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This energy company's headquarters is a healthy building that

generates its own power and cools itself using an on-site lake.

BY DAWN REISS, Confributing Edifor

hn it comes to saang enerdgy, Great River Enengy
wanted (5 headguarters to be at the forefront
of conservation. Located in Maple Growe, Minn.,
Great River Energy is the second largest electric
utility in the state, based on generating capacity, and the fifth larg-
est generation and transmission cooperative in the United States
in terms of assets. 11 is a not-for-profit cooperative that provides
whaoletale electricity to morg than 1.7 million people throwgh 28
member distribution cooperatives in Minnetota and Wisconsin
with more than §2 billion in assets,
When Greal River Energy approached Minneapoli-based Dun-
ham Assocs, it wanted a fully electric buslding that was a3 efficient
and as environmentally friendly as possible.
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“We woare charged right aut of the gate with something that has
never been done before,” sadd Dunham’s Randy Olson, PE, LEED AR
wiho served as project manager. “They wanted to be an example
to their customerns that sustainability s possible.®

Great River Energy alio wanted a “healthy building® that gen-
erated encugh power 50 that occasionally it wouldn't need an
additional power source,

Dunharm teamed with the architectural design firm Perking«Will
and McGough Construction on the project.

The process
Durham began considering alternative power sources, Incheding
wiinsd turbines, geothermal systems, and solar panets. Maore than 10
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yaars ago, Olsan studied sustainable practices in the United King
dom. It was during that stay that Dunham lsarned about thermal
dsplacerment ventilation, an energy-saving concept that is comemon-
I'!l used acrcss Eurcpe. In a traditional &ir system, overheasd diffuters
wie codder aer than a displacement ventilation system, and then max
the air in the room to & certain
temperature, typically 72 F.

*“Minety percent of buildings
in America use this,” wasd Olon,
whao hai worked at Dunham
since 1996,

With thermal displacement ventilation, cool air ciroulates in
the floor, supplying 64 F air instead of the traditional 55 F air,
wwhich eliminates the need for very cold water in the coclant coils
Because heat rises, it oreates a naturally self-balancing system that
provides as much heat as needed.

Cilson likens the system to a sweaty runner: = you ran 2 miles
and | was standing next 1o youw, & lot morg heat would come off
your haad, As that happend, cooler air would naturally be attracted
to the haat to balance everything.®

An 1B-in. raited tloor aszists with airtbowr and allows enough
space for cwrrent electrical detribution and for future technology
advandements,

Twd owttide air wnits Contain endrgy recovery wheels that
recover latent and sentible enérgy from building reliel and 1oi-
let exhawst. An air-te-air plate exchanger provides free coaling
and free reheat of supply air during debumidification made,
but allows bypass when not dehumidifying 1o reduce fan static
pressure,

Thie beauty of the sstem ks its abdlity to allow 30% more outside
air to enter the building than reguired by code.

Thermal displacement ventilation
Is an energy-saving concept.

In traditional geothermal systems, wertical wells typically 200
tt deep are used 1o exchange energy with the earth, But Dun-
ham noticed the G-acre lake on Great River Energy's property and
thought about using that instead, Even though the Lake was large,
Qilvon didn't knosy it depth or temperature. To see if the lake
could be used a1 8 potsible ener-
gy sowrce, Lonnie Vande Kamp,
Dunham's engireer af recaid,
paddied & canoce to the middie
of it in med-Augus. He dropped
a depth finder and thermometer for preliminary readings

"It wasn't a very schemtific starting point,” Olson sald with a
laugh. “But we had to see what we were dealing with.”

After discovering the lake’s depth of 32 ft, Dunham commismioned a
lake study (o create a month-by-month ternperature profile. The study
showed the lake remained near 35 F during the winter and peaked
at 80 F during the summaes, Dunham considered a ground loop system
but ultimately opted to use the lake sinte the study shovwed it offered
hundreds of hours of free cooling from October through b, and the
overall lake ternperature would change only by a halt degroe.

