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There Is a need

one of the greatest challenges
the continent faces is converting the
historic buildings in Europe’s centuries-

old cities for a sustainable future

European climate commissioner and EU executive vice-
president Frans Timmermans

We will set up a new
European Bauhaus — a co-
creation space where
architects, artists, students,
engineers, designers work
together to make that happen

Ursula von der Leyen, State of the Union
Adress 2020

N dwellingse.g. in Europe
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Whom we addressed

* Architects and consultants
 Building owners
 Heritage authorities
 Developers and contractors
* Policy makers

. : o\' Bt b
ey




Task structure

A. Knowledge Base

B. Multidisciplinary planning
process

C. Conservation compatible
retrofit solutions

D. Demonstration and
dissemination

SHC EsC &) — R TAsK 5o [ =




A — Knowledge Base

Task lead: e7 / Austria www.hiberatlas.com
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Some highlights — House Breuer, House Maurer, Freihof Sulz

Original construction was carried out
using old techniques wherever possible.

*  The outer wooden fagade has been
preserved in its entirety: wooden
construction with 24 cm of isofloc

A

insulation -> U-value 0,17 W/m?K

vvvvv

Solar thermal and PV system are - i 3 3 iNE ‘_L i
integrated in the roof =

“ Energy performance

35 kWh/m2.y

The living space changed from a 4-
apartment house with 370 m? for
an average of 5 people to a 7-
apartment house for 12 residents

Insulation of Holzstrick from inside
N -\ Enerqy performance with 100 mm and outside behind
B = the shingles 50 mm (U-value: (0,20

33 kiWh/m2y W/m?K)

SOLAR HEATING & COOLING PROGRAMME | Energ, Bu
INTERNATIONAL ENERGY AGENCY Carrm

Characterized by an integrative
planning process.

Special focus on sustainability in the
sense of economical and careful use
of scarce resources as well as the
sensible use of ecological building
materials are considered.

‘& Energy performance

55,77 kWh/m2.y
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Case Studies
Assessment Report
June 2021

IEA SHC TASK 59 | Renovating Historic Buildings Towards Zero Energy

2.1.1 Short description of the case studies

1.2 Quallty assurance (review process) (Franznska)
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4.2.3 Ventilation

4231 Overview of ventilation solutions
Table 14: Overview — ventiision solusions

No Case study Country Building  Intervention [to be completed ] Heat
type recovery

