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Why insulation? ﬂ3encu“

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

Energy saving
Environmental protection, CO2- reduction
Reduction of cost of operation
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How does an interior insulation n3encu1t

system work?

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

Operation of diffusion- Operation of diffusion open and
tight interior insulation capillary-active interior insulation
Course of
1 Temperature |
and
Vapor pressure

/]

No moisture accumulation, Moisture accumulation
no condensation, steam flow
hardly steam flow, <— water transport

low drying potential high drying potential
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Different materials for

Internal insulation ﬂ3enCﬂlt

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE
i Perlite Mineral fiber
| Mineral foam Calcium silicate
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CS6 - General

description

g 3encult
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Classicism building in
Potsdam

Wilhelminian building in
Dresden

Baroque building in
Gorlitz

Renaissance building in
Freiberg

DRESDEN
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CS6 - Objective g 3encult
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Objective: additional to evaluation of the energy efficiency, analysis and
evaluation of planned insulation systems with focus on possible
condensation and critical moisture contents in construction and
the risk of mold growth
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CS6 - Main intervention n3encult
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Which insulation materials are used?

Loam cork kieselguhr |Q-Therm Tec-Tem Calciumsilicate

Loam cork PUR Perlite Calciumsilicate
A =0.08 W/mK A =0.028 W/ mK A =0.045 W/mK A =0.065 W/mK
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CS6 - Procedure for developing

and planning of a suitable interior ﬂ3encult

Insulation system

| Material production
product variants

Material testing
multifunctional
] —— Waterials
Simulation in
Material-system .
Y Material development

LSS

I
-m '4 i} u W

Application
Planning practice in
real buildings

Test house operating
Sensor applications,
execution

Component testing
in a multi-chamber-climate
Test System

Component development Market integration
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CS6 - Baroque building

INn GOorlitz

g 3encult
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Building before and after renovation

Focus

* inside insulation facing to
the street and EIFS facing
to the backyard

» development and built of

box-type windows with heat
protection, glazing made of
,solar glass”
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CS6 - Gorlitz
planned solutions

g 3encult
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* inside insulation facing to

North side, facing ~ South side, facing the street
to the street ~ tothe backyard e —
/ N\ |
\\\’
i ‘ | ‘
- 7""::';311'::::[:‘,,;:;::\ o ‘ ‘
l i l d |
calcium e thermal calcium
silicate U-value = 0.40-0.60 W/m?K 1\ ';I::!(Zt"on slieate
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CS6 - Gorlitz — discussion n3encult
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of the results
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temperature [°C]
humidity [%]

—T. condensate level in[°C] —T.indoorin [°C]

—RH. condensate level in [%] — RH.indoor in [%]

Kitchen on the 2nd floor, temperature and humidity of the indoor climate and
humidity and temperature conditions in the wall, January
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CS6 - Gorlitz — discussion n3encult
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of the results
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—RH. condensate level in [%] —RH.indoor in [%]

Kitchen on the 2nd floor, temperature and humidity of the indoor climate and

humidity and temperature conditions in the wall
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CS6 - Renaissance building
In Freiberg

g@3encult
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Building before and after reconstruction

Focus

* Zero energy consumption
without destroying the
historic appearance of the
building

 evaluate the energy
reduction potential and
economics to give
guidance for future projects

* create attractive living
space in the historic city
center
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CS6 - Freiberg n3encult
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nlanned solutions

. . * Facing to the street
South side, facing

to the street

North side, facing to _
the backyard *  Fire wall

Windows
Roof

Facing to the backyard
- EIFS and internal wall
insulation
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CS6 - Freiberg — discussion n3encult
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of the results

Energy heat consumption

9 — Spec. heating demand —1Sum spec. gains solar + intemal =@ Sum spec. losses
= .
o 8 1|
5 N
sE 7T = =
o
S sl A ||
mé /
oc 4 \ 1 19,8 kWh/m2a / -
- .| || 205 m? / i
a3 W
:E 2 1| N _ -
g Y
T 1 1 : P |
~l
5 i

