
As campus cnc1iY (>/fie..,., I oc=i<m.lIy leelun to
archuCClure Mudents aOOUllhc Unh'usl'y 'lllulT.lo's
(VB) energy cons<:,,,m;on program. I show the "u

dents" ..ries ofslid.. dopictlng lh. energy design rallures of
OUr buildings and how we han nit<! 10 C<lrrtCl 'hOSt f.\\ul't$

thmugh lileraJly hundl'tds of ""rofi, projws.
Th. students art shock«! when they hear about VB's dtt

trically h(;l.ltd buildings. They.", olso surprisord (0 bear

abou, now buildings where we ha.,~ I'tlrofillhousands of
1Igl"'og fu<tuttS as soon as ,h. buildings w= ac""p,M. (TM
original design called for T·J2 lighting" fe><" l~ars .fl., T-85
Iud proven lhemscl...,s ",ll.blt and ""'''' effident.)

Al some poin, nta' lh. end of my lecture. J seIth.
In(V\I.b1. queslion, nlInltly, ·What Is UB doing 10 Improve
"'" design of its"""" buildmgs---so lhat doing .1I,h"", om..,.·
l!Y retrofits won", be ne<:tsSary?!-

I "'pI)' by uplahllng (hal we SUlp~ building <1e<:lrically
haled bUlldln&" decade .go (though ,hty "","cr should
,,.xc b«n buill in ,h. 61'li' pbct), and woe art making progrt:5'l

designing mo", tfficiom buildings. BUllhe'TUlh is '''''I Wt
ho,. nOl corne forcnough.

Going 1lQ<HOd Energy fJJiciDlL)'
During ,be 1990s tht a",hlltetu",1 profession in tl>< Unil«l

Slat.. identiru:d ,h. , ...rious principles of "SUSLOI""ble: "high

Wall.... Simpson i. ""erg}' offiu"10rf~t Unj'n1rlly 411
Buff..I", .. SUNY s<~o<>l, ..ltd ..... bt: _e~ed '"
...I",p""n~aeili.I"".baIIQ","edM.lie is 41 "".,./i",. fU"ipj"".
af....PP....~ Rc: DiII"",A""nlf"T o..wandlngAnkle in

Fa.ll1ties Manag••. TIt. aUI~or _'d ri~e '" thank Ihe

1"'I""in8 retukn" lor I~dreO"''''''''1$ ..nd $Y8l:""io",'
",11I1"m B,*""hnyS4'''. IlItlnry II........... nnd
Wil/jQm G. Rud.

prrfomu"",: or "grtt,," bulldingdcsign. This approa<h

goes furthcr t""n en0'!lY dUdo..." by .pplpng en';runmom.1
principles to .n asp«:lS of building d<'lign. "G",on buIlding)'"
ba,·t 1= impacl on the 1I<1Iu.ol environment. They can be:
h""ltby. ''''turall)' Ii,. aurae,i,. buildings witb 1"",•• op<:t:>ting
and lifeeycle eOSl$.

The multipl0 brne6u of grtt/1 building should sp<oak to

collego, uni""rsity, .nd K- 11 fadlities professionals. Thtn:.n:
mony rus<ltlS wby we should be: IntCf1:SIed in this n...•arcbi_
ttem",1 m",-.,,,,,,nt.

Most campuses ha,·t 1f11crg)' conS4"V<Uion. rceyehng.•nd

gINn camp""' initiatives. An <>tn'ious nut stop is to include
grun buildIng design ,n )'ou. patato of gr<1f11 camp,,",

I'rogrartlS---tSpecia.Il)· considering the subsLOnlial, long_tenn

oprrational.nd tnvironmontal impact of now buildmgs. A
nmpus commltm.nt 10 grt<:n clcslgn sa)'$ sotn(:tblng "ery

positive .oout ....hool.nd mal' provide substan.ial publk
",Ilnloos. rttTUI'ment .•nd "'tention bencfiu as w.ll.

