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Introduction

• 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

• Many requirements to sensitively retrofit HBs – 
need to mitigate multiple risks

• Many stakeholders involved



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

Lack of understanding of Historic Buildings: 
Design, performance & technical compatibility

From Historic Environment Scotland’s ‘Guide to 
Energy Retrofit of Traditional Buildings’ (2021)

From Robyn Pender, typical differences in the movement 
of moisture and air in modern and traditional 
construction

Accelerated stone decay due to cement pointing



1. Overview of the challenges

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

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



1. Overview of the challenges

Lack of holistic approach in energy retrofit for any building

- Flat vs whole building (whole house approach)

- Many criteria to consider:

• Cultural value 

• Energy performance

• Carbon emissions (operational and embodied carbon)

• User needs and aspirations

• Indoor air quality & comfort

• Climate resilience

• Smart readiness

• Renewable Energy Systems

• Low maintenance costs 

FLAT 

BUILDING



1. Overview of the challenges

Maintenance too often overlooked…

- Yet first step for : 
Energy efficiency
Climate change adaptation

- Futureproofing interventions
- Costs often omitted 



1. Overview of the challenges

•Barriers are often interconnected and not 
easily categorized
• Importance of barriers varies with local 

context
•Regulatory and financial barriers (e.g. 

funding) dominate
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. Overview of the challenges

Building owners and tenants:

• 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



1. Overview of the challenges

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. Overview of the challenges

Policy makers

• Pressure to deliver net-zero…
• … and tension with heritage regulations
• Need to enable adoption of new technologies (net-zero targets, 

economic growth)…
• …  in line with best practice for HBs
• Local authorities not directly in charge of privately owned 

buildings – lack of resources to support transition (extra)



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)



2. Solutions needed



2. Solutions needed

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

From Simpson & Brown Architects’ Sir Basil Spence’s Canongate Housing – Conservation Statement  (2013) From Smith Scott Mullan Architects Elm Row project (2024)



2. Solutions needed

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

- Group buildings and define replicable packages of 
solutions
 Identifying and protecting common elements of cultural 

significance
 Addressing common issues and risks
 Requiring minimal adaptation for specific buildings 

within the typology



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)

Dublin Amsterdam Edinburgh



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 





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)



HeriTACE 

Holistic & Multi-scale
renovation approach

supported by building                          
envelope, HVAC and
energy solutions

optimising integration
of solutions
in Time and spACE

for the historical
townhouse typology

Heritage 
value

Energy

Cost

Sustainability

Indoor 
Environment 

& people

Durability

Elements

Neigh
bour
hood

Building



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.



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



Every historic building 
is different.



Well, sort of.







What if we could develop replicable retrofit solutions to 
future-proof historic buildings?



Shift the focus from individual buildings

Photo by Rolands Varsbergs on Unsplash 

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

36

Photo by Rolands Varsbergs on Unsplash 

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



Can we reverse/change the process?
From energy retrofitting solutions to the real building

Real historic building Tailored retrofit 
solutions
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Real historic 
building Typology

Tailored retrofit 
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Can we reverse/change the process?
Typologies can be used to link retrofitting solutions to real buildings

Real historic 
building Typology

Tailored retrofit 
solutions

A set of buildings with common properties 
(e.g., age of construction, geometry, thermo-
physical properties, climate context, energy 

performance...)



Every retrofitting design for an historic buildings requires multiple efforts

Real historic 
building Typology

Building-tailored 
retrofit solutions

Owner

User

Consultants
Designers

Heritage 
authorities

Specialists ...

Retrofitting project



Typologies can be used to link retrofitting solutions to real buildings

Typology
Typology

Typology-tailored 
retrofit solutions

Owner

User

Consultants
Designers

Heritage 
authorities

Specialists ...

Retrofitting 
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Typology Typology-tailored 
retrofit solutions

Real historic 
building

Typologies can be used to link retrofitting solutions to real buildings

Owner

User

Consultants
Designers

Heritage 
authorities

Specialists ...

Retrofitting 

solutions design

Owner

User

ConsultantsDesigners

Heritage 
authorities

Specialists ...

Retrofitting
project



Typology Typology-tailored 
retrofit solutions

Real historic 
building

Typology-based 
evaluations

Building-based 
evaluations

Retrofit

Developing and testing typology-based solutions

Selection 
of 

compatible 
solutions

Selection of 
feasible 

solutions







Defining historic building typologies

Córdoba

Edinburgh

Linköping

Kraków
?



