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ABSTRACT 

Building Information Modelling (BIM) and energy 
simulation tools are increasingly used for the analysis 
of energy efficiency of buildings and comfort of their 
occupants. This paper starts with several definitions. 
Then, it presents a method to standardize the contents 
of 3D architectural models in existing and historical 
buildings aimed to obtaining an effective 
interoperable model to enable faster and reliable 
energy performance simulations during the building’s 
life-cycle and specifically its management stage. 
Given the significant variety of architectural 
modelling and energy simulation tools, it is crucial to 
understand limitations of the tools and the 
complexity of such simulations, considering at the 
same time their user-friendliness. 

INTRODUCTION 
Several studies in recent years show that tedious 
manual data input for building energy performance 
and consumption simulation diverts time and 
resources from productive simulation runs, also 
because of the fact that data defining a building, its 
heating, ventilation and air conditioning (HVAC) and 
lighting systems and its expected pattern of use and 
operating schedules, is managed by different and 
non-interoperable software. By utilising BIM as a 
data source and interoperability as format exchange 
for energy analysis, the data input will be more 
efficient and the existing data more reusable. This 
scheme is under testing with the Smart Energy 
Efficient Middleware for Public Spaces (SEEMPubS) 
project (http://seempubs.polito.it/). 

Some of the public building owners, such as Senate 
Properties in Finland (http://www.senaatti.fi) and 
USACE, the US Army Corps of Engineers 
(http://www.usace.army.mil), started to demand the 
use of BIM in their projects. In addition, some 
countries such as Australia are setting and 
implementing national guidelines and case studies for 
BIM (http://www.construction-innovation.info). 

At present the BIM methodology and interoperability 
are still mostly used by researchers, but not widely 
by practitioners in building projects (McGraw-Hill 
Construction, 2010, p. 4). The reason is the 
functional limitation of the available tools, although 
new software packages are daily booming. 

This research concentrates on testing optimized data 
exchange between a 3D parametric architectural 
model and analytical models for and lighting 
simulations using different software like Autodesk 
Revit Architecture, Revit MEP, Ecotect Analysis, 3ds 
Max, IES Virtual Environment, DIALux, Daysim, 
Radiance and Trnsys17. One way to pursue this aim 
is to test different data input and output using 
different interoperable formats and optimizing the 
process by the definition of standards.  The main 
reference are the Industry Foundation Classes (IFC) 
as open and neutral data formats based on ISO STEP 
for openBIM (http://buildingsmart tech.org/). They 
are constantly under implementation by the 
International Alliance for Interoperability (IAI) in 
order to create a comprehensive, multidisciplinary 
and intelligent data model of buildings that defines 
data throughout a building’s life cycle. Secondly, the 
National Building Information Modeling Standard 
developed by the National BIM Standard 
organization (http://www.facilityinformationcouncil. 
org/bim/index.php) that represents one of the most 
significant works in this field at present. Moreover, 
in the United States (US), from 1992 to 2008 the 
Facility Information Council (FIC) worked on 
improving the performance of facilities over their full 
life-cycle by fostering common and open standards 
and an integrated life-cycle information model for the 
Architecture, Engineering and Construction & 
Facility Management (AEC&FM) (http://www. 
buildingsmartalliance.org/index.php/nbims/). More 
recently the US Army presented at the National 
Institute of Building Sciences (NIBS) Annual 
Meeting the Energy Information Exchange 
(ENERGie) project. The goal of this project is to 
harmonize the requirements of Green Building XML 
(gbXML) and the building elements of LEED within 
the context of an EnergyPlus compliant Model View 
Definition to provide a single life-cycle oriented 
exchange of energy analysis information 
(http://www.buildingsmartalliance.org/index.php/ne
wevents/proceedings/energie09/). 