Aceonling to Wo.ldwateh Institute, <\0 prr<ent of the ",w

materials annually ."traCted from the earth a", transformed

into bu'lding ma'erials. Buildings.re.1so responsible for an
..timal<d <\0 prn:lf11t ofglobal tntrgy COItSUmption_;md ,ht

associa'<d smog.•cid rain. and globol warm",!: emissions.

Chmatologists are now teUmg 'IS that unless Wt oignl6...mly
redUct fossil fud burning and <:arbon dio~ide emissions. aver_

oge global tempr"'turaeould';"" by 8to 10 degrees
hb",nbti' by 1bt .nd "f ,bis con'ury. New bullding design

lo""" re:spond '" .his challenge by redUcing fossil fuel use and

nrbon dio~id<: emISSions whik produdng "tbt. dhidends.

Defi~i~gGo>;£>r Doign
Grun build,ng dosign i5 a holi5'ic, lntegra,h'e, and rollabo

ralive proctSS. It is tc<llogi...lly. not "ogo-Iogkally: dri,·tn. 11

should bcg!n at tbe lirs' Sl3.g.. of plannIng and dc:sIgn ond
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years ago.
Trees and gKCn space bc:autily campus

es. Sacrificing tho:s.: assets is generally a

Given the high cost 01 new construction. tho:s.: would seo:m
like obvious ques,ions but they are olten gi"en insuffident

consideration. New construction Is sexy. " way to make a
Statemelll and lea"e alegacl' Moreover, budgetary anomali'S
may make ncw cOllStruclion dollars availabk while TenOva
tion (as well as M6!O) budgets .... Slarwd. These factors

may lead to unnecessary building.
My own school is in a build-<lut mode. adding ncw build_

ings while campus population remains roughly the same.
The end l'6uh is more "bUilt-space' per student, fatult}; and

Slaff person than ever bc:fore. this structural inefficiency sig
nificamly 'mpacts energy and mateliab; consumption.

~ and Rcsron 'he Si,.
Site issues become paramount once a de<:ision to build is

made. Even il a lull-blown environmental impaCt Sta'en'ent
(E[S) is nOt reqUired 1:»' Ia,,; this is the time to do an environ
mental assessmelll. It Is also time to involve the campus

community in a public pantcipatlon pr<lCf:SS to gain ,,,luable
input and build campus consensus.

Urban campuses mal' ha"e the option of building On a
"brownfield: an abandoned commen::ial or industrial site.
While brownfield den,lopmelll typicaUy in,"Olvcs legal and

liabthty issucs, remediating and restoring tho:s.: already used
sitcs is generally environmentally prelen>blc to building on an

undisturl>cd "pnfie1d."

'Sprawl" describes spread out devdop-
me'" which reduces population density;
increases travel needs and distances,

waslCS energy, and destroys open space.
Sprawl can apply to campuses as well as
communities. Campus Siting decisjons
shouid promole density; community, and

altemath'CS to gas-guz:z1ing ....r usc.
0{ course, sprawl and trall5ponation

issues apply '0 Siting new campuses as
well as Individual buildings. The Uni~r·
sity at Buffalo~ newer campus is in the
suburbs and is not well served b)' public

transit, bicycling, 01' ""lklng. A faculty
colleague OnCe estimated that U8 Sludcnts,
faculty, and staff commut~ by car to and
from can,pus a total of no million miles a

yearl A do"'lItown campus locollon
would have vastly reduced this car tra"et
annually saving millions 01 galloll5 of
guoline and thousands 01 tOll5 of taUpipe
pollution. A downtown U8 campus

would ha,'c also helped w.italize Buffalo,
• city that is now a shadow of the thriving
commercial.nd cultural a:mcr it was 100

...\JS9d .., compuIer room I dean
room IUb-floors, equipment """"'"
and unanlll\dlld 0< difflcut1 access
lI<'Il8S: anywhete undoet8C1ed leakage

can cause damage, operations
sl>.Jtdown, 0< tim<l """"""""' clean-up.

