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“Heatleaks”, the first energy user ?

... through building envelope, water tank, pipes ...

GJ per capita (normalised to 2 700 HDD)

Total (not normalised) .Space heating W vater heating .Cooking Lighting Appliances

Source : IEA - Millennium 60 to 80 %



Stock Renewal Rate
~ 1% per year

Consumption
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Buildings of yesterday are the problems of today & tomorrow



New Buildings
» NZEB : a well insulated building first
» only 10 % to 20 % of additional energy consumption (2050)

JRC SCIENCE AND POLICY REPORTS

Renovation/Retrofitting ———
> Building stock : more than 80% of il

energy consumption.
» About 75% of current buildings will =N
still be standing in 2050




Insulation among the most efficient way to reduce GHG

Global cost curve for greenhouse gas abatement measures beyond “business as usual”.

Global GHG abatement cost curve beyond business-as-usual — 2030
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Mote: The curve presents an estimate of the masamum potential of all technical GHG abatement measures below €50 per tCO.e if each
lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.
Source: Global GHG Abatement Cost Curve v2.0

McKinsey, "Pathways to a Low Carbon Economy. Version 2 of the Global Greenhouse Gas Abatement Cost Curve”, McKinsey & Company, 2009.



Why new insulating materials ?

Already a large number of insulating materials ...

Source FIW

... but still some weak points at the wall & building scales



1 : still, too much thermal bridges, even for ETICS

The better the insulation,
the more we should care
about thermal bridges

Window reveal
Balconies
Terrace

Thermal bridges = “cold spots”
Risk of condensate

Risk of mould growth

Risk of corrosion

Source: POUGET consultant



Retrofitting Downtown
2 : Space savings

Maison de I’'Alsace

Aerogel mats

The choice of SIM comes from the Indoor Designer



3 - Fire risks for ETICS

China : From early 2009 to early 2011

Three major fires of high rise building with loss of lives
and destruction of property (millions of USD)

In 2/3 scenarios, traditional insulation materials
- release of huge tonnage of toxic hydrocarbons

(for illustration only,
Energy and Buildings - Energy and Buildings 85 (2014) 644-653 not Ilnk Wlth flreS from Chlna)

Structure of vacuum insulation panel in building system
Fred Edmond BOAFA et al. NUAA



Comfort & Health
4 — Low room temperature & diseases
Winter Average T & H in Bedroom in Japan
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What are Super Insulating Materials ?
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Anderson B.R., Kosmina L., Panzhauser E.,Lechleitner J., Achtziger J., Sandberg P.l., Johnsson B., Pompeo C., Frank T., Miihlebach H., Torroja B., 1999.
Analysis, selection and statistical treatment of thermal properties of building materials for the preparation of harmonised design values — Final Report of the Thermal Values Group. BRE
Scottish Laboratory, for Directorate General DG XlI of the European Commission, Contract SMT4-CT96-2050, March 1999



What are Super Insulating Materials ?

Advanced Porous Materials Vacuum Insulation Panel
APM VIP

o 25 mW/mK for still AIR
Thermal conductivity

of embedded gas




Heat flow ¢ (W) through a wall:

¢ = U.S.AT (W) with U=2 W/m?K

e 1 :reduce the surface S: architects and designers , compactness
e 2 :reduce the temperature gradient AT: climatic conditions and

occupant behavior ...
e 3:reduce the U-value (W/m2.K):
e increasing the thickness (t)
e reducing the thermal conductivity A

How to keep living space without increasing building footprint ?
Thin Walls ?
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3.5 2
2 .
[ walize Wi ¢ = U.S.AT (W) with U =-
C
—+TIM
2.5
-<VIP
2
\\\ —-—Aerogel Fiber Mat
1.5
-=-Aerogel Based Rendering
1 | \
o= A L‘
0 . =
0 2 4 6 .8 10 12 14 16
thickness cm




167 153
14 1
- 12 4
=
o
= 10 1
E E )
|
==
3 61
A
g 4] 332
- 0.5 0.7
Scenario | Scen

M. Alam 1, H. Singh, M.C. Limbachiya Sustainable Technology Research Centre (STRC), Kingston University, Roehampton Vale, Friars Avenue, London SW15 3DW, UK

]

BVIP
BEPS

Insulation scenarios and main parameters used in payback period calculation.