List of typological 
features to collect 

data from 
existing buildings

Data collection 
about 5 

demonstrator 
buildings

Identification of 
typological 
features

Defining historic building typologies

Literature

Past projects 
working with 
typologies

EU datasets Defining 
features

Variable 
features



Defining historic building typologies

DEFINING 
FEATURES

VARIABLE 
FEATURES

*RANGE-BASED

FEATURES

OCCUPANCY

CURRENT 
USE

SPATIAL 
SITUATION

SURROUNDINGS

BUFFER SPACES

HERITAGE 
VALUE

LEVEL OF 
PROTECTION

AUTHENTICITY

INTEGRITY

RARITY

REPRESENTATIVENESS

INTEREST(S)

GENERAL
INFORMATION

CONSTRUCTION 
PERIOD

CLIMATE

ORIGINAL USE

CONTEXT

HERITAGE 
ATTRIBUTESELEMENTS TO PRESERVE

GEOMETRICAL 
PARAMETERS

SHAPE

SURFACE

POSITION

ARCHITECTURAL 
CHARACTERISTICSARCHITECTURAL 

STYLE

CONSTRUCTION

LAYOUT



4 countries, 9 typologies

Casa de pisos

Spanish terraced 

tenement building

(1600-1920)

Patio de vecinos

Spanish terraced

courtyard tenement

building

(1600-1920)

Willa miejska

Polish garden

city/urban villa

(1900-1945)

Kamienica

Polish terraced 

tenement building

(1750-1945)

Monumentalbyggnad 

Swedish monumental

public building

(1850-1920)

Flerbostadshus functionalism

Swedish functionalist 

multi-family housing block 

(1920-1945)

Georgian cottage

Scottish Georgian 

detached 

cottage

(1750-1850)

Victorian terraced

house

Scottish Victorian 

terraced house

(1850-1920) 

Georgian tenement 

Scottish Georgian 

terraced tenement 

building

(1750-1850)



Typologies addressed in FuturHist





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



FUTURE-PROOFING HERITAGE TOWNHOUSES BY OPTIMISING COMFORT 
AND ENERGY IN TIME AND SPACE

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 

HeriTACE



FUTURE-PROOFING HERITAGE TOWNHOUSES BY OPTIMISING COMFORT 
AND ENERGY IN TIME AND SPACE

HeriTACE ambition is:

• To develop replicable renovation strategies 

for selected archetypes 

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

HeriTACE

An archetype is a typical and often repeated principle 
of a building design with clear characteristics. 

An archetype serves as a prototype for designing 
building with the same function.



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)
• input from heritage experts 
• inputs from past research projects



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. 
• Predating 1945 
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EN 16883 – GUIDELINES FOR IMPROVING THE ENERGY PERFORMANCE OF HISTORIC BUILDINGS

CRITICAL POINTS:
•SELECTION OF PACKAGES OF 

MEASURES
•DIFFICULTY TO CONSIDER THE 

MEASURES EFFECT AS A WHOLE

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

Definition of targets for assessment?

Integrating building and neighbourhood 
scales?



EN 16883 – GUIDELINES FOR IMPROVING THE ENERGY PERFORMANCE OF HISTORIC BUILDINGS

For ‘similar’ buildings, 
part of the same

building typology,

Is it needed to repeat
the entire process

every time? 
for every case?

Can we make it faster
ànd have optimised packages

Ànd set holistic targets?



EN 16883:2017

REAL CASE-STUDY

Initiating the planning process

Building survey and assessment

Specifying the objectives

Detailed assessment and design of 
selected measures for the case-study

Definition of compatible solutions

ARCHETYPE

Initiating the preliminary
planning process

Archetype and pre-renovation baseline 
selection

Specifying the objectives and KPIs                
in MDMA model

Assessment and selection of 
combinations of measures for 

archetype/baseline

Overview on feasible solutions

Heritage value 
assessment document

Technical 
Documentation sheet

Multi-
dimensional

model 

Users’ investigation 
document



REPLICATION 
AND 

EXPLOITATION

CREATION AND 
TEST OF A 

MULTIDIMENSION
AL MODEL

ARCHETYPES 
AND CASE 

STUDIES 
SELECTION

RESEARCH 
ON RETROFIT 
SOLUTIONS

CULTURAL 
HERITAGE 
ANALYSIS

BASELINE 
SCENARIOS 
DEFINITION

TEST ON CASE STUDIES



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

NEIGHBOURHOOD SINGLE HB



CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

Creating a document/technical 
sheet for facilitating decisions 
that balance conservation with 

performance enhancement

Discussing through users’ need 
survey and protocol  about the 

social acceptability of 
interventions

Implementing the holistic
renovation approach key 

performances



CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

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

A DOCUMENT FOR SUPPORTING 
DECISION-MAKERS in compiling 
building knowledge data* 