AVO/DDOWNVME
AND DAMAGE DUE TO

WATER LEAKS AND SPILLS!
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WATER 1tLlfJU'. dBtectron systems are Installed
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WATER

• "BuildINo Build" decision

• Site decision. planning. and design
• Use 01 renewable energy

• Energy efficiency
• Efficiellllnatutals USC

• Ecological building nuterials
• Wattt management
• Indoor em'ironment

• Rccycling-during construction and by occupants
• Building commissioning
• Green opcrJtioTL'i and nuintenance

consickr a ""riety of dcsign issues. Whik tho:s.: dements can

be: broken down In. variety of w"ys. he.., is a represelllallve
list:

Pop quiz I Wha, is the mOSt conserving.least·polluting

building lnuginable? Correct ans",er the build,ng that is
never built!

Green design bc:gill5 with 'he dtcision to build. Our mOllo

should be:: build it snull if at.U. Campus leaders need '0 05k
themselves whether a new building is ..,ally needed. Can pm
groom needs bc: met through renovations of cxislingspacd
Can space bc: designed more flexibly and used mOre efficiemly
in order to minimize COllStruCtlOll?



The", a", loIS of "")~ 10 do dayBghting poorly. For exam·

pie. dirul sunlighl may bc Inlrodue<:d imo buildings..
producing uncomfortable gla~ Sunlighl also may be inl~
duced ,hrough skylighlS or alria, whkh lose 100 much heal In

!he wimer or g'lln lOll much h~l in lhe summer (thus
increasing healing or cooiing COSlS). And lOll ohen ,,'e sec
dayh, spaces whe... lh~ eleeuic HghlS a", on needlessly during

daylighl houl'$.

Bm daylighling can bc done COTTeClly ,,"h wonderful
lUullS, Good ~igns avoid dirttl sun and glare. TheUghl1s

bounced. diffUSt:<!. and broughl Imo lhe inlerior of buUdings.

Eleclric lighling is turned off or dlntmro "ilh "daylighl har·

v",'ing- comrols. People ra"e abou' open Roor plans. aCecss
to "ind",,~.and dayUt inlerior spaces. The besI designs

allow mQ!;1 occupants 10 hlIve visual contaCl with the
ouldoors. S,nisfaclion and produclivily in th"", buildtngs is

typically '"flY high.
Da)'llgh,ing s,rategles g<l hcyond high'ltch wln"""'5 and

include hOrUontallighl sheh'es on win"""'5 10 ...RCCI

SlInllghl inm a spaa: while blocking direcl ...lar Il"in In sum·
m<r. DayUghling also makes appropriale U5C of clereslOries.

courtY"nls. and atria. A ,...riely ofgla:ing oplions an:

available.
Window lechnology has advanced signlficamly tn lhel:lSf

decade. Dlfferenl glass COOllngs and gas ~Ik (be,ween la)'ers

of glass) can """,imtte energy performance. Window selec

lion should be ~ne-luned by oriemalion.location, .nd
application. Sp«1",ny selecli,.. "indows may bc sp«i~.d

bad idea, Siling buildings in beaullful nalUr:aJ spotS on cam·

pus has an appe>l, btu lh~ Ixn~fil islQ!;1 if bUIlding !he",

~"O}~l~ spots.
Having Sdecled a site. green design asks planncrs to rt:Sp«t

thai sile by prolttling and IUtoring Its nalUr:aJ systems and by
\T)1ng 10 ruonnttt III<: sile 10 ~onal nalural Sysl'ms.
Nalural assets of a silO. such as lrees and ,"~gellliion. ,,1ldHfe

and hab'llll. ",nershed. open ~e;md ;lCSthelics. should Ix
COIIS<",·ed.

