WEBINAR

Dialogues with.FuturHist & HeriTACE A e R e e .

From Case-by-Case

to Scalable Solutions:
Typology Approachesin
Historical Building Renovation

Date: Hour:

15TH OCTOBER 11— 12:30 PM i b

. e | 3 OCtober :
HeriTACE @ FuturHiSt

~ = -30 November -




Agenda

#EURegionsWeek

11:00 - Welcome & Introduction

11:05 - Part 1: Future-proofing heritage buildings for the
clean energy transition: Challenges & Potential solutions
Speaker: Yann Grandgirard, Edinburgh World Heritage

11:20 - Part 2: Towards replicable solutions for energy
renovation of heritage buildings: a typology approach
Speakers: Elena Poma, EURAC Research

& Alessia Buda, Politecnico di Milano

12:00 - Part 3: Overview of innovative solutions for energy
renovation of heritage buildings

Speakers: Eline Himpe, Ghent University

& Daniel Herrera, EURAC Research

12:15- Q&A and Discussion
12:25 - Closing Words




WE BI NAR From Case-by-Case to Scalable Solutions:

bialogueswith FurHists Heritace 1 YPology Approaches in Historical Building

Date: Hour:

15THOCTOBER 11-12:30PM Renovation

fe=sst 8 .

’ > e

Head of Climate Change Architect Postdoctoral Researcher

Edinburgh World Heritage Postdoctoral Researcher atEurac Research
atPolitecnico di Milano

Research manager at Research Group Leader

GhentUniversity Institute for Renewable Energy
Building Physics group

13 October
-30 November

%’::. HerlTACE @FuturHist 1r




iz

Which country are you joining us from?

France

Romania  Norway ralia

Germany

Poland
Malaysia

-.Belgium--

Uk

Portugal Ita|ysw“-‘de”

Croatia
Denmark Netherlands




How would you describe your profession?

Energy Retrofit and Adaptation Specialist

Conservation Architect

Restoration

Civil servant Student .

Project Management

~-Rasearcher -

Engineer

O heriTACE Researcher
<= Architect
Start up founder

Student, specialized in Conservation and indipendent reasearcher
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From Case-by-Case to Scalable
Solutions: Typology Approaches
in Historical Building Renovation

Part 1: Challenges & Potential
solutions

Yann Grandgirard
Edinburgh World Heritage

15th October 2025
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Introduction
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* Historic buildings are diverse and have different
degrees of protection (or none)

* 1/4 of the existing building stock built before
1945 in Europe (~20% of housing stock before
1919 in UK)

* Energy retrofit: repairs and improvements

* Many benefits — mainly reduce CO2 and energy |
consumption, but also comfort L

* Manyrequirements to sensitively retrofit HBs —
need to mitigate multiple risks

* Many stakeholders involved

#EURegionsWeek




1. Overview of the challenges
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1. Overview of the challenges

Lack of understanding of Historic Buildings:
Heritage significance

#EURegionsWeek



1. Overview of the challenges

Lack of understanding of Historic Buildings: Heritage significance

Original degign

#EURegionsWeek




1. Overview of the challenges

Lack of understanding of Historic Buildings:

Diffusion losses

Design, performance & technical compatibility

Diffusion losses
Extract fan

Exchange
with fabric

Leky
windows

vr
Raimwater , 4
:rwr,,' (f
Exchange ool
with fabric e
Cagpillary
rise

Modern Historic
From Robyn Pender, typical differences in the movement
From Historic Environment Scotland’s ‘Guide to Accelerated stone decay due to cement pointing of moisture and air in modern and traditional
Energy Retrofit of Traditional Buildings’ (2021) construction

#EURegionsWeek
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1. Overview of the challenges

Lack of understanding of Historic Buildings: Categorisation &
data (baseline performance) —— m

No. of dwellings Pre-1850 1850-1899 1900-1918 1919-1944 K I d h b
(mean useable m?) now e ge u

Historic Building Energy Retrofit Atlas

Terraced

A space to share the successes and
lessons learned from live retrofit
projects.

il

1,150,000 (88) 1,036,000 (79)

Semi-detached

In partnership with The Centre for Net Zero High

- Density Buildings (CeNZ-HighDB), Retrofit Scotland
154,000 (149) 327,000 (121) 307,000 (120) 1,731,000 (93) will be relaunching a case study library and
knowledge hub, building on the rich work already
done and looking ahead to the next phase of
innovation.

Detached

J ]
279,000 (208) 176,000 (172) 449,000 (160)

Bungalow

Featured Projects

18,000 (*) ] 30,000(*) 13,000 (*) 195,000 (79)

From BRE ‘The age and construction of English homes’ (2014)

#EURegionsWeek

Semi-Detached, Masonry Cavity. Refurbishment
Project owner : ColdProof / Haus Martins




1. Overview of the challenges

Lack of holistic approach in energy retrofit for any building ...\ ‘ ’ ,

- Flat vs whole building (whole house approach) ’ E ﬁ Hﬁitﬁ j ﬂ

- Many criteria to consider:

e Culturalvalue

* Energy performance

« Carbonemissions (operational and embodied carbon)
 Userneeds and aspirations

* Indoor air quality & comfort

* Climateresilience s e pfSEEER SRS T L B T
* Smartreadiness -

 Renewable Energy Systems

* Low maintenance costs

#EURegionsWeek




1. Overview of the challenges

Maintenance too often overlooked...

- Yet first step for:
= Energy efficiency

= Climate change adaptation

- Futureproofing interventions

Leaking downpipe
is causing damp
and algae growth,
which will erode
the stonework

- Costs often omitted

#EURegionsWeek




1. Overview of the challenges

e Barriers are often interconnected and not
easily categorized

* Importance of barriers varies with local
context

* Regulatory and financial barriers (e.g.
funding) dominate

#EURegionsWeek

Other
3%

Planning
related
6%

Knowledge and __
skills gap
9%

Regulatory
30%

Technical
10%

Financial
24%

Barrier categorization from FuturHist online survey

260 answers to the question “What do you think the main
barriers to making historic buildings more energy efficient
are?”