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

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



Building Identity Card

General 
information

• Building from the 

early 17th century

• Palazzetto typology 

(building planimetry 

is developed in depth 

and three-openings 

rhythm on the 

façade)

• three floors above 

ground, plus a 

basement and attic

• Original and actual 

use is Residential 

building

o Construction 
period

o Archetype
o Architectural 

configuration
o Original 

Function
o Actual 

function

Geographical / 
administrative 
location

Climatic 
conditions

• Mantova, Italy

• Cfa - Humid 

Temperate climate 

(HDD 2388, CDD 180)

Urban 
context

• It is located in what 

is the area of 

Mantua considered 

as suburb of the 

first and second 

circle (15th -19th 

centuries)

• The area is 

characterized by 

dense and 

compact blocks 

that define a 

continuous curtain 

on the street front 

Ownership 
and existence 
of protection 
constraints

• Private property

• Single owner

• UNESCO protection 

area; PGT Areas with 

very high landscape 

sensitivity 

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

CASE STUDY –
MONTANARA, Mantova 

(Italy)

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS



Architectural 
Characteristics

Building Identity Card

o Number of 
floors

o Presence of 
attic/basement

o Gross heated 
area / Unheated 
area

o External area of 
relevance

2
1

1 2

I
N
T
E
R
I
O
R
S

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

C
O
N
T
E
X
T

CASE STUDY –
MONTANARA, Mantova 

(Italy)



INSTRUCTIONS FOR THE COMPILER WITH EXAMPLES

Wall 
typologies

• Describe the main wall typologies (e.g., mixed stonewalls of the 15th 
century; brickwork from the 1920s, etc.)

• Describe each wall type as much as possible, including information 
on the layers of the wall components (from outside to inside) and 
the period of construction. (e.g. WALL01 - mixed rubble stone of XVII 
cent., thickness 60 cm, layers: cement plaster outside (XX cent.) 
(around 2,5 cm), rubble stone with mortar cement (around 45-48 
cm), gypsum plaster inside (XIX cent.) (variable)

• Annotate on plans with a code all different wall types (e.g. WALL01, 
etc.)

Brickwork from 17th century with small 
integrations in the upper levels.

State of 
conservatio
n

• Describe if different wall typologies present decay problems (e.g., 
rising damp at the foot of the wall, etc.). Indicates whether any parts 
have been changed/replaced over time and in what period.

• Add if there has been any retrofit of this element already

The façade located on the internal 
courtyard has numerous points of 
humidity especially in the uncovered 
passage of the portico.

Finishing Describe the internal and external wall finishing and their state of 
conservation (e.g., 1950s cement mortar plaster in good condition; no 
external plaster, but internal Venetian stucco plaster from the 15th 
century; cladding panels in very poor condition)

The different finishing layers show the 
presence of different historical 
stratifications. 

Valuable / 
authentic 
elements

Describe briefly and in general external valuable elements on the 
façades (e.g., friezes, frescoes, frames, balconies, etc.)

The main façade has a recently made 
plaster, the base of which has been 
covered with a cement mortar. The 
façade at the back is instead covered 
with a light lime-based plaster.

Describe briefly and in general the presence of internal decorative 
elements on the walls (e.g., tapestries, mouldings, stucco decorations, 
wall frames, skirting boards, painted motif decorations, etc.)

Under the recent plaster there are 
frescoes dating back to the late 19th 
century.

Building Identity Card

o Construction 
elements

o Roof
o Floor

o Wall
o Windows and 

doors
o Interiors

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

FOR EACH:

- Element
typologies
description

- State of 
conservation

- Valuable
elements

CASE STUDY –
MONTANARA, Mantova 

(Italy)

Building 
Elements



Building Identity Card

o Heating and 
cooling system

o Ventilation 
system

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

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

FOR EACH:

- Brief 
description

- Main features
- Distribution 

and control 
system

- State of use

• Technical equipment is 
not functioning. 
However, previously 
the building was 
divided into 6 
apartments; in each of 
them there was a gas 
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 one year)

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

Technical 
Installations

SUMMARY OF THE BUILDING AND 
INSTALLATIONS STATE OF 

CONSERVATION

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

+
CASE STUDY –

MONTANARA, Mantova 
(Italy)



