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ABSTRACT

ABQUT THE THESIS PROGRAM

Ball State’s College of
Architecture and Planning has a
five year architecture program
leading to a Bachelor of -
Architecture degree. The fifth
year design studico is devoted
entirely to individual thesis
projects. This book is the
documentation of my thesis year.

ABOUT THE BOCK

This thesis book is divided
into four chapters covering
initial research and analysis,
through final designs.

Chapters one and two cover
the first quarter of thesis which
consists of site selection and
analysis. Chapter three covers
the bulk of design development
during the second gquarter of
thesis, Chapter four covers
design development and final
designs which round out the third
gquarter of thesis.

The thesis project is a
suburban residential development
on a twenty acre site near Muncie,
Indiana adijacent to an existing
housing development called
Wwoodland Park. The project
utilizes solar and wind schemes as
a basis for site planning and home
designs,
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INTRODUCTION

This thesis book is the
culmination of nine months of
research, analysis and design
investigations of the
architectural implications of
residential planning and design.

My interest in this genre of
study actually began while
formulating ideas for my thesis. I
wanted to pick a subject area that
would test my role as an
architect. To do this, I picked
an issue and a subject very close
to most of us but usually outside
the realm of the architect or

planner. This area of interest
was housing, specifically suburban
housing.

The initial impetus for my
thesis stemmed from my
dissatisfaction with suburban
America (most of it at least). I
wanted to find out, through my
thesis project, just how an
architect might creaté a better
suburban environment. Eventually
my thesis expanded to include the
issue of energy. The ultimate
goal, to create a residential
development based on human needs,
energy, and the interaction of
these two in creating a satisfying
and responsive environment and a
sense of neighborhood and
community.

Just prior to my first quarter
of thesis, 1 wrote a paper on the
subject of suburban residential
housing. 1In that paper I traced
the history of suburbia to the
industrial revolution and then

back to contemporary America.
While researching this paper I
found out (not surprisingly) that
the spread of the suburbs from the
industrial revolution to today, is
so closely related to the
advancements in transportation.
From trains to automobiles,
transportation played a major role
in shaping our cities and
neighborhoods. In contemporary
subdivisions the automobile is the
dominating force.



PROJECT GOALS

Create a housing development
that will improve the quality of
1ife, give a sense of place, and
exist in harmony with nature.

Reinforce the social
gtructures of the family, the
neighborhood, and the community.

Satisfy the energy needs of
the development through the use of
renewable sources of energy such
as the sun and the wind.

PERSCNAL GOALS

Improve my abilities as an
architect through a careful
analysis of the environmental and
social impact of the built
environment.

Expand my knowledge of solar
and wind energy systems,.

Test my beliefs about
architecture and my role as a
designer

THESIS PROJECT

My thesis project is to
design a prototypical residential
development based on human needs,
energy concerns, and environmental
issues. This tripartite approach
to design is an attempt to address
the problems of current housing
that lie outside the concerns of
most developers and contractors.
I will explore alternatives in
housing design and residential
planning that will lead to a
redefinition of housing concerns
and housing standards. Suburban
housing is the area in which I
will explore these alternatives,
Factors such as the changing
characteristics of the American
family, development of renewable
sources of energy, and protection
of the environment are all parts
and principles of my project.
Based on these c¢riteria I hope to
accomplish the following goals.

THESIS STATEMEN"

Human needs, energy, and
environmental issues; Determinants
for the design of a responsive
residential development.

RESPONSIVE DESIGN

In order for architecture to
be truly responsive, architects
must incorporate human needs,
energy concerns, and environmental
issues into all phases of planning
and design. A responsive
architecture should attempt to
improve the quality of life, give
a ’‘sense of place’, and exist in
harmony with nature. Most
contemporary architecture,
however, fails to recognize these
issues and their underlying
relationships. These issues are
usually considered as separate
entities and seldom in conjunction
with design. As a result, we have
housing developments and office
buildings that are built to
satisfy programming requirements
but de little to improve the
quality of life. Energy concerns
are satisfied by utility companies
and seldom utilize "renewable”
sources of energy such as the sun
and the wind. Environmental
issues, if they are considered at
all, usually deal only with the
immediate site.

In reality, human needs,
energy, and environmental issues
are closely interrelated. Human
needs affect the energy demands of
a2 building. The demand for these
non-renewable sources of anergy
affect the environment. The
environment, in turn, affects
human needs. The cyclical nature
of these relationships, like a
healthy ecosystem, must maintain a
balance. It is essential, then
for architecture to respond to
these issues interdependently, to
assure responsive design and to
improve the quality of 1life.