However, although the positive effect of 
interoperability was proven over the last years, its use 
is not as widespread as expected, because software is 
not perfectly interoperable as often announced by 
software houses and data standards are not well 
defined, as will be shown in this paper. 
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The aim of this work is to define a preliminary set of 
possible standards for general architectural data (e.g. 
orientation, surfaces, volumes, dimensions) and 
detailed material data (e.g. texture, thickness, 
stratigraphy, reflection and roughness) targeted to 
optimize the interoperability among architectural and 
energetic software in a BIM process. On the basis of 
these standards, this paper describes the contents of 
architectural 3D parametric models of existing 
buildings in Turin: the Politecnico di Torino campus 
that is actually the demonstrator for the SEEMPubS 
project, and the San Carlo Building that was a case 
study for a previous research. It also shows the 
results of a series of tests on data exportation from a 
3D parametric software to specific software packages 
for energy and lighting simulations. Since 
SEEMPubS has just started (September 1, 2010), it is 
impossible to provide final results, but the 
methodology that will support the multidisciplinary 
BIM process can be revealed in order to analyze the 
information models and classification systems used 
in the individual disciplines and to suggest 
preliminary standards and tools for aligning the 
different discipline views.  

SIMULATIONS 

Definitions 
Before presenting the work, a necessary set of 
definitions is given in order to specify the essential 
concepts at the basis of digital drawings, models and 
of course BIM. 

CAD Objects. These objects are symbols and 2D and 
3D representations are static. Precisely lines and 
solids work with little or no intelligence. 

Object Oriented. Each object can be viewed as an 
indipendent element with a distinct role and 
responsibility. 

Intelligent Objects. Building components like walls, 
doors and windows can have smart behaviours, i.e. 
they can adapt to changing conditions. These objects 
are “rule-based” and for instance they incorporate 
rules that define how the object adapts to other 
objects, database queries, and user input parameters. 

Parametric Objects. These objects reflect real-world 
behaviors and attributes. 

BIM. Building Information Modelling is a concept 
and philosophy of a process that uses digital 3D 
parametric models to generate and manage the 
building data through its life cycle. BIM needs 
specific tools to realize its philosophy. BIM models 
are digital building models containing parametric 
information. BIM models include the 3D CAD model 
plus significant properties of the model (e.g. features 
and materials) to facilitate communication between 
the different parties involved in the project and the 
future building owners. 

Interoperability. The ability of two or more systems 
or components to exchange information and to use 

the exchanged information. This is the crucial 
concept in the BIM process. 

IFC. The Industrial Foundation Classes is an 
industry-developed standard for the design and full 
life cycle of buildings.  

gbXML. The Green Building XML is a scheme 
developed to transfer information needed for 
preliminary energy analysis of building envelopes, 
components and location, thermal zones, mechanical 
equipment simulation and material thickness. 

Input data 
Traditional two-dimensional drawings (2D CAD) in 
the AEC industry creates communication gaps 
among owners, architects, and contractors. These 
gaps exist in all project phases from design to 
building, operation and maintenance. 

In contrast, a BIM model must be created including 
all geometry, physical characteristics and data needed 
to describe the building. Then, all drawings, 
schedules, simulations, and services required during 
the building life cycle can be hypothetically extracted 
from this model. Unfortunately at present standards 
for data export between software are available, but 
they all incur information loss from the original 
native parametric model since they reduce the model 
to static geometry and attributes – solid, surface, or 
wireframe – none of which include the architect-
specified parameters (e.g., stratigraphy, colour and 
rugosity).  

Therefore, because any simulation result can only be 
as accurate as the input data for the simulation, a 
standardized approach for this model is essential  
since the beginning, especially if the greatest amount 
of data must be used in an interoperable way among 
software applications. 

As illustrated in Figure 1, the input mainly consists 
of the building geometry, orientation and materials, 
weather data, HVAC systems and components, 
internal loads (e.g. lighting and devices), operating 
strategies and schedules, and simulation of specific 
parameters. 
 

