ARMAGEL.
INSULATIO
JUST GOT
BETTER.

www.armacell.com/armagel
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Respc
customer dema

At Armacell, we know what matters to
customers. Launching our next
generation aerogel blanket builds on the
corrosion under insulation (CUI)
mitigating properties of our existing
product portfolio and extends our a

temperature capability. ! 4
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Armacell extends
temperature capabillities.

With the introduction of our new ArmaGel range,
we’ve extended our temperature capabilities from
-50 °C to +125 °C to -200 °C to +650 °C.
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Say heIIo tO tff?*e future!{-s-- .
Today.

introducing ArmaGel HT. One of thebest = /"
performing insulation materials for b | | Al
high-temperature applications.
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For an extreme world. &
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Keep your cool. Even in conditonsupto =
* 650 °C (1200 °F). V4
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[/ ArmaGel HT complies with
ASTM C1728 Type lll, Grade 1A

Standard specification with defined
performance for each test method.

Classifies aerogel thermal insulation
Into 3 types, based on maximum use
temperature:

* Type | — 125 °C (257 °F)
» Type Il — 200 °C (390 °F)
* Type Il — 649 °C (1200 °F)
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// ArmaGel has passed all required ASTM Type lll, Grade 1A certifications

THERMAL CONDUCTIVITY NON-COMBUSTIBILITY & FIRE PERFORMANCE

= ASTM C177 — Thermal conductivity = ASTM E84 — Surface burning characteristics

MECHANICAL PROPERTIES WATER RESISTANCE / PERMEABILITY

= ASTM C165 — Compressive strength = ASTM C1763 — Water absorption
= ASTM C303 - Density = ASTM C1104/C1104M — Moisture resistance

= ASTM C1101/C1101M — Flexibility or rigidity of mineral
fibre blanket or board insulation

DIMENSIONAL STABILITY OTHERS
= ASTM C356 — Linear shrinkage under soaking heat = ASTM C795 — Corrosion test for austenitic stainless steel
= ASTM C411 — Hot surface performance / Estimation of = ASTM C1617 — Corrosion test for metal

maximum use temperature / Sag resistance = ASTM C1338 — Fungi resistance of insulation materials

= ASTM C411/C447 — Hot surface performance / Estimation and facings
of maximum use temperature
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[l ASTM C177 — GHP TEST RESULTS
Korea Institute for Energy Research — June / July 2018 (W / m-K)
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L ower labour cost.

Thicker blankets enable you to install
your total insulation system faster at
a lower cost. 5, 10, 15 and 20mm
available today. More.
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/[ Superior Thermal Performance

Offering up to 5x superior
thermal performance than

competing insulation products.

Systems up to 80% thinner
and lighter.
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Expanded Py
Perlite 150mm (@88t

ArmaGel
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-/ Mineral Wool

Cellular Glass
120mm

Calcium Sillicate
120mm

*Heat loss [W/m2] indication based on practical equation 0.6* (line temp. [°C]) => 0.6*300=180 W/m2
=>renders: 34mm of aerogel. Assumed 30mm of aerogel. Insulation thickness calculated to ensure the
same linear thermal performance (heat loss in W/m) or ca. 145 W/m = 150 Btu/(ft*h). Insulation thermal
conductivity as per the relevant ASTM specifications, incl. ArmaGel.
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// Thermal Conductivity Performance
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/I Customer Benefits

Expanded o
Perlite 150mm @i SuEias

ArmaGel

« Upto6mm /0.4% of cladding circumference
saved per 1mm reduction of insulation
thickness.

» Reduced pipe spacing, allowing for a smaller
plant footprint.

* Reduced weight leads to less supporting metal
work for piping.

« Decrease in noise emissions.
Cellular Glass

120mm

Calcium Sillicate
120mm
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ArmaGel Acoustic Systems proven to be best in class when compared to other aerogel and
traditional insulation materials.

Independently assessed to strict ISO 15665 testing requirements. More.

Up to 40% thinner and lighter than comparable aerogel based acoustic systems. Saving
materials, installation and cladding costs.

No need for separate thermal and acoustic systems. We offer a system with powerful combined
thermal and acoustic performance.
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Thinner and lighter than
conventional insulation systems.
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// Weight Performance
ArmaGel weight in comparison to conventional materials

50,0 -
45,0 -

40,0 -
. Insulation weight (kg) per linear metre

. Cladding weight (kg) per linear metre

ArmaGel Expanded Mineral Wool Calcium  Cellular Glass
Perlite Silicate
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/I The Best of Both Worlds

Hydrophobicity and breathability
enhance protection against
corrosion under insulation.
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/I Installation Benefits

®  Shop or field fabrication.
® Increased thicknesses reduces installation time.

® Low-weight and portable.
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- Innovation.

)
~ Today, conventional manufacturing
production for aerogel blankets takes
72 hours. ArmaGel HT takes 2 hours.
At Armacell, we're making a difference
around the world. Vore.
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PANAMA RP.
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# We’re making a difference. 2?

High energy saving performance.
Environmentally safe. Chloride-free.
Landfill disposable. ArmaGel HT.
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APPENDIX



. Back
/| Acoustic Performance Back

ArmaGel Acoustic Systems: independently assessed to strict ISO 15665 testing requirements.
« Meet and exceed the ISO 15665 classification requirements.

« Ensure optimal thickness and weight specifications.
* Produce the required acoustic emissions mitigation for high and low temperature operations.

OUR SYSTEMS MEET AND EXCEED STRINGENT INTERNATIONAL ACOUSTIC TESTING
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Back

// ArmaGel Range

5mm Blanket 10mm Blanket | 15mm Blanket 20mm Blanket

BN AEAE AR

J Available in Q1 2018 JAvaiIabIe in 2019
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