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
Annual heat consumption for floor heating of 4,140 kWh/a (19.7 kWh/m?a) plus 2,226 kWh/a for hot water.
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CS6 - Classicism building

g 3encult
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IN Potsdam

Focus

* analyze the internal
insulation planned with a
focus on possible
condensation and critical
moisture

e critical moisture content in
wood construction and the
risk of mold growth

« driving rain protection,
hydrophobic impregnation

Building before and after reconstruction
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CS6 - Classicism building

g 3encult
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IN Potsdam

Schinkel magazine 3
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CS& - Potsdam — n3encult
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discussion of the results

not insulated 60mm loam-cork insulation 80mm loam-cork insulation
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15mm inner plaster - .
240mm historic brick - 94% rH 96%rH
10mm mortar layer -
120mm clinker brick -

Range of relative humidity at the time of maximum moisture load (Delphin-simulation)
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CS& - Potsdam — n3encult
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discussion of the results

Moisture content of the wooden beam [Vol%]

— West - Ausfichtung
([ U —G—————S S—————— S————————. S ————————. S— — Ost - Ausrichtung I

Moisture content [Vol%]
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CS& - Potsdam — n3encult
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discussion of the results

Over hygroskopic moisture content in the construction [Vol%]
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Bt-----------cemeane- : Retrofitted, no impregnation -]
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CS& - Potsdam — n3encult

discussion of the results

Inneres Kondensat in [undefined]
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[ |
-------- Standard Wandaufbau
-------- adaptive Hydrophobierung

P o coutian SO T N

0 100 200 300 400 500 600 700 800 900 1000
Zeit in Tagen [d]

Adaptive hydrophobic impregnation

 functionality and durability of driving rain protection

* homogeneous penetration up to 15mm depth

« applicable on moist undergrounds - emulsions cream
« keeping drying potential

« unchanged optical impression after application

@it EURAC
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CS& - Potsdam — n3encult
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discussion of the results

Moisture content of the wooden beam
after hydrophobic impregnation [Vol%)]

9_: | Critical boundary value

— West - Ausr:ichtung
8 i | === 5t - AUSTiChtun

Moisture content [Vol%]

2100 2150
Sep Dez
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CS6 - Wilhelminian building

g@3encult
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INn Dresden

Focus

» construction details

 handling of wooden beam
head

 suspended ceilings, F30
fire protection requirement

* evaluation of wall heating
system

Building before and after renovation
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CS6 - Dresden — n3encult
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measurements

Measurement Loschwitzer StraBBe
Temperature and relative humidity
Outerclimate

Ph
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CS6 - Dresden — n3encult
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measurements

Measurement Loschwitzer Stralle
Temperature and relative humidity

Innerclimate
100 .

=== rel. Luftfeuchte Innenraum |
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CS6 - Dresden — n3encult
measurements
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x 90 Temperature and relative
2 980 humidity- wooden beam end
:g 70
= 60 1 4
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CS6 - Dresden —
discussion of the results

Relationship between
Outer air temperature and indoor humidity
ProjectLoschwitzer Str. DD

Outer temperature °C
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CS6 - Dresden —
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g 3encult

discussion of the results

Evaluation of the temperature and relative humidity (boundary element)

daily averages for the evaluation is used

1.year 2.year 3. year 7.year
Number of d, over the limit 39 12 0 0 d
Maximum RH at > 0°C 96,1 94,9 84,8 0,0 %
Limit RH/TWTA Limit RH/TWTA Limit RH/TWTA
1. . 3.year

100 year 100 2. year 100 Y
X 95 . 95 - < %
> él E\~ = Seo
£ 90 > 90 - > 90 ~~o
T et o0 -~ = S<
E '-E o ©
S 85 £ 85 'E 85
= - =
(] < s
5 80 v 80 o 80
a 8 3

75 75 & 75

]]DE% P
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Temperature [°C] Temperature [°C] Temperature [°C]
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CS6 - Dresden — 3encult
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discussion of the results