 
Figure 1 General data flow of standards in a BIM 

process for energy simulations. 
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The 3D parametric architectural model that has to be 
used in the energy modelling includes: the building 
footprint and all exterior walls; all interior walls, with 
all rooms modelled individually; all windows; all 
doors; all floors; all ceilings and false ceilings; the 
roof; overhangs, sun shades and roof monitors. 
Moreover all rooms must be bounded and all room 
names and numbers must be defined and entered into 
the element properties; this is essential for the 
creation of the thermal zones. 

The energy model has to incorporate: the detailed 
electric and fuel rates as defined by the local service 
provider; the building function and occupancy; the 
building operating schedules; the building lighting 
information; the building HVAC equipment 
information and schedules; the building plug load 
information and schedules; the building function load 
information and schedules. Additional information 
can be applied to the component, like the building 
envelope construction components including U-
values, Solar Heat Gain Coefficient (SHGC), 
absorptivity, Solar Reflectance Index (SRI) value, 
colour, thickness, reflection and roughness. 

The need to organize, systematize and standardize 
building data hierarchically, and to make it easily 
available, reusable and preserved, has been long 
recognized by all professionals who work in the AEC 
industry. In this research essentially three types of 
standards are needed: 1) file format for 
interoperability,  2) geometry interchange and, 3) 
data contents and detail of the architectural BIM 
model.  

Methodology 
The current investigation involved BIM and 
interoperability for energy efficiency simulations by 
planning standards for some significant issues: ability 
to support distributed work processes, with multiple 
team members working on the same project; multi-
disciplinary capability that serves Architecture, 
Mechanical, Electrical, Plumbing (MEP) and 
Lighting; direct integration among architectural 
modelling, energy analysis and project management 
applications; availability of object libraries for smart 
objects (in existing and historical buildings), which 
maintain associativity, connectivity, and relationships 
with other objects; IFC and gbXML or other formats 
compatibility; full support for producing different 
kinds of documents like 2D, 3D, diagrams and 
schedules in different file formats (e.g. dwf, dwg, 
dxf, 3ds, fbx, gbXML and IFC) starting from a 3D 
parametric model. 

These issues were selected because, by utilising a 
BIM methodology to channel data for energy 
analysis, the data input will be more efficient and the 
existing data more reusable at all time. 

A significant number of samples is being collected 
and is under test for the issues mentioned earlier. A 
detailed database including all data exchange in 
different format from the architectural software to the 

energetic software is constantly updated with specific 
information about what kind of data passes well and 
what kind doesn’t pass or passes with errors. In the 
future this continuously enriched database will 
support the identification of the optimal  data 
communication process. As synthesized in Figure 2, 
most of the building elements and the specific 
information needed for energy simulation are 
described in an architectural BIM model. This 
includes as mandatory information building 
structures like walls, ceilings and windows, type 
definitions and spaces with code and name 
specifications for the distinction of all thermal zones. 
 

 
Figure 2 In the BIM process most elements are 

common among different users. 
 

Because buildings are often completely different in 
size, typology, construction period and use, this work 
was divided into the seven steps listed below in order 
to guarantee the practicability, repeatability, and 
scalability of the methodology and the permanent 
implementation of data standards as soon as new 
tools are developed. 

Step 1:  setting up the general BIM standards 
allowing the possibility of collaborative work based 
on certain rules: architecture modeling, MEP 
integration and energy simulation. In this phase of 
the work the Senate Properties documents were 
essential. 

Step 2: quickly modelling using Revit Architecture – 
by massing volumes – the existing structure and 
context in an urban scale, easily usable for each 
typology of buildings. This model includes building 
location and orientation, typology, size and volume. 
Of course this model is not suitable for a detailed 
energetic simulation. 

Step 3: trasforming the previous  model into a BIM 
model. 

