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A Children’s Museum Goes Green:
The Path to LEED Certification

O Awgpnst 29, 2002, a enene af fouer
worked througl the m:uh.r on Hie _-"mmuL
of the Brookiyn Children’s Museum,
cargfully monitoring the flowe of ground-
swater from a 340-foot-deep test well. At
dawen, the prmp s .1jlr'm'u.l' r;:_:er 1=
s, Ower the next nwo Jrowrs, the aguifer
.rw:h’rd i .!'!'t‘dlf]'_f!q!!l’ t‘|r .‘-?wllt'lt'l'!'t'
groundwater at a rate of over 300 gallons
per minnte, The good nows quickly spread
to everyone invofved in the niscimn’s cap-
ital expansion projeci—stafl, inustees, the
archiitect, and officials ar New York Cityk
cultural and construction ageicies. e
proposed geotlermal Tieating and cooling
systen, e f.'r}' fo crearig o IIJ]:E'JJ-
perfornance, certified “green” building,
Irad found fts encigy source in the
grogndaarer beneath the musenm

n 1894, the Brooklyn Children’s

Museum, the world’s first muscum

for children, opened in aVictorian
house m a Crown Heights park. The
mstitution’s “hack yard " andd s nacural
hl\t{ln L'[J"L’,‘f:tliﬂl ,\u]1|‘[:rh'd A1 l'.lrlf.'
focus on l:'.l-.'lun]_' ciy chaldren abown
the naral world, In 1977, the muse-
um opened a new, environmentally
themed underground building on the
sume site,

leday, the Brookln Children's
Museum is positioning iself for the
furure with an expansion that will
double our size and attendance capa-
aty over the next three years. World-
renowned architect Rafael Vinoly has
drw?m:'ll the IIJE,IH|fJ-_~:L|u.||'-_--r¥ml
I:"\]]\I]iﬁil'll'l." e TnaIROn a1 |.||.|I.11.1'|.|.[HI‘:{.
two-story, daffodil-vellow addition that
will wrap around the existing faciliny.

Conservation technology

Increased visibility, visstor amenities,
and educational/ exhibition fpace were
central goals of the expansion project.
But equally crincal to an mstiruoon

By Paul Pearson

with 2 mussion to “foster children’s
understanding of science, the environ-
ment, and world culoires” were enva-
ronmental considerations and innowva
tive use of new building wehmologies.,

High-performance fea-

Selecting energy-conserving and sus-
minable building marerials will add even
greater benefits. Low-enmssivity glass,
coated with a material that keeps the
l‘llﬂdilll.'. cooler in summer and warnier

tures integrated into the
expansion design will save
an estinuated $100,000 m
annual energy costs. The
geothermal heating system
will feed water-to-water
heat pumps for the bunld-
ing5 heating and cooling
needs, dramatcally reduc-
ing on-site burmng of
nonrenewable fossil fucls

and emussions of airborne
pollutants, It
will also ¢limi
nate the need
for massive
on-site cooling
EOVWETS, l|1l'n-]1y
lowering our

ACOUSTIC iI'I'IP.IJ.'I

glasses), and other officials at the
2002 unveiling of Vinoly's design.
Inset: The planned expansion.

on the surrounding resi
dental CormiLmiy. Photovoltae 1~.|1:|L'l\'
integrated inte the exterior Gbric of
the new building will harness sunlight
Lo |11c\\'h!c about 2.5 prercent of the
mseunts electricity needs.
Compurerized climate control
svsterms will further reduce energy use,
"_;l'!]\lll\lii_',l[l_‘il carbon dioxide and oc-
cupancy scnsors will monitor the ex-
hibition spaces, automatically adjusting
ventilation and highting to the number
of visitors in the space at any given
time, Photoelectric cells wall be ted wo
indoor lighting systems that dim when
natural hghting provides sufficient illu-
mination, and brighten during cloudy

and nightime condinons,

in winter, will be used in place of
conventional window glass. Structural
and finish materials with high levels of
renewable or recycled content—includ-
g bamboo, cork, rubber and inoleum
flooring and recycled carpet—are being

useel throughour.

High-performance design

Brooklyn Children’s Museum's new
building is on track for certification by
the Leadership in Energy and Emviron-
mental Design (LEED) program of the
US. Green Building Council as the first
“green” children’s museum in the
manion. LEED s a poms-based raung

system that assesses the environmental

Children's Museum presi-
dent Carol Enseki (center front), ar-
chitect Rafael Vifoly (top right, with

Irnages courtesy Hrookdyn Clilidren s Mutseunt
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sustainability of building designs, Crite-
ria include site development, access to
public transportation, water conserva-
ton and energy efficiency, materials
selection, indoor environmental guadity,
and building commissioning process.

Balancing emvironmental consideri-
tons and economic constraints can
pose a significant challenge to aght
capital budgeis. To help inform our
decisions, our “igh-performance
design” consultants used sophisticared
computer programs to simulate various
energy-modeling scenarios. The mod-
els showed thar green building choices
typically translated into slightdy higher
mmtal capital costs, but that operanonal
savings would begin o acerue long-
term when the more efficient systems
went online.

