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SETTing TArgETS: 
The first step for any high performing 
building design is to set energy production 
and demand targets: A building that will 
meet the Living Building Challenge standards 
must produce 105% of the energy it uses 
in a year. In order to design such a high 
performing and regenerative building, a 
completely integrated team of designers 
and builders, in conjunction with the 
Owner, must establish an energy budget for 
the facility. This energy budget is typically 
expressed in Energy Use Intensity (EUI) which 
represents energy use per square foot per 
year and allows for comparing the energy 
use of buildings regardless of size. The lower 
the number the better and ultra-low energy 
or net zero projects typically range from 25-
35 kBTU/SF/yr. In an iterative process, the 
team determines the production available. 
For the GT Kendeda building project, a solar 
PV array on the roof of the building yielded 
the upper limit for energy production. If the 
project PV array plans to stay within the 
bounds of the roof, a bigger floor plate will 
produce more energy but is an inefficient use 
of the site.  Conversely, tall buildings use their 
site effectively, but the energy performance 
requirements become very aggressive due to 
the decreased array size.  The sweet spot for 
net zero energy is between 2 and 3 floors if 
all the solar PV is on the roof of the building. 
Larger buildings are possible with more 
adjacent solar PV.

ConCEpT STAgE EnErgY moDEling: 
Once an energy target has been set, the 
Owner and design team need to aggressively 
reduce building loads through an iterative 
process of rigorous analysis. In the early 
concept stage, widely available, open-source 
computer tools allow multiple parameters 
to be evaluated in order to weigh tradeoffs 
and allow optimization of various factors. 
Parametric analysis helps the team make 

decisions about building site, orientation, 
massing, and daylighting. Nimble concept 
stage energy modeling assists the team in 
making decisions about building systems, 
envelope, glazing, and shading strategies. 

HoT AnD HUmiD ClimATE iSSUES: 
The challenges of designing a Living Building 
in the southeastern US sent us to examine and 
use iconic southern architectural elements. 
The breezeway of a dogtrot house and the 
shade provided by a deep porch each inspired 
design solutions involving cross ventilation 
and enhanced shading. The seasons when 
natural ventilation can be used in the south 
coincide with peak pollen times, which 
can decrease the number of hours natural 
ventilation can be employed.  Decoupling 
the ventilation load from the space cooling 
and heating loads is a successful strategy to 
address dehumidification requirements.

WiDEning THE ComforT zonE:
Traditional air conditioning design includes 
a narrow band of temperature and relative 
humidity control that often does not match 
the comfort needs of the occupants. The 
addition of air movement and radiant 
temperature as equally important comfort 
factors allows the temperature and humidity 
band to expand, which decreases the 
cooling and heating loads. The building uses 
ceiling fans for enhanced air movement and 
chilled/heated slabs to manage the radiant 
temperature.

liTTlE THingS mEAn A loT:
When building energy end-use has been 
optimized to a high degree, small changes 
in building operation have an outsized 
influence. Building schedules can have a 
tremendous impact on energy use.  When 
GT decided that the Kendeda Building will 
be open for students nearly 24 hours a day 
in some spaces rather than 14, the modeled 

energy use increased 
by 16%. When 
the building loads 
are driven down, 
building equipment 
and plug loads start 
to matter more.  The team found that a 
coffee cart contributed between 1% or 2% 
of the total annual energy budget, based on 
whether it was hot brewed versus espresso.

DiAling in THE SWEET SpoT for 
glAzing:
Finding the balance between effective 
daylighting but minimized solar heat gain 
is of utmost importance.  Strategies such 
as triple-paned glass and exterior remote 
controlled operable blinds help maximize 
that sweet spot.

kEY TAkEAWAYS:
The key takeaways to net 

zero design is that there is 
almost no decision that can 

be made that doesn’t impact 
the energy use and no single 
solution will solve the riddle.  
An integrated team working 

in an open collaborative 
environment is needed to 
evaluate the compromises 
and trade-offs required to 

maximize energy production 
and minimize demand.
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