II)' "'luming rain ",,,er 10 Ih. ground or a wetlands
(inslead of Slorm sewen). W:Olcrshcd values of lit(: land can be
rcspc<:lcd. Paving should Ix minimized. bill. whe", nttdcd,

porous p~",ing nt:ucriak should be considered. landscaping

should be low mainlcnanc. and .mphasi:!:~nalive plants, Th~

building should blend in "ilh ilS nalu",; surroundings.
~nhandngbeauly and enjoym<:nl of!h~ sill:.

Energy bcndits can ""cru~ by adapling 10 th~ microdimal~

ofa $il~, Can!h~ building be shielded from cold wim...

"'mdsl Can il ben~fit by cool Summer brenes' Tn:es or
berms can denecl Or focus winds. Trees and OIh~r vtgeL:ltion

can also provid~ sMdl: and reduc<: summu ambicm

lempr",IUfrll.
Sil. seleclion should also be informed by solar access. Can

a building be orlemw on lhis si,e wilh an Unobslrucled

soulhem exposun:? Art ,h.", exisung buildings (or olher
objects) which will casl shad"",~and block lh. sun's ligh' and

"""

Streamline your operations
today... be prepared for

GASB 35 tomorrow!

Faclllti.. alld Ass-' __gement
Inventory n'\iII\;j9ement
Complete asset histories
Total cost 01 OWIIef\hip

Streamlined Workflow and
Ope••tions

Bid and 'MlO: orde1 managemeo\
P,eventatl~ maintenance
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c.pn.IRe~IIIPiBnning

Condltoo il55eSsments
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Budgeting
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4Juildin Q
.......Blocl(S... ---. _...................

• Daylighung
• Passive solar spaCe healing
• Solar Woller healing (pools. domeslk

hOI W:Oler)

• Pholovolllllc el«tridly gcneratlon

• Buy ·gn:cn power"

S<oRlIghf 10 fh. lloc-Us;lIg 0.,,,•.
~.E~

fin:aklng Our rossil rud :addi",lon is im·

pcra,ive. Grttn design helps US do thai by

promoting lhe usc of c1~n. r..., solar en

agy. Solar homes ""Ork even in cold.
!i\TOWY Buffalo. BUI whal aboUl using

solar energy in commercial or institulional

buildings? Al firs blush il mighl S«m

difficult but il can be done. Then: an: a

numbcr of possiblli'ies:

The mOSl obvious and proven w:oy 10
U5C solar energy in campus buildings is
da)·llgh'ing. Effttth.. daylightUlg uses

sunlighllo provide SlIprrlor lighung for

",,",upants while reducing lighting energ)'

=~



with high insu(;l.ling valu. ~nd diff.renl transrmssi,,;ty ChaNCo

teril;tiQ1 for da~'light and soltr h.at (depending on what IS

nttrkd for that building 'YP" and application).

P.....i,.., "."ring ,,"" Cooling
Passive solar h<ating may l,., definM ~ using sunlight fOT

heating wilhoul ,he use ofspecial oollectors or mechanical

fans or pumps, This is accomplished by south-facing glass

that rndll)' admllS solar energy (~opposed to rejteting it).

The bUIlding en"elope il5t1f bteomc:s • s<lltr collector. f.3Sl

and especially "'TSl-facing glass is minlmizM to pre"ent un

wall1«1 sobrgaln III the coohng o;nson.

Clear glass that pmnlls solon heat gain is deskoble for pas
si"e sobr he"lng. "'etthis is. liabili'y In the ""mmer "'hen II

will add to the bUilding's coohng load. Some m<ans of s<ln

cOll1rol or dtlltellon is neMnilO block sunlight during the

"'oTIller months. This .....n l,., accomplishM with ",,·emangs.

sheh·es. louvers. awnings. trelllSt:S. or shadc:s. Computer en·

trgy modeling of projectM energy USl: can assisr in glass

sclechon. balanctng the benefits of da)·hghling. solar heal gai"
In wimer, and solar rejection in SUmmeT.

