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IEA SHC Task 59

Deep Renovation of Historic Buildings 
towards lowest possible energy demand and CO2 emission (NZEB)

Operating agent: Alexandra Troi, Eurac Research

Task within the IEA SHC programme
/ƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ L9! 9./ ǇǊƻƎǊŀƳƳŜ ƻƴ άƳƻŘŜǊŀǘŜ ƭŜǾŜƭέ ŀǎ L9! 9./ !ƴƴŜȄ тс

/ƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ L9! t±t{ ǇǊƻƎǊŀƳƳŜ ƻƴ άƳƛƴƛƳǳƳ ƭŜǾŜƭέ

Start: September 2017

End: February 2021
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AROUND THE WORLD
Partners & Programmes

TASK SHARING
Twenty five institutions from thirteen different countries. Task59 will benefit from the 
expertise and previous experiences that the different partners will bring to the project.

OPERATING AGENT
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Vision

Conservation of historic buildings and climate protection 
is not an antagonism

In the last 10 years, a shift could be observed,
from άŘƻƴΩǘ ǘƻǳŎƘ ƻǳǊ ōǳƛƭŘƛƴƎǎέ
to άƭŜǘΩǎ ŦƛƴŘ ǘƘŜ ǊƛƎƘǘ ǎƻƭǳǘƛƻƴǎ ǘƻƎŜǘƘŜǊέ

2013 ICOMOS established
Scientific Committee for Energy and Sustainability

2017 CEN standard 16883
Improving the energy performance of historic buildings
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άIƛǎǘƻǊƛŎ ōǳƛƭŘƛƴƎǎ according EN 16883 all buildings with 
ŜƭŜƳŜƴǘǎ άǿƻǊǘƘȅ ƻŦ ǇǊŜǎŜǊǾŀǘƛƻƴέ 
-> all types & ages, not just listed/protected buildings

Historic buildings?

NZEBaccording IEA SHC Task 40 | EBC Annex 52 as equalized 
energy balance is reached by bringing together architectural 
design, energy efficiency and local use of renewable

towards / lowest possible 
No absolute threshold, but best for each building ς
άŘƻƴΩǘ ǎǘƻǇ ǘƘƛƴƪƛƴƎ ǘƻƻ ŜŀǊƭȅέ
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b½9. ŀƴŘ ά[ƻǿŜǎǘ tƻǎǎƛōƭŜέ

9t.5Υ ŘŜŦƛƴŜǎ b½9. ŀǎ άŀ ōǳƛƭŘƛƴƎ ǘƘŀǘ Ƙŀǎ ŀ ǾŜǊȅ ƘƛƎƘ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜΦ ¢ƘŜ ƴŜŀǊƭȅ 
zero or very low amount of energy required should be covered to a very significant 
extent by energy from renewable sources, including energy from renewable sources 
produced on-ǎƛǘŜ ƻǊ ƴŜŀǊōȅέ

It is left to the Member States to specify how this benchmark is met and define low 
amount of energy, and on-site or nearby. discussion is almost exclusively centred on 
the cost-optimal analysis of different scenarios when it comes to the identification of an 
energy demand target

Historic Buildings?
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b½9. ŀƴŘ ά[ƻǿŜǎǘ tƻǎǎƛōƭŜέ

9t.5Υ ŘŜŦƛƴŜǎ b½9. ŀǎ άŀ ōǳƛƭŘƛƴƎ ǘƘŀǘ Ƙŀǎ ŀ ǾŜǊȅ ƘƛƎƘ ŜƴŜǊƎȅ ǇŜǊŦƻǊƳŀƴŎŜΦ ¢ƘŜ ƴŜŀǊƭȅ 
zero or very low amount of energy required should be covered to a very significant 
extent by energy from renewable sources, including energy from renewable sources 
produced on-ǎƛǘŜ ƻǊ ƴŜŀǊōȅέ

Ånot necessarily refer to a formally listed or protected building

Åbut rather to any building that is worth preserving because of its cultural value

ĄTo open up for a more flexible definition also implies a wider space of negotiation

ÅConservation aspectsshould be taken into account when choosing energy retrofit 
measures, evenwhen the building is not formally listed, 

Åbut also that no measure should be ruled out beforehand, regardlessof the level of 
protection

Historic Buildings?