PERSPECTIVE CONDOMMNLM UNIT

215

Woodland Park

Suburban life doesn’t have to
be dull. A new residential
development just east of Muncie on
State Road 32 has everything your
looking for, and more. Located on
twenty acres of land, WCODLAND
PARK SOLAR DEVELOPMENT offers the
best of two worlds. First,
WOODLAND PARK SOLAR DEVELOPMENT is
a planned community, offering
jogging and walking paths, a
Community Center with a store,
meeting house and pocl. There is
a recreational lake as well, for
boating and fishing. Second,
WOODLAND PARK SOLAR DEVELOPMENT is
an energy conscious development.
There are twenty-six condeminium
units, perfect for the young
professional who is looking to buy
a home but doesn’t want the
maintenance and upkeep that most
traditional homes require. There
are also thirteen single family
home lots available for the
progressive family that wants to
break away from the traditional
subdivision. All homes
incorporate passive solar systems
into the design of the structure.
Interior room arrangement, finish
materials and landscaping are
designed and built to the owner's
specifications from several
standard options.
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On the left is a general view
of our picturesque, hillside
community.

on the right are some of the
sidents at Woodland Park
joying themselves at our
mmunity center.

If you are interested in
seeing WOODLAND PARK for yourself,
just call 284-5347 for an
appointment. Our on-site office

is located just north of 32 on
Truitt Road. See you soon!

On the left is a view of some
of the distinguished and contempo-
rary condominium units available
at Woodland Park.



SOCIAL RESEARCH

The primary purpose of a
building is to provide shelter for
man. However, for a building teo
be called architecture, it must go
beyond mere shelter and provide
for man’s social needs as well.
These social needs include such
concepts as home and property. A
house is a building. A home, on
the other hand , is a place for
man and the institution of family.
Each of the social institutions of
family, neighborhood, and
community are strongly affected by
.the built environment.

Just as any group of people
don’t make a family, a grouping of
houses don’t necessarily make a
neighborhood. A neighborhood has
a social structure, not a physical
one, architecture can either
reinforce or destroy this
structure. On the family level a
home should foster healthy
relationships between family
members. The neighborhood should
reflect the values of the people
1iving there and encourage social
interaction between neighbors. At
the community level there should
pe a sense of harmony between its
various parts. Since family,
neighborhood and community are
integral parts of an even larger
social structure it is the
responsibility of architects and
planners to reinforce this
structure.



CHAPTER ONE
HUMAN NEEDS
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This chapter is devoted | 1{ ’ ] ‘ ’
entirely to my initial research
into the social and environmental COMMUNITY SLE IMAGES
issues of suburban housing. The
purpese of this research is to
give a better understanding of the
issues involved in my thesis and
{by its inclusion in this book),
give the reader some background on
the precedents that influenced my jP\J\ q/
approach to the thesis project. : ﬂ )

\ =
I began my research by 'r
looking at the social and | l
environmental issues that affect 1 i _ [ H ll

the suburbs. At the community "
scale, I wanted to find out just NeKGHROR_WOOD oSLAE

what role the automobile plays in

linking the suburbs to the city

and in creating a sense of ‘

community. At the neighborhood

scale, I looked at the affect of

the automobile on the streetscape. sg?
At the scale of the individual

home, I looked at the autos affect

on the design of the house. And, m
at the human scale I wondered what

affect the auto has had on our (AWE T
perception of the house, the AR 1 \ | 11 4 ]
neighborhood and the community. 1 .

In the course of my research l mt“I l] “ "T“l ]mll 1 Il l “’ I
I studied two planned communities
which dealt with similar issues. :
The first was the community of HON\E %—E
Riverside, a suburb of Chicago.
Designed and built by Olmstead in
1868 it represented the first

planned community in America.{see
tig. 1} 1

L
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The second planned community
1 studied was Radburn, New Jersey.
Planned in 1928, it was the first
to deal effectively with the
automobile. It was also the first
modern residential development to

incorporate such things as cul-de-
sacs and a complete separation of
vehicular and pedestrian
paths, (see fig. 2) 2

Radburn, like Olmstead’s
Riverside, incorporated
environmental as well as social
goals into the planning of these
communities.
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SUBURBAN NEIGHBORHOODS

In some older neighborhoods,
some of the quality of Radburn can
be seen. On the street-side,
there was consideration given to
both pedestrian and automobile,
creating what I call an automobile
zone and a pedestrian zone. The
auto was restricted to the street
and separated from the pedestrian
zone by a grass oOr tree-lined
median between the sidewalk and
street. This helped to screen off
traffic from the socially
interactive zone between the
sidewalk and the front porch.

This arrangement offered
protection for the pedestrians and
helped create a transition from
the public street to the more
private areas near the house.

The sidewalks became the
socially interactive space serving
a similar social function as had
the parks at Riverside, or the
recreation areas at Radburn.
Because of a lack of a well
defined auto zone, this common
ground is almost non-existent in
contemporary subdivisions.
Sidewalks are rare, and where they
do exist, they are functionally
part of the street.




