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Getting to Zero 

party pays all installation costs, and 
recovers the investment over time 
through monthly payments from the 
building owner. From the owner’s 
perspective the payments are similar 
to utility payments, though rather 
than paying a utility they are fi nancing 
a fully renewable energy source. 
However, Phil Macey of RNL Design 
points out that a key to the project’s 
PPA is Congress’ continuation of 
federal investment tax credits for 
photovoltaic systems currently pending 
approval in Washington. Without 
these tax credits it may not be possible 
to include the PV system as designed, 
jeopardizing the zero-energy goals. 

John Andary, Principal with Stantec, 
says that reaching zero-energy goals 
meant that engineering solutions 
had to lead the design process and 
shape the building forms. Stantec 
provided early input in terms of the 
building’s massing, facades, and wall 
sections, based on previous research 
and practice. “Th e key was keeping the 
building narrow enough for daylight 
to reach all areas. Once the buildings 
work for daylight they are easy to 
ventilate, and all the other aspects fall 
into place.” 

Th e building is confi gured with two 
60-foot wide three- and four-story 
wings, with PVs integrated into the 
roof. A precast wall system – typically 
used for refrigerated buildings 
– includes thermal mass on the 
interior, a rigid insulation core, and a 
concrete exterior fi nish. Daylighting is 
distributed into the building with the 
use of light louvers from Architectural 
Energy Corporation, the fi rm that also 
provided the daylighting analysis. Th e 
south facades feature a double skin 
that will be used to preheat supply 

air in winter. Th e design also includes 
operable windows, in-slab radiant 
cooled ceilings, and  a low-velocity 
displacement ventilation system 
integrated with a raised fl oor.

Due to expansive clay soil at the site, 
fl oor slabs be above grade, allowing 
the HVAC system to use the thermal 
mass of the crawl space as a “thermal 
labyrinth,” a system that has been used 
successfully in England and Australia. 
Unlike the rock bed systems of the 
1970s that were frequently plagued 
with mold and air quality problems, 
new thermal labyrinths are designed 
to be accessible for maintenance, with 
regular airfl ow to maintain air quality. 
Th e NREL project is scheduled for 
completion in 2010, and we expect 
the performance to be monitored and 
reported in detail by NREL. 

A much larger zero-energy project 
also scheduled for completion in 2010 

is the ambitious Masdar Headquarters 
in Abu Dhabi’s master-planned city of 
Masdar City. Th e design by Chicago 
fi rms Adrian Smith + Gordon Gill 
Architecture, and Environmental 
Systems Design (ESD) will strive to 
create the fi rst “large-scale, mixed-use 
‘positive energy’ building, producing 
more energy than it consumes,” 
according to a project press release. 
Th e courtyard building will be 
shaded by an enormous PV array 
and will house offi  ces for the Masdar 
administration, private residences, 
retail, and leasable offi  ce space.

Mehdi Jalayerian, Senior Vice 
President and Principal for ESD’s 
International Division, says that 
the initial design process was fully 
integrated, and the entire design 
team contributed to the conception 
of the building from the initial 
visioning session. “You can’t look at 

Sketch diagram of proposed integration of systems and envelope for NREL’s Research 
Support Facility. Image by Stantec
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Ryan, August 2006. http://www.nrel.
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ergy Academic Building, Preprint. S. 
Pless, P. Torcellini, and J. Petersen,  
2004. http://www.nrel.gov/docs/
fy04osti/36273.pdf

Proposed design for Masdar Headquarters, Abu Dhabi, United Arab Emirates. 
Clockwise from above: Exterior view,  rooftop garden, and section. 
Images courtesy of Adrian Smith + Gordon Gill Architecture. 

the components independently,” he 
says. For example, the building’s large 
canopy acts to shade the building and 
to provide a platform for a large array 
of PVs that will produce more energy 
than will be needed by the project. 
Mehdi tells us that the future design 
process will be facilitated through 
Building Information Modeling 
(BIM) tools such as Revit, which are 
becoming more eff ectively integrated 
with energy modeling tools.

