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Why aerogel insulation
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History of aerogels

Monsanto

First Invention First Industrial production
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Presenter
Presentation Notes
Silica aerogels were first invented in the early 1930s by Steven Kistler who accomplished the difficult task of replacing a silica gels pore fluid with a gas by means of a
supercritical alcohol drying process. Having been recognized early for their low density and outstanding physical properties, silica aerogels were commercialized shortly thereafter in powder form by Monsanto Chemicals. In the late 1960s, Teichner achieved a major technological breakthrough by the replacement of Kistler’s sodium silicate precursors by alkoxysilanes. This eliminated the formation of inorganic salt by-products from the gels and the need for a water-to-alcohol exchange step.


Aerogel products and markets
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Aerogel markets
CHF 265M in 2017, CAGR ~20%

= Deap sea, oil&gas
QT 160M (2017), 16% CAGR
Granulate - Building insulation

20M (2017), 25% CAGR

Transportation
== 2.5M (2017), 45% CAGR

® 3 % market share
GAGR 24-27 %

Source: MarketsandMarkets
. . . GLOBAL TRENDS & FORECASTS TO
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Synthesis of aerogel materials
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Challenges for manufacturing

- Raw materials cost
- Process complexity, solvent exchange
- Drying protocol
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Our disruptive process
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New minimal solvent APD
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Presenter
Presentation Notes
In order to simplify the process we started  searching for an idea where all the components needed for a sol would be already in the sol. By doing so, pH is used as a
trigger to separate gelation and aging (base catalyzed) from the hydrophobization step (acid catalyzed). After aging, the hydrophobization agent is activated by the addition of the acid catalyst to initiate the silylation. Because the hydrophobization agent is included in the sol prior to gelation, it is homogeneously dispersed through the mesopores of the gel, and the hydrophobization speed is limited by the inward diffusion of the small acid catalyst rather than the bulky hydrophobization agent molecule, resulting in much reduced catalyst infusion
and hydrophobization times. The solvent recycling without purification reduces the global warming potential - life cycle assessment


Process upscale in Empa
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Granulate platform technology
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Silica aerogel Aerogel insulation

Silica source
granulate board

i) Finished product

Polystyrene beads Foamed polystyrene EPS insulation board
beads
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Fixit aerogel plaster fﬂ
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 Fixit 222 Aerogel is a high-
performance mineral insulating
plaster containing aerogel
granulate

« Developed in collaboration with
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Empa aerobrick
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A new type of brick filled with aerogel could make thin and highly
insulating walls possible in the future — without any additional insulation
layer!

L1 5

165 mm 263 mm 1240 mm

https://doi.org/10.1016/j.egypro.2017.09.607
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Application for aerogel insulation
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When there is “no” space:
- historic/listed buildings
- window reveals

- pipe/duct insulation

- roller shutter housing

- terraces

- dormer windows

. Image: ANKAWU - Eigenes Werk, CC BY-SA 3.0,
Imag e: Alumat-F rey, Kaufbeuren https://commons.wikimedia.org/w/index.php?curid=

19274854
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Application of aerogel insulation

Building a sustainable future

When space is expensive: E oo
- inner cities
‘515000-
- exclusive areas =

Zirich, 2012 Genf, 2014

Image: Rita Palanikumar fiir Sweet Home (ZH Goldkdste)




Economy of aerogel insulation
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Insulation material cost

vs. space savings (1m x 3m slab)
Design value wall: 4
U = 0.2 W/(mZ2K)

3m
Brick wall 15¢m ‘ '
= = 0.68 W/(m K)

Insulation board Insulation material price  Material cost / space saved Space savings cost
XPS: & = 30 mW/(m K) XPS: 100 CHF/m? XPS: 0.42m?/ 42 CHF XPS: -
Thickness: 140mm 0 m? savings
PUR/PIR: & = 24 mW/(m K)  PUR/PIR: 200 CHF/m? PUR/PIR: 0.35m?/ 70 CHF PUR/PIR: O
Thickness: 115mm 0.025 m? savings 2800 CHF / m?

Aerogel: . = 15 mW/(m K) Aerogel : 2500 CHF/m? Aerogel : 0.22m?* / 550 CHF Aerogel
Thickness: 72mm 0.068 m? savings 8000 CHF / m?
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Demonstration project Hohlstrasse 100
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Schweizerische Eidgenossenschaft
Confédeération suisse
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Kanton Zirich

Confederaziun svizra Baudirektion
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Presenter
Presentation Notes
At the Hohlstrasse, centrally located in Zurich, a new building with two-dimensional airgel insulation is currently being erected in the façade. The building will be built in skeleton construction with facade elements made of wood-based materials, which are insulated with airgel (see Figure 5). By using airgel insulation, the thermal shell is slimmer, which leads to a larger usable area in the interior. This gain in additional usable space, which has a high financial value in the inner-city area, can compensate for the high costs of the airgel material. Strict energy requirements are achieved and the site development is certified to Minergie-P-A. The façade element (Figure 5, right) achieves a U-value of 0.2 W / (m2 · K) with a thickness of only 135 mm.�The construction project is supported by the Swiss Federal Office of Energy as well as by the Baudirektion Zürich as a pilot, demonstration and lighthouse project and scientifically supported by Empa.



Application examples
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Overview aerogel products and applications: www.aerogelanwendungen.ch
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http://www.aerogelanwendungen.ch/

Projected price development
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New aerogel production technology
should allow
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Conclusions
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- Innovation in insulation has stopped
- Aerogels are great but still expensive
- Potential for 10-20% of insulation for aerogels if price is right
- One-pot ambient drying technology - large cost reduction potential
- Governmental and EU policies can contribute to an increase in the market demand
- Development of granulate based products necessary
- Insulation materials: Boards, blankets

- Building materials: Render, cement, sprayable, brick
- Prefab elements: Cement, wood elements

- Need for demonstration objects
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Vision nexAero

Dr. Matthias Koebel Reto Largo Lukas Huber Dr. Ana Stojanovic

nex /\I=RO

www.nexaero.com
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