
T   he Science and Engineering Build-
ing, completed in August 2006, is a 
175,000 square-foot research and 

teaching facility housing laboratories, labora-
tory support space, teaching laboratories, and 
offices for the Natural Sciences and Engineer-
ing Colleges. The building consists of three 
stories and a base-
ment housing the 
campus vivarium. 

The design team 
used UC Merced’s 
master plan, devel-
oped by SOM, and 
architectural design 
guidelines, developed 
by SOM with Fernau 
& Hartman and 
EHDD Architecture, 
as a framework to 
design the building. 
The master plan 
orients an underlying 
grid 30 degrees off of 
the north-south axis 
to allow buildings to 
minimize solar gain 
while allowing for 
natural daylight. The master plan grid also 
runs parallel to prevailing winds coming off 
nearby Lake Yosemite to maximize potential 
for natural ventilation. 

The building serves as an integral 
piece of Founding Chancellor Carol 
Tomlinson-Keasey’s vision of UC Mer-
ced as a new sustainable research 
university for the 21st century.
The Science and Engineering Building’s 
energy saving strategies were facilitated by 
LEED compliance and driven by a rigorous 
series of energy targets developed by UC 
Merced, in collaboration with Karl Brown of 
the UC Office of the President (UCOP) and the 
California Institute for Energy and Environ-

ment (CIEE).  All new buildings to be built at 
UC Merced, which are planned in four phases 
over the next 30 years, are now required to 
meet a minimum of LEED-NC Gold, be 50% 
more energy efficient than the 1999 UC/CSU 
Benchmarks (the energy consumption and 
peak demand of existing laboratory building 

stock in the UC and CSU systems), and exceed 
Title 24 by 30%. The Science and Engineer-
ing Building has exceeded the 1999 UC/CSU 
Benchmark by 64% based on actual energy 
performance measurements.

The Science and Engineering Building design 
team, led by Chuck Davis, FAIA, of EHDD 
Architecture, also carried out collaborative 
meetings with the design teams of the other 
two new buildings on campus: the Classroom 
Building designed by Portland-based Thomas 
Hacker Architects, and the Library and Infor-
mation Technology Center designed by SOM, 
and Fernau & Hartman. All three buildings are 
three or four stories in height, have architec-
turally significant exterior shading devices, 
shaded clear glazing and exterior circulation

Award Category
Overall Sustainable 
Design, Honorable 
Mention

Green Features
A four-pipe system for 
laboratory spaces, elimi-
nating reheat

A pre-cooling system 
using closed circuit 
cooling towers to pre-
cool 100% outside air

Variable speed 
frequency drives for all 
HVAC system pumps 
and fans

Energy efficient lighting 
design with dual mode 
(IR and motion) occu-
pant sensors

Exterior sunshades 
and high performance 
glazing

Materials contain 48% 
recycled content

Annual Energy 
Savings
30% less energy than 
2001 California Title 24

Size
175,000 ft2

Cost
$55 million
Completion Date 
February 2006

UC Merced, Science                       
and Engineering Building
The Science and Engineering Building is the product of a campus master plan 
that outlined sustainability goals from the start. The building’s prominent ar-
cade and fritted glass sunshades exemplify design bringing ambitious sustain-
ability guidelines to life.
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The L-shaped building defines two sides of the Campus Green.  Photo: Tim Griffith



arcades, and flexible outdoor spaces. As the 
largest consumer of energy on campus, the 
Science and Engineering building allows for 
load shifting through its connection to the 
campus chilled water plant. Chilled water is 
produced at the central plant during off-peak 
hours and stored in a two-million-gallon strati-
fied chilled water storage tank for use dur-
ing the day. This load-shifting strategy saves 
energy, reduces the campus peak load, and 
minimizes costs by running chillers during 
cooler nighttime hours, taking advantage of 
time-of-use rates.

The Science and Engineering Building was 
designed for flexible programming and inter-
action between different disciplines. Educa-
tional laboratories and support spaces are all 
located on the ground floor. The second and 
third floors contain the research laboratories 
organized in “neighborhoods” with shared 
meeting spaces, as well as faculty and admin-
istrative offices adjacent to the research labs. 

The design team carefully considered 
all building materials in terms of a 
full life-cycle analysis.
The building’s structure has been designed 
with a steel frame and concrete structure. The 
thermal mass of the building’s concrete struc-
ture delays heat transfer from the exterior to 
the interior on summer days, saving energy by 
decreasing the need for cooling. The roof and 
walls are also highly insulated and efficient in 
retaining heat. The entire building is conceptu-

ally a “shaded box”, with extensive glass sun-
shades and overhangs to decrease solar gains 
and cooling requirements. The building also 
has high performance glazing that is spectrally 
selective to also reduce heat gain while being 
visually clear to maximize views and daylight. 