Sin.e passi'''' sol.r hca'ing works best wi'h dnttl sun, II is

besl accomplishM in commen:i:1l or iltSlitUliOlU1 bUildings in

COmmOn artas 1Ikeloblncs (no, workspocc:s). Sufficitntther·

mal mass (or a means of removing heal) is TtqUlred to a"oid
O\'e",e01mg. sun.healed space, Thmnal mass may l,., pn>

vidc<l by normal CUfl5.lruction malcti;lis such as a thick

masonry floor (wilh dark colored 'iles) or, mass "",II Spe.
ciallealu...,. ""ch ~ """er drums or columns can also be

""'.
Grn...p~ror IJcariciry

A grttn bUilding should run on green po""cr! That po""er

ran l,., generated on Silt or purehaso:d.

One option is photovohaic (PV) dec";cal gencr~'lon.

GTttn designers may IncotpO"'te I'V i!llo tMir dc:slgns

despi'. its relatively high COS! pcr kW ofgenenlling capacit)',
As a rule of thumb, One square foot of phot<Woltak solar

electric panel win produce .OOUI 10 ",,,tts of Jl"'Ik electric

power If the panel is ucing tht sun .nd in full diTtet sunlight.

This Is nor • lor of power. Real.life energy producllon from

PV is ~ function oflocauon, time of year, time of day. weather

conditions, .nd panel tlh angle. To pow....n en"re building
with on·sllt photovolraics means a 101 of I'V ~urface areo or a

.el')' efficielll building (OT both).

We tend to tltlnk of PV as panels Sft up On racks OT in sun

trackingamlys, BUI PV need not l,.,.n .dd·on. Py can now

be InrorporatM into the building envelope itself. BuIlding

Inwgraled PV (BIPV). ~ ills called, incorporatcs PV in
curtain ", II.nd roofing materi.ls. PV (elecuicity.gener:ulng)

windows being d....,loped. Needless to say. B1PV promi5c:s

"""tltelle .nd cosl·so,ing benefits. In any event. greater USl: of

PV WIll bring ccw; dO"·n.

Whot aOOUt fuel cells? fuel cells art nOI. rtnew.ble ener·

gy sou"'e as long as tht:)· .re running on tIIlural gas (as most

fuel cells do today). Nonetlteless. some green buildings

utilIZe fuel cells because they produce deaner, more effident

deClricily than the grid. fuel cell pricc:s ",iII.1so come down

with grc"~ler USI'. fuel cells "'ill tvrnmally bteomc ren......b1c
tecllnolGgies once they are powet«l by solar''';nd-blomass

generotM hydrogen.

That lea\'cs the option of buying gretn power in the dtreg·

ul.ted e!eclric marketpla=

In early 2001. electric deregulation looks Hke a colns.sal

failure. CallforniallS .... J>lying much mo", for eleclriclly

lhan they did before deregulallon And lhey ha"e
""perieneed rolling bbckouts as dtmand thrtllens supply. In

n,y own SIlItt, Ne.... ~·ork. dtregulatlon undereut much of lite

conSl:",.Uon and efficiency regime tho, eJ<i$lM In 'he earl)'

1990s, Not ~lIrprisingly,electricity consumption is now

climbing and there Is increasing concern .houl gene"'ting

capadty.

Nonttheless. elCCtric indust\)' deregulation may ev""<tally
m.ke it possible for colltgt .nd univershy t;lmpuscs 10 buy

environmentally friendly deon elec,ridty, This power would

comc from newly developed windpow.... biorn:tSS.1'V, or 1a1ld·

fill gas generating tlpacity. A green factlny should be wilhng

'0 pay ~ prtmlum price '0 p",d..se green power.