Step 4: identifying and testing the software packages 
to be used in an interoperable way: Revit 
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Architecture, Revit MEP, Ecotect Analysis, IES 
Virtual Environment, DIALux, Daysim, Radiance 
and Trnsys17. In this phase preparatory experiments 
on interoperability using elementary buildings were 
essential. Thanks to these experiments it was possible 
to understand immediately that interoperability was 
absolutely not easily feasible with the existing tools. 
Unfortunately, in spite of the use of exchange 
formats as gbXML or IFC2x3, current seamless data 
importation of building geometry data into energy 
simulation software has limitations and usually 
includes either a process of iteratively changing the 
architectural model or manually checking and fixing 
the partially converted geometry. Moreover, data like 
colour, material and stratigraphy initially defined in 
the architectural model must be redefined in the 
energetic software. Last but not least, as shown in 
figure 4, multiple importation processes through 
“intermediate” software like 3ds Max, Ecotect and 
SketchUp is allowing a better passage of geometric 
data from Revit Architecture to Daysim, Radiance 
and Trnsys17 as is being tested in the SEEMPubS 
project. In this phase of the research, more tests are 
necessary before results can be considered reliable. 

Step 5: producing an integrated model with Revit 
Architecture and Revit MEP (using simple elements 
like roof, wall, floor, window and plumbing or 
lighting) able to support further implementation and 
to be exported into software for energy simulations 
(Ecotect Analysis, IES Virtual Environment, 
DIALux, Daysim, Radiance and Trnsys17). 

Step 6: beginning the definition of standards for the 
most significant elements (e.g. walls, floors, 
windows and rooms) modelled in the architectural 
software that can be imported into the energy 
simulation software and for the specific data that can 
be added (e.g. weather and space or lighting loads). 
The fundamental difficulty in this step lies in 
reconciling the very different types and sometimes 
conflicting information necessary in the BIM 
process. 

Step 7: starting the set up of the methodology that 
will guarantee a continual cross-checking and 
updating of data in order to assure that the BIM 
model will be as accurate as possible. The conclusion 
of this step is expected at the end of the SEEMPubS 
project (August 31, 2013). 

Of course, this focus on BIM helps seamless and 
reliable processes based on interoperability and 
multidisciplinary collaboration, but defining model 
quality is hard because a BIM model typically 
contains thousands of items and parameters, as 
shown by C. Eastman, et al.  in the BIM Handbook 
(2008). 

It is recognised that significant results have been 
obtained in the parametric modelling of architectural 
data and in the energy simulation, but the 
interoperability needs to be implemented by software 
houses, because in each importation some data is 

missed or modified and data must be checked and 
sometimes re-entered. In theory data importation 
should be independent on the methodology,  that 
should not affect the results, as shown in Figure 3. 
The AEC industry is expected to put trust in BIM 
methods to stimulate the development of new 
software tools with improved interoperability 
features because this is essential for generating a 
complete standardized BIM process. 
 

 
Figure 3 General architecture of simulation tools 

starting from standard definition. 

RESULTS 
BIM models and interoperability are rapidly 
becoming the critical parts of BIM and it is necessary 
to work fundamentally on three questions: 1) What 
functionality is expected of BIM models? 2) Full 
interactivity or just a static visualization of the 
model? 3) If interactivity is needed, is it acceptable to 
input the same data more than once during the BIM 
process?  

Once the data production workflow in the BIM 
process is defined and the subsequent data use is 
established, it becomes possible to define a 
preliminary set of standards for each interoperable 
software on what data to capture in each phase of the 
work.  

The aim of the interoperability tests is to recommend 
a format migration strategy to minimize the risk of 
permanent data loss. In the future this exportation 
process may become more automated, but at the 
meantime it requires staff to have some 
interdisciplinary expertise in software and its normal 
use in the different domains of interest. 

The aim of the architectural standards definition is to 
set metadata properties of general use (e.g., 
architectural, structural and energetic disciplines, and 
file format) that further defines a “design 
interoperable object” (3D model o 2D drawing set) 
and a “presentation object” (e.g., a client presentation 
or other file with significant relevance in defining 
design intent like rendering or film). 