(1 J)




1. Overview of the challenges

Where to start? What to do? Who to ask?

Fast changing technology

Guidance too complex and/or too general

Lack of free impartial advice for HBs (no single point of information)

Affordability & financial support for historic building owners (availability and
awareness)

Exposed to standardised solutions (not context-specific)
Lack of holistic approach = piecemeal approach (and high risks)

Planning process is complex
M @

Building owners and tenants:

#EURegionsWeek




1. Overview of the challenges

. » N\
Designers/practitioners \

* New tools are required (e.g. heritage value & impact assessment)

* Some tools need simplifying and optimising (e.g. energy performance
assessment)

Simpler/more guidance is needed (e.g. indoor environmental assessment,
economic viability and environmental impact — LCA and waste)

Need to gain time
Facilitate comparison between retrofit scenarios and reliability of results
Different tools and processes used depending on size of practice, approach

and costs
(1 J)
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1. Overview of the challenges

) ’.(J\
Policy makers % EE

* Pressure to deliver net-zero...
* ... and tension with heritage regulations

* Need to enable adoption of new technologies (net-zero targets,
economic growth)...

* ... Inline with best practice for HBs

* Local authorities not directly in charge of privately owned
buildings — lack of resources to support transition (extra)

(1 J)
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1. Overview of the challenges

)
Contractors ',@:

* Lack of understanding of HBs significance, their design and
performance

* Too specialised (either insulation, heating system, windows) =
piecemeal approach

* Fast changing landscape (standards, technology)
* Not time to train (off work)

#EURegionsWeek

(1 J)




2. Solutions needed
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2. Solutions needed

 Help people to easily understand cultural
significance and integrate heritage at the start of
the process

= - T\

l 0 o010 CEs .
u— | e i Considerable
o= fElE

Nrelem=r= & : g R o Tt . Moderate
l | ' ‘Q[L" | i : : 0 il Neutral

;T/rr\éT =2 - Negative
- { 4, |

From Simpson & Brown Architects’Sir Basil Spence’s Canongate Housing — Conservation Statement (2013)
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2. Solutions needed

* Speed things up: introduce and mainstream a typology-
based approach for energy retrofit

- Group buildings and define replicable packages of
solutions

= |ldentifying and protecting common elements of cultural
significance

= Addressing common issues and risks

= Requiring minimal adaptation for specific buildings
within the typology

#EURegionsWeek




2. Solutions needed

* Provide replicable technical solutions for individual building elements
- Mapping the solutions and their applicability per typology
- Different typologies but same building elements (e.g. windows)

_ A Sa "~ . Dublin % 5 Amsterdam '
L ﬁ BN P ! - Ea 4 0 oINS
- - S \: ‘ : :
b ' ‘I ¥ - ‘ 4 S v

B

_\—
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2. Solutions needed

* Promote and enable project stakeholders to adopt a holistic approach:

Develop retrofit approach/process, decision-making support tools, and
guidance to:

= Rise awareness of risks and help mitigate them
= Help make right decisions and consider all retrofit aspects
= Show best practice via case studies and guidance

#EURegionsWeek

(1 J)




In your experience, which is the main
challenge?

Oversimplification is not an option.

We need upskill of professionale
and more knolwedge

Skill, knoledge gap and also
financial opportunities (if there is)
Connect heritage with new
regulations

Bureaucracy

Compromise between regulations
Financial and lack of knowledge
Prescriptive building standards
responsibility for outcome
Complexity

Financial

Lack of competence for holistic
solutions.

Understanding

Skills and knowledge gap amongst
the general public

Cost

Guidance

Lack of knowledge

Burocracy

Costs

Financial

Moisture safety



Horizon EU call: “Future-proofing historical buildings
for the clean energy transition”

* Target building types with cultural heritage value renovation restrictions,
representing min. 1% country building stock

Develop standardised renovation approaches and directly replicable solutions
for buildings of the same type

Target energy demand reduction of min. 60% while preserving heritage value,
and: improve indoor environmental quality and cost effectiveness, increase local use of renewable
energy and smart readiness, reduce maintenance costs and construction waste

* European Green Deal & New European Bauhaus

HeriTACE and FuturHist projects (2024-2027)

#EURegionsWeek

(1 J)




HeriTACE

Holistic & Multi-scale :
. Heritage
renovation approach value

supported by building
envelope, HVAC and
energy solutions

Elements

Indoor
Environment
& people

optimising integration
of solutions
in Time and spACE

for the historical
townhouse typology

Sustainability

#EURegionsWeek




FuturHist’s approach

Develop a streamlined, standardised approach for energy retrofitting of historic buildings,
based on building typologies.

Demonstrate and validate innovative passive and active solutions for energy efficiency,
comfort, and durability, compatible with heritage values.

Enable scalable replication of solutions and methodologies across Europe, supporting the
EU’s clean energy transition and climate goals.

#EURegionsWeek




Webinar "From Case by Case to Scalable Solutions:
Typology Approaches in Historical Building Renovation™

Part II: Towards replicable solutions for energy renovation of
heritage buildings — a typology approach

FuturHist typology-based approach

Elena Poma, PhD

eurac
research

#EURegionsWeek




Every historic building
is different.
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What if we could develop replicable retrofit solutions to
future-proof historic buildings?

@ FuturHist



Shift the focus from individual buildings

T FuturHist


https://unsplash.com/@rolandsvarsbergs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/@rolandsvarsbergs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/aerial-photo-of-boats-in-between-concrete-buildings-during-daytime-ePOH0oKeOjE?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Shift the focus from individual buildings

... to Building typologies

@ FuturHist


https://unsplash.com/@rolandsvarsbergs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/@rolandsvarsbergs?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/aerial-photo-of-boats-in-between-concrete-buildings-during-daytime-ePOH0oKeOjE?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Case-specific approach:

From the real building to energy retrofit solutions

Real historic building Tailored retrofit
solutions

@ FuturHist



Can we reverse/change the process?