N"S"""" .... NOf Meg,....ut>---Mo.rimi"" """'Xl' fJfidow:y
Green buildings mUSt be e""rgy effident. 8)' focusing on

energy efficiency, the percrn"'ge of buildmg entrgy needs

provided by the sun can be maximIZed and fOMil fuel reliance
mlnimi>:ed. It is nor enough to m«t energy codes and Stan

dards such as ASHRAf 90.1. Green designers have pointed

OUt that simply mee,ing tM energy code should be nO souttt

of pride; If )'OUr building was an)' WOTS" i' would be illegal!

TMre are literall)' hundreds ofs",,,egic:s for designing

energy efficient buildtngs. Here are some of the bask issues
and oppot'lunlucs:

B"ilding En",""'"
• Surface are. to volume ra'io (building shape.•t",ched \'$,

stand alone, below ground vs. .bove)

• High level of insulation .nd tight COllStnlction for colder

cllm.lI:s

• l.ocoli()11 of entranteS
• Super.windows (optimized f<lT .pplication)

I/VAG--Genend Cottsidcnuimt<

• first reduce all heating and cooltng loads

• Size equIpment smaller (for reduced loads)

• l1igh effictency equipment (;nc1udtng at pin load)

• VAV,'5. constant "olume distribution S)'Stt:JTtS

• Setback thennostats

• Proper zoning



• Hut uco>'ery
• C02 ~1\5Orsand "demand rontrol ~enub,ion"

• Fuel choi« ("'HI",1 P is cmost fossil fuel; sobr"

m""h ckane.)
• IIlgh efficiency fans. pumps and motOI'S

• E.>olS (to be usN lIS man: 1!I;m soplusuaW;i uJt~ dock)

/lawi"l
• lloiJm..-....<lulu. oon<kRSlnJ:; low NOX
"~un1 p-Iiml rornlancdcydc;"""

"OX

Cool.,
• "-6nd eh,lIns
• Dclllmud,fy onI)' ..hoi~
• \hnll1llU _ ..,hC3I
" An"" CFC and HCFC rd'ngcnnI!i
" ~ CCOII(IOIIU%cr.'frft mol... cyde!;
• OpcraI:* ...mdowI {IRSlOO ofmccNn~AQ
• Na,ullll ''mulation Indudutll sob.- thcrmal dtiml'OC}'S.

""nd scoops. ac
• Enpono,h'l' cooling (.rid c!inu,'S)

• l>rslo:om dthumw,flClllion (hllnud d,mon'S)

• Ground 50llfCc ",,",I pump'

lIg",r"g
• M.~lmlu dayllghllng
• Ene'&)' efficlem T-8l1ghung wilh e1tc,ronlc bollaslS and

rcnmonud fi~lllru

• Ugh,l"ll con,rols (mol'on dt'''''I0'''. ph<>lOttlls. tby1lih,
""....,ostlng dlmme",)

" t.ov.'l'r light levels (mon: aP'I""'J"U,e '0 compu,er lISt)

• LED exll .nd U1I!fle lighlS

Aj:tplioolKO ..... 0fII« """If--
• Buy~urn dfiOcncy (Enftgy SW<OlDplwu)

• Enabk!X""'l'1'~ f.,.tuns

llow c:ntrlYeftlcimt an JOUr """ buIlchn&be1 EIliacm
grcm~ or ,nsm"lICIN1 bouLt"'lg' an $t\'C 25 10 50

~ tIf _ of the C1'OC'I!Y ,h2t ..'QUId be mrnm:I br
ODn\'muorW codc<Olllpiunt bonLtlllll dtsign-

~".••rinwIy "iWi", M.m.ds
Gtttft dcsagn~~1a:S drlcimll)' and odcm m"l'OI'i'

mcnWly fnmdl)' "'''Ltmg nutnuls and products. Ob-wWv.
smolin "'uldmgs ll'oC kfIi nu,maI, Aa<ibIc. ;td;tptn'C dc:slgns
lll..... smolin Sll\IClu<U '0 men IDOI'C: nttds, !tHIS CXlftSU\,ng
ma'mals. D<slgmng ,n,enor~ a,m.cm·e1y ...,th exposed
struc,ural members.nd less dtronuh'C surbcrs. ctn'Cnngs.