SUBURBAN BACKYARDS

Automobile access and service
functions at Radburn, for
instance, were addressed in the
r_f initial scheme. In the older

neighborhoods these functions

occur on the backside of the homes
through an alleyway. While in
more contemporary subdivisions
these functions occur on the
street-side, creating mixed use
areas that become auto, pedestrian
and service zones. On the
backside of these houses some
soclial interaction does occur but
it is discouraged by a need for
privacy fences, shrubs, etc.

Peivate |

[
!
\ ’ 0

I

=)
[

|

SUMMARY

1 have addressed these issues
and adapted some of the planning
principles found in Radburn and
Riverside to my own thesis in
hopes of creating a quality living
anvironment.
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BABY BOOMERS

This demographic profile of
the past three decades and
predictions for the next two was
the result of a compilation of
many factors. Population trends
and other related trends and
events were combined in order to
achieve a better understanding of
the relationships and potential
impact of these trends on housing
and the family.

The purpose of this research
was to have a basis for choosing
what housing types I might
incorporate into my project and
creating a ‘client’ profile for
the design of individual homes.
For instance: in the decade from
1990-2000, 20 percent of the
population will be retirement
aged, the average age will be 35,
and two person households shall
make up the majority of all
households. With this in mind, it
might be appropriate to design a
home for a couple in their mid
thirties as well as a
consideration for the retired
person.

1950-1960

« 5 PEACENT GROWTH 1IN THE 5-1# YIAR OLD
AGE GROUP.

« AVERAGE ACGE DROFS FROM 30.2 DIUWH T0
29.5 YEARS OLD.

*MAJOR SHIFT OF POPULATION FROM THE
CITISES TO THE SUBURES.

1960-1970

¢ 5 PURCENT GROWTH 1M THE 35-24 YEAR
OLD AGE GROUP,

*BY 1970 THE AVERAGE AGE WAS 28 YRARS,
A HOUSING *BOOM' OCCURS 1N TNE SUB-
URBS.

« COLLEGES AND UNIVERSITIRS EXEAND, DUE
TO LARGER ENROLLMENTS.

1970-1980

« THE "BABY BOOMEHS" ARE BEIWERN THE
AGES OF 25 AND 3H,

¢ THE NOUSING "BOOM' CONTINURS.

o CNROLLHENTS IN PRIMARY SCHODIS pnor,
AS A RESULT, MANY RIGH SCHOONS RITIER
CILOSE OR CONGOLIDATE.

« THT AVERAGE HOUSHHOLD GEZE 15 2.75.

1980-1990

o THEE AVRRAGE AGE INCHEASED TO 30 YERAQG,

o THIC "BABY BOUKHERS™ ARE HOW 35-Wh,

« THE HUNBER OF 5-18 YEMR OLhS TURCLIE.

» 46 FPERCINT OF ALL FAMILY HOUSRIOLUS
ARE TRO WORKER FAMILING.

» HON-FARILY HOUSIIIOLLG MAKE UP ABOUT
49 PERCENT OF ALL HOUSHIOLIS.

1990- 2000
e BY 1990, 20 FERCENT OF THE POPULATION
WILL BE 55 YEARS OR OLUFN.

» THE AVRRAGE AGE WILI, PR 35.5 YRAWI,
« THE "PABY BOOMERS™ ARG NOW AGHD H0-
50 YEARS OLD.

= THO PERSON HOUSEHOLDS MAKE UP THE
MAJORLTY OF ALL liQUSENOLG,

2000-7

+ BY THE YGAR 2000, THERE WiLL BE A
GREATER NUMDER OF RETINED FPERSONS .

* THE NUMBER COF 5-i4 YBFR OLL3 WILL
INCREASE DUE TO THE “BABY BOOM" ECHO
EFFECT .

® TE “BABY DUBT™" W1LL BFGIN,

=

i=-

il




Muncie Housing Study

3 BEDROOM, 1% BATHROOMS, 1-2 CAR GARAGE.

IZXTERIOR FEATURKS OF THE HOUSE ARE IMPORTANT.

«MAINTENANCE~FRES MATERIALS
» EXTERIOR SPACE:1 FRONT YARD OR BACK YARD.

MOST HOMES ARK SINGLE LEVEL, SINGLE FAMILY HOMLS.

95 PERCENT OF HOMES ON THE MARKET ARE EXISTING HOMES.
1500 HOMES ARE CURRENTLY ON THE MARKET IN MUNCIE.

THE AVERAGE COST OF AN EXISTING HOME IS §$34,000-$45,000.

FAMILIES WITH CHILDREN DESIRE CLOSENESS WITH SCHOOLS.
MOST HOMECWNERS DON'T WANT TO DEAL WITH MODIFYING A HOME

THEMSELVES .
HOMEBUYERS USUALLY LOCK FOR TRADITIONAL MOMES,

HOUSING STUDY

This information was the
result of some of my own
observations and somewhat
realistic depiction of the typical
suburban ranch home. The
information on the Muncie housing
market was the result of an
interview with a local real estate
agent. Both my own observations
and that of a professional real
estate agent helped to define the
Muncie housing market and the
wants and needs of the Muncie home
buyer.