From energy retrofitting solutions to the real building

@ FuturHist



Can we reverse/change the process?

Typologies can be used to link retrofitting solutions to real buildings

e )

= (o8 B i A R

o . -

Tailored retrofit
solutions

@ FuturHist



Can we reverse/change the process?

Typologies can be used to link retrofitting solutions to real buildings

) . .
Tailored retrofit
Typology solutions

)



Every retrofitting design for an historic buildings requires multiple efforts

Owner Heritage
authorities
| User |

B | Designers |
a  Real historic | Consultants I
building
| Specialists | | |

@ FuturHist



Typologies can be used to link retrofitting solutions to real buildings

Owner Heritage
authorities
ﬁ/ Retrofitting
solutions design

LTI L m, oM 2
Designers c tant "

Typology oneRTEn Typology-tailored

retrofit solutions

w3 ) FuturHist



Typologies can be used to link retrofitting solutions to real buildings

Owner Heritage
authorities

User

ﬁE&?RerﬁWMg |
solutions design . Wik
3‘*" A = Designers l Consultants

‘ Designers \ l \ ¥ Typology-tailored C: -
Typology Consultants régrofigéo|utions Specialists |
‘ Specialists \ ‘ \

l Heritage —
l User Wl £ JIRE W, K1

I:] Retrofitting
iz project

%ED FuturHist



Developing and testing typology-based solutions

3" | o : A /

Typology Bl Typology-tailore /)
retrofit solutions //
X / N
/ y
V4
/

i /
Sel%‘}tlon ! Selection of
compatible felastl_ble
solutions e solutions

/

7w S 7 [#E N

7/
Typology-based 2 Building-based :

@ FuturHist
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Have you already addressed typologies or used
typology-based approach?

Yes

D /3 90

No
G 27 %

%ED FuturHist



@ FuturHist

If yes, in which context?

* Research for environment
information and analysis

e Building stock analysis

e Research

e Design for reabilitation of 1950's
building in Portugal

e Energy retrofit of heritage houses
and other

* Research

e Research - energy retrofitting
strategies for individual houses

e Himis hybrid sturcutre, stone
masonry with timber frame upper
floors

e Research

Guidelines development

Design

Research

practice

Research

Energy retrofit in Heritage context
Research

Stonehouses



Defining historic building typologies

Linkoping

Coérdoba

CCr
s it i
L W W
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)
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Defining historic building typologies

[ Literature ]

EU datasets

Defining
features

Data collection
about 5

List of typological

features to collect Identification of

typological
features

demonstrator
buildings

Jrem
i

data from
existing buildings

Past projects

Variable
features

working with o — ”
typologies o— —_—
O — -V

O — -_—

@ FuturHist



Defining historic building typologies

CURRENT
USE
\ W

ORIGINAL USE GENERAL
| covor > A \
CONTEXT

TN SPATIAL
GEOMETRICAL Hﬂ Hﬂ Hﬂ Hﬂ Hﬂ

POSITION PARAMETERS
1

- ARCHITECTURAL p——
CHARACTERISTICS IS {N i VARIABLE

ARCHITECTURAL VALUE
STYLE \ FEATURES FEATURES
REPRESENTATIVENESS
HERITAGE -

*RANGE-BASED
FEATURES

%ED FuturHist

INTEREST(S)



4 countries, 9 typologies

B
g

Victorian terraced
house
Scottish Victorian
terraced house
(1850-1920)

HHER

Patio de vecinos
Spanish terraced
courtyard tenement
building
(1600-1920)

@ FuturHist

SRR

Georgian tenement

Scottish Georgian
terraced tenement
building
(1750-1850)

Casa de pisos
Spanish terraced
tenement building
(1600-1920)

Georgian cottage

Scottish Georgian
detached
cottage
(1750-1850)

Monumentalbyggnad
Swedish monumental
public building
(1850-1920)

I I
iiliilalilii
iiliilalilii
iiliilalilii

Kamienica
Polish terraced
tenement building
(1750-1945)

e———-—
@
Eﬂﬂ@

Flerbostadshus functionalism

Swedish functionalist

multi-family housing block

(1920-1945)

Willa miejska
Polish garden

city/urban villa
(1900-1945)




Typologies addressed in FuturHist

! /J////7// ’! :‘éﬂilh

HERITAGE FEATURES
Sloping Arabic tiles

on the historic cent

- Fagade, a load-bea
with a constant pro
of vertical openings|

- Lime mortar coating
Surface treatments

- Windows wath vertid
swing door and inw|

nd

HERITAGE FEATURES
- Windows dimension|

- External plaster

KOPPEN-GEIGER CLIMATE CLASS

Warm temperate, summer dry.
hot summer (Csa)

Casa de pisos
Spanish terraced tenement
building (1600-1920)

DISTR
Multifamily houses.

TIoN

3.2 %

KOPPEN-GEIGER CLIMATE CLASS
‘Warm temperate, summer dry,
ot summer (Csa)

Patio de vecinos
Spanish terraced courtyard
tenement building (1600-1920)

DISTRIBUTION

Multifamily houses. 3.2%
and blocks bulft < 1945 [ of the buidings
in span
Multifamily dwellings s
in main Andalusian
cities built < 1950

S HERITAGE FEATURES
Facade

- Original sash and c2
Masonry screen wal
Roof design and ma

Internal heritage fe
(e.9. cornices, firep,

Monumentalbyggnad
Swedish monumental public
building (1850-1920)

Public bui

KOPPEN-GEIGER CLIMATE CLASS
Snow, fully humid, warm summer
Ofb)

ings developed i Industrial
add d the need for public
such as modern governance, education, and community life.

