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Government buildings

º Old buildings with historical 
and architectural 
characters

º 1/3 of existing building 
stock 

º Diversity of old buildings 
before emergence of 
modern architectural 
movement

º After 1948: industrialized 
buildings, reproducible and 
standardized components
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From building stock 

to component

º Holistic and Hierarchical 
approach

º In situ, multiple interactions 
between the building 
composed of a large 
diversity of heterogeneous 
elements linked together, 
and its environment

º Complexity of old building 
results from its design and 
its history: it is an opened 
system
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Subsystems for audits

º Holistic approach for 
understanding the complexity of 
energy behaviors of old buildings

º Identification of subsystems

¸ environment and site, 

¸ indoor distribution

¸ traditional building techniques

¸ Envelope

¸ Windows

¸ Equipment

¸ Occupants

º Interactions between subsystems
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Global operational approach

º From outside to inside
¸ Environment / site

¸ Building

¸ Subsystems

¸ Indoor environment

¸ Occupants 

º From the first floor to the roof /

or from the roof to the first floor

º From global to local
¸ Building level: a top down approach in which the main target is the energy 

consumption of the whole building

¸ Component level: a bottom up approach in which the main target is individual items 
of equipment

º Difficulty: to consider interactions in the existing building before retrofitting 
without additive impacts of energy retrofit measures
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Environment and site

º Microclimate, close relief,                                                

solar masks,                                                                                    

urban morphologyé

º Essential thermal interaction                                                

between an old building                                                            

and its environment 

º Each retrofitting action                                                      

taken on buildingôs environment and 

site can lead to effects on energy 

performance: solar shadings, 

reflected radiation, potential of cooling 

night ventilation
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Complexity of energy 

flows in old walls
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Traditional building 

techniques

º Compact buildings

º Heavy structures and 

different walls with 

strong thermal inertia 

distributed between 

facades and inside walls

º Composite materials in 

the old walls

º No thermal bridge
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Envelope

º The use of local 
materials (unknown 
thermal conductivity) 
and several types of 
material in the same 
wall

º To protect the existing 
moisture barriers in old 
buildings

º To preserve different 
flows through the old 
walls (water ïhumidity 
regulation, air ïnatural 
ventilation)
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Windows

º In old buildings, the 
significant function of a 
natural ventilation strategy

º To replace old windows by 
tight windows can cause 
disorders related to humidity 
flows and condensation

º Facades of old buildings 
cannot be modified because 
of historical and architectural 
constraints
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Indoor distribution

º Interaction between an outside 
system and an inside system 
ñindoor distributionò

º In old buildings: orientation of 
rooms (sunny side, cold side, 
winter and summer), of thermal 
buffer spaces, crossing rooms 
(air ventilation strategy)

º Old buildings have a whole 
coherence of the indoor air 
temperature distribution
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Example of a case study 
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