Simulation results of the wooden beam end under real climate condition

Location in [m]
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CS6 - Dresden — n3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

discussion of the results

Simulation results of the wooden beam head under real climate condition
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10 Moisture progression-wooden beam
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Water mass- wooden beams in [Kg]
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1 ? Time in [a]

Mwoog = 13.62kg > M = 20 kg (measurement after 1 year of settling)

Wood, allowed

e EURAC
" DRESDEN research



CS1 - Case study

g 3encult
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Waaghaus, Bolzano

Planning progress — use of building:

Ideas competition to define the future utilization concept of the Weighhouse as a
“House of Photography" -> published in May 2012, selection of 10 planners and
start of competition phase: beginning of July, delivery of projects; November
publication of decision -> besides utilization concept it was asked explicitly to exploit
the energy potential of the building

The winner will project and realize the refurbishment

@it EURAC
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CS1 - State of diagnosis

g 3encult
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pre-intervention

Analysis of architectural elements

Precise measurement of stratigraphy of construction
elements -> drawing of detail sections with correct
dimensions

Analysis of material parameters (from material samples)
through TUD for the Delphin database

Documentation of the building in the DIS database

Exterior wall - see material sample (analysis Re
¥ e e plser (s ks bt i com mphmu 20
+ Natural stones/lime mortar 61,5 cm
+ Percentage natur rall}tnrleslmanar
+ Natural stones. 79%
Lo L — * Lime mortar 21%
=t * Interior fime plaster ca. 2,0 cm
— | + Different layers of w Ip int (analysis Remmers)

Test room st floor
A R, s

) SR 17 07 5 Y R RN

N ;
sl g e Tie bar in mefaliZugband in Mefall
‘ \ = ; ~with connecton o the outsideimt Veerbindung zu augen
\ \l : (thermal bridge/Warmebracke!)
| 46x10em

3 VA \/ \ E
\ \f b

- Aan 1 poit arch "porticl’ ‘ ]

] Sel Imle\p d»« Bcge m JANN
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CS1 - State of diagnhosis n3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

pre-intervention

Exterior wal - see (analysis Remmers)

Exterior lme plaster (some holes substituted with cement plaster) ca. 2,0 cm
Natural stonesilime mortar 61,5 cm

Percentage natural stones/mortar

Natural siones 75%

Lime mortar 21%

Interior lime plaster ca. 2.0 cm

Different layers of wall paint {analysis Remmers)

Installation of internal insulation in one test 0 T
room — actual state )

Room 2nd flcor heated)

T 77

Simulations in DELPHIN of two significant points:
Floor (beam ends)

N, RS
INPe

i A 57

H Test room 1t foor {heated)
Ceiling (beam ends '
iling ( D AN
H H . H H SN " \ ~(H | "B around beam end: “Luf um Baken
omparison o ICKNesSses an cm with as-Is- 1 N\ \/ \ |y o g s G o
b 3 [ \ \ + 5- 10 mm gap caused by shrinking, 5- 10 mm breite Schwundfus
: | N I * flank of cross-grained wood: dificul o {durch Trocknung)
] N \ . determine, sometimes 1-2 fingerbreadth to 0, himholzseitiy- sciwer zu bes
State g | L JARE ! gap s never completely confinuous manchmal 1-2 Finger breft b
" [T T 5 ' Fuge geht nie ganz durch
NS —
[}
Exterior wall - see materi (analysis Remmers):
1] q T + Exterior ime plster (some holes substifed wih cement paster) ca. 2,0 cm
f—  Natural stonesfime morlar 61,5 cm
I d + Peicentage natural stonesimortar:
+ Natural stones 78%
2 e o Y — + Lime mortar 21%
¥ — = + Interior fime plaster ca. 2,0 cm
= * Different layers of wallpait (analysis Remmers}
i p Test om 1t loor (heated)
=it e |
s et Z i G
I L
V4 a . : . *— o A— Era A— o
L 7 AT
) [ 3

ALuft |

7087 AR N7 N7 R R R R A

e e, Tie bar in metaiZugband in Metall
h [ with connection to the cutside/mit Verbindung zu aulten
- (thermal bridge/Warmebrocke!)
[ 46x10em
{
Anguiar point arch 'pnnlw% H
Scihalpa VBDQE" Pl AN “Portic Exterior climate
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CS1 - Internal insulation n3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

Installation of internal insulation in one test room — actual state

S | mu |ati0n S of th ree p0| nts in De| p h | n by TU D : 16 Calculation under unsteady state conditions (real climate of Bolzano)

Outer wall thickness = 80 em. insulated with 8 em IQ -therm. window
reveal insulated with 3 cm IQ Therm.

