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\View al entry of Smithsonian Tropical Research Institute Fiald Station Labaratory n Bocas del Tore, Panama, completed October 2003, Image courtesy of Kiss
+ Cathcan, Architects

vidual team members depends absolutely on the suc- images are shown in Figures C-8 through C-10. Only
cess of the entire team. In essenca, evarybody wins, through a careful iterative process was the project
or nobody wins. able to incorporate significant sustainable strategies

into a laboratory in a sensitive environment with sig-
The following case study shows a successful  nificant climate challenges and aggressive energy
example of design Integration. Corresponding color  targets.

Smithsonian Tropical Research Institute Field Station

A Field Station Laboratory in Bocas del Toro, Panama
Kiss + Cathcart, Architects
Arup, Engineers

The Smithsanian Tropical Research Institute (STR) is 2 bureau of the Smithaonian Institution, and one of the world's leading
centers lor basio resaarch of the ecology. bahavior, and the evolution of tropical organisms, STHI retained Kiss 4+ Cathcart with

Arup Consulting Enginesrs USA 1o design the main laboratory butding at its new manne research faclity on land on Isia Colen,

an (sland in the province of Bocas del Toro, Panama. The provines of Bocas del Toro has coasts only on the Caribbean
shoraling, and Isia Colon is one of mara than 50 bamer istands which form the archipelago of Bocas del Tora. Bocas del Toro
has a umque fauna and flora cover and contains the most compiate racord of the maring envronment in the southarmmost end

of the Canbbaan
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View of STHI Fidd Staton Laborimery Ste from narth, af the narrowest part
The 5/ locaton of e Smithsonian Tropical Ressarch hstitule STR) Fiekd of Bocas dol Toro igdand, Parama An exsstng saamill Suilicieg s weitde
Staticn Laboratory i Bocas del Toro, Panama. Amage cowiesy of Smith- onsite; the Canbhean Sea s on the left, Matambal Bay is on the nght. ¥mage
sonin bshion cowtesy of Kiss + Catheavt, Archilecls

Site

Tha project 526 s a narmow strip of low-hing land batween a mangrove sivamp on Matambal Bay and the beach of tha
Caribbaan Sea, Since STRIE miselon |2 tha study of marine biology and emironmental science ongita, & was imperative to
minimize ths new bulksing's Fmpact whie providng an examplary scientific facity, Rasearch parformed at STAI halpad pravent
the bulkdrg of an elacticily-generating Station less than & mie along the coast, bacause concarns arcse abodl waming and
podution of tha manne smarcnment

Kes + Cathoart Archiiects, with Arup Engnaers, ogesgned the mam hiboratory buliding 10 be as closa to “net 260"
savironrmental iImpact as possible, The bulding coliects ol of b5 own wales, tnaals all of {15 own wasle, snd generates all of ils
own enerqy, the PV roct ganerating 75 parcent of the butiding's energy neads.

Density and Community Connection

Lot sira; 25,000 saubre mies

"

Buddng toatprint: 20 BOO squar feet (2 2050 square matera)

The bulding deskgn takes cuss bom the local vernaculir in s raised wood lrame, siding, and ege overhianging roofs s
combination of high-tech and low-1ech solutions Sulls fs location &3 a remote research station with sophisticated salentilic
eopiperant

Tha magprty of the buldngs users are visiting scentsts whe stay afhar anste in the dormitones or n the vilage of Bocas dal
Toro. Many of thase ofsts vsllorns uss a bicycss, tax), or jocal bus to at 1o the sita, The amount of perking provded onsite s
mirimad, accommaodaling approxinately eght cars,

cantinued
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Raksing the entre STHI Figld Station Laboestory o0 concreta pies helps 1o
cach prevading treszec e passive coding, and 350 peovides & measufe of AN,
od protection e micimives the b's impsact oa the site Al condBoring R v
13 20ed 50 that ndmidusl roams can be cooled separataly. (Mage cowTssy . \ \ O v
of Kies + Catheart Arcfurscts.

Sta plan for STH Fleld Station Ladocatoey n Bocas ol Teeo, Panama Lot
si2e: 26,000 square maters; buksny) foopant: 30,600 square teet (2550
square mebars), image courtesy of Smithsoman kestitution

Ecological 1ssues

The sita in o formar sawmil with landfil from the sawmills wasta, Adiacent land is kghtly nhabted weh a racko antanna on
municipal land 1o tha north; and sral, nhabted shacks oo tha land to the scuth, Master planning of the ste included pratacting
the mangrove swirrp (o tha west and alowng viaws ta bolh the bay and ocean sides of the ste, impaervous area was
minimized with graved roads and patha. This was aspecaly inpodant, snce the alls is alroacty often waterdopged. The concrele
fioor gaby of the forrmar sarwmill buildng was reusad for vistor parking, The location of the laboratory was infusnced by lirga tres
locaticns, tha condiicns of the Sl and the relatonshio of the bulking 1o the pand. the dock, and the seawater tank pawion. The
former pond, which had bean filad with sawmill waste, was mstored o provida habital for local spedes, Six crocodias now
regide thare, A future phass wil add a corstructed welland system adpcent 12 the pond 16 treat waste from the buddng,

Climate and Bioclimatic Design

The basic strategy was 10 maximize airfiow and minimize solar heat gain. Tha farm of tha budding devsloped cut of passive solar
concems. The doabiks rocd, which has an overhang large oncugh to prevent the sun from hitting the exderor walls, shades the
enclosed. condtiorad spaces. This aubstantialy lowers solar heat gan, and ventilation of the large spacs batween s bwo rocts
(with lowvens at the apax of the roof) prevents the buld-up of hot ar. The ramsiucent lower mol, together with the partialy
transparent photovoltenc root, alkows an optimuerms & percant of dayight into the imesior rooms for dastighting.