Th e building will be one of the 
fi rst to be completed in the ambitions 
master plan for Masdar City, a 2.3-
square-mile community that will house 
50,000 inhabitants. Th e design by 
Foster and Partners will create a walled 
city infused with new technologies that 
will strive to be a net-zero in terms 
of carbon and waste. Th e project’s 
funding body recently announced 
plans to invest $2 billion in thin-fi lm 
PV production facilities in Germany 

and Abu Dhabi, with an annual 
production capacity of 210 megawatts 
by 2010. It may seem surprising to see 
such a large investment in renewable 
energy technologies from an oil-rich 
state, but the organizers of the Masdar 
Initiative are clearly planning for 
contingencies should the income from 
oil subside.    

As these and other zero-energy 
projects are completed, occupied, 
and monitored, we can expect to see 
a number useful case studies emerge 
the near future. By adopting net-zero 
energy as a goal, the building industry 
has raised the bar for sustainable 
development, and many developers 
and building industry professionals 
are eager to compete and take on 
these challenges. Th ese targets are also 
spurring substantial investment from 
clean tech investors that may lead to 
disruptive industry breakthroughs and 
make these goals more achievable. 

http://www.nrel.gov/docs/fy06osti/39830.pdf
http://www.oberlin.edu/physics/Scofield/pdf_files/ashrae-2002.pdf
http://www.nrel.gov/docs/fy04osti/36273.pdf
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Comfort zone for radiant floors, light office work 
(met 1.2, clo 0.59, RH 50%)

Project Updates
Findings from our 
current research

Researchers at CBE have 
conducted a series of 
simulations using CBE’s 
Th ermal Comfort Model to 
provide guidance to designers 
and operators of buildings with 
radiant systems. Th e simulation 
results show the range of 
acceptable fl oor or ceiling 
surface temperatures that will 
provide thermally comfortable 
conditions when applied at 
specifi c air temperatures. Th e 
results also show the surface and 
air temperature combinations 
that will provide an optimal 
level of comfort, and the relative 
overall comfort that can be 
achieved.

Previous research on comfort 
with radiant systems had been 
conducted in test chambers 
with human subjects. Due to 
the limitations of such tests, the 
studies provided information 
only for a limited number of 
temperature combinations. By 
using CBE’s Th ermal Comfort 

Model we were able 
to simulate comfort 
scenarios for the full range 
of possible operating 
temperatures.  We also 
validated our model by 
replicating the conditions 
of the earlier test chamber 
results, and found 
generally good agreement 
between our results and 
the earlier studies. 

Th is work builds on 
a previous CBE study 
on comfort with radiant 
ceilings distributed in 
a CBE Internal Report 
in October 2007. Our 
new simulation results 
have been documented 
in tabular and graphical 
formats, and we plan 
to provide a summary 
of these fi ndings to 
CBE industry partners at our October 
2008 meeting. Our fi ndings have been 
submitted for peer review and publication 
in the journal Buildings and Energy. 

New Design and Operating Guidance for  Radiant Floors and Ceilings
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Findings from our current research     Project Updates

In May CBE research specialists 
conducted a fi eld study of the 
Environmental Protection Agency 
(EPA) Region 8 Headquarters in 
Denver, Colorado. Th e building 
provided a great opportunity for CBE 
to conduct research in support of two 
projects on underfl oor air distribution 
(UFAD) systems – a multi-building 
study of UFAD systems in GSA 
buildings, and the development of 
UFAD commissioning guidelines.

For the GSA study the research team 
implemented the occupant IEQ survey 
to gather occupant feedback about the 
building, conducted measurements of 
the interior conditions, interviewed 
facility managers, and analyzed energy 
performance. Th e team used a mobile 
measurement cart similar to the one 
developed for the commissioning of 

the NY Times headquarters in 2007 
(and featured in Centerline in 2007).  
Th e cart allowed the researchers to 
quickly and rapidly document room 
air stratifi cation, plenum temperatures 
(diff user supply air temperatures), and 
plenum pressures at a large number of 
locations in the building.  

For CBE’s commissioning 
guidelines project, funded by the 
California Energy Commission with 
additional support from EPA, the 
project team conducted a series of 
detailed plenum air leakage tests, 
including a GSA test protocol, and 
a new protocol developed at CBE 
described as the “multi-path” test 
method. CBE’s multi-path method is 
being developed to help project teams 
accurately determine the amounts and 
types of supply plenum air leakage, 

based on three types of leakage that 
have been documented by CBE 
– uncontrolled airfl ow migrating into 
the room, into building cavities, and 
to the building exterior. 

