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Building Performance Analysis Using Revit 

Powerful new functionality in Revit allows for faster, more accurate Building 

Performance Analysis 

One of the most time-consuming aspects of any Building Performance Analysis (BPA) is the setup required to carry out 
the analysis.  This often is a process of re-creating the building geometry as well as setting the conditions necessary to 
properly represent the environment both inside and outside of the building.  With the 2008 release of the Revit family of 
products, a great deal of the front end effort necessary to carry out BPA has been removed with the implementation of 
robust gbXML export as well as a direct link to the IES <Virtual Environment> (<VE>) analysis platform within Revit MEP. 

The <Virtual Environment> is a unique software system of integrated Building Performance Analysis tools developed by 
Integrated Environmental Solutions.  The tools available include thermal simulation with a proven capability for natural 
ventilation, displacement ventilation, chilled beams and ventilated facades studies, Energy analyses for LEED 
accreditation, daylighting (for LEED) and electric lighting, solar analyses, internal and external CFD airflow studies, 
occupant evacuation and many more. 

In order to take advantage of this advanced workflow between the two platforms, the Revit Building Information Model 
(BIM) must be properly prepared for analysis.  Like any type of analysis, the usefulness and accuracy of the results 
depend greatly on the quality of the inputs.  This involves first an understanding of the conversion of a BIM into a 
Building Performance Model (BPM), and then an understanding of how that process impacts your Revit BIM.  This 
ǇŀǇŜǊΩǎ ƛƴǘŜƴǘ ƛǎ ǘƻ ŀǎǎƛǎǘ ȅƻǳ ƛƴ ǎǳŎŎŜŜŘƛƴƎ ǘƻ ƭŜǾŜǊŀƎŜ ȅƻǳǊ BIM to carry out Building Performance Analysis. 
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1 Conceptual Understanding of Process  

Without an understanding of the conversion of a Building Information Model into a Building Performance Model, the 
process is just a number of rules and steps to produce a desired output.  It is only with conceptual understanding that 
the processes involved can be put into context and a bigger picture of the process can be gathered.  This can be very 
useful in troubleshooting situations where the desired output is not achieved.  Additionally, as building design 
ǇǊƻŦŜǎǎƛƻƴŀƭǎ ƛǘ ƛǎ ŀƭǿŀȅǎ ƎƻƻŘ ǘƻ ƪƴƻǿ ǿƘŀǘΩǎ ƎƻƛƴƎ ƻƴ ǳƴŘŜǊ ǘƘŜ ƘƻƻŘ ƻŦ ȅƻǳǊ ŘŜǎƛƎƴ ǎƻŦǘǿŀǊŜΦ 

1.1 Rooms 

Rooms are a fundamental element in the process of carrying out BPA using your BIM.  They are the element that 
dictates the majority of the geometry generated in your BPM, as well as the holder of a great deal of the additional 
analysis parameters passed into your analysis software.  Simply put, if a Room is not accurate, there is no way to get an 
accurate BPM.  With these accurate Rooms, things like block loads, lighting analysis, day lighting analysis, and 
computational fluid dynamics can be carried out with confidence. 

NOTE: Within the gbXML schema the Space is the analog for a Room.  For the purposes of clarity in this paper we will 
refer to these items as Rooms in all cases. 

1.2 Bounding Elements 

The extents of Rooms are defined by the Elements that surround them.  These Bounding Elements can be things like 
Walls, Floors and Roofs.  In the conversion of a BIM to a BPM, Bounding Elements are converted into 2D surfaces that 
represent their geometry.  In the organizational hierarchy of the BPM, ǎǳǊŦŀŎŜǎ ŀǊŜ άŎƘƛƭŘǊŜƴέ ƻŦ ǘƘe Rooms that they 
bound. 

Bounding Elements are frequently broken down into multiple surfaces to allow for proper analysis.  One such example is 
a curved wall.  Since surfaces must be represented by 2D shapes, a curved wall must be broken down into many surfaces 
to best represent the curved geometry in the BIM, see Figure 1 below. 

 

Figure 1 - Curved Wall Conversion 
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Another situation where a Bounding Element is broken up into multiple surfaces is when there are multiple Rooms 
adjacent to it.  In order to allow for situations where one adjacent Room is unconditioned, while the other is 
conditioned, the Wall is broken into two surfaces in the BPM, see Figure 2 below. 

 

Figure 2 - Breaking Wall into Two Surfaces in BPM 

Understanding the relationship between Bounding Elements and surfaces will help you interpret the BPM ǘƘŀǘΩs 
produced from your BIM. 

1.3 Openings 

The next element down in the BPM hierarchy is the Opening.  These are things like Windows, Doors, Openings and 
Skylights.  These EƭŜƳŜƴǘǎ ŀǊŜ άŎƘƛƭŘǊŜƴέ ƻŦ ǘhe surfaces generated from Bounding Elements, just like a Window is 
hosted in a Wall in the BIM. 

Like Surfaces, Openings are represented by 2D surfaces within the BPM.  An example of these can be seen in Figure 
3Figure 2 below, where there are windows, doors and a skylight all properly translated from the BIM to the BPM. 

 

Figure 3 - Openings Transferred to the BPM 
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Properly representing openings is critical to carrying out an accurate analysis, such as the <VE> day lighting analysis in 
Figure 4 below. 

 

Figure 4 ς Day Lighting Analysis in the <VE> 

1.4 Shading Surfaces 

The one instance of a surface ǘƘŀǘ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ŀ wƻƻƳ ŀǎ ŀ άǇŀǊŜƴǘέ ƛƴ ǘƘŜ BPM is a Shading Surface.  These surfaces 
are necessary to properly analyze the impact of the sun in your BPA.  These surfaces are generated when Bounding 
Elements in the BIM do not actually bound any Rooms.  An example of this can be seen in Figure 5 below, where the 
overhangs of the Roof are converted to Shading Surfaces, as well as the balcony. 
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Figure 5 - Shading Surfaces in the BPM 

Understanding these surfaces will allow you to produce a more complete BPM. 

NOTE: Within the <VE> Shading Surfaces are known as Obstructions.  For the purpose of clarity in this paper, these items 
are referred to as Shading Surfaces in all cases. 

1.5 Hierarchy Overv iew 

To summarize the hierarchy of the elements contained in the BPMΣ ƭŜǘΩǎ ƭƻƻƪ ŀǘ Figure 6 below. 

 

Figure 6 - Hierarchy of Elements in the BPM 

With the concepts of the main Elements in the BPM and their relationship to the BIM now covered, we can move on to 
other important concepts. 


