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Clean Technology Tower, Chicago, lllinois
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Upon the founding of Adrian Smith + Gordon Gill Architecture in late 2006, one
of the firm’s first projects was Clean Technology Tower, a high-performance,
net-zero-energy mixed-use development designed both for a specific site in
Chicago and as a prototype to demonstrate sustainable architecture principles
that can be widely applied. The project was also intended epitomize AS+GG'’s
commitment to sustainable, high-performance design and its belief in the role of
architecture to help address the world’s ongoing energy and carbon challenges.
The tower uses advanced sustainability systems and strategies to foster a
symbiotic relationship with its environment. Sited and formed to harness natural
forces, the tower refines conventional methods of capturing those forces to
increase efficiency.

While the prototype design is specific to Chicago, its guiding principles and
applied technologies are universal. Similar structures could be built around the
world, and each would be formed in response to its particular site.

Originally envisioned for a site in Chicago’s West Loop near Willis Tower
(formerly known as Sears Tower), Clean Technology Tower features about
167,225 square meters (1.8 million square feet) of office space, 27,870 square
meters (300,000 square feet) of hotel space, a spa and street level retail. Office
space is located on high floors to maximize views and take advantage of natural
daylight. Dedicated elevators provide access for both office and hotel tenants to
all of the tower’s amenities.
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Unlike most skyscrapers in downtown Chicago, which typically store mechanical
systems on their roofs, Clean Technology Tower features a dramatic dome at its
top that offers unrestricted skyward views (including spectacular views of Willis
Tower one block to the north), creating a grand amenity space for conferences,
banquets and other gatherings.

The aerodynamically rounded, double-skinned dome is formed to allow air

to move around, over and through it, reducing structural pressure, providing
natural ventilation and generating power via integrated vertical-axis wind
turbines. Wind striking against a square or rectangular shape at the top of a
building creates vortex action which increases structural pressure against the
building and causes it to oscillate. On Clean Technology Tower, the curved
shape of the dome allows the wind to flow over it, reducing the amount of wind
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pressure and making that pressure more constant and continuous. That in turn
reduces stress against the building, making it more stable.

The softly molded exterior wall system features notches housing vertical-

axis wind turbines that funnel and harvest the prevailing southwest winds at
accelerated speeds. The tower’s massing is distinguished by an ascending
pattern of apertures in the exterior wall that house the wind turbines, taking full
advantage of faster wind speeds at higher altitudes. Placement of the turbines
at the tower’s corners is intentional; wind speeds and pressure increase as air
passes into the turbine housing. The building’s orientation on the site, facing the
prevailing winds from the southwest, facilitates wind power collection, funneling
the air into the turbines at faster speeds, maximizing energy generation.

The dome is also designed to facilitate natural ventilation at highaltitudes. Wind
moving through the double-skinned dome creates a negative pressure that

121



FRELBIMERGHH UE, EEHMAON KBRS
Hepo MELIAENEMR, HFERNTHRBMMEESHNA
K. BHEMEENFAMERRMARER N2 ERHE,
FERRUTERSHBEFBERNENOLE & M4 EHE
HALZETRORBY, S=ETRENITMENER
BMENHZEM. ERVESESHABR, EFTEREX
71, BERNRSHEESIANLENKRARLAHKE,

EMMRITEEI T IESMLNERBR. NBIRE

SNEIET AR EMTKI B RBR, B ENREFTIERE
MEEE. EMARRAYNERER(TSANRTNZEREAS

B, FHEMRT IR KRR

T E TR A9 R 050 o] DUR 38 B 4 19 KUBE IR 1F A DR
DEMES, NTBERTEMAY, XUERERD THRIL
ERMHREERE. RTROREYN, ERERBEFERT —
RIMTRARGMRE, SFECRREMNGHER, HENE
R ECE—NTHEFEIME,

EEMMIE FRBNXNRRBAGRRITHANEE N ER
DMHBERADTERE, BERANESFNPCREER T
REEZMAMHEERERTHTHNEE.

M FMH—EIMBIMFET MYBRTE ( BGordon Gill
M Adrian SmithZESOMBTIRIT ) FrR AL, Adrian Smith +
Gordon Gillf9& T E AT SIMFACREE T E = AN 8
ARG —#, NESIMET UL E2EAREESFALRRE
BRV=. Fit, EE—HEN LT, BREEBEHEREEINE
gh, EEEARREZBEEEZHNEALT, BNAETHINTR
I 385 98 PR R /N B o

HERAEHEDERERRRNELHVNEVNTER, B

BITHARE IR N EFESTMHERMLRER -GN E
H. BB EXANEEXCRREHTEDH, EMMNRMHFESR

KEBMERAAERIREZ. MAENTHEES, BTN
EAEER, BENKARREZITRD
ERRAELREZMINE-—INEHBEENE, &5
FRWZEANTRTURSEENS IR =N £LF,
= PR SR AR PR R B A9 R = U AR O TR S AR ) B A9
BB o

SMERBUNBRMEER S —MEFIRNER, 236
DRITHRTAR N ZBHINTLEREERENBS Do
Lo, ATETHRIERTT A —MIMETR—METHE
LB ENY IR ER.

122

produces natural ventilation, reducing energy consumption by exhaust fans.
The tower’s domed top also provides a stunning, multi-story amenity space for
building users, affording them with spectacular views of the city skyline.

The rounded corners of the dome and exterior wall were found to reduce wind
vortex action and structural pressure on the building. That makes for less
structural material required for construction, along with a significant reduction of
the embodied carbon associated with construction. Besides the wind turbines,
Clean Technology Tower integrates a variety of systems and strategies,
including photovoltaics and geothermal energy generation; the overall result is
to create a net-zero-energy project.

The placement of integrated photovoltaics on the building’s dome and exterior
wall was informed by extensive environment analysis of the building site. That
analysis, conducted by the design team, showed that Clean Technology Tower’s
form could be shaped to respond to higher levels of solar exposure at the top of
the pillow shapes and lower temperatures beneath due to self-shading.
Drawing on their experience on previous projects such as Pearl River Tower
(designed by Gordon Gill and Adrian Smith while at Skidmore, Owings & Merrill)
in Guangzhou, China, the AS+GG design team anticipated that a faceted or
pillowed shape could give Clean Technology Tower better opportunities for
energy generation via photovoltaics as well as self-shading on the inward-
angled undersides of the curved pillow shapes. At the top of each pillow, the
spandrel glass could be curved outward, providing better exposure for thin-

film photovoltaics that would also shade and reduce glare on the vision glass
beneath.

Digital modeling also revealed that the greatest solar exposure is at the top

of the tower, which focused the
team’s attention on opportunities for
shading and BIPV-generated energy
in the dome. That in turn informed the
design of graduated zones of thin-film
photovoltaics applied to the glazing.
The very top of the Clean Technology
Tower dome is covered with
photovoltaics, which provide energy
generation and shading. PV coverage
reduces as access to views becomes
more important at floor level.

Clean Technology Tower also features
one of Chicago’s first double climate
walls, which capture warm air in an
interstitial space between the glass

walls and exhausts it outside the
building in summer months. In the
winter, the solar-heated air collects
inside the interstitial space and forms
an insulating “blanket” around the
building.

The wall design is notable also for

its molded slabs and mullions, which

are softly sculpted around the turbine
housing along the length of the tower’s
body. For greater ease of construction,

an alternate scheme for the building
skin provides for an exterior wall with straight mullions and evenly shaped floor
slabs.
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