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How building information
modeling made a groundbreaking
high-performance school possible.

By Jefl Yoders, Senior Associate Editor

Nestled deep in the Napa Valley, the city of Amencan Canyon
is one of a number of new communities in Northern California
that have experienced tremendous growth i the last five years
Locared 42 miles northeast of San Francisco, Amencan Canyon
had a population of just over 9,000 1 2000; by 2008, that hgure
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The new 260,000-5f American Canyon High School campus will sarve as
many as 2,200 students when it opens for the 2010-11 school year.

stood at 15,276, with 28%, of the populaton under age 18
American Canyon'’s high school-age studenes, more chan 1,200
of them, had to be bussed to neighboring schools in Napa.

By 2006, it was sufficiendy clear vo the ciuzens of Napa
County that the city needed a new high school of its own,
In 2006, vorers approved a $183 million school construcdon
bond, $105 million of which was combined with stare funds w
build a new $121 nullion high school w accommodare as many
as 2,200 students. The Napa Valley Unified School Diserice
also stipulared that not only would the school incorporate sus-
tainable seraregies where economically feasible, bue also thar
the design should embrace the latest trends in modern schools,
nowably the concepr of having several smaller unies within a
larger umified campus structure.
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The buildings and pathways of American Canyon High School were deslgned and oriented to take advantage of sunlight and wind ventilation. Tha
“infinity” pathway that goas past all of the shool's buildings also gives students and faculiy a view of the greater Bay Area past its entrance.

(uatrocchi Kwok Architects ((QKA) of nearby Sanm Rosa was
selecred vo desigm the proposed Amencan Canyon High School
specifically becanse of s experience desygning sustmnable K-12
schools. 1he fim applied the mple botrom line 1e considers for
all its projects—a balinang of econamic, environmental, and
community impacrs—to the design decisions for this project
QEA spent eight months working with the district to wiee edu-
carional and design specificanons for the new school,

The school was designed using the guidelines of the Col-
laboranve for High Pertormance Schools (CHPS), the naton’s
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oldest green bulding rating program. *We considered the
environment in every design decision with the same impor-
tance as program and budger. [t was an integral pare of the
design process,” said Aaron Jobson, a (KA associare and the
project archirect.

The 260,000-sf campus, which is currenty under consorue-
non by Lathrop Construceion Associates of Berucia, Calif,, wll
house tour “small learming communinies”™ of 500-350 students;
these communiries will share a central courtyard. Seudenes
will have the option to pursue five chftferent “career pathways”
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American Canyon High School's 400-seat theater bullding (above) will also be used as a performing arts venue for the community. Its specialized
academy buildings (top) will allow students to learn specialized fglds such as global leadership, environmental and health sciences, hospitality, ang)-

neering technologies (Including CAD), and visual and performing arts.

visual and performing arts, engineerning rechnologies (such as
CAD), global leadership, environmenml and health sciences,
and arts and hospiealiey (incloding culinary arts).

Three of the carcer pathway classrooms will be shared
during off-hours with Napa Valley College, which will offer
hve-year degrees in technical education. There's also a 2,500-
sedt gymnasium, an aguatic center, a 400-seae performing arts
theater, and onwdoor achlenc fields. The school 15 scheduled w
open in vme for the 2010-11 school year.

QKA used the latest site and energy analysis tools in the
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schematic design of the school, known locally as “AmCan
High." ArchiCAD, the Graphisoft building informauon
modeling program, was used to develop each new building’s
design and digital protorype. The resule will be the firse

CHPS-verified high school in the nation when it’s complered
in July 2010,

The project 1s |.|L':-'-lg'm::l o achieve 43 of the 85 Ih'l:z-rﬂhll.: potnts,
with 32 needed for venihcanon. This includes 18 of 20 available

energy pomnes. The school will have a 1 megawan phorovol eue
system, 2 ground-loop hear pump mechanical syseem, an overall

BUILDING DESIGN + CONSTRUCTION JUNE 2009 43




> E----lr:.___lﬁL-_ ) ‘.,'-
. . el

- - ; —
= ! | I - -
- 1 L
rr—
-
- B -
- [ ———
»
4 = g - - ] I -
Y S -
-. ! - i
- I - s T o =
nam- PO g - =
_—— = -{ I o
- e FI » - = e -
Fi i - - —,
¥ e - —m -
X g A . = - = . = i
. T __ . — - G
& i i ==

