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ABSTRACT 

Today, many building software tools for evaluating 
energy efficiency are available. More than three 
hundred are listed by the US Department of Energy. 
Despite the diversity of the tools and their users, they 
generally share the same goals: to reduce the 
consumption of energy and even to produce surplus 
energy. 

We were interested in comparing the information 
provided by five softwares programmes that are 
widely used in France: EnergyPlus, TrnSys, 
CoDyBa, Pleiades + Comfie and PHPP. We used 
these programmes to predict the energy performance 
of an experimental low-energy building, currently 
under construction at Le Bourget-du-Lac. This 
building is the first one on the experimental platform 
of the French National Institute of Solar Energy. 

 

 

INTRODUCTION 
The growing trend to reduce consumption in the 
building sector is seen in a new generation of 
buildings - “low-energy buildings” - characterised by 
their lack of conventional HVAC systems. While 
many predictive tools are available today, few are 
specifically dedicated to these new constructions.  

This trend towards the rationalisation and 
optimisation of energy use means that the 
professionals in the field need to have tools to 
estimate performance at all stages of design.  

Taking advantage of the current construction of the 
experimental building, we constructed a 
intercomparison model based on this low energy 
building definition. Tools widely used in France were 
selected. 

In this paper, we provide a description of the tools 
used, the experimental building and its experimental 
context. 

Then we set out the assumptions and two variants 
(convective exchange and preset parameters used by 
tools).  

Finally, we present the results obtained over 2 days 
(hot and cold) and the annual results for each variant. 

 

THE TOOLS  
The five tools selected are those used by a very broad 
panel of engineers, architects and researchers; they 
belong to various categories characterised by distinct 
level of expertises. TITTELEIN proposed classifying 
these tools in the following categories: those to 
obtain tendency {PHPP}, those for optimisation of 
the building envelope {CoDyBa, Pleiades + Comfie}, 
those for dimensioning HVAC equipment and 
prediction of consumption. 

EnergyPlus and TrnSys:  
Both are dynamic simulation tools, characterized by 
considerable model libraries but their building 
component models are distinct. These are a few 
examples: wall conduction model (TrnSys: Transfer 
function, EnergyPlus: choice between finite 
difference and transfer functions), Diffuse sky model 
(TrnSys: isotropic and anisotropic sky, EnergyPlus: 
anisotropic sky) 

Pléiades+Comfie and CoDyBa: 
Both are dynamic, “monolithic” tools developed by 
French laboratories (CoDyBa: CETHIL INSA Lyon 
and Pleiades+Comfie: Ecole des Mines, Paris). They 
use model reduction in order to decrease computing 
time. 

PHPP:  
This programme was developed by the PassivHaus 
Insitut of Darmastadt and is dedicated to passive 
buildings. It uses a static method based on a monthly 
assessment (EN13790). 

 

Among this tools, some are internationally used 
(EnergyPlus: 46000 downloads since April 2001, 
TrnSys: 958, PHPP: several thousand in the world 
and 600 licences in France); others are mainly used 
in France (Pléiades+Comfie: 2000 licences, CoDyBa: 
50 licences). 

 
 

CASE STUDY 

INCAS Platform 
The INCAS platform resulted from the need to 
experimentally validate the numerical models 