WlndOW prOtOtype/WIHdOW reveal Distance between window rfigureet to the outer edge: 2 12.56 cm
Floor (beam ends)
Ceiling (beam ends)

Comparison of 2 thicknesses: 5 and 8 cm

Fioer construction - First floor {roem 20}:

Cnmq{p'mﬂrlp’m)lﬂ 35 mm, ca. 300 mm broad,
20 wooden beams constructon

Location in [m]

annr\qmpllmlll[mwm\ 75580 mm
Wooden beam 170/180 mm
To clarify: I i Fillng: mostly sand wiin some Ie stanes ca. 145 mm
Exact position of beam W ! “Einschubboden". (probably spruce) 30 mm on wood slats 30780 mm
&nds in extanor wall, i ¢ i Casing {probably spruce) - not measured

these is airls -
arwr:m“w e Under it Vaull (probably filing material of vault)

—— . X S

Ceiling construstion - First floor (room 18),
floar construction - second floor [room 36):

Lingieum panel glued 2 mm

Casing (probably spruce) 25 mm

Exderior piaster Flooring sleeperivood slat (probably spruce) 40 mm,
MNatural stone. ‘ Z i Filling. mmmﬂgﬂmmﬁu 125 mm, Y 0.4
|nerior plaster 7 i (Casng (probably spruce) 30 mm, ca. 300 mm broad B

-> gee material sampie | N Mmoﬂm ;mmn‘wﬁ:::mmmn Location in [m]
| |

I § Filling: mosty sand with some litfle stones ca. 125 mm

2-'--n00-"- (d “Einschubboden” (probably spruce) 30 mm an wood siats 30/80 mm f20 119 118
! ' Al Casing (probably spruce) 20 mm 11001 91

06

16 114 113 112 111

I Talsl2l1
Mat in reed, interior plaster (lime) 15 mm

: o i Temperature field, surface lemperature [* CJ, OW 60 cm insulated with & cm 1Q
floor construction — first floor (room 20) - ceiling construction- first floor (room18) Therm, window reveal insulated with 3 ¢m 1Q Therm

Boundary conditions : Bolzano outdoor climate,on January1 o™
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UNIVERSITAT
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CS1 - State of diagnosis

g 3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

pre-intervention

Simulation of beam ends floor (ceiling “portici”)

Comparison: relative humidity and temperature within the structure on a cold winter day
(Winter 2d/31d year: 12t January)

Testroam_Detisiim in Delphin_Ayman_14100001-Detall secion floor_R1E_witheist i o FRRE Wi DE I Lo an. 24 NGO DPIE Swciion oot RIS 8 sris: iy et ekl fesaitepelc L £ in Delphin_Ayman_24.101001-Detall section loar_R16_8 em IQ-2-Verauf Innenkiima resultsiFeld - Luft
: 2 i atal : = M et d oot : . 2mAG- Varbmif Innenkifma e e Reld = 12
= 2 g : 1
: y 1 .
1 i :
Without internal With 5 cm With 8 cm
. : o i o8 :
08 insulation iQ-Therm iQ-Therm
on o8 o8
o7

or o
£ £ z
; s g os 08
Zos 508 g 05

04 o4 o4

& 03 a !