Together these standards provide the data set needed 
for an optimal BIM process and they are strictly 
connected as shown below. 
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Interoperability tests 
Data obtained in previous studies (Building Energy 
Performance Simulation Tools, p. 36) shows that the 
ideal workflow for energy performance simulation 
tools is divisible into six phases: 1) defining the 
location of the building that provides a link to 
weather data; 2) providing information - 3D 
geometry information, construction and materials 
definitions, and space types - by importing data from 
a BIM model; 3) aggregating spaces into “thermal” 
zones starting from these geometry definitions; 4) 
assigning space or lighting loads to the specific 
appropriate space types that have been imported via 
the BIM link; 5) defining HVAC and lighting 
systems and components; and finally, 6) performing 
simulation. 

In line with this theory, in our study we are defining 
the export procedure of the analytical model from the 
architectural model. With the San Carlo Building 
case study we explored the interoperability among 
the parametric modelling software (Revit 
Architecture and Revit MEP) and tools for 
preliminary energy analysis (Ecotect Analysis and 
IES Virtual Environment); with the SEEMPubS case 
study we are exploring the interoperability between 
the parametric modelling software (Revit 
Architecture) and tools for precise energy analysis 
(Daysim, Radiance and Trnsys17). 

Because the goal of this research is the improvement 
of the process quality by facilitating multidisciplinary 
collaboration in more frequent and faster iterations, 
the quality of the model required the following 
characteristics: to be well structured (the appropriate 
tool is used to create the objects; objects are 
geometrically precise; the model is structured for the 
intended analysis or exchange); to possess the 
appropriate information required by the receiver; to 
be verifiable. It is obvious that a well-defined set of 
standards is essential. 

Besides, as a BIM model allows the integration of a 
number of disciplines, some object parameters have 
to be defined in-depth since the beginning. The 
current investigation focused on data standards in the 
architectural model in order to allow the definition of 
parameters (e.g. wall with thickness, stratigraphy, 
materials and colour) for a better definition of this 
object-oriented model. Some parameters can be 
modelled in the architectural model, while others 
need to be specified in the energy tools because too 
specific or not interoperable. 

As anticipated, the interoperable analytical models 
formats that we can test for the importation into 
energy tools are essentially four as shown in figure 4 
(dxf and fbx - that are footprint only -, IFC and 
gbXML) and the passage is not always direct (3ds 
Max and SketchUp are sometimes used as “bridge”). 
Results are very different during the exportation 
phase and the combinations of parameters that can be 
set are normally countless. 

 
Figure 4 The case studies scheme of interoperability 

tests from architectural to energetic software. 
 

Based on our test results for the San Carlo Building, 
Table 1 compares the analytical models formats and 
data allowed by the exportation. It is clear that  
gbXML is the most complete format because it 
recognizes building components and their 
adjacencies, and it determines if an element is an 
interior or exterior component (all surfaces are 
organized with the hierarchy shown in Figure 5). 
gbXML provides also two important pieces of 
building information: location, (geographical 
coordinates and orientation of the building), and 
building type (such as occupancy and density, 
cooling set points and equipment schedules). 
Moreover, “rooms” or “spaces”, as well as shading 
surfaces (e.g. shading devices, overhangs of roofs, 
balconies or even surrounding buildings) are 
elements of the architectural model that determine 
the accuracy of analysis for the Building 
Performance Analysis (BPA). Fortunately, rooms, 
spaces and shading surfaces are recognized during 
the analytical model exportation using gbXML 
format. 
The building analytical model was exported both 
from Revit Architecture and Revit MEP without 
differences (Revit Architecture defines rooms while 
Revit MEP defines spaces). In each case rooms and 
spaces can be joined into thermal zones. 

 
Figure 5 The gbXML format hierarchy. 
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Table 1  
The San Carlo Building test of interoperability 

 

 DXF IFC GBXML 
Drawing units x - x 
Thermal zone - x x 
Geometry x x x 
Building components - - x 
Location - - x 
Building type - - x 
Building service - - - 
Building materials - - - 
Material thicknesses x x x 

 

In the SEEMPubS project a significant number of 
tests is in progress and at present satifactory results 
are obtained by the sequence Revit Architecture – 
3ds Max – Ecotect – Daysim/Radiance, paying 
attention to the definition of the elements that make 
up the architectural model as described below. 