This information aided
somewhat in the planning and
design of homes and lots in my
thesis project,

1. "Backyarg" Private recre-
ational area: swingsets,
sandboxes, and barbeques.

2. "Rocf" Fiberglass, three tab
shingles: 30 year warranty.

3. "Garage™ Home of the family
auto/s: bike storage, lawn-
mowers, and garbage.

4. "Picture Window" Double-pane
insulated glass: display
space for Christmas tree.

5. "Shutter" Wood, plastic or
metal: applied decoration,
not coperable.

6. "Siding" Wood, aluminum or
vinyl: many different styles.

7. "Frontyard" Public area, mowed
once a week, chemlawped once
a month: a tortured monocul-
ture.

8. "Chain-link" Clearly defines
territory: keeps the dog in.

9, "Concrete Gutter"” Separates
grass from rcad: collects

HOMES THAT debris.

ARE CONTEMPORARY OF THE EXTERLOR MUST REMAIN “TRADITIOMAL® 10. "Car" Integral part of any

ON THE INTERIOR.

HOMEBYERS IN MUNCIE CENERALLY PREFER SINGLE STORY HOMES.
OPERATIONAL EXPENSES OF A HOME ARE YERY IMPORTANT TO THE

POTENTIAL HCMEBUYER,

HOMEBUYERS ARE VERY INTERESTED IN THE FOTENTIAL INVESTMENT

VALUE OF A HOUSE.

suburb: 15-20 mpg.



CONCLUSIONS

The information I have
compiled and the kxnowledge gained
during the course of this research
has contributed greatly te my
understanding of the larger issues
involved in my thesis. Not all of
the information can be directly
linked to the final design, but as
a starting point, this research
and analysis gave me greater
confidence in dealing with the
issues at hand.

Some of the problems that
have been identified and the
jgsues that have been raised serve
ag a basis for setting problem-
solving goals, and as a checklist
for final designs. Some of these
goals are as follows.

THE NEIGHBORHOOD

1. Provide opportunities for
social interaction.
- public open spaces, parks
meeting places, community
activities center.

2. Maintain the self-esteem of
the individual through home
ownership, identification
with the neighborhood, and
flexible living conditions
that allow personal
adaptation,

THE HOME

A home must:

1. Provide security and shelter.

14 2- Allow for some modifications
of form and or materials for
personalization and identi-
fication..

- Materials must be adaptable
and interchangeable if
possible.

- The home design should
allow for group as well as
private activities and
should provide a stable
background that fosters
healthy family
relationships.



CHAPTER TWO

ENERGY AND ENVIRONMENT
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ENVIRONMENT

This chapter. deals with site
selection and site analysis. The
chapter is broken down into two
parts. The first part is an
analysis of existing site
characteristics, such as
buildings, vegetation, land forms
as well as areas bordering the
site. The second part of thesis
chapter deals with the utilization
of the sun and the wind.

SITE SELECTION

Even before my thesis, I had
an interest in the potentials for
utilizing wind energy, so in
selecting a site I added the
criteria of wind energy to my
search. Eventually I chose a site
just ocutside Muncie, adjacent to
and existing residential
development called Woodland Park.
The site was close encugh to visit
often, which allowed me to get a
real feel for its character.

The site was about twenty
acres and represented one of the
few high elevations in
Muncie. (1000 feet)} The site
offered a thirty-five foot change
in elevation from one end to the
other and, due to its elevation, a
good wind energy potential. (not
to mention the greater design
potential of a sloping site}




i \‘1 s ‘50 . : ]
3 M i l
. - 'y ; -
- . L] a : . !
[ ] gdu' - . L _._-_-: . * 'A ., '.a !C s gr s e .l__'oo_ ‘I :NORTH J,
e * ta .- e e "I. . T ese s . a . :'.' aneee ;_”"__ T T ‘5}777"3'-':;:";
== o T TS T e N . . . vt o *- 980
. s . - . L. : .
E s 1 :‘I‘ n": !
X G771 ; . e . \:‘: .-":i: o
f --l :l’:-_) . :.\. ole ;.
D L . 1 . } ‘e & . = e
LRD.. i . - ' e 2
;,‘_':': : L o Q : 3 :\\\ ,‘0
. 3 !. S . o
550 e jo . ! )
A ;
M " a . :,\; ™ . B
[ 18iy . . g,
35 . e e AE

NJ
r..
?