e
, librar

respor DISTRIBUTION

Service buildings
built < 1945

900> repper
pasition and allgnm (e
were sch ice

Fagade calours ORIGINAL USE
Wooden windaws
Rooftop and also sl

Courtyard position
Flerbostadshus funktionalism Snow fuly b, v sumn
Swedish functionalist multi-family
housing block (1920-1945)

Apartment block

DISTRIBUTION
Multfamily houses
and apartment
blocks built < 1945
Dwellings located
‘within muitifamily
housing and bullt
between 1931 and 1940

- Symmetrical facade

- Decorative plaster,
mouldings and detal

 Roof shape and fini

- Original architectural
proportions and volu}

- Internal heritage feat
(e.g. wainscoting, dog

are typical of re:
Stock

ential neighbourhoods
h citle: ach im, Malmé, and Gothel
built to improve living conditions, a principle of
ed at the Stockholm Exhibition in 193
nist ideals from Franc

d by mod

ORIGINAL USE
Residential
CONTEXY
Suburban

FuturHist

ENERGY PERFORMANCE RANGES

MERITAGE FEATURES
Roof shape and finishing
« Proportions.
Number of floors
Building width
Window-to-wall ratio

Unvalues (W/m*K]
Walls @ 058-223

Learn more
about this and
other typologies
at futurhist.eu

Floor @ 0.30-0.40

Roof (o) 036050

windows  (8) 222320

- Balconies
Energy demand [kWh/m* year]

i *
o

UK Research
and Innovation

inforced concrete slal

th wedged timber

topped den frame
P Cooling Demand:

14-27

FuturHist

TYPOLOGY 7 UK Warm temperate, fully humid,
. ‘warm summer (Cfb) 1
Georgian cottage Warm temperate, fully humid, ¢

P
HERITAGE FEATURES
Fagade and materlals
Original sash and case

Front doors and fanligh

External rallings and
platts at the front
Roof design and mater,
Internal heritage featut
fireplaces, staircase, et¢
- Internal layout/distriby
function of the rooms f;
best-preserved exampl

Scottish Georgian detached cottage 4
(1750-1850) oisTRIBUTION :

KOPPEN-GEIGER CLIMATE CLASS
cool summer (Cfc)

Sinale-familvhouses Y £ 54 n, | &

TYPOLOGY 8 UK

Georgian tenement

Scottish Georgian terraced
tenement building (1750-1850)

Warm temperate, fully humid,
warm summer (Cfb)

Warm temperate, fully humid,
cool summer (Cfc)

DISTRIBUTION

Multifamily houses ]' 4.4 % $

TYPOLOGY 9 UK
Victorian terraced house

Scottish Victorian terraced house
(1850-1920)

Single-family houses with narrow facades, built in rows to maximise
lanﬂusefromthe'l%u.nwryonwards Fi npls be found

KOPPEN-GEIGER CLIMATE CLASS 1
Warm temperate, fully humid,

warm summer (Cfb)

Warm temperate, fully humid,
cool summer (Cfc)

DISTRIBUTION
iy houses

534 %

KOPPEN-GEIGER CLIMATE CLASS

Warm temperate, fully humid,
warm summer (Cfb)

Kamienica
Polish terraced tenement building
(1750-1945)

DISTRIBUTION
mutitamiy buidings 1. 16.11 %
oy

KOPPEN-GEIGER CLIMATE CLASS

Willa miejska
Polish garden-city/urban villa
(1900-1945)

Urban villas emerged in the early 20th century, influenced by
Ebenezer Howard's Garden City model and the changes occurring
after independence in 1918, Villas were two or more-storey houses
with decorative gardens built for the upper middle class, typical in Villas built 0.98 %
b Krakéw, Warsaw or tod# 1910-1952 of af buildings
- Windows, doors % bz
(krakiw i second major ity I Poland)
ORIGINAL USE
Residential

Warm temperate, fully humid,
warm summer (Cfb)

DISTRIBUTION

single-family
houses built < 1945

9.7 %

of the buildings
nPotand

HERITAGE FEATURES

with simple or decor

frames, biiconies pac High-hipped roof with dormers, timber Solid brick walls {~50 cm - thick)
structure, ceramic tle roofing, and

contexr
oceasionally seam metal roofing

Urban

FuturHist

- Courtyard layout and|

ENERGY PERFORMANCE RANGES
with urban context

HERITAGE FEATURES Unvalues (W/m'*K]

Wwalls @ 110-155

Floor @) 072220

Roof (8) o70-1.10

Windows (8 3.18-5.00

Learn more
about this and
other typologies
at futurhisten

Roof shape, high-hipped
roof with dormers
Representative portico
with columns

Building techniques 3

Symmetrical facade design

Decorative cornices, plaster
mouldings and details

Energy demand W/’ year]

is o

Property boundaries and
Integration with the urban context

SOriginel Gaies Ry Steel and brick flat

arches, timber beam

Box-type/casement wooden

windows, single glazing SonpRene

32-36
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KOPPEN-GEIGER CLIMATE CLASS

Casa de plsos Warm temperate, summer dry,

hot summer (Csa)

Spanish terraced tenement
bUilding (1600_1920) DISTRIBUTION

Multifamily houses 3.2 %
Multi-storey, multifamily residential buildings in historic centres, and blocks built < 1945 [ of the buildinas
notable in cities like Malaga, Seville, and Cadiz, popularised in the RS
19th and early 20th centuries to maximise the use of urban land Multifamily dwellings 4.38 %

in main Andalusian s 0

and also to respond to the organisational needs of a new society &
cities built < 1950 ol the whoje

chwelling stocks
ORIGINAL USE

Commercial use (ground floors) and

Wooden/timber beam floor - x
residential use {upper levels)