A way for architectural standards definition 
For a successful exportation phase, the architectural 
BIM model must be properly prepared and some of 
its different elements must be considered separately 
in order to analyze the possible solutions for an 
optimal interoperable process and for the definition 
of data standards. At present a set of best practices 
can be defined as a basis for future detailed 
standards: 

 Setup of each Type (e.g., external and 
internal wall) in Revit Architecture because 
it is linked with the allocation of the zones 
(namely materials) in Ecotect. Furthermore, 
the name of each Type can be maximum 12 
letters, because longer names are cut in 
Ecotect. 

 Complexity of the structural elements 
because normally the architectural model 
contains elements such as pillars and beams. 
In this case, to facilitate the translation of 
surfaces it is better to ignore pillars as 
bounding elements because they complicate 
the shape and the number of surfaces and 
this involves an increased computing time.  

 Detail of openings (e.g. windows, curtain 
walls and doors). In the San Carlo Building, 
for instance, more than twenty-five different 
types and sizes of exterior windows and 
interior doors are present, all modeled in 
detail during the design phase. However, 
only the height, width and threshold height 
parameters can be imported into the 
analytical model. All other custom 
parameters are discarded in the exportation 
phase: width and height of windows are 
defined in terms of opening in the wall and 
they don’t match the window frame. 
Because frame is essential in the lighting 
simulation, it is necessary to investigate a 

different way. In the SEEMPubS project for 
instance the problem is solved by a different 
interoperability process (Revit Architecture 
– 3ds Max – Ecotect - Daysim/Radiance).  

 Rooms and spaces that can be defined in 
Revit Architecture or Revit Map because 
they can be joined into thermal zones. 

 Detailed materials like colour, texture, 
thickness, stratigraphy, reflection and 
roughness. As they are often lost during the 
interoperability process, it is necessary to 
insert them in the architectural model only if 
they are functional to other analyses like 
computation or presentation (rendering).  
Otherwise it is better to specify them in the 
specialized software in order to optimize 
their use and details. For instance, in a 
thermal simulation thickness and 
stratigraphy of a wall are essential and 
colour or reflection are useless, vice versa in 
a lighting simulation colour and reflection 
are essential while thickness or stratigraphy 
are useless. 

 Air-conditioned spaces, because software 
recognizes all adjacencies existing among 
the various spaces and determines which 
elements are losing heat with the external 
environment and which are exchanging heat 
with conditioned volumes. The recognition 
of these bounding surfaces is possible by the 
parameter “room bounding” 
(selected/created). Because each space is 
characterized by a lower and upper limit, it 
is essential to check that the central plane of 
the floors or ceilings is included inside these 
limits to avoid the presence of gaps in the 
model.  

Obviously, due to the complexity and the 
heterogeneity of the architectural technologies and 
solutions, only methodological collaborative 
researches can help the AEC&FM industry to solve 
actual problems.  
After the exportation of the analytical model is 
completed, it is essential to check what features are 
translated correctly. For instance, as displayed in 
Figure 6, walls normally have been simplified with a 
surface located in the central plane, and if two 
adjacent walls have a different thickness and are not 
aligned with the centerline, the analytical model is 
produced with a gap. This problem cannot be solved 
in Revit Architecture unless modifying the real wall 
alignment (but this solution normally is not 
compatible with the physical model!). The best 
solution for this problem is to modify the analytical 
model using the Model Editor existing in all energy 
analysis software (e.g., Ecotect Analysis or the plug-
in for IES/Revit 2010). 
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Figure 6 The walls in the architectural model and the 
gap in the analytical model. 