These renderings are overlayed with actual construction site photos of American Canyon High School today. The structural steel frames of the multiuse
bullding (above) and gymnasium (top) have been completed by the general contractor, Lathrop Construction Assoclates, Benicla, Callf.

energy-cfhaent design, and enhanced energy commissioning in good design and then saw how many points were available for
conjunction with urlity partmner Paafic Gas & Electric. it,” smd Jobson,
In the water use caregory, AmCan High received five out of
five design points for features such as reclaimed water used for Site Design: Melding BIM with Google Earth
irrigation and low-flow plumbing fixeures. The design team used a vanery of [T rechnologies—Google
Thanks o its green design fearures, AmCan High will receive Earth, SketchUp, Ecotect Analysis, and ArchiCAD—to create

close to §1 million in addinonal funding from the stare, where presentaton materials w gain stakeholder support throughour
CHPS-verthed schools can receive 2-11% of their coses from the design and approval processes.
the state for building green. “We made what we believe is a Views of the nearby hills and across the Bay to local land-

44 JUNE 2008 BUILDMMNG DESIGN+CONSTRUCTION www BDCnetwork.com



K-12 SCHOOLS

— "

(N

i seETE =

-m....: a6 i |

. o
‘ 21.2““- ik //.*E;:E=ﬂ"!!i.

The design team for American Canyon High School used a Graphisoft ArchiCAD BIM model for clash detection and building performance testing. The
maodel sections show oné of the school’s lab bulldings with walls (above) and without walls (top). Google Earth and SketchUp were alse used.

mark Mount Tamalpais are prominent features of the 50-acre
site on the eastern edge of the city of American Canyon.
(OKASs team wanted the buldings and site features to frame
those views and connect the campus to the larger Bay Area.
Early BIM concepr models designed in ArchiCAD were
exparted to Google Earth using the Google Earth Add-on
tor ArchiCAD. The direct impore-export connecrion berween
the programs allowed the archivects vo study several different
conceptual building orientation and sinng opuons.
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In Google Earth, the design was displayed in a dynamic 3D
enviranment which showed ropography and aenal views of
the surrounding landscape, enabling the archirects to see how
their site design framed views of the campus.

Google Earch was also urilized w athrm sight lines between the
campus buildings, which are organized around an elliprical pach
centering on the school's hibrary and admimstranon bulding,
Thus allowed for prominent views wo the southeast and sourhwest
(with views o the Bay) from the campus green and plaza,
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Designer Aaron Jobson used Ecotect to analyze daylighting factors in bulld-
Ing Interiors and to configure exterior sun shades. Ecobect Solar Tool, an
add-on for shading analysis, was used to create quick models of windows.

Sun shading design in Ecotect Analysis

The BIM model used for AmCan High had its grearest
impact on the project’s daylighting component. Most of the
school will be narurally lic during the day, and all classrooms
will be virtually 100% lit by daylight. To help inform the
daylightng design, the ArchiCAI model was imported into
the analysis program Ecotect, which can predict building
performance for air movement, acoustics, shading, thermal
performance, and dayhgheing.

CHPS: Delivering High-performance Schools

CHPS, the Collaborative for High-Performance Schools, was
the first green building rating system designed exclusively for
K-12 buildings. Founded as a nonprofit in 1999 by a joint effort
of the California Energy Commission and major utilities Pacific
Gas & Electric, San Diego Gas & Blectric, and Southem Cali-
fornia Edeson, CHPS at first concantrated solely on promoting
energy efficiency in California's schools. "We quickly realized
that just looking at the energy efficiency of schools was not the
complete picture,” said Ariel Dekovic, CHPS communications
and membership manager. CHPS was expanded o address a
wide range of sustainability issues in schools.

Incorporated in 2002 as an indepandent entity, CHPS today
has more than 225 member organizations, and CHPS design
criteria have been adopted in some form by 11 states: California,
Connecticut, Colorado, Maine, Massachusetts, New Hampshire,
MNew York, Rhode Island, Texas, Vermont, and Washington.

There are 43 certified CHPS schools across the country and
well more than 300 in the pipeline. CHPS centification is volun-
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tary and usually self-administered, but a third-party review and
certification process has recently besn put in place. American
Canyon High School in the Napa Valley of Califomia s the first
CHPS school to be verified for its design under this systam.