i

l

f
<

i

3 ' \ i
. . . \ g B B O [ ] ” i
: : T‘ ' t | sev u e ::J . . i

. : .
. \BL' IR --_-‘: ) ! /
’ . i\. tm sess. e q% . / ]
O I JUN oo 978 .- o - e :
possEeees ratmnr s T e /
. T LA * * te .y RLLLT Mg | f'l.... * . » 4 s
,®aeser sp sngren . PR '0‘\'0 . - / -
. sus sme genan Teena, I g 4w % a: ®
: - : | : * a2 . e . /
. AR UL TP uo,mncu-;'nn S . }:‘f“; :E___,_:' . [ -t : ! /
let‘l‘ty . @ e ....:. veret s .:‘, : J : : -onn -u:"l.- -.\‘. .; . . 1 / b OCOU
COI’]](—.‘I‘S ' 4 LASNE . A e, et s asae n P~ 'i' "e anen l“"...an': ‘ ¢
-7 I . - 937 » . Graham'), * e " g "91'5'700-..}_0--0- ‘ !i""---. N
Toree s Roadside' | * ."-. - Cem o Hﬁ{e:ParkE‘- 3 e lI® I i e |
: i : ! N s se 4 wavess" —-:..,.—-:-_'.—_::':::,_.——_:::'z ae_vhRsssebe
_—_!-_:-;é == ._‘P‘a‘r-}' — 3l :'. ‘. - — ':. ) .&.m:f_':_.—:‘:!' ;&'I.Il" eaes _se Seei s | e I
. T —mge o g AP e ‘e L L e o - - .

R §rg e T e i -fvff—l----*‘;_% [
- - ¢ A " Sh e : . P - GRg R

‘v Sand and Gra.el
twe Pt . : /

- R D N R T , . v &![-
. e . S Lo . B A 1 o . ' , i
--_;__.',,‘ 1 MBalaveare L v 1 . /i I’_'
*Lor Country Club ST ; : ' / | l'e
-, ' L) - HE

2. P Lo ZTH

95'0 . e » : - i MO) q;::




18

SITE ANALYSIS

Site analysis is the
inevitable beginning to most
design projects. Becoming
familiar with the site is critical

-in the early stages of any

project. With my site, I was
especially concerned not only with
the site area itself, but also
with the surrounding neighbeorhood
and countryside. In the following
site analysis I have broken down
the twenty acre site into three
distinct zones, Zone 1, 2, and 3. .
In the surrounding area I have
defined four distinct zones, Zone
A, B, C, and D.

The idea is to look at each
zone separately, then look at the
relationship of each zone to one
another. The information from
each zone is broken down into
three categories.

CATEGORY 1: Characteristics:
soils, slopes, existing vegetation
and existing man-made features.

CATEGORY 2: Concerns:
potential problems that might be
encountered, such as bad views,
erosion, high water etc..

CATEGORY 3: Design
Implications: possible solutions
to problems, design goals,
suggestions.

This system of analysis helps
to organize a great variety of
information and also serves as a
design resource.

=

ot




HARACTERISTICS

CONCERNS

DESIGN IMPLICATIONS _

m—————

FLAT, OPEN, CULTIVATED FIELD,

SLOPES RANGE FROM 0-3%.

ZONE A BORDERS THE SITE ON TWO SIDES; TO THE NORTH
AND TO THE WEST,

ALLOWS UNBROKEN VIEN TO THE WEST.

INTERMITTENT HIGH WATER IN SCME PLACES.

SEASONAL BEFFECTS OF CROPS, CULTIVATION AND KARVEST-
ING ON SITE. DUST, CHEMICAL PESTICIDES, EROSION.

THE FLAT, OPEN FIELDS OFFER NO PROTECTION FROM SEVERE

WINDS,
INTERMITTENT HIGH WATER.

ZONE A

i

VARTATIONS IN TYPES AND HEIGHT OF CROPS SHCULD Bz
DEALT WITH IN TERMS OF VIEWS, WIND SPEEDS,

PROTECT ZONE THREE FROM DUST, NOISE AND EROSION FROM
FIELDS.

BLIGHTED AREA.
GENERALLY OPEN AREA WITH A FEW SCRUB TREES, TALL
GRASSES. SLOPES RANGE FROK 3-10%.

THERE IS A PARTIALLY EXCAVATED GRAVEL PIT, SEVERE
EROSION PROBLEMS.

DISCARDED BUILDING MATERIALS, STONE, RUBBLE AND
TRASH. ’

POTENTIALLY A DANGEROUS AREA FOR CHILDREN.
EASILY VIEWED FROM SITE, A GENERAL EYESORE.
DETRACTING FROM THE ENTIRE NEIGHBORHOOD.

ZONE B

MAKE PROVISIONS TO EITHER IMPROVE EXISTING CONDI-
TIONS OR SCREEN YIEW FROM SITE.

IF ZONE B WERE CLEAKED UP IT MIGHT MAKE FOR A COM-
MUNITY AREA. FIELD SPORTS, POSSIBLY A LAKE, PICNIC
AREAS, IT COULD SERVE AS A LINK BETWEEN WOODLAND
PARK AND ANCTHER SUBDIVISION JUST WEST OF ZONE B.