 

Last but not least, a special focus is dedicated to the 
element that can characterize the envelope as in the 
San Carlo Building case study: it is represented by a 
terraced floor and it can exchange heat between 
indoors and outdoors. Although it is a single element, 
during the analytical model translation phase Revit 
Architecture divided the surface in function of this 
difference. Thus, before exporting the architectural 
model in gbXML it is necessary to specify the 
ground level determining the last floor that must be 
recognized as ground floor. In fact the floor or the 
ceiling is defined like a horizontal surface in contact 
with a room above and a room below; instead, the 
roof is a horizontal surface that is not in contact with 
any room above. 
Finally, specific tests can be done in order to set: the 
“location” needed to obtain a geo-referenced 
parametric model; the “building service”, which is 
used by software like IES Virtual Environment to 
allow describing the systems that affect the building 
performance; the “building construction” that allows 
to assign each element to the architectural 
stratigraphy (all data derive from the ASHRAE and 
CIBSE database and can be customized only with the 
energy analysis software); the “building infiltration 
class”,  that represents the outdoor air that enters into 
the building through the envelope and takes part in 
increasing the building energy consumption (for new 
buildings with high windows performance the level 
can be set to tight - 0,35 m3/h m2-); the “sliver space 
tolerance” parameter that is a specific energy 
property like a small area such as a plumbing wall 
chase (the solution is to set the width of any sliver 
space so small that Revit Architecture in relation to 
its tolerance ignores it when the analytical model is 
created). 
This considered, countless details are essential in a 
complex interoperable process based on 
interdisciplinary communication of all data and only 
a defined and well set hierarchy of standards can help 
BIM innovation and implementation. 

Energy simulation. An example based on 
interoperability in the San Carlo Building 
After exporting the analytical model using the 
gbXML scheme, it is possible to import it in Ecotect 
Analysis and IES Virtual Environment to perform a 
complete thermal analysis. 
It has not been possible to provide definite answers to 
all tests, but some interesting considerations can be 

done in order to start a preliminary set of standards: 
first of all, it is impossible to import materials, 
building type and building service in Ecotect 
Analysis, while it is possible in IES (using the 
specific plugin). A good practice in importing a 
gbXML scheme in Ecotect Analysis is substantially 
the setting of stratigraphy for each building 
component (e.g. wall, floor and window) which are 
recognized; after this, for each space it is necessary 
to set the internal design condition and the occupancy 
profile. Then it is very important to solve the gap 
problem by assigning a specific material to this 
entity. After these simple practices it is possible to 
start the energy simulation. 
Starting from the same analytical model, with the San 
Carlo Building case study a simple thermal analysis 
was realized to achieve heating and cooling loads 
using Revit MEP, IES Virtual Enviroment and 
Ecotect Analysis. As detailed in Table 2 results of 
energy heating and cooling loads are given.  
 

Table 2  
Heating and cooling loads comparison  

 

 

Heating loads 

Conduction Ventilation Infiltration

[W] [W] [W] 

MEP 186.197 79.026 22.304 

IES VE Plugin 136.120 41.750 43.190 

Ecotect Analysis 156.956 111.208 

 

Cooling loads 

Conduction Ventilation Infiltration

[W] [W] [W] 

MEP 315.455 124.245 11.275 

IES VE Plugin 344.570 - - 

Ecotect Analysis 219.795 - 
 

In conclusion, as can be seen in Figure 7, the 
problem is hard to solve because of the complexity of 
the BIM model, the broad mixture of different 
disciplines and vocabularies which must be 
accommodated, and the increasing intricacy of 
specialized software applications and information 
management practices employed in BIM. 
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Figure 7 The building information classification 
system needs to be extensible, simple and multi-level. 

CONCLUSIONS 
This paper has presented a method to manage a 
seamless data import from building geometry 
(architectural model) into energy simulation tools. 
This method is articulated in three parts, each one 
fulfilling a particular task that uses an iterative 
approach: 

 To define the preliminary model and to test 
the interoperability. 

 To define the integrated model and to test its 
applicability to existing and historical 
buildings. 

 To define the data standards both for 
building geometry and for energy 
simulation. 

This work is only at the beginning. In the future, it 
will be possible to detail each aspect in order to 
develop the global method and to extend tools and 
case studies contributing to defining standards for 
BIM with software houses and the AEC industry. 
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