1 Kiosterpebiude AT Tesigban  Semomiiced W OSTsonuin  yes

2 Fam house Trins AT reskural | CenMralsedMVHRWInCascak st | yes

3 Hof, AT resinral

4 Kelchalm -Bochumer ~ AT hotel decenralisad MVHR for aundry rooms yes

5  Mariahilferstrasse 182 AT reshrban  ceniralsed MVHR wih Dypass yes

6 House Maurer, AT resiural

7 HouseBrever, AT reskural  centralsed MVHR yes

8 Musicschool in AT education | 2 centralised (fom e and s exstng | yes
Velden cnimnes)8 1 GecenTalisad systaTS

9 Hof Neuhsusl AT reskural | ceniralsed MVHR

10 Community Hall AT offices centralsed MVHR Wi Cascade system | yes.
Zwischenwasser

11 Freihof Sulz AT hotel centratsed MVHR

12 Oeconomybuilding AT reshrban | Centralsed MVHRfor Kichen, FeSGUrant s | yes
Josef Weiss. @ining oom

13 Giatia Haus AT hotel centralsed MVHR Wi humidity control yes.

14 Rhine Valley House AT resinral

15 Baur Residence, AT resiural

16 Kasperhof AT resinral

17 Maison Rubens BE reshrban  centralsed MVHR using chimneys o

18 Halfti BE reskural | centralsed MVHR yes
house in Alken,

12 Doragno cH sl centmaissa MVHR yes
Rovio (CH)

20 Solarsilo cH offices natral vertiation, manual via whdows no

21 Wohn-& Geschifts-  CH reskrban  ceniralsed MVHR yes
haus Fel

22 Mehrfamilienhaus  CH reskrban | centralsed MVHR yes
Magnusstrasse

23 St Franziskus Church CH other

24 Kindergarten and CH reskrban | decentalisad MVAR, night cocling yes
apartments (PEB)

25 Single familyhome  CH reshrban  CenMralsed MVHR winsaeednbuith yes
Luisenstrasse - Bem cuppoarts

26 Single Family House-  CH resinral

27 Glaserhausin CH reskural  natwal ventiation via windows) no

28 PalaCinemalocamo  CH cther centralsed MVHR, dffeertided use sector  yes.

20 CasaRossaChemnitz DE reshrban  Exnaust ventiaton no

20 Rathaus DE offices Cenirasea MVHR yes
Bergrheinfeld

31 Farmhouse Straub DE resirural

2 EarlyworkSepRuf  DE resinral

33 Ackerbiirgerhauschen DE resiural  csniralsed MVHR yes

3 Ritterhof DE reskual | cenMseIMVHRTrpatormebuldng | yes

Figure 52 i (left) and share (mid) as well as by
both considenng main and secondary use (nght)

35 buildings with MVHR comespond to siightly more than half of all the documented good practice buidings. Th

fact that looking specifically 3t listed buildings. 47% have been equipped with 3 ventiation with heat recovery.,

induces, that it might be siightly but not more diffcut to integrate a ventiation system in a isted

building. The analysis i are both — listed and in

conservation areas — shows the same trend.

Figure 32: Platzbonhof. Tripie-
glazed windows improved energy
eficency.

Figure 20: Mairhof. All windows
replaced.

Figure 35 Mercado del Val. The

rmsa »ussequw Lach  Figure 24: Ruckenzaunerhof

I I I I I I selected in close new glazed fagade increased
I theremsing 24 scuors 5 At Ko, Bauembof T Mason R, Haliimbesiamed
(lef) and share (mid) a5 weil as by house in Alken, d

both considering main and secondary use (night)
Vsﬂams,mshmemembemsnsednmmﬂsdmmm ial buildings: the

handerafied to match the coriginals as far as possible. msnmlypc’ymﬁem“wldbemw
mﬂudmayuawﬁmﬁaﬂﬁnmﬂmnﬂwhmmdwzw i.e double-or

it 12 each equivlent b i ples e . Illpleuyams_ K uzwwmmmwdmmmmm

b..mngsmbw-doummeshzeswmofzmoh makng

This vake i onfopped, when loking expcly ot bukirgs wh any ki ofecucaona use: 200 3 il s 'ﬂmm'ﬁ@"e‘f i wasin the ouside, the ancient operings

main use have ventilation system, including those: Y In order to allow for the most. i in a ine with i

—msmadevse-sblm'mmarwmmems mmmmnmmmmnmsﬂ-d |nudemm.amwp the
on the wallin

bymenmsﬂvodpmels Inorder 1 acticve an alght connectin between sub-rame and e main fame of
S the window, jointing tape was appied.

. o |nmmeMMMumwmmmmmm«mm'nuwm
. T cptmizd oson o e wndow fanes n e

; == \- etaon e crezes ol coon el
bridges.
thsmmﬁem“ErwdnmmmdﬂmMmmmlm
¥ 5 been repiaced and only the ones on the font
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C — Conservation compatible retrofit solutions

Task lead: UIBK / Austria

—>from the HiBERatlas, but also beyond
—>knowledge of a wide group of experts
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C — Conservation compatible retrofit solutions