Over 90 percent of the wood in the build-
ing is from sources certified as being from 
responsibly-managed forests. Materials in the 
building contain 48 percent overall recycled 
content, and 43 percent of materials were 
manufactured regionally. Carpets contain 100 
percent recycled content, with 37 percent of 

the material from 
soda bottles and 77 
percent from news-
papers. Of the total 
construction waste, 
70 percent was 
recycled or diverted 
from local landfills. 
Wood was chipped 
for use in other 
products or compos-
ted, and concrete 
was used as a road 
base locally. The 
HVAC design, car-
ried out by global 
engineering firm 
Arup, integrates 
approximately 100 
laboratory exhaust 
hoods with variable 
air volume (VAV) 
controls, adjusting 

to loads and minimizing air changes. HVAC 
equipment was carefully sized based on 
expected internal loads. Heating energy use 
is minimized through zone cooling, reacting to 
internal loads and reducing the need to reheat. 
Office spaces are largely naturally ventilated 
with operable windows. Daylighting is maxi-
mized with floor-to-ceiling windows and narrow 
floor-plates of occupied space, while electrical 
lighting use is managed by dual mode (IR and 
motion) occupancy sensor controls. Perma-
nent energy monitoring equipment was also 
installed to accurately assess post-occupancy 
building performance.

Typical laboratory buildings have high energy 
and water intensities due to high ventilation 
requirements and other health and safety con-
cerns. This project uses 44 percent less water 
than a comparable building through the use of 
automated faucets, low flow laboratory fixtures, 
low flow toilets and waterless urinals.

Additional Awards
LEED-NC Gold
Contacts
Mark Maxwell, 
LEED Coordinator            
mmaxwell@ucmerced.
edu, 209.228.4465

John Elliott, Campus 
Energy Manager 
jelliott2@ucmerced.edu 
209.228.4124

Team
Design, Architect 
of Record: EHDD 
Architecture

Associate Architect: Leo 
A. Daly

Campus Architect: 
Jim Smith, Tom Lollini 
(current)

Mechanical Engineer: 
Arup LA

Landscape Architect: 

LEED Consultant: Lynn 
Simon & Associates

Structural Engineer: 
Rutherford and Chekene

Lab Planning: GPR 
Planners Collaborative

Contractor: Flintco
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Shaded roofs, reminiscent of the passively cooled agricultural buildings of the region, 
extend as eaves over the building. Photo: Tim Griffith



LESSONS LEARNED
David Hurley, Architect at EHDD, states “UC 
Merced’s clear vision of a sustainable campus, 
as outlined in the master plan and campus 
goals, helped reinforce the importance of 
architectural elements and integrated well 
planned design moves that support both func-
tional and design objectives.” Mark Maxwell, 
UC Merced LEED Coordinator, states that the 
university also established clear LEED goals 
for the design team and that LEED served as a 
suitable framework for keeping a project on 

track while identifying cost-effective sustain-
able strategies. “The better a university defines 
goals from the start, the easier it is for a proj-
ect to meet those goals and create a project 
that approaches sustainability holistically,” he 
explains. The Science and Engineering Building 
serves as a core addition to UC Merced’s ambi-
tious sustainable campus goals and as a key 
starting point for the university’s “triple-zero 
commitment” to reach zero net energy use, 
produce zero landfill waste, and reach zero net 
greenhouse gas emissions by 2020.

Best Practices is written and produced by the 
Green Building Research Center, at the University 
of California, Berkeley.

The Best Practices Competition showcases        
successful projects on UC and CSU campuses to 
assist campuses in achieving energy efficiency and 
sustainability goals. Funding for Best Practices 
is provided by the UC/CSU/IOU Energy Efficiency 
Partnership.
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The grand three-story arcade with fritted 
glass sunshades to decrease solar gains.                  
Photo: Tim Griffith

Glass-enclosed stairs overlook the arcade and 
provide daylit gathering spaces on each floor.          
Photo: Tim Griffith

More Information
administration.
ucmerced.edu/environ-
mental-sustainability/
green-buildings-and-leed

www.ucmerced.
edu/news_arti-
cles/03052009_uc_
merced_receives_fourth.
asp

uc-ciee.org/buildings/
ucmerced.html

www.ucmerced.
edu/news_arti-
cles/10112009_founding_
chancellor_carol_tomlinson.
asp

http://administration.ucmerced.edu/environmental-sustainability/green-buildings-and-leed
http://www.ucmerced.edu/news_articles/03052009_uc_merced_receives_fourth.asp
http://uc-ciee.org/buildings/ucmerced.html
http://www.ucmerced.edu/news_articles/10112009_founding_chancellor_carol_tomlinson.asp