RENOVATING HISTORIC BUILDINGS 

TOWARDS ZERO ENERGYwww.iea-shc.org10

Negotiation space

Previous attempts postulated a 
linear continuum.

Ą some measures are discarded a 
priori, based exclusively on the 
ōǳƛƭŘƛƴƎΩǎ ŎŀǘŜƎƻǊȅ

New approach in Task 59 focusses on the idea of a 
changing negotiation spacewould including any 
retrofit measure that is compatible with the building. 

Ą It would therefore depend on the assessmentof 
the single building and result from the dialogue
among the different stakeholders involved in the 
decision making

D. Herrera-Avellanosaet al., 2019, Deep renovation of historic buildings, 
International Journal of Building Pathology and Adaptation, Vol. ahead-of-
print No. ahead-of-print. https://doi.org/10.1108/IJBPA-12-2018-0102
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Bring different projects together
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Target audience

ÁArchitects and consultants

ÁBuilding owners & users

ÁDevelopers and contractors

ÁPolicy makers

ÁNational heritage authorities

ÁCraftsperson & construction industry

ÁEducational bodies
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Proposed Task Structure

A. Knowledge Base

B. Multidisciplinary planning 
process

C. Conservation compatible 
retrofit solutions

D. Demonstration and 
dissemination



RENOVATING HISTORIC BUILDINGS 

TOWARDS ZERO ENERGYwww.iea-shc.org15

Guide the process 

Firstlook at the building, understand 
the architecture and heritage 
values

Thenoutline the aim and develop an 
overall concept for the 
intervention

Finallythis will allow you to find the   
right solutions for your building

Do not start from the solution
This would limit you too much in the dialogue 
and  prevent that you find the really best.
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http://itaspreis.gruppoitas.it/die-gewinner-2016/
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Respectful, professional 
restoration of historic 

elements

Role model for 
the valley, where 
several historic 
farms were lost

Integration of the 
ōŀǊƻǉǳŜ ά[ŀōŜέ όŎƻǊǊƛŘƻǊ 
ǿƛǘƘ ǾŀǳƭǘǎύΣ άStubeέ ǿƛǘƘ 

wooden panelling

Extension in 
dialogue with the 

old

No superficial 
modernisation



RENOVATING HISTORIC BUILDINGS 

TOWARDS ZERO ENERGYwww.iea-shc.org20

Rainhof

ArchitectureΦ άPaarhofέΣ ŀ ǘǊŀŘƛǘƛƻƴŀƭ ŘŜǎƛƎƴ μ ƎǊƻǳƴŘ ŦƭƻƻǊ ǿŀǎ ōǳƛƭǘ 
with solid stone masonry walls | first and top floor were built with the 
ǾŜǊƴŀŎǳƭŀǊ άBlockbauέ όǎƻƭƛŘ ǿƻƻŘύ μ Ƴŀƛƴ ōǳƛƭŘƛƴƎ ŘŜǎƛƎƴŜŘ ǘƻ 
accommodate three generations | ground floor was used as living room 
and kitchen on one side and workshop and pantry on the other side | 
entrance/corridor was used for animal slaughtering | rooms upstairs 
dedicated to the bedrooms for the family and farm workers 

Heritage. windows with deep reveals and decorative painted frames 
around | vaulted ceiling at the entrance | woodwork filigree of the 
balcony | "Labe" with its barrel vaulting and the "Stube" with wooden 
cladding and valuable wooden ceiling divided into sections 
("Felderdecke") from 1901 | materiality and appearance of the wooden 
shingle roof.
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Rainhof

Status. Overall good condition | northeast corner some salt damage | 
only two rooms heated 

