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ABSTRACT: A growing number of building simulation tools exists in France and elsewhere. These tools
serve different purposes: building code compliance (RT 2005), energy performance optimization, proof of
concept, etc. As a consequence, often the same actors have to input the same building into different tools.
Originally (before 2007), most of the building simulation tools commonly used in France did not include any
mechanisms to exchange project data. Only one tool is able to read IFC data files (a global approach aiming at
connecting a huge variety of tools); the implementation of full IFC compliance is considered too complex /
costly by the small editors of the other tools.

In this situation, a very simple, easy-to-implement, solution has been proposed in the form of the NBDM —
a Neutral Building Data Model. Much less ambitious than the IFC approach, it captures the essentials of a
thermal building product model in less than 20 classes. While such ‘insular’ solutions could be considered
against the ‘IFC spirit’, we feel that the introduction of such ‘small scale data models’ will help to better con-
nect software tools which do not have the critical mass to support ‘complete’ (complex) data models, but are
still critical to our industry. At the same time, such initiatives prepare a future connection of these islands to
more global approaches such as the universe of the IFC data model.

This approach is totally in line with the global effort of building energy performance improvement. We
seek to reduce the consumption by studying several parameters (insulation, energy management, ...) or to ob-
tain better summer comfort conditions (solar mask efficiency, ...) by turning independent tools in to a chain
of collaborative tools.

1 INTRODUCTION TO NBDM The NBDM data model has been successfully

implemented in the following major French and in-

NBDM 1.0 is an object oriented data model which
uses the XML syntax for physical project data
files. Its main characteristics are:

- Covers thermal building simulation only

- No detailed geometrical model (only orientations
(North, 43.5° west...) are given; version 1.2 added
surface vectors, which are however only used for a
graphical representation of the building (currently
not destined for calculation)

- Extremely simple to describe, understand and im-
plement (uses less than 20 classes (entities / types
of objects), can be fully explained in less than 1
hour)

- Extensible (new concepts have already been suc-
cessfully added since version 1 has been imple-
mented and used)

ternational building simulation tools: ClimaWin,
CODYBA, COMFIE, and TRNSYS (a general
simulation environment containing a detailed
building model). It is currently being used and
tested in real-world projects. Other links are in
preparation.

2 NBDM AND IFC

In his thesis, Treldal (2008) analyzed how input
and output of five simulation tools' can be defined
in IFC or derived from IFC. The average values of
data covered are respectively 42% and 28%. This
means that 70% of data match directly or indirectly
with the IFC model. 88% could be achieved creat-
ing few new property sets and adding some proper-
ties to existing property sets.
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Figure 1: A very simple data model, using less than 20 clas-
ses, helped to connect France’s major building simulation
tools

We applied the same methodology to the
NBDMI1 model®. The results are quite comparable:
42% of input/output data can be defined in IFC and
23% could be derived from it.

Without considering attributes related to shad-
ing effects, the value rise up to 80%. This is proba-
bly because the description of shading effects in
the simulation tools is still drawing based. A BIM
based solution should be quite different and more
efficient (Bedrune et al, 1999) (ECOTECT 2007).

2.1 NBDM I, gbXML and IFC

NBDM 1 and gbXML are both focused on thermal
simulation, but the business need is different:
NBDM 1 has been developed to share data be-
tween several tools that could be used to evaluate
the same project; gbXML is a support to exchange
data between CAD tools and one Web based solu-
tion capable of evaluating energy consumptions
and CO2 use of the building. Archicad and Revit
Architecture are proposed as add-ons to perform
simulations even when the level of definition of the
project is very low during preliminary design.

We consider IFC as the most promising means
to exchange between the CAD Architecture tools
and the simulation tools because most of these
tools import IFC and the quality of the interfaces is
increasing. Due to the richness of the model, some-
times editors implement different solutions to the
prejudice of interoperability. For crucial points, ed-
itor’s agreements have already been defined. As an
issue of the IAI meetings in Tokyo on 2008 April,
it is expected to harmonize the way CAD tools de-
fine space boundaries.

2NBDM has been derived from data exchange capabili-
ties between the 4 following tools: Climawin, Codyba, Com-
fie, Trnsys

The scope of NBDM is currently limited to the
description of spaces, zones and the building ele-
ments which delimit them. NBDM does not deal
with equipment, and simulation hypothesis like
schedules and simulation results are not ex-
changed.

This type of information is part both of the
gbXML and IFC data models. Thanks to the BS-8
project (IAI2001), the IFC model integrates a time
series concept, convenient for schedules and simu-
lation results, as well as the capability to describe
the performance of one instance over time.

2.2 How to bridge the gap between IFC and
simulation tools

The Climawin software by BBS provides interest-
ing functionalities:

IFC import

Definition of zones from spaces

2D and 3D viewer

IFC and NBDM trees viewer

Calculation of walls and slabs areas from da-
ta about space boundaries.

