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Generating enhanced EPC with BIM data
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Guidelines for the generation of EPCs from 
BIM with a focus on open interoperability

• Check that all data required for an EPC are present 
in the BIM model.

• Ensure that the BIM model has been generated in 
such a way that it can be imported by EPC tools.
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BIM-EPC guidelines
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BIM
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IFC
Export

IFC
Validation

IFC 
Import
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Scenarios:
• A BIM model must be created
• A BIM model has already been created BIM

• CYPE
• Revit

IFC Viewers
• usBIMviewer
• Solibri
• BIMserver.center

EPC
• CYPETHERM HE Plus
• Edilclima EC700
• ETU-Software

Tools
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BIM-EPC guidelines
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BIM data for EPC assessment

Information Exchange for EPC assessment

In Depth study

Annexes
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BIM data for EPC assessment
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FREQUENTLY ASKED QUESTIONS

ARCHITECTURAL 
MODEL

ANALYTICAL 
MODEL

MEP
MODEL

INTRODUCTION
TO THE MODEL

GENERAL 
RECOMMENDATIONS

MINIMUM 
REQUIRED 
ELEMENTS

RECOMMENDATIONS

DEFINITION AND 
EXPLANATION
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Guidelines: architectural / analytical / MEP modelling
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Guidelines: architectural / analytical / MEP modelling
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Explanation

How to do it in Revit

How to do it in Cype

Explanation

Recommendations

Detailed Modelling instructions

Detailed Modelling instructions 
for Revit and Cype

General recommendations Minimum required elements Annexes
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Guidelines: Architectural model
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What is the architectural model?

General recommendations

Architectural elements and constructive 
systems of the building: Geometry + 
Information

• Model location
• Model orientation
• Division in levels
• Elements’ modelling
• Multi-layered elements’ modelling

Minimum required elements
What are and how to model the 
architecture minimum required elements 
for energy purposes: Geometry + 
Information + Detailed modelling
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Guidelines: Architectural model
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What is the architectural model?

General recommendations

Architectural elements and constructive 
systems of the building: Geometry + 
Information

• Model location
• Model orientation
• Division in levels
• Elements’ modelling
• Multi-layered elements’ modelling

Minimum required elements
What are and how to model the 
architecture minimum required elements 
for energy purposes: Geometry + 
Information + Detailed modelling
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Architectural model: General recommendations – Location
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Visibility/Graphics Overrides
a) Command “vg” 
b) View > Visibility/Graphics
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Architectural model: General recommendations – Location
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Internal origin: starting point for the internal 
coordinate system, basis for positioning all elements in 
the model

Base point: Origin of the 
project coordinate system

Survey point: Origin of the surevy 
coordinate system. Identifies a real-
world location

< 16 km
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Why?

Functioning problems: calculation and display of the 
geometry.

The software will notify with the following message:

Architectural model: General recommendations – Location
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Guidelines: Architectural model
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What is the architectural model?

General recommendations

Architectural elements and constructive 
systems of the building: Geometry + 
Information

• Model location
• Model orientation
• Division in levels
• Elements’ modelling
• Multi-layered elements’ modelling

Minimum required elements
What are and how to model the 
architecture minimum required elements 
for energy purposes: Geometry + 
Information + Detailed modelling

Architectural model minimum categories, elements, and Information Accuracy

Minimum Required 
Categories

Minimum Required Elements Information Accuracy

Building envelope

• Exterior walls, Floor in contact with 
the ground (ground slabs), Roof

• Ceilings, Interior floors, Interior 
walls

• Windows, Doors

High - Including detailed 
and accurate geometry, and 
detailed information about 
its physical and thermal 
characteristics

Materials • Material layers of each part of the 
building envelope

High - Including detailed 
and accurate information of 
its physical and thermal 
characteristics

Solar protections

• Overhangs
• Slats
• Other exterior solar protection

Low - Including general 
geometry and some 
physical information
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Architectural: Minimum Required Elements – Wall Function
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Architectural: Minimum Required Elements – Wall Function
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Why?

EPC software needs the function to evaluate and 
simulate heat transfer parameters.

Communication with the simulation software: avoid to 
consider the wrong requirements for the wall and will 
cause some errors (i.e. not including the element).
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Architectural: Minimum Required Elements – Materials’ Data
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Why?

Analytical properties of the envelope are automatically calculated 
and added to the element properties. 

This information can be then shared and exchanged.

Architectural: Minimum Required Elements – Materials’ Data
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Architectural: Minimum Required Elements – Detailed modelling
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Guidelines: Analytical model
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What is the analytical model?

General recommendations

Simplified digital representation of a building 
and its physical and functional characteristics.

• Spaces
• Thermal Zones

Minimum required elements
What are and how to model the analytical 
minimum required elements for energy 
purposes: Geometry + Information + Detailed 
modelling
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Guidelines: Analytical model
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What is the analytical model?

General recommendations

Simplified digital representation of a building 
and its physical and functional characteristics.