7 1 0z i s

i 3,2°411,1% o o | 2,5 /68,4%

o = i | o o = - - I
(] 02 04 06 o 1 ¥
Locaton n fm)

T BT RTRTRT AT T RT e T BT AT aT i T BT R ST AT T E] B a7 [83 170 [78 171 (o7 (63 180 155 i81 147 43 (30 38 39 27 (73§46 i18

_Detlis\Sim In Delphin_Ayman_24.10\001-Detall s6ctian Noor_R18_wIthout iG-2-Veriaut Nnenkima.resultsFeid - Tem SetallsiSim in Celphin_Ayman_24.101001-Detail section Noor_R18_8 cm 1G-2-Veriaul Innenkima.results\Feld - To

Without internal
insulation

With 5 cm WS
iQ-Therm i i Therm

01 0z 03 ] oe o7 om o8 1

0z 04 os

06 o8 08
Location in [m] Location in [m}
(N7 I35 133781 190 737 96 33 131 110 (17 16 (43 (1911 01 71 U AT a0-i] ({30 ¥3a 152130 28 26 24 72 20 (18 146 (14 192 (10 81 61 41 21 0i-2] (38 134732730 120 76 24 22 20 (18 (0 ii4ji2 101 8| 61 4l 2zl 0i=]
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CS1 - Internal insulation K83 ﬂClllt
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Installation of diffusion open interior insulation with capillary redistribution

Wooden beams in ceiling: implementation of two different connections

Monitoring and comparison of both solutions: wood moisture content, temperature
and rel. humidity

Version [: ,interrupted” insulation Version Il: ,continued” insulation

Interior insulation

‘_ Interior insulation
iQTherm 8 cm ‘

iQTherm 8 cm

Airtightness layer (blue line): |
Interior plaster + wood composite |
(or wax paper)

Airtightness layer (blue line):
Interior plaster + wood composite

or wax paper
<
L A

L

Wooden beam Wooden beam

Airtightness layer
(blue line):
Interior plaster

Airtightness layer
(blue line):
Interior plaster

62 ¥ t 62
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Summary of the
research results

Ayman Bishara
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Criteria for comparison of

different internal insulation n3encu1t

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

systems

| Potsdam | Dresden | Freiberg | _ Gorlitz___
[ “Mk"w"w - Calciumsilicate

Appearance

insulation effect A= 0.08 W/mK A =0.031 W/mK A =0.045 W/mK A =0.065 W/mK
material and form frame, plaster board, plaster board, plaster board, plaster
capillary active ++ + + ++
moisture regulation ++ + + ++
natural material ++ - - +/- +/-

fire protection - - ++ ++
soundproofing ++ - + +
sustainable ++ - + +
workmanship - ++ + +
costs 100 €/m? 45 €/m? 45 €/m? 75 €/m?
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Compatibility of energy
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saving potentials

compatibility >

- ~ +
! 35% Potential savings compatibility
I 30% 20%  10% 0% - ~ +
t
| M 1 Insulation foundation slap/basement ceiling
I 4c 30% il : |.2 Insulation first floor ceiling
4b | |
N i_ @3 Overand between rafter insulation
I 7] é_ 4a Insulation of the exteriorwand with WDVS
I | 14
4 25% 8 W_ 4b Insulation of the EW with Vorsatzschale
e
: g _#___ | 4cInsulation of the EW with interiorinsulation
S
I g. -W—_ | 4d House in house concept main building
4d 20% 3 =___ : 4e Prevention of thermal bridges
c T
I (=) % | @5 Reduction of Infiltration-air change
(8]
> . . . .
. & ﬂ | ’.Sc Substitution/improvement windows/doors
| 6 o = | ®
15% g -’_ 5¢ Substitution/improvement windows/doors
L
(]
I = l—_-— : 5¢ Mechanic ventilation system with heat recovery
— X I
I é | t I.S Improvement facility efficiency
Y
+ 10% o -# 7 Solarthermal facility on roof streetside
o o &
] [ H 8 Photovoltaik-facility on roof
Sc sc 5c > | ®
z | 3 < !
Y —_
] ' %S = |
I I ‘33 E © Professur fiir Bauphysik / Professur Denkmalpflege und Entwerfen (TU Dresden) * COP Coefficient of Performance / Jahresnutzungsgrad
I 2 . 1 .g M Primary energy (CO2) emissions u M substance M appearance
| oo *
0%

e

© Professur fir Bauphvsik / Professur Denkmaloflege und Entwerfen (TU Dresden) @ aﬁ?rgalgﬁ% EUR.AC
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reseadrc