6. NBDMI1 Export

NS

Using both the IFC and NBDM 1 format, we
succeeded in transferring data between CAD tools
like Archicad and simulation tools like TRNSYS..
order to allow free connections between the tools
exchanging through NBDM, we plan to develop a
module that could act as a bridge between IFC and
the future next release of NBDM.
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Figure 2: A CAD representation of a building in
ClimaWin
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Total attributes

Information

NBDM Class NBDM deriVI%dC from
Project 1 1 0 0 0
Building 7 4 2 1 0
Wall Type 6 3 1 2 0
Layer 5 4 1 0 0
Window_Type 8 5 1 2 0
Zone 4 3 1 0 0
Room 4 2 2 0 0
Wall 13 3 5 5 0
Window 8 5 2 1 0
Mask 11 0 1 10 0
Architectural Mask 4 0 0 4 0
71

65%

35%

Figure 3: Evaluation of the mapping between NBDM and IFC
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Figure 4: The path from CAD tools to simulation tools



3 NBDM AND CAD TOOLS

In parallel, approaches to create direct links from
existing CAD packages to NBDM are currently
under way, thus providing space boundary infor-
mation directly (while IFC still works on the defi-
nition of a homogenous approach between differ-
ent editors). A first implementation has created an
NBDM-based bridge between the CAD tool NO-
VA of the Swiss company PLANCAL and the Co-
dyba building simulation tool, using NBDM — and
thus between this CAD tool and all tools support-
ing NBDM. This work [14], conducted by J. NO-
EL of INLOG in collaboration with J.-J. ROUX of
INSA Lyon, gave birth to the current NBDM 1.2,
which includes a simple, vector-based geometry,
allowing to preserve the graphical aspect of the
building description.

3.1 Exporting CAD data to NBDM

The Swiss based company PLANCAL develops
the NOVA software suite, a global solution for
building related technical computing, including
both a CAD interface and computational modules.
The software is based on a stand-alone CAD tool
developed in-house. NOVA targets thermal con-
sulting companies.

The company has developed a module allowing
exporting CAD data to the German ROWA soft-
ware, a building code tool compliant with DIN
18599. The exported data includes the geometrical
description of the building envelope, the composi-
tion and the thermal properties of the walls and
windows. The exported file uses XML syntax.

As the data model used in this scenario is very
close to the NBDM data model, it was possible to
implement a translator from the ROWA format to
the NBDM format with an effort of only two man-
month. The implementation should however bee
seen as a proof of concept, as the data format of the
ROWA tool will still evolve. The results of the
first experimentations already show that this ap-
proach can be successfully used.

3.2 Importing CAD data into CODYBA via
NBDM

In parallel to the development of the NOVA to
NBDM translator, a 3D modeler has been devel-
oped by JNLOG. It is designed for quick input of
simple building geometries for studies in early pro-
ject phases, using a limited number of primitives.
The goal of this project is to further encourage the
use of the NBDM data model. As the implementa-

tion of 3D modelers is quite costly, NBDM allows
to link up to existing CAD tools at a negligible cost
— this type of tools could even be distributed for
free.
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Figure 5: Example of an NBDM 1.2 file generated from
NOVA data and imported into CODYBA’s KoZiBu module

4 FUTURE WORK

This article explained the scope and first applica-
tions of the Neutral Building Data Model NBDM
1.0, as well as its first extension including notions
of geometry, NBDM 1.2.

Although originally conceived for thermal
building simulation tools, the NBDM is a neutral
data model representing a building in a quite ge-
neric way; it can be envisaged to apply it to other
domains where tools operate on a similar data
model (acoustics, lighting, environmental charac-
teristics, etc.). While NBDM 1 mainly focused on
the topology of the building by defining (among
other things) an adjacency graph, future version
should include basic notions of geometry. This
need arises from the current evolution of the main
building simulation tools using NBDM: while the
current generation of these tools uses a very ap-
proximate notion of geometry (orientation and sur-
faces), the current developments aim at integrating
detailed geometry (shading, self-shading, masks).
At the same time, adding geometry allows for
more advanced coupling with CAD tools.

The goal of NBDM 2, which is currently being
drafted, should be to go beyond the logical descrip-
tion of adjacencies to include detailed, but neutral
geometry, again in an as straightforward as possi-
ble way. The approach indeed faces the danger of
gaining in complexity as new concepts are added,



thus risking to loose its current main asset: the
simplicity which makes it easy to understand and
cheap to implement.

The data model should continue to navigate in
the gray zone between the application scenarios
covered by the IFC on the top end and the sheer
absence of any well defined communication mech-
anisms at the low end. Where the IFC data model
defines the SpaceBoundary concept to map geome-
tries of arbitrary complexity, even allowing for dif-
ferent types of geometry (but leaving to the discre-
tion of the software editor to actually use these
attributes), NBDM must define only the essentials
of a three dimensional representation of a building
for simulation — but require that these attributes be
used in the semantics of building simulation (an
not in a generic way).

Other possible future NBDM extensions include

e Additional connections to CAD tools
and 3D building modelers
e Neutral, interoperable building element
libraries / catalogs? (windows, walls, ...)
e Extend the group
o To more software editors
o To other types of tools
o On a European level
e Extension to include equipment (such as
heating/cooling systems)

5 CONCLUSION

While the IFC approach remains the most efficient
way to exchange data between software tools, the
NBDM finds its justification in the fact that it fills
still existing gaps not (yet) covered by IFC — be it
due to lacking implementation or specificities of
the business process. Future versions of the NBDM
must aim at filling these gaps, without invading the
space already occupied by the IFC — indeed, once
the ‘NBDM glue’ has filled all these spaces, it may
actually in the distant future merge into the IFC da-
ta model.
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