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ABSTRACT

Websites have become the equivaent of libraries, in which information and references are stored.
But websites are also hardware stores and car garages which can supply tools and equipment and
even repairs and updates for existing tools. One such example is the Master of Building Science
website at USC which disseminates information, but aso software which runs within the browser on
any machine, or can be downloaded to run on specific machines.

ZUSAMMENFASSUNG

Websites and jetzt wie en Bibliothek wo man Untericht und weitere Auskunft findet. Aber eén
Website igt auch ein Lager wo man Werkzeug und Teilen findet und uberhaupt dte Werkzeug
reparieren und erneuern kann. Die Website des Master of Building Science ist ein Bagpid die
Information ausgibt aber auch Software dass auf dlerle Rechner lauft innerhab ein Browser oder
abgeladen sain kann.

INTRODUCTION

One of the primary problemsin applying research in Solar Energy and Sudtainability remainsthe
dissemination of information and the digtribution of computer Smulation tools to design professonds
and the generd public. There have been countless seminars and classes, in an attempt to explain
passive design principles, supply computer programs and provide materids libraries. Asmore
researchers have begun to use the web to digtribute their research and alow individuals to order
books and papers on appropriate topics, it has become clear that the web itself could become the
seminar.

Asweb browsersincrease in complexity and continue to span arange of computing platforms, it has
become possible to write programs that run online or can be downloaded to run on any platform.
This means that much teaching can be done online ingtead of in the classroom.

SOLUTION

The Magter of Building Science Laboratory at the University of Southern Cdifornia has produced a
range of teaching, measuring and smulation tools. These congst of programs written in Java,
Javascript, Flash and other web based languages and authoring tools. 1n addition, there have been
severd programs written to runin Mac or Wintd environments. We have aso collected and
evauated other smilar websites and downloadable programs. These sites and tools vary from
sustainable design advisers to shading mask calculators and tutorials on the path of the sun. They
have been created in conjunction with utilities, other schools and organizations.

In order not to duplicate the efforts of other ingtitutions around the country (and the world) other
web stes have been surveyed. Asaresult, acompendium of such sites has been assembled,
cregting the possibility of providing al the tools one would need for teaching and practice connected
to one centrd ste.



SAMPLE PROGRAMS(TOOLS) AVAILABLE ON SITE

There are two versons of shading masks. Thereisarectilinear mask, which coincideswith a
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Figure 1. Shading Mask and Solar Plot from

|\/|qu1 g M ask 2 uses the Olgyay method, which dso

alowsfor the shadow effects of the
surrounding Site to be plotted onto the same solar path. 1n order to input the surrounding site, the
program includes a complete CAD module so that surrounding buildings and their effects may be
plotted. Consequently, the program is far more complex and must be downloaded to run asa
gtandalone program (currently available only on the Wintd platform.)

VRSolar isateaching tool which helps sudents and designers to visualize the path of the sun at
different times of the year and to see the shadowsthat are cast. Similar programs have often been
written in a standalone version or included as part of alarger sandaone CAD package. In this case,
however, the entire program runs within aweb browser, once again making the program
independent of platform. In ateaching environment or for travelling seminars, it is particularly useful
to be able to run on any platform (Sun, Mac or Wintdl.)

L |ght net (see Fg. 2) isateaching and reference progra”n which includes the theory which is
- normaly taught in classes, examples and

interactive scenes where the user can view a
room using different light sources, color
temperatures, color renderings and
illuminance leves. It includes design
guiddines for different functions, does Smple
lighting calculations and provides links to
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L/} [ and other research ingtitutes. It runsina
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Grest thought has gone into the hierarchy of
the information and showing the right amount
of dataon a screen, with the option to

Figure 2: Teaching Color Concepts




where he/she isin the overdl information structure and can navigate without information overload.

Light.net can be accessed or downloaded from the MBS Lab site:
http://www.usc.edu/dept/architecture/mbs/
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links can be adjusted for the climate and

locale of the user. This prototype is more connected than a stand done program and significantly
more interactive and salf adjusting than books on the same subject. See Figure 3 or
www.usc.edu/dept/architecture/mbs/theses SBMA/cov2.html )

There are many other programs which were written at USC-MBS Lab. Comfort isan interactive
game which shows the human comfort chart and shifts the comfort zone based on user input.
WebArc isademondration program which adlows a building owner or manager to use the net to
access, sense and modify building environmenta and security controls from anywhere in the world.
Thereisaprogram which isthe result of examining Vaastu Shasta Shilpa, the ancient Hindu
building guidelines, which gives advice on culturd, environmenta and architecturd condderationsin
planning, Site desgn and building layout. Thereis aprogram near completion which teaches the
fundamentasof heat transfer in buildings.

OTHER TOOL SITES

Cdiforniahas arange of ingtitutions working on smilar problems. Severad provide tools which can
be run within browsers or downloaded. Utilities such as the Southern Cdifornia Gas Company
provide the Residential Energy Efficiency Design Tool at http:/reed.aud.ucla.edu/indexdemo.html ,
produced by University of Cdiforniaat Los Angeles (UCLA). Pacific Gas and Electric and the
University of Cdiforniaat Berkeley (and others) have produced the Vital Signsproject at
http://www-archfp.ced.berkeley.edu/vitalsigns/Default.ntm  Southern California Edison runs CTAC which
provides design consulting and services described at www.biabuild.com/bal dy/links/edison. htm#ctac.
UCLA aso hostsits own computer tool Site at http://www.aud.ucla.edu/energy-design-tools/, which
provides Solar-2 and Solar -5.5 energy andysstools, Climate Consultant, which andyzes
climates and Daylit which caculates naturd lighting in buildings. Thereisasmilar Site run by Energy
Design Resources which provides eQUEST energy analyss software, Energy eVAL Uator
financid andyss software, SkyCalc, an excd based skylighting tool for Cdiforniaa
www.energydesignresources.com Such sites are described and linked to the USC-MBS site.




Finaly, unique tools culled from hundreds of websites around the world are included. The Energy
Studiesin Buildings Lab at the Universty of Oregon produced Energy Scheming and maintains
http://darkwing.uoregon.edu/~esbl/, although there are modest fees associated with some of the
software. [3] The American Forestry Association has created an excellent site and awonderful
browser based tool caled the carbon debt calculator (http://www.amfor.org/climate/amforcalc.html ),
which caculates the carbon debt of each individua. Such Stes are not normaly found with a seerch
engine, but combine exactly with the intent of the USC-MBS site.

REFERENCESFOR FURTHER RESEARCH

The USC MBS program has produced a range of papers over the years, referring to the same topics
asthetools. Thisisthe more standard part of the Site, but valuable as part of the continuum. Not
only are the paper citations listed and the thesistitles, but in many instances the more recent papers
and theses are available online, to be directly read (html files) or downloaded (doc files). There are
many more reference sites which can be added &t this point. The Nationa Pollution Prevention
Center for Higher Education provides agrest ded of further references at
http://www.umich.edu/~nppcpub/resources/.

CONCLUSIONS

Websites are an ided library for the dissemination of multi-platform computer smulations and
tutorias. They represent such asignificant legp in the combination of these potentids that they will

change the way that we teach and disseminate information. One such exampleis
http://www.usc.edu/dept/architecture/mbs/
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