Task lead: UIBK / Austria

2 A Replacing inner glass (includes vacuum and insulation glazing) (LI-MI)
Author: Dagmar Exner

What is the solution?
[ [ This method can only be used for constructions with several window layers (one behind the other), such as
[ ) W h a t I S t h e S O I u t I O n ? coupled or box-type windows. The historic window construction including window frame and outer glazing is
° conserved and restored. The solution foresees to replace the historical inner usually single glass panes with
insulating glass or vacuum glazing. In order to fit insulating glazing, the rabbet and/or frame of the inner window
often has to be enlarged on the outer side with a wood lath. This medium impact solution is combined with 18.
° The Ug-value can be improved significantly and the historical appearance from outside can be preserved. It must
. W h d O e S I t W O r k ? be ensured that the existing hinges can bear the additional weight of the new glazing.
y (] In the case of the windows of the Knablhof, the historic window construction consisted of box-type windows from
1930/34. Airtigh of the was imp: d by miling a groove and integrating a seal on the inner side of
. ole - . . the window frame. To reduce transmission heat losses, the single glazing of the inner window sashes was
Com atlblllt Wlth Conservatlon technlcal substituted by a double-glazing. So that the historical narrow frame can hold the thicker glazing pane, it was
y ) reinforced on the outside by a wooden strip (see drawing). The insulating glazing was fixed again on the outside
with putty (of inseed oil). The window frames were restored on-site by renewing the paint with linseed oil. The
outer window sashes are painted with linseed oil paint in ochre ing to the specifications of the

fu nction’ energy im provement) Offce, whie the mner window sashes ae notparnied withInse=d ol pan as there i a ik ha he nseed od

could damage the butyl of the insulating glass. Damaged outer panes were repared with intact historical imner
panes. Thus, all exterior windows have exclusively historical glazing.

. D M : When renovating the box window with this method, care must be taken to ensure that the seal of the inner window
e S C r I I O n O e c o n ex is done in an accurate way. At the same time, the outside window must be well ventilated enough to be able to
remove moisture in the space between the panes. if room air enters the window cavity, the risk of condensation is
high. The window manufacturer used a system from Zoller-Prantl for the renovation. The special gaskets patented
. . . . . by the company enable even warped window frames to be closed completely airtight. Thus, no humidity can
(What is special about the building and its RO o s
Why does it work?
. Conservation: The retrofit solution coresponds to the requirements of the heritage authority preserving the
S u r ro u n d I n gs ? ) historic window construction and respecting all other criteria on color and proportions. Visual changes were
. foreseen only on the inner view on the window: the replacement of the historic single glazing in the inner window
sashes into the thicker double-glazing with better energy performance required the enlarging of the inner window
frames with a wooden strip. Besides that, the float double-glazing has another optic than the historic glazing. The

.
. integrated seal on the inner side of the window frame is only visible when the inner window sashes are open.
ro S a n o n s O e S O u I O I l Thus, the window appearance and proportions didn't change at all from the outside and only slightly on the inside.
Moisture safety: The window construction after retrofit is generally moisture safe. Through the double-glazing in

the inner window sashes, we have higher surface temperatures on the pane and thus less condensation risk.

° ° ° Surface temp in the angle b window frame and reveal are already higher in case of a box-type
. A d d t window. In case of the Knablhof interior insulation in the window reveal, avoids additionally condensation all
I I O n a n O r I I l a I O n around the window frame. The window manufacturer used special seals and a special manufacturing of the
grooves which make it possible to make even slightly warped window frames completely airtight. Thus, no vapor
can into the space b the two-window layer and condensate on the inner surface of

b I . . . k f h . f . the outer glazing. Energy improvement: Ventilation heat losses through leaky windows were decreased by
m improving the airtightness through a seal on the inner side of the window frame and between the two inner Figus 16 Knaddhof (bon-type window) — dolads afer rencvation
(Pu Icatlons’ LI n s to urt er In Or atlon) window sashes. Transmission heat losses were decreases by the exchange of the inner glazing into a double-
glazing (Ug = 1,10 Wim*K after; Ug = 5,75 Wim™K before): the overall Uw-value was thus improved from 2,36
Wim™K to 1,28 Wim™K.