Pitched roof, wooden Solid bnck walls slabs with ceramic or natural
beams, clay tiles (~50-70 cm - thick) stone flooring (marbie)
1 CONTEXY F t H . t
. SAREARIAAREI i ianARES ARRBAIASARGIASAARAIAARGE SATARBRIARSAR
R T T LT Urban UTUrmis
f 1 r r—y— f
Clwdaplmdmas - - |
1 [ n I ENERGY PERFORMANCE RANGES
HERITAGE FEATURES SRR P T N, T U-values (W/m™*K] Learn more
Sloping Arabic tiles roof or == E Walls Q 0.76-2.75 about this and
"azoteas” (rooftops) with | HI :f ! T other typologlee
ceramic flooring, depending == = R o Floor at futurhist.eu
on the historic centre ml anl g A~
H | = f Roof 1.73-5.00
Facade, a load-bearing wall i | it T [9-]
i |
with a constant proportion : | - d { Windows @ 302-5.47
of vertical openings :
Lime mortar coating ’ b l Energy demand [KWh/m® year] 2 UK Research
E E e | Sy and Innovation
Surface treatments and paint colour = | '
I dd N = ctc-?»u:z

Windows with vertical wooden Yy o
swing door and inward opening Mo;lar floor cc;vcred Casement vnndolws with wooden Meating demand Cooling Demand Ca-tarcwc by o0 Eiragsean Linkon and e Lt Mesewrch and b

[y < < e ws reprarimd sy b on (hama o Lo 08 how by ) mety

with ceramic tiles frames and single glazing 59-123 50-70 Yoot Tmae of e Laropess Unan w Suropmen Chvass, i

Frmrvwwrere Lvmive fary Metme dm fumgaas e rar e 0 @ 4y
ALDN Wy o De Pebd (RSOrARN o T




Webinar "From Case by Case to Scalable Solutions:
Typology Approaches in Historical Building Renovation™

Part II: Towards replicable solutions for energy renovation of
heritage buildings — a typology approach

Alessia Buda,
Politecnico di Milano

#EURegionsWeek




S BY OPTIMISING COMFORT

(A

HeriTACE

HeriTACE ambition is:

* To develop replicable renovation strategies
for selected townhouse typologies, using
an archetype approach

 To define a replicable holistic assessment
model for heritage townhouses in
historical neighbourhoods




8Y OPTIMISING COMFORT

(A

HeriTACE

HeriTACE ambition is:
An archetype is a typical and often repeated principle
* Todevelop replicable renovation strate~ of a building design with clear characteristics.
forselected archetypes
An archetype serves as a prototype for designing

» To define a replicable holistic assessment building with the same function.
model for heritage townhouses in
historical neighbourhoods



m ARCHETYPES ANALYSIS

The research is conducted simultaneously in four countries:

Belgium, Norway, Estonia, and Italy, each with its distinct
variations of this specific building type.

One representative historic city was chosen in each country,
where archetypes and case studies were identified.

Archetypes analysis was made using:
* extensive literature research (both historical and recent)

* inputfrom heritage experts
* inputs from past research projects
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m CASE STUDIES SELECTION

« Small and medium-scale heritage buildings in historical neighbourhoods/cities

* Used as single- or multi-family dwellings, and/or office - commercial spaces etc.
. Predatlng 1945
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PROCESS

Initiating the planning process

Building survey and assessment

RGY PERFORMANCE OF HISTORIC BUILDINGS

OUTCOME

Building documentation

I
Specifying the objectives

— List of targets
Deciding It improvement ot energy per- [f no need - end of process
formance is needed
I
Assessment and selection of
measures for energy refurbishment
Compile a long list of measures :
) Long list of measures
Exclude inappropriate  measures
Assessment of remaining medsures st Short list of measures
Selection of packages of measures - Packages of measures
Assessment of packages
in relation to targets

v

Integrating building and neighbourhood

mm) Scales?

mm) Definition of targets for assessment?

Y\ CRITICAL POINTS:

SELECTION OF PACKAGES OF
MEASURES

DIFFICULTY TO CONSIDER THE
> MEASURES EFFECT AS A WHOLE

Optimal packages?
Time-consuming!?
Expert knowledge!?
Design cost?

Decision —

Proposed measures




PROCESS

Initiating the planning process

Building survey and assessment

Y PERFORMANCE OF HISTORIC BUILDINGS

OUTCOME

Building documeniciion

For ‘similar’ buildings,

I
Specifying the objectives

l

List of targets | part of the same

Deciding It improvement ot energy per-
formance is needed

building typology,

If no need - end of process ‘

Assessment and selection of
measures for energy refurbishment

Compile a long list of measures

=z7 |s it needed to repeat
- the entire process
every time?

Exclude inappropriate  measures

Assessment of remaining measures ==

Selection of packages of measures

Long list of measures for every case?

Can we make it faster

Short list of measures

rYoN

Assessment of packages
in relation to targets

and have optimised packages

Packages of measures

v

And set holistic targets?

Decision

Proposed measures




3

Initiating the planning process _
planning process

Heritage value ‘ ‘
assessment document
Users’ investigation . .
Building survey and assessment # Archetype and pre-renovation baseline

selection
Technical

Documentation sheet ‘ ‘

Specifying the objectives and KPls
in MDMA model

4

Initiating the preliminary

Specifying the objectives

2

Detailed assessment and design of
selected measures for the case-study .
archetype/baseline

2 2

Definition of compatible solutions F Overview on feasible solutions

Multi-
‘ dimensional
Assessment and selection of model
combinations of measures for




TEST ON CASE STUDIES
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m CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

This process aims supporting the heritage building significance investigation through a more transparent and
systematic understanding of the multiple values embedded within historic buildings and neighbourhoods
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m CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

—: ® e

— 0O

— = - Iy

- ®-® e
Creating a document/technical Discussing through users’ need Implementing the holistic
sheet for facilitating decisions survey and protocol about the renovation approach key
that balance conservation with social acceptability of performances

performance enhancement interventions



CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

A DOCUMENT FOR SUPPORTING . o : A
DECISION-MAKERS in compiling |
building knowledge data*

e SEMPLICITY: simple,
shareable criteria of building
analysis with examples for the
compiler

