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Abstract 
 
In modern architecture there is a recent 
push to create sustainable buildings. One 
of the ways this is done is through the 
implementation of passive energy. An 
example of this is natural ventilation. 
Today, buildings are considered 
“sustainable” or “green” if they 
incorporate the use of passive energy 
such as natural ventilation. However, 
before the invention of air conditions all 
buildings were designed to facilitate 
natural ventilation. I believe that often 
today’s architectural society has lost sight 
of the need for buildings to act efficiently 
in their design and not simply require 
extra mechanical tools such as HVAC to 
create a comfortable building. With this 
mind, I would like to further study how to 
create a building that facilitates the use 
of natural ventilation and windflow. 
 
Introduction  
 
Over the summer I created a project in a 
quick two-week sprint. The project was 
designed to utilize wind flow and 
ventilation to help create a natural breeze 
through a series of 3 season units. Now, I 
would like to take the time to further 

analyze the characteristics of wind and 
discover if the previous design was 
successful in facilitating wind flow. After 
studying the results of the analysis I 
would like to adjust my design to create 
more efficient natural ventilation. 
 

 
 
Figure 1. Original Design Model 
 
Case Studies  
 
The Patricia and Philip Frost Museum of 
Science 
 

 
 
Figure 2. Aerial view of The Patricia and Philip 
Frost Museum of Science 
 
 
The Patricia and Phillip Frost Museum of 
Science by Grimshaw Architects in Miami, 
Florida is one of the first buildings I 
studied that was deliberately designed to 
implement natural ventilation and 
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windflow. The building shape and site 
conditions were studied through BIM. 
Below you can see a few analysis pictures 
of the windflow, and how it is able to 
penetrate through the building. 
 

 
 
Figure 3. Windflow Diagram 
 
Through the use of BIM modeling the 
architects were able to study the wind 
velocities and pressure build up and 
decided to create a “canyon” through the 
center of the building to relieve pressure 
and create natural ventilation. 
 
Okanagan College Centre of Excellence in 
Sustainable Building Technologies and 
Renewable Energy Conservation 
 

 
 
Figure 4. The Okanagan College Centre of 
Excellence in Sustainable Building 
Technologies and Renewable Energy 
Conservation 
 

This building is a net zero building, 
meaning that it is held to rigorous design 
and performance standards. In order to 
successfully be net zero the building 
implemented many ways to facilitate 
natural ventilation. As shown in figure 5, 
the building brings air in lower on the 
building and releases it higher up through 
a chimney. I wanted to analyze this 
building because in my initial design of 
my 3 season cabins I attempted to 
achieve the same results by having 
windows lower on the building on one 
side and higher on the other.  
 
 
	  

	  
Figure 5. Section of Wind Analysis 
 
Procedure 
 
Site Specific Analysis 
 
The first step to understanding how the 
windflow on my site worked was to 
understand the climate characteristics of 
the site. A major benefit of designing 
using BIM is that your models are 
intrinsically  “smarter.” When I built my 
site analysis I was able to select an exact 
location for it. I set the location to be Mill 
Run, PA. From here I was able to extract 
all sorts of information specific to my site. 
In the figures below you can see both the 
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speed direction wind rose and the 
frequency wind rose.   
 

 
 
Figure 6. Annual Wind Rose (Speed 
Distribution) 
 

 
 
Figure 7. Annual Wind Rose (Frequency 
Distribution) 
 
Both of these are crucial to understand in 
order to successfully understand the wind 
patterns on the site. In addition to those 
two diagrams the energy analysis also 
gives you monthly wind roses in order to 
understand how the site changes from 
season to season.  
 

Lastly, temperature is also important for 
this project since it will only be used in 
Fall, Summer, and Spring. On average, 
Mill Run has a high of about 86 degrees 
in the summer.  
 
Flow Design   
 
The software that I had planned to use to 
analyze my building was Flow Design by 
Autodesk. I chose to use this software 
because I had previously had some 
exposure to it through the BPAC 
certification and knew that it could be 
used to analyze the windflow between 
clusters of buildings. Flow Design 
essentially acts as a virtual wind tunnel 
that can be used to simulate air speeds 
and pressures around a site.  
 
In order to analyze my building I initially 
built a conceptual massing model in Revit 
and included topography. However this is 
where I ran into my major problem. 
When I attempted to analyze my building 
using the Flow Design software I was 
getting an error message. After some 
research I discovered that at this point 
the program is unable to do windflow 
analysis using Revit terrain. In Revit 
topography is treated as a 2D object and 
does not have enough information to be 
analyzed by Flow Design.  
 
This was a problem for me because it 
quickly limited the accuracy of the results 
I would be able to achieve. However, I 
decided to continue with my analysis to 
see how the cluster of buildings would 
react together if hypothetically they were 
on flat terrain. In figure X below you can 
see how the site configuration creates 
areas of high and low wind speeds. The 
areas that are red signify areas of high 
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wind speed and the areas that are blue 
signify very little.   
 

 
 
Figure 8. Analysis of my building layout using 
Flow Design  
 
Interpretation  
 
According to the results shown in figure 8 
there is not as strong of winds as I would 
have hoped for going through the smaller 
cabins. On one side of the cabins there is 
faster airflow (perhaps too fast) and on 
the other there is little to none. I would 
like this to be more evenly distributed 
and my next plan of action is to adjust 
the buildings and see how the wind 
speeds change.  
 
It is also important to keep in mind that 
while the simulation has some degree of 
accuracy is also missing the terrain 
element including the trees and 
topography. I suspect this would greatly 
affect the outcome and I plan to find a 
way to include this in my next simulation. 
I think a possible option would be to use 
Rhino or Sketchup to create the terrain 
and massing models and then export 
those to an STL file, which the Flow 
Design software accepts.  
 
I would also like to be able to analyze 
how the individual cabins function on 
their own. The Flow Design software only 

shows exterior windflows and pressures 
but I would like to find another software 
in which I would be able to analyze the 
cabins individually.  
 
Timeline 
 
November 21: Draft 1 
November 22: Case analysis of windflow      
of multiple buildings 
November 23: Finish the model of the 
topo and existing buildings on the site 
November 26: Analyze my initial design 
December 1: Draft 2 
December 4: Make adjustments to initial 
design based on what I have learned 
from the case studies and BPAC 
Certification 
December 10: Final Paper Due 
 
Conclusion 
 
Overall I would say this has been a very 
successful project for me. I wasn’t able to 
adhere strictly to my timeline above and 
found the analysis of the buildings more 
difficult to complete and also less 
accurate because of the problems that 
Flow Design has in incorporating Revit 
topography. However, this forced me to 
spend more time working with the 
program and I now feel that as a result of 
those difficulties I am more familiar with 
the program and find it relatively easy to 
use. Not only did I gain the benefit of 
knowing a new software, I also have a 
greater understanding of how windflow 
works. As you can see from my results 
above my initial design was not very 
successful, but now I know the next steps 
I need to take in order to analyze this 
further. As stated before I plan to build a 
Sketchup model of my previous design 
and attempt to analyze that using design 
flow. I also hope to find another program 
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in which I can individually analyze the 
cabins. Throughout this class I have 
gained a greater understanding of simply 
the use of different software’s and believe 
I can learn them with more ease than I 
was able to before. With this, I also 
learned of the benefits and importance of 
BIM. While it requires more work at the 
front end of projects the results are more 
reliable and help to inform the designer 
along the way.  
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