Several CBE members have 
involvement in the project. During 
the tests CBE collaborated with 
Charlie Johnson and Jim Blackledge 
of Engineered Interiors Group (EIG), 
one of the subcontractors for the 
project. Th e EPA headquarters was 
designed by CBE partners Zimmer 
Gunsul Frasca Architects and Syska 
Hennessey Group. 

In August members of CBE’s UFAD 
research team will go to Chicago to 
conduct a fi eld study of GSA’s Clark 
Street Federal Offi  ce Building.

Underfl oor Research Team Studies Denver EPA Building  

EPA Region 8 Headquarters was designed by CBE partners Zimmer 
Gunsul Frasca Architects and Syska Hennessey Group.
Photos by Robert Canfield, courtesy of ZGF
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Our survey research team has been 
busy this summer with a number of 
new projects. In April we started a new 
project to study acoustical satisfaction 
in offi  ces and healthcare facilities. One 
goal of the project, which we are now 
conducting in collaboration with Ken 
Roy, PhD, of Armstrong, is to better 
understand occupants’ expectations 
regarding acoustics in the spaces they 
occupy, and to study the distinction 
between hearing, intelligibility and 
distraction. We have already created 
the new acoustics survey module and 
plan to implement pilot surveys in one 
or more hospitals this fall.

As part of our eff ort to expand 
use of our occupant survey beyond 
offi  ce buildings, we have created new 
modules for post-occupancy evaluation 
of schools, healthcare, multi-unit 
residential, and laboratory facilities. 
We are planning a concentrated 
eff ort this fall to widely implement 
the schools module as part of a new 
study on IEQ in schools headed by 
Graduate Student Researcher Lindsay 
Baker.  As part of a special promotion 
we will implement the survey in 
schools for no cost in the fall. If you 
know of a school that would be a good 
candidate for this promotion, please 
see our website for more information, 
at www.berkeley.edu/schools. Also, 
our multi-residential module, being 

developed in collaboration with Kim 
Fowler of Pacifi c Northwest National 
Laboratory, will be available for 
partners’ use by October. 

We are using a pilot version of the 
school module in our ongoing project 
to survey several buildings on the AIA’s 
list of the top ten green buildings. 
We have implemented the pilot 
module at the Sidwell Friends Middle 
School in Washington, DC  (Kieran 
Timberlake Associates) and will do 
the same this fall at the Ben Franklin 
Elementary School, Kirkland, WA 
(Mahlum Architects). We also recently 
surveyed the headquarters for Heifer 
International (Polk Stanley Rowland 
Curzon Porter Architects, Ltd.), on 
AIA’s top ten list for 2007.

We have also completed a study of 
the survey’s usefulness as a tool based 
on a four-year survey project with 
GSA. We found that over a third of 
the buildings (14 out of 38) that used 
the occupant survey more than once 
saw an increase in overall building 
satisfaction.  In addition, 20 of the 
38 buildings showed improvement 
in half or more of the IEQ categories 
tested. Building managers reported 
satisfaction with all of the survey’s 
features but found the occupant 
comments and responses to detailed 
“branching” questions to be the most 
useful. 

New Occupant Survey Modules for Schools, Healthcare, 
and Acoustical Performance

Project Updates   Findings from our current research

CBE plans to implement a new survey 
module for schools in fall of 2008.  Top, 
Kirsch Center for Environmental Studies, 
De Anza College, one of the highest 
performing buildings in the CBE survey 
database.  Bottom, Chartwell School, a 
zero-electricity school designed by EHDD 
Architecture.

Im
age ©

 De Anza College
Im

age ©
 David Rose

http://www.cbe.berkeley.edu/schools/
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Findings from our current research     Project Updates

Adura Technologies, a provider of 
energy effi  cient lighting control 
solutions, recently secured venture 
capital investment from Claremont 
Creek Ventures of Oakland, 
California. Adura’s core technology 
was initially developed at CBE by 
Research Specialist Charlie Huizenga, 
one of three founders of the 
company, who now serves as its Chief 
Technology Offi  cer.

