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T
he Energy Lab, a sci-
ence facility for the study 
of alternative energy, is 
nestled on a sunny and 

windy site on Hawaii’s Big Island. 
The net zero energy and water build-
ing allows students to experience 
and observe sustainable strategies 
firsthand. The students of the K–12 
Hawaii Preparatory Academy (HPA) 
can study on-site energy genera-
tion as well as build and test their 
own renewable energy systems. The 
Energy Lab is linked to facilities 
around the world that have simi-
lar programs, allowing students to 
exchange resources and collaborate. 

The building, which was funded 
by a private donor, was completed 
in December 2009. Its open flow 
of spaces blends the indoor and 
outdoor environments in a way 
that fosters learning, collaboration 
and discussion. 

The building team approach 
was three-fold: to reduce resource 
demand, increase efficiency and 
generate electricity from renew-
able sources. Design and engi-
neering strategies that contribute 
to enhanced energy performance 
include optimum orientation and 
massing, a high performance build-
ing envelope with adjustable shad-
ing, high performance lighting 
systems, natural ventilation and 
daylighting, a comprehensive build-
ing automation system (BAS), and 
metering and monitoring systems.

The project has received LEED 
Platinum certification and is a 
Living Building Challenge (LBC) 
candidate currently in its audit 
period. The LBC was developed 
by the Cascadia Region Green 
Building Council and is the most 

ambitious performance-based stan-
dard for green buildings. Its 20 
requirements include net zero water 
(100% of water use must come from 
precipitation or closed loop water 
systems), net zero energy (100% of 
a project’s energy needs must be 
supplied on site from renewable 
sources) and the exclusion of Red 
List materials, such as PVC, formal-
dehyde, lead and halogenated flame 
retardants, and other chemicals and 
materials considered harmful to 
humans and the environment. 

Reducing Energy Demand
The building’s optimum massing strat-
egy plays an essential role in reducing 
the Lab’s energy use. The building 
is oriented along an east-west axis, 
open to the south and shielded from 
strong north winds. Deep overhangs 
and sliding wood shutters provide 
shading. These shutters prevent direct 
solar exposure, but make the building 
permeable to breezes and light winds 
from the south.

The mild climate makes it practi-
cal to use natural ventilation as 
the primary ventilation and cooling 

Laboratory
Located near the Mauna Loa Observatory, which has been monitoring atmospheric 

change since the 1950s, the Hawaii Preparatory Academy’s Energy Lab fits into 

a Hawaiian tradition of climate change awareness and resource conservation. In 

fact, it was the first carbon dioxide readings at the Mauna Loa Observatory that 

brought the concept of global warming to the world’s attention in the 1960s. 

B Y  A N A  S E R R A

T H E  E N E R G Y  L A B  A T  H A W A I I  P R E P A R A T O R Y  A C A D E M YC A S E  S T U D Y

B U I L D I N G  AT  A  G L A N C E

Name The Energy Lab at Hawaii 
Preparatory Academy 

Location Kamuela, Hawaii

Owner Hawaii Preparatory Academy

Principal Use School Science/
Alternative Energy Research Lab

Occupants 30 during classes 
(more during regular special events)

Occupancy 100%

Square Footage 5,902 
(includes a 1,020 ft2 basement)

Distinctions Learning By Design 
2010 Grand Prize winner, LEED for 
Schools Platinum, Living Building 
Challenge candidate

Total Cost $4.5M, 
(includes 6,653 ft2 of exterior concrete, 
wood decks and ramps) 

Cost Per Square Foot $762

Substantial Completion/Occupancy  
December 2009/January 2010

HAWAII’S LIVING  

Above  Sliding wood shutters combined with 
sliding glass doors help control direct sun-
light while allowing for natural ventilation 
without solar heat gains.

Opposite  This south-facing outdoor class-
room is supported by a salvaged native ohia 
wood column. The ohia tree is unique to the 
Hawaiian Islands and has a long history of 
construction applications by its native people. 
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footcandles throughout the building. 
This analysis helped to correct areas 
of high contrast, which would have 
resulted in glare. 

Controls, Renewable Energy
In the event that they would be 
needed, the team specified high-
efficiency fans, demand-controlled 
ventilation, and SEER 16 air-
conditioning units in a multizone 
arrangement. A heating system was 
deemed unnecessary. 