Two heat transter methods were then considered: metallic heat
exchangers and polyethylens tubing, Ullimately, Dunham used
more than 30 miles of rugged-yet-flexible polyethylene tubing
ingtead of metallic heat exchangers, which have a limited history
and raite concerng about maintenance and lomg-term pErfor-
mance. Since the flexible coil den't have joints and fittings, the
My-imv, codly were placed on top of a pallet. Twelve-inth concrets
cinder blocks were attached under the pallet o elevate the piping
slightly abowe the bottom of the lake, minimizing the lake bot-
tom contact area to less tham 1,200 sg fi. The 39 heat exchanger
bundles were inflated with air and floated In raftdike fashion to
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Thieser are rocl-mouted photovoltai fixed arrays, wath the 200
EW wind turbine in the background, The arrays are connected fo a
series of de-ac converters, Photo: Lucie Marusin
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the middle of the lake. The colls were then slowdy filled with water
to submerge the bundle. Each bundle has its own Bolation valve
5o if a leak cocurs, air can be blown into the tube to surface the
raft and make repairs.

Chilled water is generated using the core water with water-to-
wrater heat pumnps that is then distributed throwghout the 180, 000-
sq-ft building to air handling units,

Photowolaic panels were installed
an part of the roof, and a 166-1t-
tall wind turkine was installed on
the property 1o generate 15% of
the building's energy. Internior fixture: arg controlled by photo-
celly that sende the available daylight and sautomatically dim the
Huareicent hghteng to mamtain & minimum of 30 foot candles in
afficed and conference rogrms.

Machine room-less elevator systems were uted becawss they
regquire less space, do not contain amy hydraulic flusd, and consume
#0% less electrnicity than cormwentional elevators,

Lovwe-flow plumbing fixtures, along with dual-flush toilets and a
20,000-gal cistern that capiures raimwater fram the roof, were alia
irtalled. Natrve plantings that ute very httle irngation, induding
narthern climate apple trees, were planted.

The biggest challenge

Perking+Will had already participated in a prototype “healthy
building® study for the American Lung Assn, i 2000 that tested
bz b optimize indoor environmental quality.

“The concepts from that study and other energy studies dem-
onstrated that daylight harvesting would be a huge step in saving
enengy,” Olion said

P, .
Thir buildang farm was establishid to enhance natural ight and
views bo the outside, Easi-fo-west builching orentation and nafmow
floor plates provide affective daylighting. Phato: Lucke Marusin
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East-west orientation allows
plenty of daylight.

To do 5o meant of lenting the bullding in an east-west fachion to
capture the madmum amount of sun, To allow the dayight 1o pen-
etrate, there had 1o be narrow floor plams to optimize the daylight
harvesting. This meant creating & set of fowr- and three-story build-
inggs that connected with center atriums. The vast amount of glass
created unigue HVAC challenges, espedially during the afterncon
hawrs when the sunlight penetrabed
s deep into the building that some
intericr zones had to be treated like
exterior pones because the tempera
twres would dramatically fluctuate,

As g result, five extra temperaturg contral Zones had 1o be
added. While most floor diffusers, 964 1o be exact, were adjust-
sble, 113 weere matonzed in sreds that expeniended extrems tém-
perature thangl,-:

The end resuly

Great River Enengy s one of less than 100 buildings in the
wior [d—and the first in Minnesota—to schieve LS. Green Busldeng
Councll LEED Platinam status, The building, which earned 56 LEED
paints, four more than the Platinum requirement, wses 45% legs
energy than a comparable facility built to state code requirements
and B9% less waner than a similarly sized corporate campus. it
features an in-lake gecthermal HVAL system, in-floor displacement
ventilation, daylight harvesting, 72 kW of on-site solar panels, and
a 200-EW wind turbine, Often, the budlding produces an excess of
powveer that is then put back on the grid. it officially opened in Apeil
2008, bess than two years after construction began.

“We did things that were never done before,® Olson sald. *Mot
anypwhera in the world, lcsel
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