Th is investment is characteristic 
of Claremont Creek Ventures, as the 
company typically seeks opportunities 
beyond Silicon Valley, making 
investments at leading institutions 
including UC Berkeley and the 
National Laboratories in Livermore 
and Berkeley. Th is infusion of capital 
has enabled Adura to hire new staff , 
and the company has grown from 
four employees to twelve in a period 
of only three months. With recruiting 
assistance from Claremont Creek, the 
company has made several strategic 
hires of individuals having more 
than 20 years experience in software 
architecture, hardware design and 
marketing, and business development 
in the lighting industry. 

Th is growth has helped Adura 
broaden its capabilities. Charlie 
Huizenga explains, “We are expanding 
our product line in terms of hardware 
and software, and will soon roll-out 
an enterprise software solution that 
is scalable to large facilities and 
campuses.” Adura’s next product 

revision, expected in January of 2009, 
will include integration with light level 
and motion sensors, new scheduling 
features, data visualization tools, and 
the ability to report lamp and ballast 
failures. With this release Adura 
expects to be well positioned to serve 
large institutional and commercial 
building owners. 

Adura is monitoring a number 
of pilot installations, including two 
at UC Berkeley libraries, at Webcor 
Builders’ offi  ces in Hayward, at the 
California Energy Commission in 
Sacramento, and in a parking garage 
at a Silicon Valley corporate campus. 
Adura’s  project at the Alameda 
County Water District, a collaboration 
with Lawrence Berkeley National 
Laboratory and PG&E, is testing 

Adura Technologies Secures Venture Funding 

Adura’s integrated demand response 
(DR) functions. When demands 
on the electrical grid reach certain 
thresholds, the system is programmed 
to automatically shed lighting loads 
by 40-60%, with minimal impact on 
building occupants. 

Th e research staff  at CBE is excited 
by Adura’s continuing success. CBE 
Associate Director Gail Brager points 
out that Adura is a great example 
of CBE research being applied in 
practice. “Th at is what drives our 
work, none of us is interested in 
seeing our research sit on a shelf,” she 
explains. 

More info is available at:
http://www.aduratech.com
http://www.claremontvc.com

An animated video illustrates the capabilities of the wireless lighting control system 
from Adura Technologies.  Source: http://www.aduratech.com
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Partner News

ENR Reports on Green Building Revenues, and related partner news  

Engineering News-Record (ENR) 
recently published lists of the top 
100 design fi rms, and the top 50 
construction fi rms, in terms of 
revenues for green projects. Th e lists 
were compiled based on surveys of 
industry fi rms, and counted green 
projects that were accredited by a 
third-party organization such as 
the USGBC or the Green Building 
Initiative. 

Collectively the 100 design fi rms 
reported revenues of $1.74 billion 
from green design, making up just 
over 7% of the revenues for the group, 
based on fi gures from 2007. Th e 
strongest sector for green design is for 
commercial offi  ces, making up 19.5% 
of the fi rms’ green revenues. HOK was 
the top fi rm in the list, with green 
revenues of $151 million, representing 
23% of the fi rm’s total. Other CBE 
industry partners in the list include 
ZGF Architects (#11), KlingStubbins 
(#19) Syska Hennessey Group (#49) 
and Stantec (#85). 

Th e 50 top green contractors 
reported green project revenues of 
close to $9 billion, representing 15% 
of their total contracting revenues, 
based on 2006 fi gures. Education was 
the strongest green sector, representing 
20% of revenues, followed by 

commercial offi  ces at 
18.5%. CBE industry 
partner Swinterton 
Inc. was #4 in the list, 
with $628 million in 
green project revenues, 
representing 37% of the 
fi rm’s total. 

Refl ecting the growing 
market for green 
building design services, 
KlingStubbins has 
created new positions for Director of 
Sustainability and Director of Practice 
Technology. Jonathan A. Weiss, AIA, 
NCARB, LEED AP, who presented 
at CBE’s Industry Advisory Board 
meeting in April 2008, will take on 
the role of Director of Sustainability, 
providing expertise and information 
on LEED certifi cation, sustainable 
design technologies, events and 
projects on a fi rm-wide basis. He 
will also coordinate the eff orts of 
sustainable design leaders in each of 
the fi rm’s six offi  ces. As Director of 
Practice Technology, Craig A. Barbieri, 
AIA Associate, will be responsible for 
identifying and implementing best 
practice and cutting-edge technologies 
that will enhance KlingStubbins’ 
design process. 