=



Summary n3encult
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Positive effects of interior insulation

Energy saving and CO, —reduction
—> contribution to the environmental protection

Protection against condensate and mould growth
- prevention of damaged e.g. after window exchange

Improvement of thermal comfort
—> increasing value of rehabilitated buildings

Keeping brick masonry constructions as they are

Fast heating for temporary used rooms

@t EURAC -
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Summary n3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

Advantages of capillary active interior insulation

(multi functional properties vary between different building materials)
» Moisture regulation of construction

» Keeping healthy room climate

 Diffusion open construction

« Keeping drying potential

* Reduction of freezing damage probability

@ EURAC
-DRESDEN research



g2 3encult

EFFCIENT ENERGY FOR EL CULTURAL HERITAGE

Guidance for future
projects
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Planning guide for the application

of interior insulation ﬂ3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

A

Interior insulation: capillary active interior insulation systems function requires: the
moisture management has to be integrated into the planning phase

-
Hygrothermal simulation: allows the thermal & hygric evaluation of interior
insulation constructions under real climate conditions
J
: i N
Usage of real climate conditions: evaluation of construction under simplified
conditions (e.g. national standard building code conditions) may cause damages

Evaluation of complex construction details: complex construction details
require numerical computer simulation tools (e.g. computation of thermal bridges)

Driving rain protection of the outdoor wall: avoide moisture problems (e.g.
frost damages of insulated wall, increases of drying of constructions)

Air tightness/convection: avoide moisture problems (e.g. condensation
damages, moisture accumulation in wall details)

—
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Develop of new

material
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Optimisation of the filling gel

Development of a new capillary active render
Further developement of a clay based,
reversible adhesive

Developement of insulation boards based on
different insulation materials related to

= improved fire resistance

= improved thermal conductivity

Demonstration of the interior insulation system
at several historic buildings / Practice tests

AN




Optimisation of the n3encult

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE

Filling Gel

Different types of the filling gel have been
developed and investigated in t

; ?(JQ
Az ‘ el
' ] — 3 .v‘, :
‘; ) % v -

= pourability,
= pot life, ﬁ #
= capillary absorption,

capillary condensation, - ,
diffusion coefficient, e T e
= microstructure

For the production of the boards one suitable
filling-gel has been defined (improvement
compared to the initial formulation)




Development of a New

Capillary Active Render

New render (thickness 5 mm) for use instead of
the plaster (thickness 10 to 15 mm)

= easier to process (especially for painters)

= higher capillary moisture transport

= |lower water vapour sorption,
Developement is completed, filler has been put

on the market (iQ-Top SP)




Further Developement of a

Clay Based, Reversible n3encult
Adhesive
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Boards Based on Different

Insulation Materials Than

related to

= improved fire resistance

= improved thermal conductivity

Two different Materials have been tested
= Foamglass-boards

= Aerogel (ciliceous aerogel produced in a glassfibre
fleece with a thickness of 10 mm)




Foam glass-boards n3encu1t
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remmers




Foam glass-boards

Advantages: not flammable and very stiff (noise

protection)

Problem:

= the foam glass could not be produced with the already
existing production line because the process

produced granular glass which has negative effects
on the automation and conveyor technology

Nevertheless foam glass was used in one of the
demonstration projects for reduction of the
longitudinal sound transfer of the insulated wall

at the connection point to a flat partition wall
A\




Foam glass-boards n3encult
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Aerogel-Boards

Aerogel (siliceous aerogel produced in a glass
fibre fleece with a thickness of 10 mm)
Prototypes have been produced by lamination
of several glass fibre fleeces on each other
Application tests have been carried out in the
remmers testing facility
Advantage:

= Thermal conductivity A < 0,16 W/mK
Problems:

= punching the necessary holes

= price (~ 2000,- €/m3)




