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Everything this guys knows about Zero-Energy 
houses crammed into a Revit-based lecture

Class summary
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At the end of this class, you will be able to:
 Learn research-proven methods to integrate solar panels into residential 

design as architecturally expressive elements
 Understand energy-analysis and solar-analysis capabilities in Revit and 

Insight 360
 Learn Interoperability tricks for working with other simulation programs
 Learn how to market net-zero and positive energy homes to builders, 

realtors, architects, and prospective buyers

Key learning objectives
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Who is Jon Allen Gardzelewski?
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If someone steals your right ski…
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AEI Vision 
To be the worldwide resource for the advancement of 
the design and construction of integrated buildings.
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FREEFORM ENERGY2009 -
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Integrated Design Lab: Using BIM for Sustainable Design
Jon Gardzelewski
AIA LEED AP
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Jon Gardzelewski
AIA LEED AP
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AEI Vision 
To be the worldwide resource for the 

advancement of the design and 
construction of integrated buildings.
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Curious Create Solve Problems Teach 
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Zero Energy
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Zero Energy or   Net Zero or   Net Positive
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Fire it up
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Science: Everything is Rising!



© 2016 Autodesk© 2016 Autodesk



© 2016 Autodesk© 2016 Autodesk



© 2016 Autodesk© 2016 Autodesk

We have to talk about Trump
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Prime Minister Justin Trudeau appeared 
unwilling to budge from his plan to put a price 
on carbon Thursday, saying

"you cannot separate a strong economy 
from a sustainable environment."
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Gotcha Suckers
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How do we move forward?!?!
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It’s the economy, stupid
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Must Convince
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Solving the big problems
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Architecture and Aesthetics
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Entrepreneurs 
as Architects

http://www.usatoday.com/videos/tech/2016/10/31/92958554/
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Werner Sobek– Effizienzhaus Plus
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Building IntegratedBuilding-Integrated Photovoltaics (BIPV)
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Building Integrated
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Building Integrated
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Building Integrated
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Someone must step forward and solve this
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Students…. Solar Decathlon 
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Architecturally Integrated Taxonomy

• Legibility 
• Material Planes
• Form Follows
• Shading 
• Disguise
• Undesigned
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Architecturally Integrated Taxonomy

Legibility—From High-tech Modernism, revealing and celebrating building 
systems.  The downside of this strategy is that the house may look industrial 
rather than residential in terms of popular tastes and the norms of the real 
estate industry.
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Material Planes—From early Modernism, composing in planes, often to 
emphasize or celebrate the “richness” of a material, and often achieving a 
lightweight or floating visual effect.  

Architecturally Integrated Taxonomy
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Gerritt Rietveld, Schroeder House (1924-25)
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Mies van der Rohe, Barcelona Pavilion (1929)
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Architecturally Integrated Taxonomy

Form Follows—From the Modernist phrase “form follows function,” the 
building form adapts to the need for a large area of PV panels facing south.
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Shading—The PV panels also provide shading for the building or an 
outdoor space.

Disguise—The PV panels are hidden through either a compositional 
strategy or a technological innovation (PV embedded glass, etc).  This 
includes a flat roof with a parapet to hide the panels.

Undesigned—The PV is applied after-the-fact to a predetermined form 

Architecturally Integrated Taxonomy
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Legibility—From High-tech Modernism, revealing and celebrating building systems.  The downside 
of this strategy is that the house may look industrial rather than residential in terms of popular tastes 
and the norms of the real estate industry.

Material Planes—From early Modernism, composing in planes, often to emphasize or celebrate the 
“richness” of a material, and often achieving a lightweight or floating visual effect.  

Form Follows—From the Modernist phrase “form follows function,” the building form adapts to the 
need for a large area of PV panels facing south.

Shading—The PV panels also provide shading for the building or an outdoor space.

Disguise—The PV panels are hidden through either a compositional strategy or a technological 
innovation (PV embedded glass, etc).  This includes a flat roof with a parapet to hide the panels.

Undesigned—The PV is applied after-the-fact to a predetermined form 

Name the Approach
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Opportunities?
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Nope
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Nope
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Yep
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See it?
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See it?
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Almost
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Who else will solve this?
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Refinement Options
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Preferencing Survey
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Results show…
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$10K added value for visual integration
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Preferences?
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Common Formula in Wyoming: 3 Gable Ranch

NUB
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3 Gable Ranch
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Case Study
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3 Gable Ranch
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Sheds over gables for South facade
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More PV
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More PV
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More PV
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More PV…final solution
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Aesthetics, Ethics, & Economics
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Utilizing Revit& Insight 360
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Utilizing Revit& Insight 360
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Utilizing Revit& Insight 360
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Analysis Process
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Analysis Process
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Environmental Analysis
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Last Time I Was Here
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Data Flow
Geometry Translation Guide

Analysis 
Type Early Detailed

Solar

Ecotect (1,4)

Ecotect (3,5,6)
Vasari (1)

Daylighting

Ecotect (4) 3DS Max (3)

Ecotect/Radiance 
(3,4,6)

Ecotect/Radiance (3,6)

Energy

Ecotect (2)

All (2,7)Vasari/GBS (2)

DOE2/E+/Other (2)
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Data Flow – Model Geometry and gbXML
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Data Flow – gbXML Interoperability Issues
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Data Flow – Massing
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Data Flow – Massing energy analysis
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University of Wyoming – Student Design Project
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University of Wyoming – Student Design Project
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Archicad Example
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Double Glazed = $14,383 Fuel

Triple Glazed = $13,830 Fuel

Quad Glazed = $13,708 Fuel
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Today
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All together now
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Fire it up
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Net Zero House 
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Interoperability
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Export both detailed and mass gbxml
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Insight 360
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Insight 360



© 2016 Autodesk© 2016 Autodesk

Tool Should Teach you the Fundamentals
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Insight 360 Does That
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Part III
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It’s the economyIt’s the economy, stupid
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Retrofit existing roofs
But how much will it cost?
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$$$

ENERGY

Meanwhile, Reduction is Costly
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$300-400K

Cost of Energy Reduction
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$28K

Cost of Energy Production
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$50K

$50K     (not $400K)
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DIMINISHING RETURNS ON 
ENERGY REDUCTION

SOLAR MAKES $EN$E

SOLAR

EN
ER

G
Y 

COST$$$
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Solar Thermal Problem: 
Solar Energy is most available when it is least needed 
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Grid Tie

NET 
METERING!



© 2016 Autodesk© 2016 Autodesk

Energy Efficiencies
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Energy Efficiencies
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Energy Efficiencies for PV and Active Solar 
Heating (2013)

Heat Pump COP = 300%

Solar PV = 15%
Solar Thermal = 50%
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Financing

Typical Home Energy Efficient Net Zero 
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Financing
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Weighted Energy Options
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Case Study – Aesthetics, Economics, and Ethics
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Builder Man Construction
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Performance and Cost not tied together 
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 Your class feedback is critical. Fill out a class survey now.

 Use the AU mobile app or fill out a class survey online. 

 Give feedback after each session. 

 AU speakers will get feedback 
in real-time.

 Your feedback results in better
classes and a better AU experience.

How did I do?
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