Building Value Assessment section

LISTED BUILDING / 
PRESENT LOCAL BINDING RESTRICTIONS

NOT LISTED BUILDING / 
DO NOT PRESENT BINDING RESTRICTIONS

Consult your local 
conservation 

authority’s opinion

Proceed through a 
detailed knowledge of the 

building transformation 
process to the present

Compile the value assessment part to 
recognise the presence of values

Consult your local 
conservation authority 
to clarify what are the 

elements that led to the 
recognition of a legal 

constraint

Proceed through a 
detailed knowledge of the 

building peculiarities, 
including those not listed

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



Building Value Assessment

Historical 
values 

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

CASE STUDY –
MONTANARA, Mantova 

(Italy)

e.g. place of key 
events; presence 
of notable figures;
role in the local 
history; period of 
significance, etc.

• It belongs to the 
17th century

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

Social values 

Cultural 
values 

e.g. role in 
local/national 
culture 
concerning also 
the context; 
symbolic 
meaning, 
connection with 
intangible 
heritage, etc.

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

e.g. community 
use, social 
function, linked 
to collective 
memory, etc.

/

Scientific 
values 

e.g. presence of 
passive building 
systems, 
innovative 
historic technical 
installations, etc.

Aesthetic 
values 

e.g. presence of 
key define 
features; visual 
relationships with 
surroundings; 
artistic 
significance, etc.

Architectural
values 

e.g. particular 
structural 
elements, 
external/internal 
local typical 
elements of a 
specific 
constructive 
period, etc.

• It is 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

• 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. 

• Great importance is 
given to the false 
ceiling system with 
hand-woven canes 
that cover the ancient 
wooden floor



Building Value Assessment

Authenticity / 
Integrity

CULTURAL HERITAGE ANALYSIS AND VALUE ASSESSMENT OF BUILDINGS AND NEIGHBOURHOODS

CASE STUDY –
MONTANARA, Mantova 

(Italy)

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 
SUPPORT TO 
UNDERSTAND:

• if the building/ part 
of it has been 
subject of global or 
punctual 
restorations / 
interventions (e.g., 
extension/additions
, substitutions, etc.)

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



REPLICATION 
AND 

EXPLOITATION

CREATION AND 
TEST OF A 

MULTIDIMENSION
AL MODEL

ARCHETYPES 
AND CASE 

STUDIES 
SELECTION

RESEARCH 
ON RETROFIT 
SOLUTIONS

CULTURAL 
HERITAGE 
ANALYSIS

BASELINE 
SCENARIOS 
DEFINITION

TEST ON CASE STUDIES



• 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’? 

How to deal with the variation in heritage value?

Heritage value scenarios 
at building level

Heritage value categories 
at building element level

Baseline scenarios for each archetype 
based on interdisciplinary analysis of case-studies and typology, including also building technical installations and use data

Heritage 
Value 

Scenario



HERITAGE VALUE CATEGORIES

0. Conservation and 
restoration measures 

allowed

1. Low Impact 
measures allowed 

2. Medium impact 
measures allowed

3. High impact 
measures allowed

4. Any measures 
allowed  

Invisible
Reversible

Keep original materials
(eg gaskets in the 

windows)

Preserving historic 
material, but improving 

(new glas in existing 
window, interior 

insulation of façade…)

Remove historic 
material and put new 

material
But aesthetically 

compatible
“Harmonising”

(eg new windows that 
fit in the overall street 

view…)

New material, no 
compatibility 
restrictions

(as in a new building, or 
not ‘valuable’ part of a 

heritage building)

Only repair and 
maintenance (no 
energy-related 

improvement) “the zero 
scenario”

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.

Therefore, two steps of generalisation were developed with the conservation experts involved in the project. A first step was to agree on common 
categories (for all countries involved) that express which interventions are allowed. These categories apply at component level (see Figure 5). As a 
second generalisation step, the local experts developed baseline heritage value scenarios at building level, in which each time the categories of 
allowable measures are specified for the building components (focussing on the components that could be impacted by energy-related 
renovation of the building), based on the expert knowledge of the cultural heritage value of the archetypes and the case -study analysis. These 
heritage value scenarios represent  typical situations



HERITAGE VALUE CATEGORIES

1. Low 
Impact 

measures 
allowed 

Installation of 
insulation in the 

attic floor

Cladding of the 
internal walls 
with dry and 
removable 

systems (e.g. 
curtains, 

structures in self-
supporting 

panels) 

