature Applications
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Plant 3. 143,000 sqft with 10 acres

Plant 2. 30,000 sqft with 4 acres
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ThermoDyne Introduction

 178 000 SF total facilities 178,000 SF total facilities

 Materials are currently used and/or specified by many such as
Boeing (747 767 757 727) ITT Bechtel Grumman and GMBoeing (747,767,757,727), ITT, Bechtel, Grumman, and GM,
General Dynamics, BAE, L3, Navy, Air force, and many others.

 Currently sales and distribution in 8 overseas countries Currently sales and distribution in 8 overseas countries
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Microporous Theory & Benefits

 History History

 Physics
 Convection

 Conduction

 Radiation

 Space & Weight Savings Space & Weight Savings

 Improved Operational Efficiency

 Energy Conservation



Microporous Insulation Characteristics



ThermoDyne Microporous Systems

Physical Characteristics
 Essentially a fine silica based, powdery substancey p y

comprised of a blend of powders and fibers.
 Can be provided with or without additional composite

materials s ch as fabric or metal shells and can easilmaterials such as fabric or metal shells, and can easily
be custom fabricated by ThermoDyne to fit highly
specialized shapes, sizes and application requirements.



ThermoDyne Microporous Systems

Density and ThicknessDensity and Thickness
 The performance changes a bit with density.

Performance Comparison: Density vs ThicknessPerformance Comparison:  Density vs. Thickness 
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ThermoDyne Microporous Systems

Compression ResistanceCompression Resistance
 ThermoDyne microporous materials are highly resistant 

to compression forces.to compression forces.
R elative C om pression  R esistanace o f D ynaGuard  
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ThermoDyne Microporous Systems

Thermal Conductivity
 ThermoDyne microporous materials are extremelyy p y

thermally efficient, and possess thermal conductivity
values even lower than still air.

 This makes them among the most efficient ins lators This makes them among the most efficient insulators
currently available on the market today.

 ThermoDyne microporous insulation materialsy p
consistently outperform other conventional insulation
systems.



ThermoDyne Microporous Systems

Overall Average Thermal Conductivity Performance ofOverall Average Thermal Conductivity Performance of 
Eight Materials 
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ThermoDyne Microporous Systems

Yielded Cold Face Values
 ThermoDyne microporous insulation systems arey p y

capable of providing lower yielded cold faces within
given space or weight requirements than virtually any
other material currently availableother material currently available.

 At max temperatures (1800°F), a ¼” thickness of
ThermoDyne microporous insulation yields a cold face
nearly 200° lower than the nearest competitive material
(illustrated on the following graph).



ThermoDyne Microporous Systems

Cold Face Analysis of Eight 1/4" Materials 
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ThermoDyne Microporous Systems

Additional Characteristics
 Linear Shrinkage
 Hydrophobic vs. Hydrophilic Nature of the Material
 Vib ti R i t Vibration Resistance



Microporous Insulation Product Forms
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Microporous Insulation Product Forms
Flexible Product Forms: ThermoDyne flexible products are comprised
of a light-weight microporous core material encapsulated between
two layers of high temperature cloth and multi-stitched with high
temperature threadtemperature thread.

ThermoDyne supplies both Excelflex® for
aerospace/space applications, and DynaGuard™
Flexible materials for industrial/commercial
applicationsapplications.
Flexible forms are ideal for applications where the
insulation material must conform around curves,
contours, or irregular shapes.
 Flexible forms can be manufactured with a varietyFlexible forms can be manufactured with a variety
of cloth facings and thread, depending upon the need
of the application.
 Flexible forms are highly resistant to vibration, and
can easily be encapsulated by metal or other

 
can easily be encapsulated by metal or other
materials to achieve moisture, abrasion, or added
vibration resistance.



Microporous Insulation Product Forms
Ladle Liner Product Forms: ThermoDyne Ladle Liner products are

i d f li ht i ht h d h bi Micomprised of a light-weight, hydrophobic Microporous core
material encapsulated between two layers of high temperature cloth
and multi-stitched with high temperature thread.

Ladle Liner product forms can be easily fit around
curves, contours and irregular shapes.cu ves, co tou s a d egu a s apes.
Ladle Liner product forms are highly resistant to
vibration, and can easily be encapsulated by metal or
other materials to achieve additional moisture,
abrasion, or vibration resistance.,
Ladle Liner product forms are ideal for
environments where the microporous core material
may come in contact with substantial moisture (Note:
the hydrophobic component of the material burns outy p p
of the mixture at between 600 - 900°F).



Microporous Insulation Product Forms
Panel Product Forms: ThermoDyne panel products are comprised of aPanel Product Forms: ThermoDyne panel products are comprised of a
higher density microporous core material encapsulated between two
layers of high temperature cloth.

 Panel systems are ideal for applications
where the insulation materials do not need to be
butt-jointed or intricately fabricated or

f d i h fi ldmanufactured in the field.
 Panel systems can be manufactured with a
variety of cloth facings, as well as in non-
standard sizes and shapes, depending upon thes d d s es d s pes, depe d g upo e
need of the application.
 Panel systems are easy to handle, easy to
install, and considerably more cost effective
th t B d t i lthan most Board materials.



Microporous Insulation Product Forms
Board/Rigid Product Forms: ThermoDyne board products are comprisedBoard/Rigid Product Forms: ThermoDyne board products are comprised
of a higher density microporous core, and are easily fabricated by
conventional means.