Aim of the retrofit. Restore, renovate and extend with one apartment 
on the ground floor and two holiday apartments on each of the floors 
above | preserve the overall appearance of the listed building & enable 
contemporary living and working | increase in energy efficiency and 
comfort of the building

Renovation concept. Insulation of the roof ςkeeping shindles| 
windows from a local window fitter | one additional roof integrated 
window [not visible] | insulation from inside | insulation mortar for 
ǎǘƻƴŜ ǿŀƭƭǎ μ ƛƴǎǳƭŀǘƛƻƴ ōŜƘƛƴŘ ǿƻƻŘŜƴ ŎƭŀŘŘƛƴƎ ŦƻǊ άStubeέ ŀƴŘ ǳǇǇŜǊ 
floors | heat from biogas (own cows) and biomass (own wood)
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12 Historicfarmsover 6 years
Bauern(h)auszeichnung
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Selection criteria for case studies
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Overview on case studies
Interim status, Sept. 2019
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Osramhuset (The Osram Building) Copenhagen DK 1945-1959 plan 824,0 m²

Rainhof Gsies IT before 1600 plan plan plan 390,0 m²

Villa Castelli Bellano IT 1850-1899 plan plan plan 564,0 m²

Klostergebäude Kaiserstrasse Vienna AT 1850-1899 plan plan 2.750,0 m²

Klitgaarden Hundested DK 1850-1899 221,0 m²

Basilica di Santa Maria di Collemaggio L'Aquila IT before 1600 2.140,5 m²

Lichtmayrgütl in Graming Graming DE before 1600 plan plan plan plan 150,0 m²

Beim Jäger Baierbrunn DE before 1600 plan plan 308,0 m²

Notarjeva vila Tolmin SLO 1900-1944 412,2 m²

Hof 6, Schwarzenberg, Voralberg, AustriaSchwarzenberg AT 1600-1700 plan plan plan 300,0 m²

Mercado del Val, Valladolid (Spain) Valladolid ES 1850-1899 3.936,0 m²
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Case studies Timeline
Period of the construction, timeline; Interiumstatus: Sept. 2019

Notarjeva vila

Rainhof

Basilica di Santa 

Maria di Collemaggio

Lichtmayrgütl

in Graming

Beim Jäger

before 1600 1600-1700 1850-1899

Hof 6, 

Schwarzenberg

Mercado del Val, 

Valladolid Villa Catelli

Klostergebäude 

Kaiserstrasse

Klitgaarden

1900-1944 1945-1959

Osramhuset (The 

Osram Building)

Mariahilfer Straße

Nominiert für Staatspreis Architektur 

und Nachhaltigkeit 2014

Nominiert für Staatspreis Architektur 

und Nachhaltigkeit 2019
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CONNECTIVITY
Combining efforts - Linking online resources

RENOVATING HISTORIC BUILDINGS 

TOWARDS ZERO ENERGY

6 countries

9 partners

21 observers

60 case studies

12 countries

24 partners

50 case studies

100+ examples

?
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DO YOU KNOW A 
GOOD EXAMPLE?
GET IN TOUCH!

Task59@eurac.edu
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Guide the process 

Firstlook at the building, understand 
the architecture and heritage 
values

Thenoutline the aim and develop an 
overall concept for the 
intervention

Finallythis will allow you to find the   
right solutions for your building

Do not start from the solution
This would limit you too much in the dialogue 
and  prevent that you find the really best.

This is also reflected in 
SubTaskB 
when it comes to analyse how 
the multidisciplinary planning 
works and which tools are used 
to support the dialogue

Ą EN 16883 as starting point
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... is NOT a standard that makes thedecision for the end user by defining 
requirements and providing solutions.

... it should rather allow the user to make an ϦƛƴŦƻǊƳŜŘ ŘŜŎƛǎƛƻƴέ

EN 16883:2017
Conservation of Cultural Heritage 
Guidelines for improving energy performance of historic buildings

SubTaskB - Multidisciplinary planning process


