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Objective of the presentation
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To show a procedure for generating the Energy Performance Certificate (EPC) 
through the use of a BIM approach coupled with an Italian EPC generation tool

• Pointing out some tips and tricks for performing the architectural BIM 
model to better interconnect BIM with EPC tool

• Focusing on the 3D model of the building envelope

• Listing the information needed for the energy performance and showing
how to complete the BIM architectural model for creating the model for 
EPC generation
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Content of the presentation
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• Workflow of the calculation procedure
• Case study

• Building data from architectural model
• How to prepare the architectural BIM model
• Importing the .ifc file into the EPC generation tool
• Adding information on the EPC generation tool



Workflow and softwares used
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• Climatic data
• Thermal and solar characterization of the envelope (opaque, 

transparent, thermal bridges)
• Shading objects
• Input data for internal heat gains and ventilation flow rate
• HVAC technical systems
• Legislative framework

• Geometrical information
• Opaque and transparent dimension and 

orientation
• Thermal characterization of the opaque

envelope
• Spaces

.ifc
EC700Archicad
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Case study - description
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Building type: office building
Location: Rome
Conditioned net floor area: 
1400 m2

Software for 
architectural modeling: 
Archicad, Graphisoft

Software used for the 
EPC generation: EC700, 
Edilclima srl

Webinar 2. Advanced methods and tools for holistic energy renovation of buildings



6

Building data from architectural model
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The architectural 
model contains a vast 
amount of data, 
including elements 
that are not necessary 
for energy evaluation.

The product receiving 
the IFC file should be 
able to choose which 
objects are of interest 
for the specific 
evaluation and which 
ones should not be 
considered.
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Architectural BIM model for energy 
performance calculation
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Architectural BIM model for energy performance 
calculation
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Architectural BIM model for energy 
performance calculation During the import 

process of an IFC into 
energy evaluation 
software, it is 
necessary to exclude 
certain elements that, 
despite being present 
in the architectural 
model, should not be 
the subject of 
analysis. 

For the imported 
elements, only the 
information necessary 
for specific 
evaluations should be 
acquired.
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How to prepare the architectural BIM 
model
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The creation of the 
opaque and 
transparent envelope 
is the first operation 
to be performed in 
architectural model 
creation software. 

If possible, the layers 
of the envelope 
components should be 
characterized in the 
architectural model.

Otherwise, this 
characterization can 
be done with specific 
EPC generation tools.

How to prepare the architectural BIM 
model – Opaque envelope characterization

Opaque envelope characterization
(Archicad)

Modification/characterization of the EC700 
stratigraphy for opaque elements that were not 
correctly handled in the architectural modeling 
software
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It is necessary to model the 
windows on the opaque 
envelope created before. 
Otherwise, double surfaces 
may be counted, as both 
the opaque and transparent 
parts will be included at the 
same position. 

Additionally, elements like 
roller shutter boxes should 
not be included in the 
window modelling. 

Despite being part of the 
window component, these 
elements need to be 
distinguished for energy 
evaluation purposes and 
should be modeled as 
separate elements.

How to prepare the architectural BIM 
model – transparent envelope characterization
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IfcSpace need to be included. 
These elements are used to 
identify each individual 
environment and define 
certain characteristics that 
will later be used for 
subsequent evaluations. 

The information extracted 
from these elements via IFC 
will pertain to surfaces and 
volumes. 

All other discipline-specific 
details, will be added to 
these entities downstream of 
the import (e.g. occupant 
profile, ventilation air flow 
etc.). It is crucial that spaces 
do not intersect with each 
other either horizontally or 
vertically, as overlaps will 
result in additional and 
inaccurate quantities of 
surfaces and volumes.

How to prepare the architectural BIM 
model – creation of the spaces

Include in the model the IfcSpace
Avoid totaly or partial overlapsof spaces!
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It is important to check that 
the boundaries of the spaces 
touch all the enclosing 
surfaces both laterally and 
superiorly. 

It often happens that the 
upper offset of the rooms is 
not properly checked, and if 
the room does not extend to 
the element that encloses it 
from above, this will result in 
the loss of that thermal 
surface.