ThermoDyne supplies both Excelblok™
materials for aerospace/space applications, and
DynaGuard® Board systems for
i d i l/ i l li iindustrial/commercial applications.
Both Excelblok™ and DynaGuard® Board
systems are ideal for applications where the
insulation materials are required to be butt-su o e s e equ ed o be bu
jointed or intricately fabricated/manufactured in
the field.



Microporous Insulation Product Forms
Cavity Fill Product Forms: ThermoDyne cavity fill products are
comprised of a light-weight microporous material.

DynaGuard Cavity Filler insulation systems
represent one of ThermoDyne’s microporous
products for primary use in industrial and commercial
applications The DynaGuard cavity fill system is aapplications. The DynaGuard cavity fill system is a
pourable, granule based material comprised of
microporous insulation for use where conventional
products cannot be used. It is ideal for fill the cavities
of complex shapes and structures Cavity Fillerof complex shapes and structures. Cavity Filler
provides excellent thermal protection with minimum
space and weight requirements.



Microporous Insulation Product Forms
Tape Product Forms: ThermoDyne flexible tape products are comprised
of a light-weight microporous core material encapsulated between
high temperature cloth. Patent 8262826

ThermoDyne Tape systems represent one of
thermdynes microporous products for primary use in
industrial and commercial applications. Dynaguard
Tape system is a flexible textile encasedTape system is a flexible textile encased
comparatively dense material with high compression
resistance and exceptional strength and its superior
thermal performance allows the maximum amount of
thermal protection to be provided within minimumthermal protection to be provided within minimum
space and weight requirements.



Microporous Insulation Product Forms



Microporous Insulation Product Forms
Fabricated Materials: because applications vary in theirFabricated Materials: because applications vary in their
requirements, ThermoDyne is easily able to customize it
products accordingly.p g y

ThermoDyne is able to encapsulate its
microporous materials in a variety of materials,
including metal, specialty cloths, and composite
systems.
ThermoDyne is also able to make “formed to
shape” pieces for specific applications, and canshape pieces for specific applications, and can
easily provide custom-fitted or fabricated parts
to drawings or descriptions provided by
customers.



Microporous Insulation Product Forms



Microporous Insulation Product Forms



Microporous Insulation Product Forms



Microporous Markets and Applications



Microporous Markets and Applications
 Aerospacep

 Excelflex® flexible and Excelblok™ rigid microporous
systems are currently used in a variety of military/defense and
commercial aerospace applications.

 They are ideally suited for the demanding quality structure of
most aerospace industry customers, and provide a solution to the
always critical issues of space and weight conservation, thermal
performance, vibration resistance and material durability.p , y

 Engine nacelles, fire barriers, data recorder insulation, avionics
protection, engine shrouds and thrust reversers are but a few of
the common applications where microporous materials are
commonly used.



Microporous Markets and Applications
 Industrial Industrial

 DynaGuard® microporous systems are currently used in a
variety of heavy industrial molten metal and commercialvariety of heavy industrial, molten metal and commercial
applications.

 They are ideally suited for the needs of the high performance,They are ideally suited for the needs of the high performance,
price-competitive markets in which they are intended.

 Ladle liners, oven and kiln backup systems, commercialp y
appliance insulators and fuel cells (and fuel cell reformers) are
but a few of the common industrial/commercial applications
where microporous materials are commonly usedwhere microporous materials are commonly used.



Microporous Markets and Applications

 Automotive Automotive

 DynaGuard® microporous systems are ideally suited for a
variety of commercial and high performance automotive
applications.

Th il bl i i t f t i d d t f They are available in a variety of customized product forms,
and can be easily installed and maintained in most application
scenarios.

 Exhaust manifolds, engine headers, cockpit and floorboard
insulators and turbo-charger insulation systems are but a few of
h li i h i i l lthe applications where microporous materials are most commonly

used.



Microporous Markets and Applications
 Fuel Cells

 DynaGuard® microporous systems are currently used in a
variety of commercial and automotive fuel cells and fuel celly
reformers.

 They are easily adaptable to the continuing changes and needs
associated with the R&D efforts currently underway to produce
the next generation of energy-efficient fuel cell systems.

 SOFC Fuel Cell stack insulators, PEM automotive and
commercial fuel cell reformer units are but a few of the fuel cell
applications where microporous materials are currently beingpp p y g
used.



Thermo Dyne Markets and Applications

 Additional Specialty Markets

 Nuclear Power (NRC guide 1.36 )Nuc ea owe (N C gu de .36 )

 Nuclear/Hazardous Waste Disposal

 Railway

 Agriculture, Mining and Construction Equipmentg , g q p

 Security (Explosives detectors, Chem/bio “sniffers”)

Fli h D R Flight Data Recorders



Conclusions

 ThermoDyne insulation materials and insulation systems solve the
intensive demands of thermal performance, temperature, space, weight,
fabrication intricacy, and environment requirements.

 ThermoDyne continually and successfully seeks to provide custom and
engineered solutions for high performance applications across a wide
variety of industries and markets.

 ThermoDyne manufactures both standard and customized microporous ThermoDyne manufactures both standard and customized microporous
product forms to meet the specific needs of individual customer
applications and requirements.

 ThermoDyne is capable of providing exemplary experienced technicale o y e s capab e o p ov d g e e p a y e pe e ced tec ca
and applications support for virtually any high temperature scenario, as
well as specific studies on heat flow, material performance and
estimated return on investment for the material or system proposed.