and Iinl5hcs an also milK<' ,he .mounl of ma,n,.,ls requlml

Ecological """erials iW'~uon Is a sprciahy umo I~lr The

dc:liigncr mlU' know how '" ldcmify and sped)' mlIlcrials and
products ",'hich I"'rfonn ..... ll.nd ha,'c ,he least 111lp;w:, on ,he

en,'irom""m o>'Cr ,hd. hfccydcs. In realll)'. a boLoncing act is

required but lhe goal is '0 pick nuterlillslproduclS which. a""

·""'"
• Indigenous
• Low embodied mctKl·
• R....m. ncyclm IUIdI<lr ncycbbk
• Rcncwabk and SUiQlrubly~cd(no oIdgroo.1h

","",,>
" '-'~'PJlIuU1'l8 m """,ufaoWT, US" and

dtspos>!

• Con..... nooz~CFCt and HCFc........
• ~··.....nlrnarl«

The ""obodocd mcrxl' of. product rriers 10 the: ........,m of
~ it tlll<es to UU1ICI \11'" ....tcrials and maIu: the: produc:L
In dfca. the: product -conl.ains· tht:s cnngy and its mctKl~

reLoud poIIuuon (as wd1 as an) other polllllion Cft2Icd br the:
u'racbOn and m:lIlufactunfll,~). For ,nsal'lC".1m
simplc cb)'·fiml bnc... -conlaln" the enerx>· cqu"..lmt of
one gallon of ",1 (sarI '10.000 lltus),

The embodied cnt'TKl' of a produn is genet';l11y less if i, is
rlladt from Ttt)ded wlIS,e ....,erial. e.g .•pproxl....'el)· 10 '0

20 I"'n:ml less for t'I':c)'ckd glu5 and pl:asok. 50 10 60 I"'","nl
less for ~'Cled sltel, and 95 l"'lt'Clll less for recycled

alulnlnum

Going &I5y on mlf~r

Crun buildings are f"'Jli'l on .....tet This nulu:s SCt1SC'

broIuse in "",ny areas .....," is III shon supp!r Also. domes
,ic lap ......,et ronwns embodied enngy (,he energy reqwred

'" purify i, before UiW'. pump ;t, and Ircal. It.fta use) and this

can be sa,-cd through ....In romtT'\"uion

In .ddlU"" '0 IlSUl& """'Row plllmlllng fixlU~grcm
dcslgnors ""'I'5pU\fy ....terItM unnllls and COlllpostmg
IOIIcts. G",,' ",,,Iller from sUlks.~ and IaUDdncs ~' be

reused for purpoKS not rcqurrtl\I poublc .....,f" (e_g., UliIns.

ung;anon. ,"thick "-asIunV- lWn....ttr lfta)- be coUtctcd from
roofs and used ......lu/r Rairnnttr may also be ........ to ll"'""

pbnted "gom mol..- '" hich ty..., ~uonal. ""kDdt

hablw. cduauorW. and roof Muodlfll, btnmlS.
Alttrnal,,'C water ,mo,mt'U, straiq)CS lfta). be cmplo)-cd

iDdt>dmg the: Woe of on-slOC booiopc:aI"''as!e tr<:WDtfU.1Stlll
microbes and pbnlS 10 break dov." ""2SIe This can be

accomplIShed ""UI consuucted "''Cl!andsor -b"fII,
m.dllllO,- ....hich mimic ,he bdogic:aI proct:s5CS of ..."dands.

