Integrated Building Design

Intagrated bullding design 12 a procsss of design in
which multiple dsciplines and seemingly unrelated
aspecta of design are integrated in a manner that per-
milts gynerglstie beneflts to be realized. The goal 18 to
achieve high performanee and multiple beneflits at a
loweer cost than the total for all the somponents com-
bined. This process often includes intsgrating graen
design stratagies into mnventional design eriteria for
bailding form, funeticn, performanee, and aet. A ey
to seceestul intagrated budlding design 1= the particl-
patlon of pesople from different spaclaliiess of design:
general architecture, HVAC, lighting and electrizal,
interior deslgn, and landscape design. By working fo-
gether at key points in the design process, these par-
tieipanis can often 1dencify highly attractive solutlons
1o design nesads that wonld etherwiss not be found. In
an integrated design approach, the mechanical angl-
nzer will ealevlats ensrgy vse and cost very early in
the design, inferming dssigners of the enstgyeuss im-
pheations of building crientation, cnflguration, fen-
estration, mechanlsal systems, and lighting opticns.

Opportunities

Although incegrated bailding design can b= pare of al-
mist any Federal facilities project, it 18 most sudtabls
for the deslgn of new whale buildinga or significant
renovation projecta Integrated bullding design ia most
sffective when key 1ssues are addressed early in the
facility planning and deslgn process. Opportunities ars
mist easlly identified through an epen process of ex-
ploring how to caombing low-energy-nae and other
greening sttategples to achisve the beat resulis.

Ths graph below suggests that the earlier design inte-
gration be=comes a par of the procses, the more swe-
cessfil the resulis will b=, Converzely, if a badlding 12
deslgned “as vemal™ and then green technologles are
applied to it 58 an afterthought, the resules will prob-
ahly b poorly indegratad into the everall building de-
sign ohjectives, and the greening strategies will likely
he expensive to implement.

In exdsting bulldings, epportanities for improved buaild-
ing desgn integration edst whensver amajor replace-
rent o rencv ation of a bnilding component or system
iz being planned. For exampls, if a largs chiller sys-
tamn 18 tobe replaced, investments in redueing the cool-
ing leads through daglighting, improved glazing, and
mare efflcient electic Hghting may signiflcantly reduce
the size and oost of the new chilller. In svme cases, cost
savings from the new chiller may b= greater than in-
vestmenta in the lead-redueton strategies, so the an-
clllary beneflts of improved lghting and lower energy
consumption ars chizined for free—or even at & “nega-
tive coat.”

Technical Information

Consider integratad budlding design strategies for all
aspects of gresn design: improving ensrgy efficlancy,
plarning a sustainables site, safeguarding watsr, ere-
ating healthy indoor envirenments, and vsing environ-
mentally preferable materials. Major design issues
should be consldered by all membsra of the design
tearn—irom clvil englnesrs to interlor des gners—whio
have commaon goals that were set in the building pro-
gram. The procurement of AR E ssrvices should stress a
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E The Way Statlon (above) Is an Institu-
tional bullding created for mental health
care in Frederick, Maryland. The Integrated bulld-
ing deslgn used In creating i included careful
siting, climate-responsive building form, energy-
efficlent envelope design, daylighting, passive
solar heating, cooling-load reduction strategles,
high-performance glazings, high-efficiency light-
ing and HYAC equipment, and healthy bullding
design stratagies. The net increase In constmic-
tion cost for this package of measures was
170,000, and the annual energy savings total
$38,000—a return-on-investment of 22%.

team-building appreach, and provisions for integrated
design should be elearly presentsd in the statement of
wark (30W) For example, the S0'W should stipulate
frequent mestings and a sigriflcant level of effores from
machanical engineers to evaluate design opticre.

The design and analysls process for developing inte-
grated bumilding deslgns includes:

* Establishinga se cose—ifor example, a perfor-
manece proflle shewing energy vse and costs for a
typical facility that complies with Federal ensrgy
standards and other massures for the project typs,
lacation, slze, etc.

* ldentifying a moge of selutions—all thoss that
appear to have potential for the specific project.

* Evalunating the performance of individaal
strategies—ne by one through ssnsitivity analy-
#i8 or & process of elimination parametrics.

+ Grouping simtegies that are high performers
inien different combinstions toevalnacs performanss.

* Belecting strntegies, refining the design. and
reiternting the analysis througheut the process.

Finding the right bailding design recipes through an
integraced design process can be challenging. At first,
daglgn teams often make incremental changes that are
atfective and result in high-performance buildings—
and aften at affordable costa, However, contirming to
axplore design integration op portunities cansometimss
yvigld ineredible resmlts, in which the design team
hreaks through the cost barrier.

Whenever one green design strategy can provids moere
than ons benefic, there iz a porential for design inte-
graticn. For example, windows can be highly cost-of-
faztive even when they are designed and placed wo pro-
vide the multiple bensfita of daylight, passive solar
heating, summer-heat-gain aveldance, natural vemnti-
lation, and an actractive view. A double-loaded cencral
carridor, common in historic buldings, provides day-
light and nataral ventilation to each rosm, and tran-
g windows above doora provide lower levels of light
and ventilation w ewridors. Bullding envelops and
lighting design sirategies thar significantly reduce
HVAC system requirements can have remarkable re-
sults. Sometimes the moest effective solutions also have
the lowest constrocetion eeste, especially when they are

part of an integrated design.
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