Comments

* FLEXIBILITY: applicable across
different contexts and
countries, including at the
neighbourhood scale

*Developed by PoliMI, based on EN 16883:2017, EN 16096:2012 and EN 16095:2012



CASE STUDY -
MONTANARA, Mantova
(Italy

Construction
period
Archetype
Architectural
configuration
Original
Function
Actual
function

+ Building from the

early 17th century
Palazzetto typology
(building planimetry
is developed in depth
and three-openings
rhythm on the
facade)

three floors above
ground, plus a
basement and attic
Original and actual
use is Residential
building

* Mantova, Italy

Cfa - Humid
Temperate climate
(HDD 2388, CDD 180)

Private property
Single owner
UNESCO protection
area; PGT Areas with
very high landscape
sensitivity

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

Building Identity Card

» ltis located in what
| isthe area of
Mantua considered
as suburb of the
first and second
circle (15th -19th
centuries)
 Theareais
characterized by
dense and
compact blocks
that define a
continuous curtain
on the street front

Only interventions within the
limit of building renovation
are allowed, and, if necessary,
verifying the landscape and the
sensitivity of the intervention
on the surroundings




CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

Building Identity Card

2L~
o Number of LA L
floors <A\ <f
o Presence of R
attic/basement M S
o Gross heated n n _g "!:
CASE STUDY - area fUnheated n [. Vi,
MONTANARA, Mantova e 153
(Italy) relevance HHI
gi 1
<> o4
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CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

Building Identity Card

INSTRUCTIONS FOR THE COMPILER WITH EXAMPLES
* Describe the main wall typologies (e.g., mixed stonewalls of the 15th  Brickwork from 17th century with small

century; brickwork from the 1920s, etc.) integrations in the upper levels.
Wall » Describe each wall type as much as possible, including information
typologies on the layers of the wall components (from outside to inside) and
o Construction the period of construction. (e.g. WALLO1 - mixed rubble stone of XVl
elements cent., thickness 60 cm, layers: cement plaster outside (XX cent.)
o Roof (around 2,5 cm), rubble stone with mortar cement (around 45-48
o Floor cm), gypsum plaster inside (XIX cent.) (variable)
* Annotate on plans with a code all different wall types (e.g. WALLO1,
o Wall etc.)
CASE STUDY - o Windows and State of » Describe if different wall typologies present decay problems (e.g., The fagade located on the internal
MONTANARA, Mantova doors conservatio rising damp at the foot of the wall, etc.). Indicates whether any parts  courtyard has numerous points of
(Italy) o Interiors n have been changed/replaced over time and in what period. humidity especially in the uncovered i
* Addif there has been any retrofit of this element already passage of the portico. o &
Finishing Describe theinternal and external wall finishing and their state of The different finishing layers show the (
conservation (e.g., 1950s cement mortar plasterin good condition; no presence of different historical 1
externalplaster, butinternalVenetian stucco plaster from the 15th stratifications. - ™ 1
FOR EACH: century; cladding panels in very poor condition) F ol T )
Valuable / Describe briefly and in general external valuable elements on the The main fagade has a recently made “‘ P A
- Elemen_t authentic facades (e.g., friezes, frescoes, frames, balconies, etc.) plaster, the base of which has been 4 .- -
typologies elements covered with a cement mortar. The ,
description facade atthe back s instead covered &2
- State of with alight lime-based plaster. i
conservation Describe briefly and in general the presence of internal decorative Underthe recent plasterthere are
- Valuable elements on the walls (e.g., tapestries, mouldings, stucco decorations, frescoes dating back to the late 19th
elements wall frames, skirting boards, painted motif decorations, etc.) century.
|




CASE STUDY -
MONTANARA, Mantova

(Italy)

o

O

o

Heating and
cooling system
Ventilation
system

Other
information
(DWW, RES,
passive
systems, other)

FOR EACH:

- Brief
description

- Main features

- Distribution
and control
system

- State of use

Building Identity Card

not functioning.
However, previously
the building was
divided into 6
apartments; in each of
them there was agas
boiler used both for
DHW and for heating
and the terminals were
radiators. No
ventilation system
Distribution along
walls and in the ceiling
Unclimatized rooms:
staircases; attic; cellar
Six electric POD (bills
archive for oneyear)

A ventilation tower
was in use in the 17th-
18th centuries. Then, it
was closed

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

detected building pathologies and
their possible causes

state of conservation of the
existing technical installations
(including passive systems)

description useful to resume
the needs for intervention




Building Value Assessment section

LISTED BUILDING /
PRESENT LOCAL BINDING RESTRICTIONS

Compile the value assessment part to
recognise the additional presence of values

Consult your local
conservation authority Proceed through a
to clarify what are the detailed knowledge of the
elements that led to the building peculiarities,

recognition of a legal including those not listed
constraint

NOT LISTED BUILDING /
DO NOT PRESENT BINDING RESTRICTIONS

Compile the value assessment part to
recognise the presence of values

Consult your local Proceed through a
conservation detailed knowledge of the

authority’s opinion building transformation
process to the present



CASE STUDY -
MONTANARA, Mantova

(Italy)

It belongs to the
17th century

It has
documentary
evidence
through historic
maps (i.e.
Ranieri’s map)

It is part of the
Mantova
historic centre
second circle
area and
UNESCO
protected
part

Itis part of the
seventeenth-century
neighbourhood
curtain of the historic
centre of Mantua with
historic windows
Inside there are
numerous relevant
elements: frescoes of
different dates, reed
ceilings with stuccoes
from the late '800

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

Building Value Assessment

The presence of a
wind tower and a
double courtyard
(internal and
external) allowed for
improved passive
ventilation and
lighting within the lot

Inside the building we
find a 17th century
walled window that
demonstrates the
ancient use of the
wind tower.
Greatimportance is
given to the false
ceiling system with
hand-woven canes
that coverthe ancient
wooden floor



CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

Building Value Assessment
l The term authenticity/integrity here is intended to indicate the preservation of building peculiarities that do not necessarily

allude to perfect conservation. It means more specifically the ability to carry over time the significant characteristics of a site.