Parameters

Value

O VIP (considering economic value of]
space savings)

1.73

o 2

8.0
7.1

0.9 0.84

Scenario 4

Scenario 1
(VIF)
(EPS)
Scenario 2
(VIF)
(EPS)
Scenario 3
(VIF)
(EPS)
Scenario 4
(VIF)
(EPS)

Other parameters

Average building U-value
Thickness

Cost

Thickness

Cost

Average building U-value
Thickness

Cost

Thickness
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Thickness

Cost
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average rent of commercial buildings situated in London
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Vacuum Insulation Panels (VIPs) for building construction industry — A review of the contemporary developments and future directions - Applied Energy 88 (2011) 3592—-3602



Profit as function of living area market
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Traditional, state-of-the-art and future thermal building insulation materials and solutions — Properties, requirements and possibilities - Energy and Buildings 43 (2011)

2549-2563 - Bjgrn Petter Jelle , SINTEF, NTNU - Norrway



SIM around the world

VIP : Vacuum Insulation Panels

APM : Advanced Porous Materials

(aerogel, porous silica)



SIM : mature products but ...

Annex39
HIPTI
2004

.
[

Beltian producti
. .

Source : BPIE — PROMAT - MORGAN Plc



BARRIERS

&=
I BP' E I BUILDINGS PERFORMANCE
INSTITUTE EUROPE

ADVANCED INSULATION MATERIALS
FOR BUILDING ENVELOPES

... Still an important innovation potential

- SIMs have a high material
cost

« SIMs are not adapted to
the needs and concerns

of the construction sector,
i.e. robust and system approach

« Actors such as architects
and insulation installers
lack experience with SIMs

DRIVERS

- The current and future
energy performance standards
for renovations demand high
insulation levels

« Insulation products needed
to solve thermal bridge
problems

- Space or weight saving
insulation materials needed

- SIMs are product mature

INNOVATIVE SOLUTIONS

- Evolve from a single material
or product to a system
solution that includes fixings,
finishing, etc.

- System solution leading
to reduced labour costs

- Design and execution
guidelines, training etc.
bringing SIMs to relevant
actors in the construction
value chain

IEA-EBC Annex 65:

Long-Term Performance of
Super-Insulating Materials

in Building Components & Systems



The SIM market according IEA

MARKET MATURITY /
SATURATION

Typical insulation
Exterior insulation ®

Advanced insulation
(e.g. aerogel, VIPs)
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Australia / New Zealand
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Japan /Korea
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ADVANCED INSULATION MATERIALS
FOR BUILDING ENVELOPES
Deep-dive #2




Certified Products

Description of ISOVIP
product

» Panel core: Fumed silica under vacuum
» Envelope : Trimetallized film
» Surface : Mechanical protection for the 2 facings by glueing XPS (3 mm)

Mechanical protection with XPS

Fumed silica core

Trimetallized film

> Panel thicknesses between 25 and 50 mm A =5.2 mW/(m.K)

+ 2 x 3 mm XPS protection XPS
> Two panel sizes
600 mm x 300 mm
600 mm x 1000 mm

Certifié ACERMI

Isover

S EAINTOBAIN



System Solutions

OPTIMAVIP(1/7) — Step by step implementation Avis Technique 20/15-360

» Accept and prepare the construction site
Wall dimension measurements, configurator use, order products, prepare the wall surface

Frocddd dEokEtion Hhermigue 98 murs &0 pannesus
keolants sous vids ISOVTP.

