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TRAMSOCEAMICA, Santiago

The Transacednica bulding in Santiagoe, Chile & a 150,000 g f
(14,000 %q m), LEED Gold-certified commerdal office building. ! The

builkhng i fong. mamrdve, and & Ipbacall im shapss, miasemizing '|-|:| 1 bl

0D 2 mp of

green spate, the building includes offior space on these levels, bwo

and wiews, Suated on 183,000 sq 1 {(abowt 4 acres/1

el of u NOHET AL nid P MR, wikh & Breaf noor Osen 1, an audhiBonum,

an ampiuiheater, a Cahetena, sl a café. Outside. a park and |lagodan
suirraindae the buildicg act as an artificial weetland with waker fram
a deep well ihal suppods the cooling nystom for the offic

. I
Rather than employ a typ rade and installing traditiona

gir-condilioning, the building was wrapped In a wood screen laltice on

its noeth, east, amd wes] Gun-facing) vdies todefiect solar radiabon, while

alloraimE natura b the office space. As a resull, Transocednica

only uses ane-fourth the energy of a comparable Chilean office

A propect of Empresad Transacednica, the project dosign addeessed
theee unique canditions. First, al the owner's request, the bullding &
wgoporaked wio a mmaster plan, which defined the land use and
specticd the wse of cunsed shapes for cach Tloor, allowing for futune

reopment possibdibies. Second, the building's snergy concept

Wkl climabe anaptaton and required archifectursl designers
o achipve the required sustainabally goale. Third, the building site,

ocated near a spoets arena, has shict regulabions on condirueciab

ind v, and maximum height, fording the project to be built an a
arger-than-normal kot

Thes resar™ing des Fm contans a full-hesphl alviem thal agens into
bwa wings. Anindependent wing dong the noth howsed an suditorium
arnd catederia, connected by an extenor cancpy thal inbegiabes these
ipaces with the Duikbng and the land. The building™s narmow shape
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Gineniakicn, favars 1atiral \ght, provides views o 13T

il doaes froem all localions, and provides a canefy tacade realment
ter avid urwanted heat gain and loss
THi Tyl InCOrpodale paEssive Qesign elements such as location
e Laion, olar contro systenms, nalurgl hghl, enedatie malefials
amd malive vegebabiaa fram cenfral Chile

Ihe buldsng & heated and cooled uvng German-manpfactuned

poypropylens tubing. inslaled bensath the floor slabs within a plaster

r

ayer throwghout alf oo spaces, improving theomal comifiort with

radiant effects. The heat trarmsfer fluid operales between 61°F (16°C)

7.8 Belpw & Teansocednica buldng in Sanbago s the Frat Building in

_hie o aohiese & LEED Ceobd ortilacataon, Pl Caiy Wenbosne

7.9 Right: Tramcoeinica wied 795 peroent levs emergy Thar a typecal office

tudding in Chile. Photo: Guy Werd

mimemem and 95°F (35%0) macmum. Adr reneveal Takes |_:|.|| ¢ LigifE
g gplacemeent wenbfalion, ™ by which fresh outside air is inbroduwsced
all ke speed through the raised foor and rses by comeection wherever
there are heat-emitting surfaces. 1| is then retrieved and direched toward

thee air handier, whech precoal or prebeats the enterine ale. using

L |

heat recovery system. In addition bo the building's internal control it

the Genman enginecring office responsible for the energy concep
monitors the project remotely via e [nbermsl

A renewalie energy source, geothenmal energy is incomporated by

extractng water from A J48-1 (75-m) well 4l & constant 54°F (125C)

lemiperabure, which is used bo cool &ir an

uid in the kubing using
el ench ANECT lpaw 4F4 chiflers o« Iy Towr crcumslances with higher

demand and intemal heat generation
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Mame: Tramsoleinica

Locatarn: Sartiaga, Chile

Size: 193,000 so it (17000 sg mib site; 150, 700 wq M
{94,000 sq mi) gross Aoor anea building (22,600 sq L

F.100 sg m fostpring)

143,160 4 it (13,300 w2 m}
landscaping and lagoon area; 17200 g 18 (7,600 50 m)
terrace space

Completion: 2010

Cimt: Combruction: USS1,07955g m. Site US320/50 m

Deitimction: LEED-NC Gold

Feapar: Comemencet] oltice budding
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Lo study how to persuade occupants io become move engaged in
reducing building energy use,

Oinee can also look at the difference bebwaen the lowererise Sydney
ften sbonies) buikling and the higher-rise (bwenty-two-story) Beifing
bulkding, with clevators representing & mare important load in the
Beijing building, and pumps a much smaller lbad, whireas in Sydnsy
the building employs direct cooling from Sydney Harbour, requiring
considerable pumping energy.

EMERGY USE IN CASE-STUDY PROJECTS

Figune 8.2 shows the measured site energy use inbersity for case-study
buidirigrs, arganized by region. Openting data i from the individual
case studies in Chapter 7. There was simply neither data nar tme to
caloulste the peimary (souroch energy wse for each building, but this
can be done by interested researchers, The reader can abso readily see
frar Figure 8.2 that certain building types such as research laboratories
and healthcare facilities have much higher energy use intensities than
office or academic buildings.