THIS PART MAY
SUPPORTTO
UNDERSTAND:

v
“
CASE STUDY - « ifthe building/ part -
MONTANARA, Mantova of it has been N
(Italy) subject of global or »
b |
-

punctual
restorations /
interventions (e.g.,
extension/additions
, Substitutions, etc.)

if present
modifications and
alterations are
compatible respect
to the historic
construction




TEST ON CASE STUDIES
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How to deal with the variation in heritage value?

* Archetypes are mainly about typology, geometry, lay-out...

* Within a typology, some buildings and some building elements are more / otherwise valuable than others
* What means ‘heritage value’?

Heritage value categories Heritage value scenarios
at building element level at building level

Baseline scenarios for each archetype

Building-Technical

Heritage
Value
Scenario




m HERITAGE VALUE CATEGORIES

The baseline scenarios define the
situation of the heritage
building as a starting point for
the HeriTACE renovation
approach and are a reference
situation for assessing the
performance indicators.




HERITAGE VALUE CATEGORIES

WALLS
Cladding of the

internal walls
with dryand
removable
systems (e.g.
curtains,
structures in self-
supporting
panels)

Installation of
insulation in the
attic floor

WALLS

Replacement of
theruined old
Addition of plaster with a
interior compatible
insulation at roof nanotechnologi
level* cal material,
addition of
interior
insulation*

FLOORS

Installation of
insulation at
basement level
frominside

FLOORS

Installation of
insulation at
ceiling level
frominside*

e Ifthere areno decorations/ valuable surfaces

FLOORS

WINDOWS

Installing joints
to reduce air
leaks, inserting
solar films

Installing any
shading systems
such as
removable
internal blinds

WINDOWS

Substituting the
existing glass
pane with one

more
performant

Adding an
interior
secondary
window

WINDOWS

Adding Installation of

Adding external insulation at

insulation, also additional

changing the insulationto the

roof covering internal and
external walls

groundfloor Changing
level, covering windows*
the existing floor

In this category we can also consider replacing damaged parts with copy of
original ones



m HERITAGE VALUE SCENARIOS

4. Any measures
allowed

More to preserve

v_IV

Less to preserve



Baseline scenarios

Based on interdisciplinary analysis of case-studies and typology, including also building technicalinstallations and use data

pre-renovation baseline scenarios: before energy renovation

renovation baseline scenarios: "common practice" renovation

HeriTACE renovation scenarios: HeriTACE renovation




TEST ON CASE STUDIES
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Would this approach be useful to your
profession?

Yes

G 1 00 %

No
@ 0%

i)




Are you familiar with the EU standards and how
to apply them?

Yes
G 35 9

No
Gl 65 9




Webinar "From Case by Case to Scalable Solutions:
Typology Approaches in Historical Building Renovation

Part III: Overview of innovative solutions for energy renovation
of heritage buildings

Eline Himpe, UGent & Daniel Herrera, EURAC Research

#EURegionsWeek




Overview of innovative solutions

Working Working Not
intensively partially working

........
o . o .
o e » )
° o ) D .
erl : ] : :
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b o Caast

7| ) FuturHist &
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https://futurhist.eu/

Development of an integrated planning toolkit

©© Objective: To develop a methodology that based on input data from the
user can identify an optimised package of solutions for deep
renovation of historic buildings

a = A

aaaaaaaaaaaaa

o of data
Mainly qualitative uantitative
Scenario based lainly measured *Dashboard”
Mainly caiculated Low uncertainty
High uncertainty
lllllll
—
}66':6 Ex-ante Criteria 2| Ex-post
Q
;ggg cccccccccccc 00| calculations
Ls.oL ) 00
Ex-ante Ex-post
m

bl Indicators &

RRRRRRRR

Integrated FUTURHIST implementation at Demonstration cases

& o
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Example elements of the toolkit

© - Longlists / shortlists

Building
element

“Long” lists of
solutions

EEEIEEE

Wall

Roof

Windows

a U B W

Basement @

#EURegionsWeek

D2.2 Envelope improvement concepts for heritage buildings

1.2.9 Aerosol sealant for air leakage control

General information
Part of envelope:

air leakage locations

Brand name:

AeroSeal

Source name

AeroBarrier

Source website:

Description

Whole building or part of a building
would be overpressurized. Aerosol
would be sprayed into the air and the
substance would try to escape the room
through cracks and cavities, sticking to
walls of the cracks and filling these
eventually. After solidifying air leakage
would be reduced

lllustration:

Relevant climate zones:

Tundra Cold & moist climate | Mild & moist climate

Warm dimate

R Envelope improvement concepts for heritage buildings

[ Occupants must be moved out during the

retrofit

g retrofit

No interruption

Should be done before interior finishing.
Airtight  building needs sufficient

| ventilation.

Very small, positive impact

feture

All the facade details would
| stay the same
No change

Mould risk in case of
| insufficient ventilation

| Low risk

No change

| Moderate risk
No additional risk

in parameters

new layers for typical | 0 (only air leakage control)

Hiation layer, mm

Not relevant

X
Common parameters
Relevant building structure Brick
| Integration impact | Medium
Visibility Low
Reversibility Low. Small particles would penetrate the
masonry.