pmesnce  Optima VIP

pANREAUN SN . .
e semee dPPlication en mur
walls Uming wacuwm
o Rl
e FIA11%58 PRRLS LA DEFERSE
T AR08 25 05 01 62
» Fixation of Clip’Optima upper and lower horizontal rails P Mg, Wi
Use a ISOVIP to adjust the rail at the correct distance from the wall. The panel must smoothly Dieritmr S ebain S0
slide behind the rail without forcing in order to avoid piercing. R e
T, : 08 25 00 01 62

Commission chargée de formuler des Avis Technique et

des Documents Techniques d'Apglication
(armid du 21 mars 2012)

Groupe Spécislisé s 20
Progults et procidis splcaus dtsolation
Wu pour erregidirerert i 15 jacvier 2018

‘Secrituriat de b comImiesion der dyie Techzicusr et der Docomasts Tactrigeen ipplication
F

TR, B4 Nentas Jean Murw, COMTIE B MEms, F-TTH4T MBS I ks Ceder
lsover THL : 24 64 GG B3 - Fam: 03 625570 IT . Dnbarrat - s con i
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System Solutions

Protected VIP

Handling & Transportation
Installation / fixing

Sources : va-Q-tec — Roland CAPS



07

05

Source SINIAT

01

01.
02.
03.
04.
05.
06.
07.
08.
09.
10.
11.
12.

System Solutions

Existing wall

Optional protection layer (PE foam, PET foam)
Stud (wood batten 27x35 mm?)

Plug + screw

VIP Slimvac 1200 x 600 mm? or 1300 x 600 mm?
VIP Slimvac other dimension

Tape 100 mm

Finishing insulation material for gaps (PSE, PU)
Vapor control layer

Siniat Plasterboard BA13

Siniat screw Prégy TF 212x35

Strip + Finishing



Insulation Panel Living System 7

Background Insulation Panel Living System
[JEnergy consumption in housing  Insulation retrofit

Room Room

@ I A’r IE:: Insulation
+ IS~ .
Room' Family room LZA 7 B using VIP
Heat load in F R. is m ﬂ
/709%™ Just add the insulation panel on the
pf}:he whole house existing wall from indoor side
N Japan
Feature of Insulation Panel Living System
1. Save the cooling and heating cost _
2. Easy and Quick install: without scaffolding.
Panasonic

2 Panasonic Corporation



Installation

Installation finished

Paste wallpaper
and finishing floor

-Only 3 days work
-Keep living during installation

Panasonic

System Solutions in Japan

Floor Panel

Finishing Material
VIP (Core Material : Glass Fiber)

MDF

Wall Panel

) ] OPreventing the puncture
g~ Aluminum foil . . by the penetration of nail
< VIP (Core Material : Glass Fiber) OFire preventive performance
el

: Quasi-Noncombustible
(ISO5660)

Rigid Foam (Polyurethane)
—~ Zinc Plated Steel Board \\
N
.\\“Aluminum Hydroxide Paper —

| > |

Sectional view




VIP in KOREA

L ) Insulation Outer wall
Building type Insulation .
] lavers and U-value Pictures
(city) system . )
thicknesses (W/m™K)
H bank External
, , , VIP. 30 mm 0.15
(Jeju) msulation
I office External  VIP. 15 mm +
: . 0.26
(Iksan) msulation  EPS. 45 mm
N office Internal
. . VIP. 20 mm 0.23
(Iksan) msulation

Evaluation of Mechanically and Adhesively Fixed External Insulation Systems Using Vacuum Insulation Panels for High-Rise Apartment Buildings - Sihyun Park, Bo-Hye Choi,
Jae-Han Lim and Seung-Yeong Song - Energies 2014, 7, 5764-5786; doi:10.3390/en7095764



VIP in KOREA

Fastening

(D Reinforced concrete
@ Adhesive

(3 Steel fastener

@ Covered-type
three-layer insulation unit
(EPS + VIP + EPS)