Ywhat one can fee in Table B3 and Figure 8.2, & that maost
projects’ ste energy use exceeded 100 kWh/sg miyear, although about
12 percent were able to reduce that number to 50 or 60, or even
awer.® To neach a truly “stretch™ goal of 100 kWh/sg miyear of
primary (source) energy L would require most projects, waith such
technclogios as ground-source heal pumps or free cocling From a
nearby cold-waler body, to reduce site energy wse to neardy 50
kYRS s miyear CEUN of 16 kBtursg Fiyear), an achievable mesmber in
theary, but nal pet widsspread in practice, OF course, with on-Sile solsi-
power generation (or in the case of ane buildeng, a neighboring forest
set aside for permanent conservation and carbon-fixing), it's possible
to have a zero-cartban building with an EUI of 30=35 Btu/sq ftiyear,
as we taw lor the NREL RSF | buiding in Colorado and the Zero Enevgy
Building in Singapare.

Sa, for designers, there ane now cClear targets: achieve al least the
median energy wse of simdar LEED Platinum, BREEAM Exceilent/
Dutstanding, &-5kar Green Star biddings in your region. OF course,
many profects now aim al the low end of the engrgy-use range and
have a clear goal fo match the “bestin class” resalts already abtained
in that region,
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Boyond actual results, it's useful 1o look at what projects should
achieve to meet the 2030 Challenge goals introduced in Chagter 1.
Table 8.4 shows what these goak would be for 2010, repressating a
&0 pereent reduction in enedgy use Trom LS nalionsl averages in 300G,
Recall that by 2015 new buikdings should be performing 16 percent
lawer than these lewels, to meel the 2030 Challenge goal of a 70
pecent reduction (by 20150, One can iee that the median enengy use
of the world's greencst buildings barey misses the 2070 large office
fargel in Europe, exceeds it by about R0 percent in Asia Pacific, and
misses the target by 18 percent in the Amenicas region, demonstrating
that in some plages the best buikdings are on a path toward carbon-
meutral energy wse by 2030, but that in other places, designers,
builders and operators still have a way o go.

WATER USE IN COMMERCIAL AMD INSTITUTIOMNAL
BUILDINGS

wWater use In buidings in the commerdal, industrial, and instiuticnal
{C I sectors accounts for the majodty of urban water use. Wi know
that a5 thve word's population continues fo grow, waber resources will
Cofie wider increasing pressure and that high-performance grean
buildings should do much better in reducing potable water condump-
tian,

Australian expenence during the cowndry™s 1995-200% drougt
showed how a developed country contended successfully with diffi-
cullies in preparing for present and future water supply.® With a
metrapalitan arca of 4 million inhabitants, Sydney is home to Australia’s
firsk major respanse b0 continuing drought: major conservation pra-
grams, water reuse, public educstion, and a nevw desalination plant to
prowvide new water for major citics, In Sydney, there is growing public
acceptance for water conservation and rewse of trealed municipal
wastewater, a feature in several of the Australian buildings profiled in
Chapler 7, along with two of the pewer bulldings profled in Chapter
4, Became Sydney bermperatures can reach mone than 100°F (38%C)
iin summeer, and many office Buildings require cooling much of the year,
almast 20 peroent of water wse derives from cooling towers, a level
susceptible to reduction ihrough improved technology, reusing
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rainwaler, praywater, and blackwater, and more efficient operations.
These facks suggest prigities for reducing water use in new high-
performance buildings, by fosusing first on a total water systems
analysis and then by supplying as much of the demand as possble
wilh non-potable water®

HOAW MUCH WATER SHOULD A BUILDING WSEY

To find out how much water a commencial office building should wse,
we examined data from three countress: Australia, Gemany, and the
US4, a5 shown in Table 8.5, Australian data come from a study con-
ducted in 2006 by the Australian Government; LS data wre represenla-
tive from public and private offices; German data are from enpublished
studies supplied by Transsolar, & German dimate engineering firm,”
While not definitive, the data represent both average use and “best
practices.” Increased water use can result from buildings in hot cimates
that require sgnificantly moee water for operating cooling towers.,
Interestingly, Genman daka are quite a bit lower than either Austrafian
ar LIS data, reflecting perhaps a mider dimate as well as more water-
efficient buiding operations. From these data, bulding managers
can get a better idea about establishing best practice goals, ranging
fram 5 to 10 gallons per year por sq f (200 1o 400 liters per sq m) for
buildings without irrigation or cooling towers, up o 15 to 25 gallons
por s TG00 b 1,000 liters per g m) for buildings in hot dimates
with site mrigation and cooling towers. For benchmarking puiposes,
as with energy vse, i'% betler to focus on absolule water use rather
than just on relative improsement {e,g., saving 20 percent compared
with a reference of “code” building),

WATER USE IN CASE-STUDY PROJECTS

Figure 8.3 shows the waler use in the case-study buildings in each
raglan. Interestingly, fewer projects messurec (or reported to ush the
water demand, but the actual use wid very dage ta the numbers showm
in Table 8.5. We beleve that the same methods applied b zerg-net-
energy buildings can be applied to generate zero-net-water buildings,
this goal is aspired to, for example, by the Bulitt Foundation office
building in Seattle, Washington, profiled in Chapter 9.
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