A Jlndl'" IJWloor EII,;"",_
Crttn buikhng design seeks to prll'idc ,he heahhiesl of

indoor en"ronmcnlS. This enhal\tt!i OO:CUPIIt\ sa"sfaetlon
and prodU<:th';,yas ....ell as mllIC'CS the risk of en,lIng up ....IIh
• "sick bUIlding" (.nd all ,he llabllilles o.»ocialed ...i,h ,hal

Itnll), ThkiS, g"'l'n dt$lgntl$add.."."



• Indoor air quall1y (IAQ)

• Liglll qualny and light levels

• Acoustic Is6uts and nolK control

• Comfon and tonlrolbbllityor systems

• ConlXl with NUu", and outside

Saura: conuolls Ih. prmw)' IAQ su:alql)l PowlIlII poIlu
ImIS an: Idmufird and nununiw:! II lhr~r- Thr daign
S«b 10 cachdr rmb5ioM From nrighboring bwlclmp,
...h.drs..and KJiI conlmWUOOn (indudu>g f'Idon). Air

inlakcs 1tI\lSl be looud I'fI'I)' from !IIlWnS of poIIuUoro.
Effrcu>'( moi:Mun: oarurolls UKd 10 curb h"mid,,)' and

~IIDOklJll'~"'"' G~~spmfyloworzrro

\"OC (volanlr~ ('(IIDpounds) and odor~"'lIungbuUd
ong mateWs and equip",nll.

,-...ubUorl is qardrd..lhr «<nncbry'lU':nrg)' b IAQ
This iDvohu ........ Ihan -"mpIy mttting ASHRAE \"mulauon

todts and prorichng sulIlciml outsidt air I<> chlu,," and

rt1DO\'( poIIUWl\$. EfJrn"", ddJuo;n,; and proprr zoni",IK

r:wmuall<> mix lur or~"" II .. ilJlI'I'lI"Ulr..
"Eronorniur" cyrlts ("'-hieh \1St 100 prn:ml oulSidr air

"'hm thr "nllhal",,' or •....1«>nlnll" of oulSidt air is L.ss
lhan lhal of Indoor alr) On be used duri"3lhe """"8 5n5O<lS

and summrr 10cool and flush a blinding. lM of ....1m:o>'"

.ry sYStems mlnim~allk. winter and summer energy pcnal·

llrs associatrd wilk mtthankal v.nllialion of bulldi",,_

"Ormand Conlrol Vmulalion' (DCV) Is anOlhn nK'!Y
.mdrnl \"mulalion S/ralrgy. OCV lI$l'S arbon dIoxidr
srnsors 10 gaugr building fan zonr oorup:;mc~«>nuolh"3

outsidcalrdamprrs and:w voh.amtsaaonlingl):
Whal abou. oprrabIr windowsl Su",IjI!hry &0 again51 tho:

gram of~l and imlUulioNl build"'3 design of thr.
bst Irw drcadr$. We 1tunk of lhrsr bulldulgs IS being seaIrd

baxrs.. Hr2nn& and rooohnc aJ5lS can lrM:latsr if~ ....
oprn,~~ and alloo>'",addmonal volumes
of I1DC'OIK!uioonl oulWlr ur I<> min

Ilul ......:obk.~JlIowidr wnubuoa. a 50'S( of
conlml b oaul'8"lS. and ......,. of It'1Inll ill (0'"10 ..-uh

aul"" .nquaJll105ohhohhybuddr... G..... delagn
..ad 31....,,1<> KalIt'iidr:r ......... ",indowli and mn:bani_
cal air condmoning ro.- commnaal and insulUUonal
bwIdIngs. In somr~ ............~ and~
cooling stmqics mo:y be :obk 10 trplacr mtthani<:aI ur con

d1lJonl"3 cntim, apo:cuUy if bu1ldilll ooobng loads ....,
minimiud.

In o<her regions, oprrabk window!! may be pan of an dfj.

clrnl bo.tilding cooling Strll1rg)' lhal ..Iirs on windmo.", (and
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