(® Reinforcing mesh and

coat, finish plaster

Thickness 1.5mm

@m
- "-\""-\-\_\_\_\_\_\-- N
g 7 -10mm

50mm
160mm

+

Evaluation of Mechanically and Adhesively Fixed External Insulation Systems Using Vacuum Insulation Panels for High-Rise Apartment Buildings - Sihyun Park, Bo-Hye Choi,
Jae-Han Lim and Seung-Yeong Song
Energies 2014, 7, 5764-5786; d0i:10.3390/en7095764



VIP in China

( veli e

VIP Insulation System in China Creek

Concrete wall Mortar VIP Mortar

Al

TR /DR /STPIR/BP K

Patented composite film



VIP in China
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(d) (e)
I - Existing wall
I - Interface adhesive powder
I1I - Bonding mortar (with gutters)
IV — Vacuum insulation panel
V - Hole for support
VI - Plastic spacer
WII - Plaster mortar
VIII - Fiberglass mesh
IX - Surface mortar plaster
X - Surface decorations



VIP in China

Plastic spacer

E Thermal Bridges




VIP in China

Suzhou city renovated commercial building



VIP in China

/ ur,_..u« ’ M,..mg

Harbin city renovated residential building.



Aerogel in USA

New York State Energy Research and Development Authority (NYSERDA)

1770 (left) and 1780 (right) Davidson Avenue — New York



Aerogel in USA : storage & design

Proposed Wall Design Detail For Spaceloft Aerogel Insulation
Interior Installation on Exposed Masonry or Concrete

ol -
i . ™ A
h )
e ———— . ¥
: Gypsum Wall Board, taped joints
o 2 coats latex paint on interior surface to moderate water
R Yapor movement
E_'. o9 ' Fastener, Masonry Compatible
{Tapcon Screw or Ramset Fin), length, atleast 1.5°
p— 2 Approximatehy 187 o.c. horzontalhy and verticalhy
% e _’_‘_,_,..—-"""" Pre-drilled for ease of installation, and minimized GWEB
e~ surface damage
o
TR Spaceloft 10, or layers thersof, installed directhy to
T | masonry with adhesive
] ¢ : {3M T7 or T8 / PL Adhesive / Liguid Mails),
gaps minimized between wall and new insulation
| - Excisting Masonry Wall,
. cleared of major debris

|
aSPEN aerogels

Aerogel Insulation Storage



Aerogel in USA : installation
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Aerogel blanket used Aerogel blanket used
in mobile homes in roofing applications

Aerogel blanket used
under heating pipe

A Study on the Architectural Application of Aerogel Young Cheol Kwon School of Architecture, Halla University, Gangwon 220-712, Korea
Dec. 2013, Volume 7, No. 12 (Serial No. 73), pp. 1494-1500 - Journal of Civil Engineering and Architecture, ISSN 1934-7359, USA



Aerogel Blanket for Thermal Bridges Treatment

Aerogel Building
Insulation Blanket was
placed to cover the
neck of the curtain-wall
to the below-grade
insulation

Without Building
Insulation Blanket

Perimeter heat loss for curtain-wall at-grade by varying U-values

Source : DOW CORNING

Slab Perimeter heat Loss
Depth of Below Grade (BTU/hr-ft-°F) % Reduction
Insulation Insulation Without Building | 10mm Building | ;. Heat Loss
(hr-ft2-°F/BTU) Insulation Insulation
Blanket Blanket
24" R-10 0.495 0.370 25% 42



Void
Magnaline Slim

L-Bracket
Magnaline Reveal

Fixing
Solid Wall

10mm Aerogel Insulation
6mm Magnesium Board
Optional VCL

Source : Enviroform



Aerogel for prefabricated buildings

Sea Containers Refurbished
For Residential Use

http://www.proctorgroup.com/projects/spacetherm-dundee & Aspen aerogel



http://www.proctorgroup.com/projects/spacetherm-dundee

Aerogel Rendering

FDAT

Aerogel Insulating Plaster

¢ A =0.028 W/mK

+« Commercially sold since 2013

+ Water repellant & diffusion open

+ Swiss environmental award at Swissbau 2014

+ Innovation award ,Praxis Altbau” at BAU 2015



Technical Assessment
&
Standardisation



Mechanical protection with XPS

Trimetallized film
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http://www.acermi.com/