The BAS gathers input from more 
than 250 meteorological, room and 
system sensors and shuts down 
certain circuits at scheduled times 
to prevent passive loads. A meteo-
rological monitoring system records 
solar radiation (among other things) 
and can detect PV system failure or 
a drop in efficiency. 

strategy. Operable windows com-
bined with high-volume spaces 
allow for heat stratification and 
high-level exhaust. 

In addition, a mixed-mode strat-
egy — combining natural ventilation 
and mechanical systems for air distri-
bution and cooling — was developed 
to accommodate a few spaces that 
required more stringent environmen-
tal conditions and tighter thermal 
control. The climate-appropriate 
design helps minimize cooling loads, 
and natural ventilation is used when-
ever feasible to maximize comfort, 
avoiding significant energy use and 
operating costs. Conditions in the lab 
have not required the use of fans or 

to provide the highest level of ther-
mal comfort while consuming the 
least amount of power.

The main floor is divided into three 
functional zones for optimum flex-
ibility. Zone 1 (3,706 ft2) contains 
two large open-area learning spaces, 
the workstations area and the lab 
(see Ventilation Zones, p. 30). Each 
of these spaces has two high-volume 
exhaust fans automatically controlled 
by the BAS to assist the natural ven-
tilation if needed. 

With all four exhaust fans run-
ning, the system can provide more 
than eight air volume changes per 
hour. However, the fans have never 
been used.

Zones 2 and 3, together equaling 
1,176 ft2, are located at the north end 
of the building. They contain the most 
environmentally demanding, equip-
ment intensive spaces: the monitoring 
lab, project rooms, the director’s office 
and the conference room. 

In addition to natural ventila-
tion, each zone has a backup 4.3 
ton, split air-conditioning system, 
and each of the occupied spaces 

is served by dedicated air handler 
units. The units incorporate CO2-
based demand control ventilation 
systems to optimize indoor air qual-
ity and thermal comfort. These sys-
tems have also never been used.

The natural daylighting strategy 
helped achieve an average monthly 
lighting energy consumption of only 
114 kWh in 2010. The strategy was 
carefully evaluated through simula-
tion analysis to ensure that all spaces 
had access to daylight with minimum 
solar heat gains, while maintain-
ing a minimum light intensity of 75 

air conditioning since its opening in 
January 2010.

A comprehensive and custom BAS 
optimizes the lab’s performance 
by monitoring internal and exter-
nal conditions and controlling all 
energy systems. The BAS automati-
cally controls each operable window 
and louver, which are distributed 
strategically around the building, 
and all HVAC equipment. 

In all occupied zones, the BAS 
continuously monitors and logs data 
from environmental and motion 
sensors including temperature, rela-
tive humidity, indoor air quality, air 
velocity, occupant motion and the 
status of operable windows and lou-
vers. The BAS has been optimized 

Roof
Type Wood with rigid foam insulation 
and corrugated aluminum-zinc alloy 
coated sheet steel panels
Overall R-value R-23

Walls
Type Wood framing with batt insulation 
and fiber cement board and batten siding
Overall R-value R-19
Glazing Percentage North: 20%; 
South: 35%; East: 21%; West 30%; 
Skylights: 3.8%

Windows
Type Double glazed insulated
U-value 0.29
Solar Heat Gain Coefficient (SHGC) 0.38
Visual Transmittance 0.70

Location
Latitude 20.04° N

B U I L D I N G  E N V E L O P E

Water Use 100% of water comes from 
precipitation; monthly water captured 
for 2010 (very dry year) was 549 gal-
lons, water used was 411 gallons

W AT E R  AT  A  G L A N C E

Annual Energy Use Intensity 11 kBtu/ft2

Electricity (Produced) 28 kBtu/ft2 

Annual Net Energy Use Intensity 
–17 kBtu/ft2 

Heating Degree Days 44 (base 65°F)

Cooling Degree Days 3311 (base 65°F)

E N E R G Y  AT  A  G L A N C E

Above  All the wood in the building is Forest 
Stewardship Council certified or from 
salvaged sources, such as this ohia wood 
column. Leftover construction wood was 
made into benches in the workshop and 
woodchips for the landscaping.

Left  Students exit the main entrance of the 
building. The local lava rocks in the poured 
concrete walls resonate with a similar wall 
in the Hawaii Preparatory Academy Chapel.