Conservation compatibility

Heritage value is preserved, but interior
surfaces could become more shiny. If the
cracks are caused by (seasonal)
deformations of the building components,
they would probably reappear in some
time

Decrease of operational carbon emissions | +

Amount of embedded carbon needed for | -

| renovation (-~ = cant |
Technology Readiness Level TRLY

| Operational costs | €€€

[ Capital costs (investment) I3

i material Ao, W/(m*K) | Not relevant

pridges compared to | -

kediuced osses |

No impact
less ++
imoderate rovement

32

| Con

tien compatible pass

Table 38 Solution IW-15: Hemp+lime insulation.

rofit solutions

[Type T8 ]
1 Sal Ap-lime insulation
2 Category Biobased
g .
E
.E - — .
= o
E -
1 Tessible supplier .
" +  Internal finizh
g |3 Compasition {from inside to aursida) «  Hemp blocks & bricks OF hemperete
= tlime-hemp concrete)
% 3 Systom thickniess adaptable
é- 7 Av. thermal conductivity 0.08-0.1 WimK
Z 8 Tharmal canductivity of ins. layer 0.053-0.07 WimK
% a Firn pratoction class : ;_J;]_m
T System type vapour open fcapillary active)
= Capillary active yes (moderatety)
1z ‘Based an natural materials yes
§ » Embodied norgy <25 Mlfkg
Fou Average fetime 100 years
5 5 R yes, can be chopped up and recast into
z ecyclahility hemp bricks / hemp stones
TS Prefabricated salution na
g Reversible system depends an installation
E Availoble as prefabricated blocks ar
. mixed and farmed on-site in temparary
" 18 I 11
2 eallation farms. Hemperete is applied directly to
3 the wal, suitabie far uneven surfaces.
1 Cost Mediuom (€6)




Building envelope: interior insulation

e ‘- . . . ‘ e .-_ Interiorf: : h — .:.,, .
& - Insulation of historical wooden fagades N "a’n [ | \\ |
) ) ) ] R 0ld barrier layer ‘ i
in changing Nordic climates s . — El’ -
P - & 0| 1 \
=0 \

. @ * Prefabricated lime-based insulating
panels

" 4 » Biochar as construction material with
insulating and moisture regulating
properties

#EURegionsWeek




Building envelope: exterior insulation

suny
.
‘e

*
o
.
H
.
.

. * Self-healing lime-based renders for
improved durability

DAk 25

. 4 + Portable NMR for non-destructive onsite
testing of moisture absorption of facades

#EURegionsWeek



Building envelope : windows

.....

of historical windows

. * Measuring and improving the energy
performance of historic
* Double (box-type) windows
e Sash and case windows
* Wooden balcony doors

o
»
"
-
.
.

. d
'''''

. * Improving summer performance of
historic windows in northern countries

#EURegionsWeek




Ventilation solutions

......

. * Integration of ventilation concepts in
heritage buildings

......

. * Performance-based ventilation concepts,
incl. demand-control

““““

e

.~ * Balancing ventilation and insulation & .
strategies to avoid moisture risks and mould g
growth RE =

| e

#EURegionsWeek




Heating and cooling solutions

.+ Ventilative cooling potential assessment tool

-----

i » Transformation of existing heating systems
to low-temperature heating,

* byreuse of existing radiators,

* integration in hybrid systems

* orcomplement with local comfort solutions

_____ : » System design and control
* Optimising energy use and comfort exactly where and when
people need it (in Time and space)

""""

#EURegionsWeek



Energy and storage system solutions

o0 . Integration of renewable energy systems
* Heat pumps in multi-tenement historic buildings

@ © - Building Integrated PhotoVoltaics
* BIPV modules that integrate aesthetically
* Guidelines for users and designers

““““

* Optimal design and control

#EURegionsWeek




Building integration and demonstration

““““

 Tailoring - Demonstration = Replication

; |

— - E':H_
2]

b 4 =
i | EEEE
| ol BIIN&E —
Georgian cottage Georgian tenement .
Scottish Georgian Scottish Georgian Monu mentalbyggn?d S\,NeAd'Sh
detached terraced tenement monumentalpublic building
cottage building (1850-1920)
(1750-1850) (1750-1850)

Casade pisos
Spanish terraced
tenement
building
(1600-1920)

Kamienica
Polish terraced
tenement building
(1750-1945)

#EURegionsWeek




Building integration and simulation

® ® Building simulation

* Energy, comfort, indoor air quality
* Heat and moisture transport

Used for...

* Research and development of solutions

e Performance assessment

* Simplified simulation methods: Accuracy vs Usability — Can
simplified approaches provide useful information?

* Detailed simulations of variety of scenarios: database of pre-
simulated renovation packages

#EURegionsWeek




Building integration and optimisation

o . Optimal combination of building envelope and HVAC solutions for
heritage building types
* Accounting for holistic set of performance criteria
* Design and control accounting for the dynamics of buildings, their use, energy sources

* For example:
* Optimising passive solutions providing summer comfort and moisture regulation
* Optimising insulation and ventilation solutions to reduce moisture risks and increase energy efficiency

& - Optimising the integration of buildings, renewable and residual
energy sources in historical neighbourhoods
» Design and control of 5" generation district heating

#EURegionsWeek
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Which topics are of interest to you for future
webinars?
(1/2)

e More detailed technical information learned in implementing the

would be useful! For example how retrofits

do you impose thermal insulation
or ventilation, etc.

Sistematization of mid-XX century
building strategies of intervention
for the conversion into residential
buildings.

To what extent can the process of
designing interventions be
simplified?

Ventilation and thermal insulation
in histroric buildings

Results of the retrofit, lessons

Using another interventions with
no ETICS

More specific case studies
intervention solutions

Typology

In/situ monitoring processes and
enstruments

About LCA?

Special Solutions of Energy Savings

Interventions on Listed Buildings
Practical: how do you involve the

users of those heritace projects?



Which topics are of interest to you for future
webinars?
(2/2)

e More about buildings involved

e Comparison of regulations between
European countries

* Go deeper in the definition of the
building typologies

e Building performance

e Simulation softwares




Thank you!

Follow us to stay informed
 HeriTACE: subscribe to newsletter, Linkedln and YouTube

% HeriTACE www.heritace.eu

* FuturHist: subscribe to newsletter and Linkedln (Summer school in 2026!)

@ FuturHist www.futurhist.eu

#EURegionsWeek
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http://www.futurhist.eu/
https://futurhist.eu/
http://www.heritace.eu/home
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