Avis Technique 2/15-1668

France : Technical Assessment : VIP/PIV & Aerogel

Avis Technique 6/15-2252

Anmube et remplace I'Avis Technique 8/12-2035
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DE-5200 ScheMase
TH. : 00 49 69 305 a8582
Fax : 00 49 &9 308 2103
E-mal : Georg Getner@cabotoorp com
intermet | www.cabotserogel com
Skes de Catot Aerogel GmiH
fabrication :  Indutriepark MO,
Getdude D 680
DE-SS926 Franifurt am Man
Sites de rempltiaage
Socky Alcsud m
Aote de
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Commission chargée de formuler des Avis Techniques
(arrété du 21 mars 2012)
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Enqimesring Institute e T

Dimidava 12, ==l Loy #ian ECTA
1000 Ljubdjuna, 3lovenija & Hosie klps. arwinks & Almmbar of EQTA
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European Technical Approval ETA-11/0471
[English fmnslson prepared by 24 Lisbfans - Orignsl version in Siovenin langusge]

Trada mamea: SPACELOFT

Eomercising immes

Holder of approval:

|menik soghsi ASPEN AEROGELS INCORPORATED,
Forbes Road bidg 30, Northborough,
A 01532 USA

Ganaric byps and uss of Tharmal Insulation Product

construction

Tio gracbenega proizveda in njegova

== = Iopioinoizoinc]ss! protzvod

valbdity from | to: 22, DB, 2013 bo 18, 9. 2T

Velavnost od ! dar

Manuracturing plant: ASPEN AFROGELS INCORPORATED,

Protzwodnil obrat: East Providience Manufachming Facility,
3 Dexier Road,
East
RI 02914 USA

Isaue Nr.:

tzdaja &t 2

This Eurcpean Technical & pages

approval contains:

Ta Ewropsko tefnitno sogixsie & sranl

wesbuge:

EOTA — ETA VIP & AEROGEL

Deutaches nsstin for Bestect ok
Zatsmunguniets ' Dosp cduite urd Dosemen meTrst
[ - i Sustechils
s vom Band usd den Linern * *
T g Aralat ee St
Fermichen Rechiy X 4
vets 308 Db of 2 Dwowror Ve
Kabireassvato 3 b apc—— Mtgtiod "
D-1082% Rartn i ant wteratve s RO
Tel: 44830297930 D Nl o e
: 0 o
Fou o &b )8 NV 33T
LMt Ated antoe
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European Technical Approval ETA-13/0515

Erviah Fanaleton prapannd &y DV - Ovgana! verson 1 German (nguape

Handeisbezerchnung Vacupor NT-B2. Viacuspead, Vicupor NT-82-5. Viscupor PS-82.
Trada mame Vacupor PS82.8
h-rlh.u Poreheen Dammesofie GmbH
Hoizee of aporoest Heominger Stralle 8
87437 Kemplen
DEUTECHLAND
aus Vikuum-isolstions-Paneeien (VIF)
und Verwendungszweck
Ganane type and vas Thama! rawation ¥
e Rt Doarcis madka of v inswiion panels (VAP)
- vom
e i o 22 Jure 2013
" 22 Jure 2018
Porextherm Cammstotio GmbH
Monaotunig plant Heizinger Stralie 410
#7437 Kamgpten
DEUTSCHLAND
9 Selen
9 poges

Evropska organizacija za tehnléna scglasia
European Organlsation for Technical Approvals