EXISTING RESIDENTIAL EDGE, A TOTAL OF NINE HOMES,

PRIVATE PROPERTIES SEPARATSD FROM SITE BY A HEDGE-
ROW ON THE NORTH.,

RESIDENTS * BACKYARDS BORDER SITE. CLUSTERS OF TREES
GRASSY AREAS, STAND OF MATURE TREES ON THE EAST EHD
DEAD-END ROAD ON WESTERN END OF ZOKE C.

APPROXIMATE HOUSING DENSITY: BASED ON ONE ACRE.
SIX HOMES*W/GARAGE: 2180 sf. AVG, 30% OF AREA.
*(LOOK AT FULL COMPARISON)

PRIVATE, BACKYARD AREAS CAN BE DIRECTLY AFFECTED BY
SITE DEVELOPMENT.

USE OF DEAD-END ROAD AS AN ACCESS POINT COULD CAUSE
PROBLEMS AND MAY NOT BE DESIREABLE AS SUCH,

ZONE C

MAINTAIN PRIVACY OF BACKYARD AREAS BY SCREENING-OFF
SITE FROM VIEW WITH TREES.

DO NOT USE, OR LIMIT THE USE OF EXISTING ROAD AS
AN ACCESS POINT.

RESIDENTIAL AREA SEPARATED FROM SITE BY TRUITT ROAD
DIRECTLY ACROSS FROM ZONE TWO.

APPROXIMATE HOUSING DENSITY: BASED ON A ONE ACRE AREA
FOUR HOMES W/GARAGE: 2381 sf AVG, 22% OF AREA.

VISUAL INPACT CF SI'I‘E- IS THE MOST PROMINENT,

RELATICONSHIP BETWEEN EXISTING RESIDENCES AND SITE
DEVELOPMENT .

ACCESS ONTC SITE FROM TRUITT ROAD MAY AFFRCT TRAF-
FIC PATTEZRNS,

ZONE D

CAREFULLY ANALYZE THE VISUAL IMFACT OF SITE DEVELUF-
MENT ON ZONE D.

MINIMIZE VEHICULAR ACCESS PROBLENS.
INTERSECTION,

POSSIBLY DEVELOP ZONE TWO INTOQ A COMMUNITY CENTER
IN ORDER TO TIE oW AND EXISTING DEVELOFMENTS TO-
GETHZR.

ACCESS ONLY AT




CHARACTERISTICS

CONCERNS

DESIGN IMPLICATIONS

50ILSs MuB, BlA

FORLEY SILT LOAM 3-6% SLOPES
BLOUNT SILT LOAM 0-2% SLOPES

SLOPES TOWARD THE NORTH-WEST AND WEST (1000'-975'}

OPEN, CULTIVATED FIELD EORDERED ON THREE SIDES BY
HEDGEROWS AND ON THE EAST BY FARM BUILDINGS AND
PRIVATE RESIDEKCE.

THE BEST YIEWS ARE T0 THE NORTH AND TO THE WEST.

A DEAD-END ROAD STOPS JUST SHORT OF THE SOUTH

PROPERTY LINE. THIS IS THE ONLY DIRECT, EXISTING
ACCESS INTO ZONWE ONE.

THERE IS A DIRECT VIEW OF THE BLIGHTED AREA JUST
SOUTH-WEST OF ZONE ONE.

ANY DEVELOPMENT ALONG THE SOUTH PROPERTY LINE CAN
DIRECTLY IMPACT EXISTING RESIDENCES.

DEVELOPMENT ON SLOPES COULD CAUSE EROSION PROBLEMS.

ACCESS ONTO SITE FROM EXISTING DEAD-END ROAD COULD
CAUSE TRAFFIC AND ROISE PROBLEMS FOR EXISTING
HOMES ,

ZONE 1

MIKIMIZE YIEWS TOWARD THE SOUTH-WEST OR CREATE A
BUFFER ZONE OF TREES TO BLOCK VIEW OF BLIGHTED AREA.

CREATE A BUFFER Z0ME ALONG THE SQUTH PROPERTY LINE
TO, SCREEN-OFF EXISTING HOMES AND PROTECT PRIVACY OF
THEIR BACK YARDS,

MAXIMIZE VIEWS TOWARD THE WEST AND NORTH.
* MINIMIZE VEMICULAR ACCESS ON THE SLOPES.
 MAINTAIN AND ENHANKCE EXISTING HEDGE ROWS .

CONSTRUCTION TECHNIQUES AKD SITING MUST BE CAREFULLY
CONSIDERED ON SLOPES IN ORDER TC MINIMIZE ERCSICN.

30115 MuB, BlA

MORLEY 5ILT LOAM 2-95% SLOPES
BLOUNT SILT LOAM 0-2% SLOFES

GENTLE SLOPE TOWARD THE SOUTH.
PARTIALLY OPEN, GHASSY AREAS.