How to prepare the architectural BIM 
model – creation of the spaces

Perform an accurate offset!
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The spaces, (blue in figure), 
must be associated with a 
reference thermal zone. 

Each architectural modeling 
software performs this 
operation in its own way. 

For example, Archicad allows 
these groupings to be done 
after the modeling phase, 
when exporting the IFC file. 

These steps may also not be 
executed in the architectural 
modeling software. 

In this case, they should be 
performed during the IFC 
import phase in EC700, as 
this information is necessary 
for the subsequent energy 
assessment.

How to prepare the architectural BIM 
model – creation of the thermal zones

Grouping the spaces
for the creation of 
thermal zones, for 
energy calculation
purposes

Exporting the Ifc file
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Importing the .ifc file into EC700 for the 
energy calculation 
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The import phase is activated 
after entering the building 
typology and the climatic 
data.

During the importation phase, 
it is requested to add the 
information that are not yet 
contained in the .ifc.

In the first dialogue window, 
you are prompted to associate 
each material found in the 
architectural BIM model with a 
material present in the 
archives provided by the 
EC700 tool.

In the next release of EC700 
this will be done semi-
authomatically!

Importing the .ifc file into EC700 for the 
energy calculation

1

3

2
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After the material association, 
you should perform the 
thermal zone association.

In this example, zoning 
associations had already been 
done, so it was not necessary 
to perform them again.

However, there is still the 
option to modify the existing 
associations or move rooms 
from one category to another. 

In .ifc file there is no 
information about the 
unheated zones. Therefore, 
these rooms are manually 
identified.

Importing the .ifc file into EC700 for the 
energy calculation
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Adding information on EC700 for the 
energy calculation 
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The first phase of the building 
modeling after the .ifc import 
phase consists of the opaque 
envelope modeling.

All materials that have not 
been yet associated, may be 
inserted, together with all 
properties affecting the 
energy calculation.

Adding information on EC700 for the 
energy calculation
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Here is the overview of the 
envelope components that 
have been imported into 
EC700 with a focus on the 
opaque envelope.

Not all the layers of the 
components have been 
recognised (and the 
corresponding thermal 
properties e.g. U-values are 
not yet calculated).

Therefore, it is necessary to 
model each envelope element 
together with its specific 
stratigraphy.

Adding information on EC700 for the 
energy calculation
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Thermal bridges must be 
created and associated to the 
specific part of the thermal 
building envelope.

As regards windows, they are 
partially pre-compiled with 
their geometrical 
characterization.

However, the geometrical and 
thermal properties of the 
frame as well as the thermal 
and solar properties of the 
glass part of the window must 
be manually compiled.

Adding information on EC700 for the 
energy calculation
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The drawing of the building is 
automatically performed.

However, it is important to 
check if the zones are 
correctly modelled, as well as 
the opaque and transparent 
envelopes.

Adding information on EC700 for the 
energy calculation
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The drawing should be also 
implemented with the 
following elements:

• Thermal bridges both 
horizontal and vertical, 
created manually in the 
building components’ 
section.

• Shading objects (balconies, 
nearby buildings, trees) In 
the new EC700 release, 
we will learn to import 
some shading object 
automatically!

• Data associated to each 
thermal zone (e.g. user 
profiles, air flow rate, set 
point temperature etc.)

Adding information on EC700 for the 
energy calculation
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Finally, HVAC systems must be 
added, together with the 
renewable energy sources 
plants.

Adding information on EC700 for the 
energy calculation
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EPC generation 
through EC700



Take aways
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BIM authoring tools play a significant role in facilitating the creation of 
accurate and detailed geometric models of buildings. 

The geometrical information within these models is essential for various 
analyses and assessments, including energy performance assessment.

It is important to properly create the BIM architectural model, otherwise 
some mistakes may occur in the energy performance assessment
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If you would like more information,         
please visit www.timepac.eu or contact us at

Thanks for your attention!

Follow us on Twitter and LinkedIn: @timepac This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 101033819

a.gorrino@edilclima.it
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