The bulding-magrated photovoRaic {BIPV) reaf faces scuth with a shalkw 17-dagres pitch. designed for an optimal
combiation of enargy ganoratan and water captisn at this lattude. The photovoltaic system pravidaes up Lo 20 idkowatta kW) of
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Matenals

Matoerials wane chasen for amironmental reasans, and, whare
possiple, warg it withou! adanonal tnish. Sustanatly
harvestod locw hardwood wis used for tha uppor structure

and sdng of the buldng

Extenaie resaarch was done 10 tnd e most eutabks type of

weood for the upger frame and sidng, Tha wood chosen

canafistula, = naturaly very resstant 1o tsrmites and furgl
FSC cartifiad wood is not prostuced in Panama, bat the
FPanamanian envronmental sgency, ANAM, has it own
sustanabio forestry regulations, and the wood used was

iocally harvastad and cartihad by ANAM
The foundation had 10 be & renlorcad concrete mal, because
tha bearnng capacity of tha 5ol was axtremely low, The sita is

#50 oftén wale

minimiza termite and furgl damags 10 the wppoer wood
stracire, The same hardwood was aso used lor windows,
doors, edence sding, and siing n the obby,

Wharausr possible, the structure tecame tha tnish, and thers
are minimal other Rnishas, intenor wats are water-reastan
gypsum walbcand, and the lower roal s trangucent
fibargiass. Speafied panls are ow-VOCT, and the infercr floor

firnsh 18 caramic e

Design for Adaptability to Future Uses

Within this

SIS, the INteNor YOuMEes are no

=

can be anclosed on the ground flear for additio

structural and. therelore, can Ds aaslly reconfigured o adeplive reuss

41

The teobk-road corstructon of e STRI Reid Staticn Laborakey adows
fight tn Hter theawgh the FY and the inser rool of randucent paneds, orovid
) m even dayfighting effect theough the magarity of spoces in the ity
Image convtesy of Kiss « Catheart, Architects

By magmng the open-ar spaces used dor drodaton, the STHI Feld Sea-
ton Laboratory 1 Bocas dal Torn, Panama, could minimize the aress iat
racuba meckanica condooning. which reduces the overal ansrgy demand
of tha proact: Shetter ks requivad 0 acoormmiodate tha aignifcant raintall in
Pis region, Imags cowrtesy of Kiss + Cafficard, Archilacts

3 slorage and senvce use, The wood farme = boltod together for possbl

disassambly. Howewar, 38 It stanas nght now, the buliding could be easly reused 1o serve a2 4 holel or school

Indoor Environment

I'ha buldng's

DCCURY A SN

man nctona—Ilabe o reardent and vistng scentista, 1eachng labe, a coniance room, anc support

oA volumes on a mised platform shaded by an overhanging pilched roal, Intericr volumas are shadded by the

larps photovoitake roof, which minim@as direst haat gains. The nanow plan. togeshar with the space batween 1hs two rocs

cantinued
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Al cross-venlibation 1o keep be buiding cool while providing daylight and views. Tha trarslucent kwar roaf, along with 1he
partiglly treneperent photovolislc rool, admite an optimum 5 parcent of deylight indo tha Interior rooms for daylighting. Sinca tha
elerion ansas ane shadoed, users” eyes wil have Bme o adjust bo the lower infeior ghl keseds, and ihey wil nob immediabely lurm

thia ights on befars thalr ayves have tims to Bdjuest.

Al working epaces have ransfucent, dayil celings and ane wilhin 5 metars of a window, affording good views and daylighting.

Inciviciual oecupants in all spaces have the choica of ar condilioning, csiing fans, or netural vardiation from operable windows.

L0000 pants werm wsed throughout, and wood that did nod need bo ba traated was chosen. Detaiing of waier nunoff, along
with gqoodl verdikEdion of all apaces, was designed 1o awald condiicns tavoralde 1o milkdaw grorsth.

Conclusion
= The integrated procass inclades the following tasks.

+ Research/Evaluation—=Studying what Is posalble;
wihat tha site and climate affard

Like: latx dasign itself, the process of architaciural and
ergineening design is undergoing profound changes,
bath in terms of process (integrated design) and
technodogy (BIM). In today's complex world, it is sim- + Criteria’Load-seting—Taking a closs look at what

phy not possible to create state-of-the-art faciities for is needed o serve the bulding spaces and ooou-
reseanch without usirg the meost sophisticated tooks pants. External loads can be mitigated through
arcl mathods for design. Tha result wil ba better clasign, internal loads are devalcped fom 1ha cri-
bulldngs: facilities that ame more fecble, maone ackapt- teria and program, Challenging thess setpoints
able, more cost-afficient, and betier abks o suppaor and criteria can have avary large smpact

the: evolving needs of the research community, + Design—lncluding massing, orisntation, srwelope

optimizaton, shading, and system desgn

Key Concepts # Building information maodeling is a methadology that
alows for much of the coordination that used 1o take
#|ntegrated design means sSmultareous decision- place in tha fiald to ba smulated and testad in com-

makirg], broad groups of archilects, enginesns, puter mackl form,
construction graups, and owner groups,. This & in
contras! 1o a comventional “saquential® procass
where the architect makes some decisions, then « 30 Modeling
passas it o an anginees who makes olhar modifica-
tions, and then passas it 1o & construction groun
wihid builds it « Constniction Logistics

=Ky components of BIM includs ;

= Degign Optimizatan

=|n an integrated process, tradeofis ars possible to = Building Oparation and ongaing Parfammanca
get the most sustalirable bullding possible, hadeling



