
KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF ARCHITECTURE AND THE BUILT ENVIRONMENT (ABE)

LICENTIATE THESIS IN
STOCKHOLM, SWEDEN 2012

Enhanced Energy Ef-
ficiency and Preserva-
tion of Historic Build-
ings

Methods and Tools for Modeling

TORUN WIDSTRÖM

Academic Dissertation which, with due permission of the KTH
Royal Institute of Technology, is submitted for public defence for the
Licentiate in Technology on Thursday the 4th October 2012, at 6:00
p.m. in M108, Brinellvägen 23, KTH, Stockholm.



ISBN: 978-91-7501-488-3 | Meddelande. Institutionen för byggvetenskap 12:207 | ISSN 1651-5536
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-102544

Abstract

As the environmental impacts of the energy usage of the world today becomes
more and more evident, enhancement of energy performance of the already
existing building stock becomes more urgent. Buildings belonging to the
cultural heritage are often the ones that are most difficult to deal with in this
context.

The subject of this thesis is the use of building simulation of historic
buildings. The task here is to identify and when necessary develop simulation
tools and methods that are suitable for planning of retrofitting strategies in
historic buildings, and to identify and analyze what demands such tools and
methods would have to fulfill, in what contexts different simulation strategies
are suitable, how the demands on the tools might be met and what results
and how the results would facilitate the decision making process in the most
optimal way. A powerful means to acquire such analyses is the use of whole-
building simulation. In the case of historical buildings there are several aspects
to take into consideration, determining the choice of simulation tool and
method.

This thesis includes

• Investigation of the variability of the demands on simulation tools and
methods that the historic buildings pose, and its implication on complexity of
the simulation process, and suggestion of a complexity index tool.
• Investigation of the whole-building simulation process and how it complies
with the demands identified, and how the exergy concept can be used,
exemplified by a case study.
• Identification of a need for a tool and method for a large amount of cases not
easily covered by abundantly available tools and methods
• Suggestion of a tool and method to address these cases, and presentation of a
case study where the suggested tool and method have been applied, with good
agreement between the simulated and measured values.

One important feature of the suggested tool is the Very Small Wall-part
Method, that includes the assessment of especially damage prone points into
the whole-building simulation model, otherwise unable to accommodate these
points. Another is the damage risk assessment feature where a mould risk
prediction tool is presented.
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