CBE is pleased to announce a new 
partner joining in October, Coherent 
Structures of Tempe, Arizona. 
Coherent Structures is a specialty 
subcontractor that provides sales and 
installation of fl exible, expandable 
plug-and-play solutions for data, 
power and HVAC distribution. 
Th e fi rm represents several building 
technology products including raised 
access fl oors, underfl oor air, modular 
voice/data and power, movable walls 
and fl oor coverings. Th e fi rm is also 
a provider of Building Technology 
Platform® (BTP) and provides 
products from Tate Access Floors, 
Johnson Controls, Communications 
Integrators Inc (CII) and Kwik-Wall. 
More information will be available 
soon (site under development) at 
http://www.costruct.com. 

Jonathan A. Weiss, left, and Craig A. Barbieri 
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Interview

What were you doing before you started 
at Arup?
Between graduation at Berkeley and 
starting here in April I was working on 
several things. For my thesis I studied 
the thermal performance of green roofs 
on the Nueva School in Hillsborough. 
I found that the green roofs did 
perform well, staying cooler in the day, 
and warmer at night. I presented my 
fi ndings at the National Green Roof 
Conference in May.  While writing 
my thesis, I also worked at Rana Creek 
Living Architecture.  Afterwards, 
I spent several months conducting 
retro-commissioning projects with 
Federspiel Controls and installing 
photovoltaic systems with Sun Light 
and Power.

Does your work at Arup involve climbing 
on building roofs?
So far it does not, although there is a 
solar volunteer group in the offi  ce.  I 
am in the buildings group, and am 
doing sustainability consulting on a 
wide variety of projects.  

Arup has a broad range of practices. 
How do you fi nd working in such a large 
organization? 
It’s great to be able to work in an 
interdisciplinary way inside your 
own offi  ce.  I also appreciate the 
international aspect, both in terms of 
projects and colleagues.  We have an 
amazing intranet system that connects 
the entire fi rm of about ten thousand 

internationally. If I am working on an 
unfamiliar topic, I send a post on our 
skills network and get lots of useful 
responses. I can also search for people 
with specifi c experience on the people 
pages, kind of like a professional 
Facebook.

What types of projects have you been 
working on?
A whole collection. One project is a 
new offi  ce building for a Silicon Valley 
company. We’re really pushing on 
load reduction and water recycling, 
with goals of net-zero energy and 
water use. In another project, we are 
providing advice on waste-to-energy 
technologies.  We have projects 
improving energy performance of 
existing buildings, and I may also be 
doing some more research on green 
roof energy impacts. Th e most recent 
addition to my list is sustainability 
consulting on a feasibility study for a 
large resort in Las Vegas. 

Can such a project be sustainable? 
My opinion is that people are going 
to build these projects one way or 
another, so I see it as an opportunity, 
though I know that some people 
don’t agree. Because of its size, small 
effi  ciency improvements mean 
signifi cant savings. Given the climate, 
we are going to focus on potable water 
use reduction measures like using 
native plants and reusing gray water, 
and on minimizing cooling energy. 

Kirstin Weeks, Energy and Building Ecology Specialist, Arup
MS in Architecture in Building Science, UC Berkeley 2007

You come from a grass-roots 
background. How do you like working in 
a corporate setting?  
I’ve been very impressed with Arup 
as an organization so far.  Th ere are 
so many resources, and they are quite 
well-connected.  I expected to like the 
types of work I would get to do, but I 
have really appreciated the company 
culture and the people I work with 
as well.  I will admit that it took 
me a little while to get my bearings, 
particularly being a non-engineer in a 
group of engineers, and having a lot 
of responsibility from the beginning.  
But I’ve settled in now, and fi nd myself 
taking on more and more projects 
because there is so much exciting work 
going on.  I’m also looking forward to 
the opportunity to explore the larger 
Arup world at some point on a short-
term transfer to one or more of the 
other offi  ces – perhaps Amsterdam, 
Copenhagen, London, or maybe 
Singapore or Tokyo.  Th ey all sound 
pretty good to me! 
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