Description of the context:

The Knablhof is a residential house located in Mareit in South Tyrol (North Italy) on a sea level of about 1.000 m.
The buiding is very characteristic for the village. Built in 1818 it is one of the oldest buildings of the village in the
village center. |t was buit as former " house with a barn and stable. Before the renovation,
the house was uninhabited for 40 years. The heritage pr office has d clear req for
the building, which is under monument protection, which were taken into account during the retrofit. Conservation

S4HC EBCD N4 TASK -
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C — Conservation compatible retrofit solutions

Task lead: UIBK / Austria

Around 40 solutions Around 16 solutions Around 40 Solutions 18 Solutions for
Internal insulation, frame infill Classified according to the type of  Plants attached to the roof, roof ventilation
insulation, cavity insulation, reversible window (single window, box-type  integrated, attached to the wall, . .
systems and innovative solutions window, etc.) facade integrated 25 Solutions for heatlng
NearIy half of the solutions Further distinction Free-standing solar plants and which are divided in

i “ . solutions for the integration into i i
ianr::u?::;ggfd to “internal according to the e lancecane :ea:mg zrcldtéct;on and

h|r|a||m ‘aCt eating distripution

Walls Windows Ventilation
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C — Conservation compatible retrofit solutions

Task lead: UIBK / Austria

— in a report, but also in a guidance tool with decision tree

interreg Bl Ry TASK "
Alpine Space e WINDOWS
ATLAS

et b (s

HiBERtool - (Historic

Building Energy Retrofit
Tool)

With the Hibertool a possibility is given to explore and find
different solutions for the energy-efficient retrofit of historical
buildings. The tool documents solutions for windows, walls,

SHC EBCD
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C — Conservation compatible retrofit solutions

Task lead: UIBK / Austria

Compatibility assessment following EN 16883 —> Link to SubTask B

Scale Grade and Colours

Low benefit
(light green)

Neutral

(white)

Low risk

(yellow)

Assessment category

ROOF ATTACHED BAPV-BAST

ROOF INTEGRATED BIPV-BIST

Technical
compatibility

Heritage significance

Strengths

eakness Strengths Weakness
Hygrothermal risk (12)
Structural risk (12)

ater proof (2) Waterproof (12)

Reduction efficiency risk (12)

Fire safety (12)

Design and installation (12)

Connections (12)

Reversibility (12)

Risks of visual impact (12)

Risk of spatial impact (12)

isk of material impact (2)

Economic viability

Energy

erating costs (1

Energy performance (2)

Economical return (5)

Risk of material impact (12)

Capital costs (9)

Economic savings (6)

Energy performance (12)

| ife cycle energy demand (1)

Life cycle energy demand (2)

IE quality

E conditions suitable (2)

E conditions suitable (10)

Impact on the

Greenhouse gas emission (1)

outdoor environment

Aspects of use

Natural resources (2)

asy to manage and operate (2)

_aturaI fosonrees (3)

Effects of RES on users (10)

Effects of change of use (10)

Easy to manage and operate (4)

R
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B — Multidisciplinary planning process

Task lead: Uppsala University / Sweden

Process

Products

E N 1 6883 9 is a p roced u ra I Sta n d a rd Initiating the energy relfurbishment process (6)

Building survey and assessment (7)

!

- Factsheets

- Identify objectives for the refurbishment (8)

I

Building documentation

List of targets

Deciding if an energy refurbishment is needed (9)

- Feedback for future improvement

o

Assessment and selection of measures for energy
refurbishment ( 10)

- Handbook — ,,a guide for the guide

tools

| Assessment of remaining measures( 10.4) I:

written with two examples, a small building and a
big one through the whole process

I
I
I
I
I
[
I
| 1
. [
Complement the standard Wlth examples and : I Exclude inappropriate measures (10.3) i‘\‘
1
I
I
[
I
-

e )I Selection of packages of measures (10.5) l‘,

- = + = = Assessment in relation to targets (10.6) | 4=

I

Decision

(o]
14
10}
o
o
O
ol
(o}
O
o
w
v

Gross list of measures

Net list measures

Packages of measures

Proposed measures

TASK



D — Demonstration and dissemination

Task lead: Historic Environment Scotland / United Kingdom

Task 59 | Renovating Historic Buildings Towards Zero Energy asncrome >memserarea > contacrus [
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D — Demonstration and dissemination