Installation of 
insulation at 

basement level 
from inside

ROOF WALLS FLOORS

Installing joints 
to reduce air 

leaks, inserting 
solar films

Installing any 
shading systems 

such as 
removable 

internal blinds

WINDOWS

E
X

A
M

P
LE

S

Adding external 
insulation, also 
changing the 
roof covering

Adding 
additional 

insulation to the 
internal and 

external walls

Installation of 
insulation at 
groundfloor 

level, covering 
the existing floor

WALLS FLOORS

Changing 
windows*

WINDOWS

3. High 
impact 

measures 
allowed

E
X

A
M

P
LE

S

2. Medium 
impact 

measures 
allowed

Addition of 
interior 

insulation at roof 
level*

Replacement of 
the ruined old 
plaster with a 
compatible 

nanotechnologi
cal material, 
addition of 

interior 
insulation*

Installation of 
insulation at 
ceiling level 
from inside*

WALLS FLOORS

Substituting the 
existing glass 
pane with one 

more 
performant

Adding an 
interior 

secondary 
window

WINDOWS

E
X

A
M

P
LE

S

• If there are no decorations/ valuable surfaces

ROOF

ROOF

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



0. Conservation and 

restoration measures 
allowed

1. Low Impact 
measures allowed 

2. Medium impact 
measures allowed

3. High impact 
measures allowed

4. Any measures 
allowed  

HERITAGE VALUE SCENARIOS



Baseline scenarios

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

HeriTACE renovation scenarios: HeriTACE renovation

renovation baseline scenarios: "common practice" renovation

pre-renovation baseline scenarios: before energy renovation 



REPLICATION 
AND 

EXPLOITATION

CREATION AND 
TEST OF A 

MULTIDIMENSION
AL MODEL

ARCHETYPES 
AND CASE 

STUDIES 
SELECTION

RESEARCH 
ON RETROFIT 
SOLUTIONS

CULTURAL 
HERITAGE 
ANALYSIS

BASELINE 
SCENARIOS 
DEFINITION

TEST ON CASE STUDIES







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



Overview of innovative solutions 

Working 
intensively

Working 
partially

Not 
working

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



Example elements of the toolkit

• Longlists / shortlists



Building envelope: interior insulation

• Insulation of historical wooden façades 
in changing Nordic climates

• Prefabricated lime-based insulating 
panels

• Biochar as construction material  with 
insulating and moisture regulating 
properties



Building envelope: exterior insulation

• External Thermal Insulation Composite 
Systems (ETICS) with historical plasters

• Self-healing lime-based renders for 
improved durability

• Portable NMR for non-destructive onsite 
testing of moisture absorption of facades



Building envelope : windows

• Measuring and improving the air tightness 
of historical windows

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

• Improving summer performance of 
historic windows in northern countries



Ventilation solutions

• Integration of ventilation concepts in 
heritage buildings

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

• Balancing ventilation and insulation 
strategies to avoid moisture risks and mould 
growth



Heating and cooling solutions

• Ventilative cooling potential assessment tool
• Transformation of existing heating systems                                     

to low-temperature heating, 
• by reuse of existing radiators, 
• integration in hybrid systems 
• or complement with local comfort solutions

• System design and control 
• Optimising energy use and comfort exactly where and when 

people need it (in Time and space)



Energy and storage system solutions

• 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

• Unharvested heat sources in historic cities 
• Large Attics, parking garages, thermal storage

• Small-scale 5th generation district heating 
• Optimal design and control



Building integration and demonstration

• Case-study buildings
• Tailoring → Demonstration → Replication

Casa de pisos
Sp anish  ter raced 

tenement 
buildin g

(1600-1920)

Patio de  vecinos
Sp anish  ter raced 

courty ard tenement
buildin g

(1600-1920)

Willa miejska
Po lish gard en-

city/u rban 
villa

(1900-1945)

Kamienica
Po lish terraced 

tenement bu ilding
(1750-1945)

Monumentalbyggnad Swedish 
monu mental pub lic building

(1850-1920)

Flerbostadshus functionalism
Swedish functionalist mu lti-family housing 

block (1920-1945)

Georgian c ottage 
Scottish Georgian 

detached 
cottage

(1750-1850)

Vic torian terrace d 
house

Scottish Victorian 
terraced ho use

(1850-1920) 

Georgian tenem ent 
Scottish Georgian 

terraced tenemen t 
buildin g

(1750-1850)



Building integration and simulation

Building simulation 
• Energy, comfort, indoor air quality
• Heat and moisture transport 

Used for…
• Research and development of solutions
• 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



Building integration and optimisation

• 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 5th generation district heating 







Thank you!

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

• FuturHist: subscribe to newsletter and LinkedIn (Summer school in 2026!)

        www.futurhist.eu

www.heritace.eu

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