100% energy neutral (26.13 kW PV 
array produces 60% electricity surplus)

100% water neutral (collected from pre-
cipitation); 100% wastewater treated 
on site and dispersed in leaching field 
infiltration system

Radiant cooling

Passive lighting

Natural ventilation 

BAS system with user interface that is 
student friendly

KEY SUSTAINABLE FEATURES

Above  Computational fluid dynamics analysis 
was conducted to assess if stack effect and 
passive ventilation strategies could work 
effectively with the building form and interior 
space volumes and external strong prevailing 
wind conditions.

Below  A folded roof plane on the north side 
deflects wind, while an open south side pro-
vides daylighting and views. 
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design options in improving thermal 
comfort (height of spaces, location 
of exhaust fans/louvers, number/size 
of openings, pressure difference) 
and to inform the building’s shape. 
Through this process, the design 
was optimized to provide maximum 
comfort by passive means. 

Energy. Dynamic thermal model-
ling was used to predict energy con-
sumption and the relative savings 
of various energy conservation mea-
sures as compared to a baseline (a 
minimum code compliant project). 

strategy would maintain thermal 
comfort; and second, that energy 
consumption would be kept to a 
minimum. The available bench-
marking data was deemed too broad 
to be adequate, so the team opted 
for simulation analysis to study 
these two issues.

Thermal Comfort. Getting the natu-
ral ventilation strategy right was a 
vital, key driver to ensure that energy 
consumption was kept to a minimum. 
However, ventilating the building uni-
formly with strong prevailing winds 
from one side (north) was a challenge. 

Extensive computational fluid 
dynamics (CFD) analysis was car-
ried out in the early design phases 
to assess the effectiveness of various 

The building’s systems were fully 
commissioned, and energy con-
servation is enforced daily by an 
extremely energy-conscious faculty. 
Lighting controls include photosen-
sors, occupancy sensors and auto-
matic shutoff controls.

Renewable electricity is produced 
by a 27 kW photovoltaic (PV) array 
on the roof that incorporates three 
different arrays: a north array, 10 
kW PV with built-in inverters; a 
central array, 12.6 kW standard 220 
watt PV panels; and a south array, 4 
kW bifacial PV panels. 

Because the Energy Lab is con-
nected to the rest of the Academy’s 
campus, it can export excess elec-
tricity. The campus, in turn, is con-
nected to the grid, and uses the grid 
as a battery in times of overproduc-
tion, like holidays and weekends. 
Additional renewable energy systems 
include a solar water heating system, 
a small-scale custom radiant cooling 
system and a planned wind farm.

Simulation Analysis 
Early in the project, the team 
assessed two critical goals: first, 
that the proposed natural ventilation 

S E C T I O N  L O O K I N G  E A S T  D AY L I G H T I N G  S C H E M AT I C

The Energy Lab design team 
aimed to provide ample daylight 
to eliminate the need for 
artificial lighting during the day. 
A combination of sliding doors, 
windows, clerestory windows and 
skylights provide ample daylight, 
while deep overhangs, wood 
slatted sunscreens and translucent 
polycarbonate skylights help control 
solar heat gain and diffuse daylight. 
Windows on the various façades and 
levels create a dynamic environment 
as light moves around the spaces at 
various times of the day and year. 

V E N T I L AT I O N  Z O N E S

S E C T I O N  L O O K I N G  E A S T  N AT U R A L  V E N T I L AT I O N  S C H E M AT I C

Natural ventilation was the key design driver for the project. Computational fluid dynamics analysis helped evaluate the effectiveness of the 
size and location of windows and louvers to provide thermal comfort and proper heat exhaust. High-level louvers and awning windows aid cross 
ventilation. Along the north façade, where strong winds dominate, operable windows in the overhang near the ground are used to provide fresh 
air even in windy conditions. The effectiveness of the natural ventilation system, combined with milder than expected climate conditions, has 
precluded the need for fans or air conditioning.

A traditional “Tropical Three Pitch Roof” 
design features a shaded lanai facing south. 
Convection draws the hot air out of the 
peaked roof and brings the cooler air into the 
interior spaces. The mountainside winds travel 
over the roof, creating an augmented vacuum 
(from www.hpa.edu).
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production. On average, the wind 
speeds were significantly lower than 
estimated, meaning that the windows 
could be left open with less risk of 
excessive wind speed conditions, 
reducing the need for active systems.