According to the 2000 CHPS guidelines, CHPS schools
miust be energy and resource efficient, provide a healthy
environment for studeants, teachers, and staff, and must be
acoustically, visually, and thermally comfortable. Energy perfor-
mance, efficient water use, malenals and waste managament,
and energy consarvation interlock are just some of the prereg-
usites In the CHPS verified system. spre

For more on CHPS, wvisit: hitp:/iwww.chps.net

AIACES Webcast on CHPS

For more about the CHPS green schools and American
Canyon High School—and an opportunity to earn 1.0 AlA/
CES learning units—register for the BD+C educational web-
cast, “High-performance Green Schools, the CHPS Way, " at:
http://www. BDCnetwork.com/article/CA6637733.html
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will deliver 10-20% savings over Cali-
fornin’s already stingent Tide 24 energy  decisions,” Jobson said. “It's a ool that

ferent scenarios to help us make design did for AmCan High, as tools wo guide

decision making. They didn’s replace
helps you inform design. That’s how we

code. Some of those savings will come or drive the design process; racher, they
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The BIM model of AmCan High alded In the érection of steel members
for the project. BIM was used as a tool to guide decision making, not
replace the deslgn process, says QKA Aaron Jobson.
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from a ground-loop hear pump system
that will hear the school in the wineer,
Lathrop Construcdon drilled 285 holes
300 feet deep to enable the ground-loop
systemn o draw hear and cooling from
underground water supphes. Displace-
ment ventilanon sysems were designed
for both the 400-seat cheater and the

library. Displacement venulanon and

used the modeling and animatons we
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cdhagrams, the light profile could be easily adjusted for different
umes of the day for any day of the year.

Ecotect can also analyze the amoune of daylight in a room
and calculate an average for the entire year. That analysis grid
was configured to conform w CHPS seandards for light levels
and dayhght factor three feet from the walls and on a solar
plane 30 inches above the Hoor. Ecotect produced a graph
showing the average light level in foor candles and daylighe
factor, Atter what-iting a number of window and sunshade
caonditions and graphing them in Ecotect, the architecs
settled on a design that represenced the oprmal distributon of
daylight, one in which the excerior sunshades will block direct
sunlight from the classrooms, mininuzing solar heat gain and
glare. The resulting window design also created opportunides
for natural cross vennlagon in the classrooms.

“Through a combinarion of the onentnon of the sice (and
the design of the sunshades and windows) we were able to keep
out most of the direce sunlighr and allow 1 the indirect lighe
that would effecavely hghe all the classrooms,” Jobson said.

(KA also vsed Ecotect analysis o configure the exterion
sun shades. From early in schemaric design, QKA planned on
exterior sunshades for all south-facing windows wo control heat
butldup, as well as those on the eastand west elevanons wo control
glare. Ecotect Solar Tool—a separate add-on vsed to analyze
shading—was used to create quick models of all the windows in
question. QKA evaluated the performance of hundreds of differ-
ent sunshade combinanons using the Ecotect Solar Tool, always
careful m balance performance with cose, maintenance, and
aesthetcs in the hinal conhguranon of the sunshades.

Assuring Efficient Energy Systems
QKA wok a similar approach to che mechanical systems of
AmCan High. Owerall the energy systems of AmCan High
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three points for acousacs from CHPS.

The biggest clean energy producer
tor AmCan High will be irs phorovoleaie
system, which will generare 55% of the
schools electriciyy needs (based on Title
24). Three wypes of PVs will be used
rachnional glassfaced arysral panels are
being bule on far and sloped-roof areas
ot the campus buildings and on a large
array on a nearby hillside; shin-film P1s
are being directly adhered to a stand-
ing-seam metal roof over the classrooms;
and PV glass pamels—solar cells mounred
between two panes of insulared glass cur-
tain wall—are being installed around the
entries w the campus to provide a visual
statement o students and the public tha
Vs are an imporant component of che
school's energy system. The PV glass
also helps shade the entrances

Califormia’s net-metering law requires
urilinies, i most cases, w offer ner
merenng o all customers tor solar and
wind-energy systems up o | MW in
capacity.

Through its ahility to generare elec-
tricity with 1ts PVs, AmCan High will
be able to “zero out” 1ts energy hill for
the year by purting as much energy back
ineo PG&EE's grid as ic uses in the first
few years, as enrollment ramps up

“Everything che BIM model gave us
provided quanatanve analysis of dif-
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connections in the time it would tale o do
one hard-pipe arm-ovor
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centar-of-tile placement svery
without the extra cost.
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