1Q-Therm — Installation ﬂ39ﬂCUlt

Decoupling

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE
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1Q-Therm — Installation
Level Out The Surface




1Q-Therm - Installation
Prepareing The Machining Are




iQ-Therm — Installation n3encult
Bonding
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iQ-Therm - Installation lggencult
Combinated Bonding Techniq
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1Q-Therm - Installation
Avolidance of Crossing
CETS




1Q-Therm — Installation
Cutting




1Q-Therm - Installation Jencult

| &
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1Q-Therm - Installation n3encult
Fixing of the Boards
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1Q-Therm - Installation
Wedges Insulation




iQ-Therm - Installation n3encult

Sockets

EFFICIENT ENERGY FOR EU CULTURAL HERITAGE
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IQ-Therm — Installation
Sockets nClllt
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iQ-Therm — Installation 3encu1t
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1Q-Therm - Installation
Fixture Tubes




1Q-Therm - Installation
Fixture Tubes

WA




1Q-Therm - Installation
Elimination of Faults




1Q-Therm - Installation
Fixing of Protection Rails Wit




1Q-Therm - Installation
Fixing of Protection Rails Wit




1Q-Therm - Installation
Plastering 1Q-Top, First Layer




herm - Installation
‘ex (Glass Fibres Fabric)




1Q-Therm — Installation
Additional Reinforcement at




1Q-Therm - Installation -8 3encult

Plastering, Final Layer
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iQ-Therm - Installation ﬂ3encult
1Q-Top/IQ-Top SP, Final Layer
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1Q-Therm - Installation
Coating With Mineral Paint




System Products n3encult
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iQ-Fix / Lehmkleber

iQ-Therm L15/30/50/80

iQ-Top / iQ-Top LM / iQ-Top SP
IQ-Tex

IQ-Fill /iQ-Fill Q4

iQ-Paint / iQ-Paint ST / iQ-Paint IR PaN




Complementary

products 3encult

Compressed Band 15/5-10 Art.-Nr. Packaging | Properties Application rate
Pre-compressed, soft PU foam 4272 10m The band is activated by pulling off the foll, air tight, (corresponds to the approx. 1.0 m/m
waterproofing band wrapped in PP in a carton requirements of DIN 4107-7)
foil for subsequent de-compression;
Partition Wall Strips Art.-Nr. Packaging | Properties Application rate
Closed-cell, PU foam on which the | 4258 12rolisina 3 mm thick, 75 mm wide, roll 30 m long approx. 1.0 m/m
system is placed at floor level carton
All-Purpose Dowels 50 Art. No. Packaging | Properties Application rate
Insulating screw dowels made of 4284 50 dowels in | Load bearing capacity: 15 kg as required
polyamide for wood screws, a carton For fast cost effective fixing with normal tools
D=8-10 mm
Mounting Cylinder Art.-Nr. Packaging | Properties Application rate
CFC-free, rigid PU foam cylinder 4257 1 cylinder Lambda = 0.04 W/m"K), highly compression resistant, fast, precise execution, as required
that can be cut to size for attaching subsequent fixings without problems ,
heavier loads in the iQ Therm D =125 mm, L = 540 mm
System
Shaping Tool Art.-Nr. Packaging | Properties Application rate
Tool for easily and quickly cutting 4255 1 tool set Contents: N/A

iy and shaping an exact fit of the Cutting table D = 125 mm, cutting guide bell with handle, adjusting ring with
Mounting Cylinder pinion spanner, carrier for cutting depths up to 200 mm

-\
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1Q-Therm —
Demonstration Proje

g 3encult
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REFERENZ
Villa am Muhlentor, Greifswald
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REFERENZ
Burgerhaus, Stalifurt

SRR Wartn am Rau

REFERENZ
Bankhaus Seeliger, Wolfenbattel

schitzt Werte am Bau

REFERENZ

Alte Jugendstil-Villa,
Recklinghausen

| Groka

Baumaknahme

*= Energetische Sanierung

(Objekttyp

/ historisch

wertvolle Gebaude

= sanstige Gebaude eingesetzie Produktsysieme | GroBe

Klebemartel
Hartschaumplatte:

Energetische Sanierung

Das Entree” zur historischen Alt.