Energy Consumption
During the first year that the Energy 
Lab has been occupied, it has 
generated more than twice the elec-
tricity it has used. The excess was 
exported to the rest of the campus. 
The lab’s electricity consumption 
was 59.4% lower than predicted, 11 
kBtu/ft2 (3.23 kWh/ft2). With the 
lab’s electricity export, HPA real-
ized an estimated savings of approx-
imately $10,200 in 2010, based on 
$0.35 per kWh. 

The actual interior lighting energy 
use is considerably lower than 

by the BAS from the on-site weather 
station at five-minute intervals 
showed that the microclimate at 
the HPA campus varies signifi-
cantly from the U.S. Department of 
Energy’s weather data for the closest 
site available, Hilo Airport, which is 
located on the coast 60 miles away 
at an elevation of just 38 ft.

The average predicted tempera-
ture and relative humidity (RH) 
were higher than the actual (mean-
ing that the actual conditions were 
more favorable). The average pre-
dicted temperature was 73.6°F, and 
the average actual temperature was 
65.1°F; the average predicted RH 
was 79.6%, and the actual RH aver-
age was 76.7%. 

In addition, the actual solar 
radiation was higher than esti-
mated, resulting in more electricity 

This analysis relied on assump-
tions made during the design phase 
regarding climate data, equipment 
loads and setpoints, occupancy, 
scheduling and operations. 

Post-Occupancy Evaluation 
To compare predicted energy con-
sumption with actual results, the 
team carried out a post-occupancy 
analysis. This analysis also helped 
to assess the simulation software’s 
accuracy in determining thermal 
comfort and energy performance. 
The study used data from the build-
ing’s comprehensive metering and 
monitoring system, which tracks 
energy expenditures, weather and 
thermal comfort data. 

The HPA campus is located at an 
elevation of 2,500 ft on a leeward 
mountainside. Information gathered 

FIGURE 1  PREDICTED, ACTUAL ENERGY USE BREAKDOWN 2010

Energy  
Savings

Daylighting analysis helped ensure a 
minimum lighting level of 75 footcandles 
throughout the building. This study identified 
areas of glare and uneven light distribution, 
which helped to inform the design and the 
shading strategy.

MARCH / SEPT. 21 10:00 AM
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on previous days which could not be 
matched exactly in the analysis.

For 2010, the actual average indoor 
temperature in the main workspace, 
the Lab, was 70.4°F, ranging from 
59°F to 82°F, and the actual average 
RH was 68.5%. The CFD analysis 
predicted an average temperature of 

by the design and predicted by ear-
lier analysis, showing that the stack 
effect works effectively.

In summary, the climatic condi-
tions in 2010 were considerably 
more favorable than estimated (more 
solar radiation, lower temperature 
and RH averages), resulting in bet-
ter performance with less electricity 
needed for operations and more elec-
tricity produced by the PV system.

Conclusion
The building’s energy story is one 
component of a sustainable design 
approach that included strategies 
for land use (the building was built 
on the only piece of land previously 
disturbed on the campus), water 

74.2°F and average RH of 77.9%, due 
to the higher temperatures and RH 
from the weather data file available. 

The actual measured temperature 
in the plenum space (where hot air 
is exhausted) averaged 76°F, which 
was higher than the occupied zone 
below (70.4°F). This was intended 

L E S S O N S  L E A R N E D

Living Building Challenge requirements: 
The LBC framework restricts materials 
sources. The remoteness of the location 
made it challenging to find building materi-
als that were located within the allowed 
distance radius that did not contain Red 
List materials. In several cases, the 
contractor resorted to making their own 
products on site. For example, the team 
was not able to find acoustic panels that 
did not contain formaldehyde or flame 
retardants, so the contractor made them 
from cotton and a frame made from Forest 
Stewardship Council certified wood. 

Project management: LBC requires a 
highly integrated process that demands 
more of the project team members than 
a typical project. It also requires careful 
coordination and daily input, review and 
communication among most of the con-
sultants. These management issues were 
particularly challenging for the Energy Lab 
project due to the building’s remote loca-
tion and the geographic distance between 
the various team members. The team 
overcame these communication obstacles 
using conference calls, video conferences, 
Skype and e-mail.

Simulation analysis: This can be an excel-
lent tool when existing conditions are known 
and accurate, and when site specific weather 
data is available. Because this project was 
located in a microclimate, simulation analy-
sis was useful, but it did not pinpoint actual 
climate conditions and energy consumption. 
The Energy Lab was designed as a very low-
energy building, and yet it is operating at a 
fraction of the energy that was estimated. 
Due to the abundance of daylight and dif-
ferent natural ventilation options (windows, 
doors, shutters, louvers, deep overhangs, 
and skylights with diffuse light), the building 
operates passively in sunny, cloudy and wet 
conditions. As a result, the backup air-condi-
tioning units and fans have yet to be used.