Task 59 | Renovating Historic Buildings Towards Zero Energy # SHCHOME > MEMBERAREA > CONTACT US -

in v o @ Q

SOLAR HEATING & COOLING PROGRAMME ABOUT PROJECT MEETINGS / EVENTS NEWS PUBLICATIONS RESOURCES
INTERNATIONAL ENERGY AGENCY

Blog

¢ Non-destructive techniques and tools for the thermal characterisation of historic buildings
April 2021 -- S. Alvarez-Diaz - CARTIF Technology Centre

* Webtool to help owners and design professionals to characterize the qualities and needs of historical residential buildings with heritage value
March 2021 -- D. Stiernon, S. Altomonte - Université Catholique de Louvain

* Brightly colored solar modules for building facades: State of development of MorphoColor® technology
February 2021 - T. Kroyer, A. Dinkel - Fraunhofer ISE

® BIPV in dialogue with history
January 2021 -- C. S. Polo Lopez, P. Corti, P. Bonomo - SUPSI

¢ Thermal performance of historical masonry structures: experimental data and numerical modeling
December 2020 - A. Lo Faro, V. Constanzo, G. Evola, F. Nocera - Universita di Catania

* Embedding thermal comfort into retrofitting design
November 2020 -- A. Petsou - University College London

% ® SBE21 Heritage Conference, the final event of Task59 i TASK [ ]

October 2020 -- D. Herrera, A. Troi - Eurac Research
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Videos

European Congress on the Use, Management and Conservation of Buildings of Historical

Value
The following videos were recorded October 1617, 2019 at the Hofburg in Vienna (Austria) during the above event:
OVERVIEW

D

»:r.; IEA Project: SHC Task 59 Renovating Historic Buil...
- N Copy link
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Book the
Touring Exhibition
for your event!
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The exhibition is made up of 12 individual banners, one introductory panel and 11 examples of retrofitted buildings across Europe. Take a closer look

around the world, with some dates already fixed. For more information on where and when to see the exhibition in action, and how to book it

The exhibition is travellir

visit the Touring Exhibition calendar.
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Task News viewal »

SBE21 conference
spotlights historic NZEBs

The SBE21 Heritage
conference in mid-April
involved a deep exchange
of ideas between
researchers, architects
and practitioners about
how to reduce the...

On-Site Registration
available for SBE21

From the 14th to the 16th
of April 2021, it will be
possible to register “on-
site”. The “on-site” day-by-
day registration...

read more >

read more >

Recent Publications viewal »

e=mes
Retrafit Schutions in Wisteric Hem Can Scientie Literatire Susppeon Oeceson-Mabing
Bubdngs?
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INTERNATIONAL ENERGY AGENCY Communities Programme

ABOUT PROJECT

==
Integration of Energy-EMcient Ventlaticn Systems in
and Preposal of &

Systematic ntervention

eurac
research

of SEE

e

SBE Heritage conference
calls for papers

The SBE conference’s 2021
edition will be held under
the title SBE Heritage in
Bolzano, Italy, between 14
and 16 April 2021.

read more >

LY

Sustainable church heating: The Basilica di

Collemaggio case-study

MEETINGS / EVENTS

RACTS NOW OPEN!

NEWS PUBLICATIONS RESOURCES
N
eurac of SBE
research e

RACTS NOW OPEN!

Call for Proposals: SBE21
Heritage

The conference will be
dedicated to the
sustainable improvement
of the built heritage, a
research area that has
grown significantly over
the last 10 years...

read more >
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. and finally the word to the Netherlands

Lisanne Havinga TU Eindhoven
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Scan the QR code to sign up [EEE[E
to our email newsletter: =

www.iea-shc.org
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http://task59.iea-shc.org/

task59@eurac.edu

HistoricNZEB

HistoricNZEB

@HistoricNZEB
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