Reguberur utz: iQ-Ti o
stadt Greifswald ist durch repra- B Fochenspaitat o B Kebemaria: B0
sentative Villen gekennzeichnel. Innenwandfarbe: iQ-Paint Hartschaumplatie: iQ-Therm 50
Hierzu gehért auch die Villa Am P
Manlenior 2*, die bis Anfang der *  Sanier Fliche: 500 qm

%0 er Jahre als Zahntechniklabor

genutzt wurde und seit dem leer ]
stand. Im Rahmen der Sanierungs-
und Umbauarbeiten zu einer
Tageskiinik wurde die Villa vom
Keller bis zum Dach energetisch
sanien
Metr als 9 Jahre Leerstand des
Gebdudes, fehiende Dacheinde-
ckung und Dachentwasserung
machten Sanierungsmatinahmen l
erforderlich. Die Viia wurde ener-
gefisch so saniert dass Sie dem  p,_ lachaft i
historischen Gesamtbid und dem 1ot TSR IR T ek
zukiinfligen Vernendungszweck 17400 Grainaid
gerecht wird
:
Auftragg e
Neumann GmbH & Co. KG Bau-Ing. Emst-Klaus Tomischka, s
r;:ﬂwg’g:&m"‘" Pug- und Stuckarbeiten 30448 Loderburg Dipl.- Ing. Jaime E. Tello
Gt 17430 Greifswald 39112 Magdeb:
Heko Schmidt | Frank Ziemer n-. = . aacetI. £
Tish Gremsuaa r— S :
38418 Neundorf (Anhalt) Bauuntemehmen
Carl Schumacher GmbH
38302 Wolfenbttel 1
B wsierbeties Ramer Bothe
38667 Bad Harzburg
1 [Fertigstetiung___________|

Remmers Baustofftechnik 05432/3985 ) Cora Montagegeselischaft mbH 2000
haus-Sesliger.doc. 45739 Der-Erkenschwick

Remmers Baustofftechni 24 Laningen endstivilla.doc

Remmers Baustofftechnik ~ 48624 Loningen

TECHNISCHE
UNIVERSITAT
DRESDEN



D5.1 - Demonstration

Guideline for installation

User Manual

= How to place the Wardrobe

= How to fix pictures, cupboards, etc.
= What paint-systems should be used

= What about wallpapers
FAQSs

Reference database
Certifications and approvals




Certifications And
Approvals

g 3encult
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Prufzeugnisse / Berichte / Zusatzinformationen

Umwelt-Produktdeklaration

Prafbericht FIW, MUnchen

Klassifizierung Brandverhaltens nach DIN EN 13501-1-MPA Braunschweig
Prufung Brandverhalten DIN EN ISO 11925-2

DIBt Allgemeine bauaufsichtliche Zulassung
Prufzeugnis_Brandverhalten DIN 41021_MPA Braunschweig
Untersuchungsbericht_Baustoffklasse DIN 41021_MPA Braunschweig
Untersuchungsbericht_DIN EN ISO 11925-2_MPA Braunschweig
Allgemeines bauaufsichtliches Prifzeugnis - MPA Braunschweig
Klassifizierung Brandverhalten EN 13501-1 - FIW Munchen
Brandverhalten incl. Oberputz iQ-Top SP - MPA Braunschweig
Brandverhalten incl. Oberputz iQ-Top SLS - MPA Braunschweig

v e v e v e N e v

Institut Bauen & i
und Umwelt eV. i
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Conclusion ﬂ3encult
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Energetic upgrade of historic building construction requires
detailed knowledge in various fields

* building materials
* construction details
* real climate conditions

* hygrothermal simulation tools

—> A special education is required for an adequate refurbishment
- New fields of education for architects, engineers, handcraft:
__university level (TUD, TU..)

_ graduation level (WTA, 3ecult.)
2N\
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