Operations staff involvement: Engaging 
the operations staff in the project from 
the design phase so they can understand 
what the goals are, how the building 
should be performing and how it can be 
optimized at different times of the day or 
year, is essential.  

A sophisticated building automation 
system: It is worth investing in a system 
that gives operations staff access to 
detailed data and allows them to under-
stand how the building operates under 
different conditions; they begin to see 
patterns and can quickly identify erratic 
underperformance. The operations staff 
can operate systems more efficiently if 
need be. For example, in December 2010, 
low solar resources and some cloudy days 
caused the PV system to generate less 
electricity, so the staff turned off equip-
ment to balance use with the available 
power. The BAS also enabled staff to 
identify erratic energy usage resulting from 
cyber vandalism, which occurred soon 
after the Energy Lab opened; systems 
were turned on remotely, which led to 
higher energy consumption for the month.

Phasing in renewable energy: When 
energy neutrality is the goal, it is helpful 
to phase in renewable energy systems; 
they are expensive and have an environ-
mental impact. Accurate data to determine 
actual needs also is critical, as benchmark 
and manufacturers’ data are not reliable 
enough for a team to accurately size a 
system. In the case of the Energy Lab, 
the tools and information available to the 
team caused the system to be slightly 
oversized. In this case, the Energy Lab has 
exported the excess electricity to the rest 
of the campus, which aligned with its goal 
of being energy neutral in the next few 
years. In other cases, it is wiser to phase 
in new systems.

predicted (Figure 1). This is partly 
due to more available daylight than 
estimated, and due to different occu-
pancy schedules than those initially 
assumed. The estimated and actual 
energy consumption readings for 
equipment plug loads are similar. 

The Commercial Buildings Energy 
Consumption Survey (CBECS) 
benchmark for electricity energy 
intensity in education buildings 
located in Climate Zone 4 (Hawaii) 
is 43 kBtu/ft2 (12.7 kWh/ft2). 

actual climate data, we modified the 
weather file used by the software 
(which uses a typical meteorologi-
cal year based on historical data) 
to match the actual site weather 
conditions for Dec. 9, 2010, with 
data obtained from the on-site 
meteorological monitoring system. 
We then ran the simulation to assess 
what the internal thermal condi-
tions would be. The simulation 
results showed that the predicted 
conditions matched very closely 
the actual internal temperature and 
relative humidity between the hours 
of 8 a.m. and 6 p.m. 

In this analysis, the predicted aver-
age temperature was 69.1°F and the 
average RH was 61.5%. The actual 
measured values were 72.3°F and 
60.1% RH. The slight disparity can 
be attributed in part to operable 
window and occupancy fluctuations 
throughout the day, and to the effect of 
environmental conditions in the space 

During 2010, the lab averaged 11 
kBtu/ft2 (3.23 kWh/ft2). Similar 
buildings on the HPA campus aver-
age 52 kBtu/ft2 (15.2 kWh/ft2).

A spike in energy consumption 
occurred in January 2010 due to 
testing, inaccurate settings for some 
controls, and remote cyber vandal-
ism that caused controls to be acti-
vated online. The BAS detected this 
underperformance and operations 
staff quickly corrected it (Figure 2).

Predicted, Actual Thermal 
Comfort
To reaffirm the reliability of com-
putational fluid dynamics simula-
tion results in predicting thermal 
comfort conditions when using 

FIGURE 2  ACTUAL ENERGY USE, GENERATION 2010

B U I L D I N G  T E A M

Owner Hawaii Preparatory Academy, 
Kamuela, Hawaii

Owner Contact Dr. Bill Wiecking, 
Kamuela, Hawaii

Project Manager Pa’ahana Enterprises, 
Kealakekua, Hawaii

Architect Flansburgh Architects, 
Boston, Mass.

Civil Engineer Belt Collins Ltd., Honolulu

Structural Engineer Walter Vorfeld & 
Associates, Makawao, Hawaii

Mechanical, Plumbing Engineer  
Hakalau Engineering, Hakalau, Hawaii

Electrical Engineer Wallace T. Oki, P.E., 
Hilo, Hawaii

Commissioning Agent Green Building 
Services, Portland, Ore.