The New York City Department of
Diesign and Construction, which over-
sees municipal construction projects,
alerted our capital expansion team to
rwa local resources available o organi-
zations considering “going green”

(1) The Mew York Stme Energy
Reesearch and Development Authority
offers cost-shared technical assistance
and financial mcentives through s
New Construction and Green Build-
ings Programs, and (2) the New York
Power Authority fimances energy-
efficiency projects for public buildings
starewide through irs Encrgy Scrvices
Programs. Both of these agencies
have helped the museum fund high-
performance components of our
expansion project.

A teaching opportunity

For Brooklyn Children’s Museum, the
decision to "go green” was well aligned
with our educational mission and focus
on science and the esnwvironment. Al-
rhnugh ATy of the |\|!_';1:—]-\;-rlhrllnuu':'
elements of our building would not be
visible to the public, we recognized
that the praject afforded a ungue
teaching oppormunity.

When our expansion is complete in
20M36, visiting children and families will
be able to investigate the concepts and
processes of energy efficiency and

emvironmental conservation through
an Energy Explomtion interactive exhi-
binon. An outdoor area wall demon-
strate how the museum harvests is
EU!.]F I'\I;“\'Q'r. il]ll\l [:I'Il]l.in‘]l \\'i tl l’l;' .l!"ll'
o manipulate materials and systems to
engineer their own model buildings
using high-pertormance design. Visi-
tors will also learn about renewable
resources like bamboo—chosen for
DU oW ﬂuufing because it 15 one of
the word’s fastest-growing plants.

For many years, children’s museums

and science centers have provided inno
villive programs in enviromnental edu-
cation for }'mlth and families, Han)‘n
Children’s Muscum hopes that a suc-
cessful project will encourage other
mfornal learmng centers to nvese in
sustainable, environmentally friendly
design for their new buildings. 1l

Paul Pearson 15 vice rJn'_-rrl’rrrI |.IJ'-I-nl_k=mm,\
at thre Brooklyn Chifdren'’s Museum,
Brooklyn, New York. He can be reached at
ppearsonfabrooklynkids.org.

Green Design: A Technical Primer
By Adam Trojanowski

rom its planning stages, the Brooklyn

Children's Museum project embarked on
a comprehensive effort to optimize energy
consumption, water conservation, indoor air
quality, and utilization of sustainable materi-
als. This was achieved by choosing a building
form and plan that is complementary to the
site and solar orientation. Mechanical, electri-
cal, and plumbing systems were evaluated in
detail to select the most appropriate and
efficient systems. The new building also
incorporates products and materials that are
renewable and recyclable and have low gas
EMmissions.

Ground-source heat-pump system

A new geothermal heating and coeling
system provides all the heating, ventilation,
and air-conditioning requirements for the
museum. The system consists of large, cus-
tom heat-pump air handlers, water-to-water
units, and heat-pump console units with
groundwater as heat-rejection and heat-
source medium. To ensure redundancy,
groundwater is derived from two 340-foot-
deep supply wells with submersible pumps,
and is returned to ground through two
injection wells. The system offers significant
improvement in energy efficiency compared
to traditicnal chiller and boiler systems, plus
additional benefits like elimination of rooftop
equipment and associated noise issues;
elimination of water treatment and plume
problems for cooling towers; and overall
space savings for mechanical equipment.

Photovoltaic system

Photovoltaic (PV) systems directly convert
solar energy into electrical power. The
project incorporates 4,700 square feet of ver-
tical panels and 1,000 square feet of roof-
mounted panels that will generate approxi-
mately 54,000 kWh per year—equivalent to

the annual consumption of five households.
Electricity generated by the panels will feed
directly into the building’s electrical system.

Water conservation

Significant reductions in potable water use
will be achieved by careful selection of water-
conserving plurmbing fixtures, equipment,
and fittings. Lavatory faucet flows will not
exceed 0.5 gpm and are equipped with auto-
shuteff sensors. Waterless urinals are utilized
in all toilets. Mew and existing exterior land-
scaping maximizes indigenous, drought-
tolerant plantings to eliminate the need for a
permanent irrigation system.

Exterior envelope

The building’s exterior envelope has been
optimized to provide a high level of thermal
and solar protection. All glazing is specified
with a U-value of 0.29 and shading coefficient
of 0.49, The exterior walls and roof utilize
R-20 and R-30 insulation, respectively. The
architectural tile wall and roof exterior reflect
a high percentage of the sun's radiant energy,
resulting in lower cooling load.

Sustainable materials

The new building utilizes large amounts of
sustainable materials that reduce depletion of
finite raw materials and contribute to im-
proved indoor air quality. The extensively
used bamboo flooring is an example of a
rapidly renewable material. Adhesives,
paints, carpets, and composite wood prod-
ucts and materials were selected to minimize
off-gassing of odorous or potentially irritating
air contaminants.

Adam Trojanowski is an engineer with
ARUP Assaciates, a provider of technical
and design advice for the new Brooklyn
Children’s Museum building.

For more information on “green design”
and LEED certification, visit the ULS. Green
Buildings Council web site: www.usgbe.org.



