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ABSTRACT

An interactive computer graphics system has been
developed for the architecture profeaszion which
provides a "design envirooment™ for the avaluatbion
of  bullding energy consumption. The syatem
ineludes an integrated set of graphic input tools
which generate the geometric and attribute data
necessary for the determipation of thermal load in

buildings. In addition, a comprehensive set of
graphical oubput routines has Dbeen created Lo
allow the designer fto wvisually interpret the
rasults of alternative design strategies.
INTRODUCTLON

Ik is5 necessary bthat the architectural profession

asek new ways to make buildings efficient in their
use of energy. The evaluation of a building's
energy performance requiras the determination of
heat loas / heat gain for each component of Ehe
structure and i= dependent on the thermal
envelope, the orientation, the external climate,
and the internal operation conditions. The toola
currently available for analysis of building
energy performance do nok lend themselves to use
in the architectural design process. Furthermore,
although architects work and think in wisual and
gpatial terms; Gthe current enaergy analyais
programs are all numerically oriented. Computer
graphics can bDe usad Cto help bDridge the gap
between the wvisual, synthesis-oriented world of
Lhe architect and Lhe necassity f'or
numerically=-oriented analyzis.
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The ENERGY design environment is designed to be a
highly interactive, visual means for architects bo
eazsily create and manipulate large complex
building deseriptions. It consists of graphic
input tools which allow the architect to create a

volumekbric deseription of the building geomebry;
create libraries of wmaterial, wall asection,
operabing schedule, and window data; and aszsign
specific elements of these libraries to geometbric

entities in the building desaription. This
information is atored in a database which relates
geometric  data, attribute data, and thermal

performance data for a particular deaign problem.

The dealgn envirgnment also provides output tools
which the architect may use to graphically study
the thermal performance of & building and ita
components. These include LWa and
three-dimensional graphs of thermal performance,
colop=coded representations of heat loss and gain,

and toolz to allow the architect to  study the
rélationshlp af solar orientabtion Cto shading
patternz using shadow algorithms. These toolz are
structured La permit the architect Lo
interactively view the relationships  between
various components and their effect on Lhe
building's energy performance.

LITERATORE SURVEY

Several thermal load determination programs have
been in use for a number of years. These programs
caleulate the heat loss and heat gain for a
building based on climate and operating
conditions. The most advanced of these programs
are ESP=2 [2], DOE-2 [11,16]1, and BLAST [15]. All
curtently depend on numerical input data making
their usaga cumbersome, axpensive, and
Brrar-prane. Grapnic Preprofessors would
substantially improve the use of such programs by

eliminating thesa problems.

The development of graphic

and post-processors i=
davelopment of grapnic finite element pre-
post-processors  in  atructural engineering.
algorithms to perform finite element analyses were
well=established, bDut the Jdifficulties in data
input and interpretation led be the development of
lnteractive graphics Programs Lo improve
human-machine communication [7,8,14,23]. Thase
prograss used a variety of graphies technigques to
prepare input data and display the output of
finite element analysis programs.
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