THREE FARM BUILDINGS: LIVESTOCK BARN, DRYING SHED,
FRUIPMENT STORAGE BARN. ALL ARE IN FAIR CONDITION.

A PHIVATE RESIDENCE AND .69 ACRES OF PRIVATE PROPERTY
ON THE NORTHERK-MOST PART OF ZONE TWO.

ZO0NE TWO IS BORDERED ON THE EAST BY TRUITT ROAD.
THERE IS AN EXISTING ACCESS INTC THE BARN LOT OFF
OF TRUITT ROAD. (SEE MAP)

ANY DEVELOPMSNT IN ZONE TWO IS HIGHLY VISIELE FROM
TRUITT ROAD AND EXISTING RESIDENCES ACROSS THE ROAD.

MAINTAINING CHARACTER OF ZONE TWO WILL BE DIFFICULT.
MAINTAIN THE PRIVACY OF PRIVATE RESIDENCE.

ZONE 2

MAINTAIN FARM BUILDINGS AND CHARACTER OF AREA AS
MUCH AS POSSIBLE,

CAREFULLY CONSIDER VISUAL IMPACT OF DEVELOPMENT IN
ZONE TWO ON EXISTING RESIDENCES IN ZONE D.

MAINTAIN PRIVACY OF RESIDENCE IN ZONE TWO BY SCREEN-
ING OFF AREA.

MINIMIZE YEHICULAR IMPACT.

RELATE ANY DEVELOPMENT IN ZONE TWO TO THE REST OF
WOODLAND PARK. ZONE TWO IS THE MOST'VISIBLE®' AREA

S0ILS: FxC3, HuB2, Wub

FOX GRAVELLY CLAY LOAM 0-2% SLOPES
MORLEY SILT LOAM 0-2% SLOPES
MORLEY SILT LOAM 0-6% SLOPES

SLOPES TOWARD THE NORTH-WEST (990°'-965'}

OPEN, CULTIVATED FIELD BORDERED ON THE NORTH AND WEST
BY OPEN FIELDS,ON THE SOUTH BY HEDGEROW, AND ON THE
EAST BY TRUITT ROAD. INTERMITTENT HICH WATER AT THY
965' CONTOUR.

LOWEST POINT ON THE SITE,
BEST VIEWS TOWARD THE WEST.
UNLIMITED SOLAR ACCESS.

ZONE THREE IS TOTALLY UNPROTECTED FROM WINDS OUT OF
THE WEST AND NORTH.

AGRICULTURAL ACTIVITIES IN THE SURROUNDING FIELDS
MAY CAUSE SEVERE DUST PROBLEMS AND ERCSION.

SEASONAL CHANGES IN THE HEIGHT AND TYPE OF VEGETA-
TION DUE TO GULTIVATION AND HARVESTING GF CROFS IN
ZONE A.

INTERMITTENT HICH WATER COULD CAUSE PROBLEMS WITH
CONSTRUCTION AND SITING OF HOMES. DRAINAGE AND
HIGH WATER TAELZ PROBLEMS.

ZONE 3

PROVIDE A WIND BREAX ON THE WEST AND KORTH EDGES OF
Z0NE THREE IN THE FORM OF A BUFFER ZONE: THEES, GRASE
ETC.,

CAREFULLY CONSIDER THE CHANGING, SEASONAL CROPS IN
ZONE A,

STUDY DRAINAGE PATTERNS IN ORDER TO DEAL WITH THE
INTERMITTENT HIGH WATER AT THE 965' CONTOUR.

PROVIDE A BUFFER ZONE TC SCREEN OFF HCMES FROM TRUIT:
ROAD ON THE EAST.

MINIMIZE VEHICULAR IMPACT ON SLOPES.




HOUSE ONE 2600 5.F.| 60
,, TWo  |=2000s.F.|%
" ,, THRZE [2600 S.F.|6%
~,, FOUR |2200 5.F.| 5%
. FIVE |1800 S.F.|u43
., SIX  |1600 S.F.|4%
 DRIVEMAYS 4600 S.F.[11%
ROADWAY 5200 S.F.|12%
CTHER 21081 SF.| 47
TOTALS 43681 SF. 100%
HOUSING 12800 SF, 30%
VEHICULAR 9800 SF. 23%
Zone D
IR
i [T HOUSE ONE 1950 SF. | 5%
| 2 vy TWO 2800 SF. | 6%
— e ,» THREE |3200 SF. |7%
R i ' ,» FOUR 1575 SF, | 4%
! | | ; DRIVIWAYS | 6000 SF. | 14%
B . ] | RoaDwAY 5000 SF. |11%
4 ! 3 ] OTHER  © | 231% SF.| 53
{
R AR
TOTALS 43681 SF. 100%
HOUSING 9525 SF. 22%
VEHICULAR 11000 SF, 255

HOUSING

This analysis deals with the
existing housing in Woodland Park.
The purpose of this analysis is to
achieve a better understanding of
the exact amount of space devoted
te various functions. By doing
so, I am more fully aware of the
amount of space devoted to such
things as driveways, roads, houses
and yards. This analysis concerns
zones € and D and is indicated on
the key plan.