Sustainability Consultant, Energy 
Engineer/Modeler Buro Happold 
Consulting Engineers, New York

Contractor Quality Builders Inc. (QBI), 
Kamuela, Hawaii

Project Data Dr. Bill Wiecking, 
Kamuela, Hawaii

L E A R N I N G  I N  T H E  L A B

The Energy Lab at Hawaii Preparatory 
Academy is a renewable energy 
research lab where students work in 
teams to study, research, design, and 
develop new and existing renewable 
energy technologies. The Lab and its 
renewable systems are integrated into 
the science curriculum of kindergarten 
through 12th grade students. 

Students can use the basement work-
shop known as “The Batcave” to store 
and work on their projects such as the 
iBoat. The iBoat was designed by a 
former student to track honu (Hawaiian 
sea turtles) as well as monitor pollution 
and offshore runoff. It can be steered 
and monitored via the Web and features 
sonar, GPS and chemical sensors. 

Other students have constructed a 
wind turbine, learned about energy audit-
ing and studied constellations. A teacher 
workshop covered energy conservation 
and renewable energy science.

Energy Lab Director Dr. Bill Wiecking talks 
with students in one of several outdoor class-
room learning areas, which help connect stu-
dents with the surrounding environment. In 
addition to nearly 6,000 ft2 of interior space, 
the Energy Lab includes 6,653 ft2 of exterior 
concrete, wood decks and ramps. 
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Actual vs. theoretical data:
which would you rather have?

1" 1.375" 1.75"

©2011 BlueScope Buildings North America, Inc. All rights reserved. Butler Manufacturing™ is a division of BlueScope Buildings North America, Inc. 

Actual 8' x 10' roof and wall 
assemblies are tested in the Butler® 
Guarded Hot Box to provide accurate 
insulating information, rather than 
theoretical data provided by most 
building product manufacturers.  
That means Butler® building 
systems deliver the energy  
efficiency they promise. 

For more information about the 
advantages of Guarded Hot Box 
testing, visit butlermfg.com/GHB.

A state-of-the-art computerized data acquisition system collects information from 
up to 300 sensors used to measure the temperatures, humidity, airflow, and the 
total energy consumed during the 3-day test period. The results are expressed as 
the actual U-factor performance of the assembly. 

Knowing the actual 
thermal performance of the 
building envelope assures 
compliance to energy 
codes. Your Butler Builder® 
can assist you in providing 
extremely accurate 
estimates of thermal 
performance for Butler 
building systems. 
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about the building and its renew-
able energy systems; in addition, 
they can build and test their own 
systems. Students also can compare 
performance with climatic and oper-
ational conditions and connect with 
students involved in similar projects 
around the world. 

The project team hopes that the 
data pertaining to this building 
may be useful in establishing new 
industry benchmarks for other low-
energy education design and high 
performance buildings in Hawaii or 
similar climates. •

more than 90% of them feel they 
have learned from and are inspired 
by the Energy Lab, confirming that 
the vision has been realized. Since 
the Energy Lab’s opening, the fac-
ulty has encouraged energy conser-
vation through the curriculum and 
by posting signage throughout the 
building. The students have learned 

(100% of the building’s water needs 
is captured from precipitation), 
storm water (100% is retained on 
site), materials (the building does 
not use any Red List materials, such 
as PVC, formaldehyde or haloge-
nated flame retardants) and indoor 
air quality (all occupants have full 
access to light, views, and fresh air, 
and maximum CO2 concentrations 
are 600 parts per million). 

Creating beauty and places for 
human delight is not only one of the 
prerequisites of the Living Building 
Challenge, but a top priority of the 
design team. The holistic integra-
tion of these strategies resulted in a 
building that is “alive” in the sense 
that it breathes and changes with 
the circadian Hawaiian rhythms. 

A recent survey of 64 students 
who use the building showed that 

A B O U T  T H E  A U T H O R

Ana Serra, LEED AP, is an associ-
ate sustainability consultant at Buro 
Happold and is a lecturer at The 
Cooper Union and New York Institute of 
Technology.

“By changing the ethos of 
consumption among our 
students, we hope to create 
change agents, able to redirect 
the wasteful practices of 
our present society to more 
sustainable, aware lives.”

—  Dr. Bill Wiecking,  
HPA Energy Lab director