• Spaces
• Thermal Zones

Minimum required elements
What are and how to model the analytical 
minimum required elements for energy 
purposes: Geometry + Information + Detailed 
modelling
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Analytical: General recommendations – Spaces
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Analytical: General recommendations – Zones
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Analytical: General recommendations – Spaces and Zones
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Why?

Spaces and zones in the BIM model define the 
thermal characteristics of the areas within the 
building.

Analytical models encompass spaces, zones, 
surfaces, edges, junctions, and all existing relationships 
between the elements.

EPC software engines require analytical models to 
simulate.
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Guidelines: Analytical model
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What is the analytical model?

General recommendations

Simplified digital representation of a building 
and its physical and functional characteristics.

• Spaces
• Thermal Zones

Minimum required elements
What are and how to model the analytical 
minimum required elements for energy 
purposes: Geometry + Information + Detailed 
modelling
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Analytical: Minimum required elements – Spaces definition

26Advanced methods and tools for energy rehabilitation of buildings from a holistic perspective



Analytical: Minimum required elements – Spaces definition
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Why?

EPC software reads spaces to define the analytical 
model conditioned volumes to feed the simulation 
engine.

Ensuring adequate thermal loads and heat exchange 
calculations through partitions and between spaces: 
avoid deviations in the calculation or errors within the 
software.
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Guidelines: Mechanical, electrical and plumbing model
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What is the MEP model?
Building Information Model that includes the 
Mechanical, Electrical, and Plumbing (MEP) 
systems of a building. 

Minimum required elements
How to model the MEP model for energy 
purposes: N/A
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Guidelines: Mechanical, electrical and plumbing model
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Why?

Currently, EPC software does not read MEP elements.

Various EPC software programs require different 
definitions of MEP elements.

Provide information that assists the EPC developer.
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Information exchange for EPC assessment
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BIM DATA 
BETWEEN BIM 

SOFTWARE AND 
EPC SOFTWARE

IFC EXPORTATION 
AND EXCHANGE

IFC VALIDATION

FROM REVIT TO IFC USING CYPE

IFC IMPORTATION 
TOOLS IN EPC 

TOOLS
CYPETERM HE EDILCLIMA EC700 ETU
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Information exchange for EPC assessment – Exportation example
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Information exchange for EPC assessment – Exportation example
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Information exchange for EPC assessment – Importation
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CYPETHERM HE PLUS (SPAIN)

EDILCLIMA EC700 (ITALY)

ETU (AUSTRIA)
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Guidelines: In depth study
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What happens if I import complex 
design models?
Common cases of complex designs that 
cannot be correctly imported or converted.

IFC importation of the complex 
design models
• CYPE IFC BUILDER
• EDILCLIMA EC 700
• ETU-SOFTWARE

Advanced methods and tools for energy rehabilitation of buildings from a holistic perspective



Guidelines: In depth study - example
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Imported Converted Solutions

Architectural model

Curved wall

• model the curved wall as segments 
in Revit and export the IFC file

• model the curved wall as segments 
directly in IFC Builder

• model the curved wall as segments 
in CYPE Architecture

Curtain wall

• model the curtain wall as windows 
in Revit and export the IFC file

• model the curtain wall as windows 
directly in IFC Builder

• model the curtain wall in CYPE 
Architecture

Skylight window

Windows between levels

• move the window to the upper or 
lower level

• divide the window into two 
corresponding windows for each 
level

Discontinuity (column)
• the column can be modelled as a 

thermal bridge in Open BIM 
Analytical Model

Imported Converted Solutions
Analytical model

Plenum space
• use Open BIM Analytical Model 

to model the plenum space

Virtual space partition
• use Open BIM Analytical Model 

to model the virtual space 
partition
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CYPE Workflow



Advanced methods and tools for energy rehabilitation of buildings from a holistic perspective

CYPE Workflow
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CYPE Workflow
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Application cases
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Cases
• 30 buildings in 6 

countries
• BIM from scratch
• BIM model validation

Uses: 
• Residential
• Tertiary

Input data: 
• Floor plans
• EPCs
• BIMs

Time:
- BIM: ~ 8 hours
- No BIM:  ~ 12 hours

SpainSloveniaItalyCyprusCroatiaAustria
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Reliability assessment
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architectural drawings BIM modelEPC
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Reliability assessment
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architectural drawings BIM modelEPC

Building surface Building elements surface
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Take aways
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We have proposed guidelines for the generation of EPCs from BIM with a 
focus on open interoperability.

Using BIM models to generate EPC improves the quality of the input data 
for EPC generation. 

Data interoperability is the key challenge, requires the collaboration of 
multiple stakeholders.

Building a BIM solely for EPC might seem like a short-term solution 
BIM created now becomes an asset for future renovations.

Advanced methods and tools for energy rehabilitation of buildings from a holistic perspective



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

alvaro.sicilia@salle.url.edu
adirane.calvo@salle.url.edu
benjamin.gonzalez@cype.com
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