Europdische Organisation fur Technische Zulaasungen
turopesn Osganiaation fer Tachnical Approvals

L2014t
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Technique du Batiment ]

4 i ain N Tt Cs I B
e 3 i 158, e fe futur en constructio
£ e o ez e

Fae: (330180057057 1 wiririmi- ceu £ s

(Version originale &n angue frangalse)
Ediion comigée e 14 mars 2014

ET

MICROTHERM M.V
Industriepark Moord 1
S100 SINT-NIKLAAZ
BELEQUE
Panneau solant sous wide awec un cosur microporeux & base

de silice amorphe prodége par un complexe bamisre
multicoucte.

Vacuum Insuiation panel consisting of a micno-porous core of
amomphous siica endosed by a mul-ayer fim.

Indussriepart hoord 1
S100 SINT-NIKLAAZ
2eigigu)

S pages st 1 annexa falzant partie Intsgrants ou
document.

S pages and 1 afachment which form an integral part of Be
document

‘Crganisation pour PAgrement Technigue Européen
Ewropean Crpanisation for Technical Approvais.




CEN/TC 88/WG 11 N 148 'scrciesc N

Date: 2014-05-23

ISO/WD 16478.3

ISOMTC 163/SC WG

Secretanat: SIS

Thermal insulation products for buildings — Factory made Vacuum
Insulation Panels (VIP) — Specification

Produits isolants thermigues pour le batiment — Produits manufacturés en laine vacuum isolation
panel (VIP) — Spécification

Source : Ulrich PASSON



SIM can be considered as mature products
Need to move from single product to system solutions

Reproducible values for “fresh” products around the world
Still some deviations for aged panels ?

Avoid severe conditions without preliminary design & SIM
protections
Interior Insulation is fine



VACUUM INSULATION PANEL

BV | PA “TAdvaPer

GLOBAL ASSOCIATION

Advanced Porous Materials




IVIS2017 : International Vacuum Insulation Symposium

PARIS : 20-21 September 2017

PROGRAMME

Trade Show

Spaces will be available for exhibition at the
conference location. Interested companies willing
1o set up exhibits should contact the symposium
organization at IVIS2017 @cstb.fr

Registration

Information regarding registration, including
the symposium schedule will be coming up at
November 2016.

Wisparis2017.0rg

VIS Paris 2017

13" International .
Vacuum Insulation Symposium

September 20-21, 2017

CONTACT

Conference Chalrman

Okl Quanend

Ensrgy & Emvircnment Diracticn

Cartra Sctarttfique st Tachmique du Bdtiment
Emalk: damial quenard@csth fr

Phons: +3347676 2546

CENTRE SCIENTIFIQUE EY TECHNIQUE DU BATIMENT
SHge sachls Ba, venis Jsan faurts - Chanps su-Nams
77447 Wama.a-Valie cadex 3

WARANE-LAVALLEE / PARIS / GRENOBLE/

NANTES / SOPHIA ANTIPOLIS

wewew_csth. fr

1 Wwark-SticaAsrcgel:

Granulss and Powders, ENERSENS
2.VIP nstalaticn,

SINIAT PROMATMICROTHERM

3. ISOVIRVIP from [SCVER, ACERMI
certifiod & used ntha OPTINA VIP ot 0 comtruction o e constrction
selution, undor Technical Asseszment

http://ivisparis2017.org



http://ivisparis2017.org/

Annex65 : a bridge between science & market

ST4 : Sustainability

Buildings §
— ) LR

Testing s Market/Standard

. — WS Production/Industry
Science e —— —_

Knowledge

ST1 : learning form the past

Thank you for your attention

http://aasarchitecture.com/2013/03/phyllis-j-tilley-memorial-bridge-by-rosales-partners-architects.html



EBC £8)

Energy in Buildings and
Communities Programme

Annex 65

QUESTIONS ?

CSTB

le futur en construction

ADEME

Agence de I'Environnement
et de la Maitrise de I'Energie