The analysis is based on a
one acre section of land in Zone C
and Zone D. My basic assumptions
are as follows:

Yards and open spaces {(non-
paved areas), are preferable to
driveways and roads.

The percentage of house area
to open space should be at least
equal.

The total percentage of house
area should be greater than that
of driveways or roads.

These assumptions may seem
somewhat arbitrary, however they
are based on my feelings about
proper land use and are influenced
by my research of suburban
development and the automobile.
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EXISTING

EXISTING BUILDINGS

Existing buildings on the
site include, a house with a
garage, two barns, drying shed,
three corn cribs and an old silo.

The farm buildings were in
fairly good shape. The drying
shed was especially well
preserved. the placement of these
buildings near the main road
provided a screen for the rest of
the site. I decided, almost
immediately, to save these
bulldings and to reuse them in
some way. I did this partially

- because of my fondness for old

barns and partly to preserve thelr
pasic relationship with that
stretch of Truitt Road. (See
design implications for Zone Two.)

SKETCHES

These sketches show the existing
buildings from various directions.
From the south, southwest, and
from the west.




Above: the farm buildings before,

project.

Below: the farm buildings after
the project.
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CONCLUSIONS

Some basic conclusions can be

drawn from this site analysis.

1.

Because the site is
surrounded by open fields on
the West and the North,
proper site planning is
critical in order to minimize
the effects of the cold
winter winds.

Vehicular access onto the
site is very critical because
the position of existing
roads and the characteristics
of the site don’t allow many
options.

Development of this site will
strongly affect the character
of its immediate
surroundings. Therefore, it
is important to preserve as
much of the privacy and
character as possible along
the edges bordering Woodland
Park.

For a more detailed look at

the design implications, refer to
the zone by zone analysis.



ENERGY

The second part of this
chapter deals with the utilization
of natural or ’'renewable’ sources
of energy such as the sun and the
wind. Specifically, I have looked
at how a building form might
respond to solar and wind
patterns. This is certainly not a
new concept, but it is,
nevertheless part of the process
leading to a site specific design.

The basic principles of solar
energy utilization is covered
first and then the utilization of
the wind.
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SOLAR ENERGY

This information as well as
much of the research and analysis
so far was part of my first
quarter thesis presentation.

My apprecach to the
utilization of solar energy began
by gathering data and resources on
solar energy. Basic information
such as solar altitudes, (angle
above the horizon) azimuths,
{direction of the sun at a given
time of the day}) and average
weather conditions, are critical
in determining building form and
orientation. This section on
solar energy summarizes that
information and, through the use
of various illustrations, ocutlines
the principles of proper placement
and form that the final design

should follow.

The diagram at the right
illustrates the position of the
sun at sunrise and sunset for both
the summer and winter sclstices.

The use of such tools enables
one to pinpeint the position of
the sun at any time of the day and
in any season. I was able to
utilize this information to
determine the placement of windowsa
and the proper orientation of
thermal mass.

QD Lo e ST

\A

The summer sclstice:
degrees NE. altitude
above the horizon.
The winter sclstice:
degreeg SE. altitude
above the horizon.

azimuth 30
72 degrees

azimuth 38
27 degrees



_ The diagram on the left

is a representation of the solar
altitudes and the path of the sun
acress the sky during the summer
s?lstice (June 21st.) and the
winter solstice {(December 21st.)
These are the maximum and minimum
altitudes of the sun.

The diagrams below show the
most basic uses of the sun’s
energy: direct use of the sun for
personal comfort, allowing the
building envelope to respond to
the sun by capturing its warmth,
and indirect use of solar energy
through a storage medium.

Q
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The illustrations on this
page show the design implicaticons
of the utilization of solar energy
“n building form.

The general principles

.involved are as follows.

Proper placement of the
buildings in relationship to each
other and to surrounding objects.

Creating a building that
responds to the angles of the sun
at certain times of the year.




32

" concentrated on the more

WIND ENERGY

The goal of utilizing all
available sources of natural
energy includes wind energy as
well as solar energy. So, as a
part of my thesis project , I
investigated not only the winds
potential to generate electri-
city, but alsc its potential as a
definer of form in both site
planning and building design.

Much of the research involved
gathering data on my sites wind
energy potential, and on various
types of wind powered generators.
Some of this data is shown on the
right and the general notions of
placement on the site, shown
below., However, during the course
of investigation I discovered that
utilizing the wind to generate
electricity created several
problems. First, in order to
operate a SWECS {(small wind energy
conversion system) safely and
efficiently, I would need a much
larger site and/or more available
wind power. Second, the current
available SWECS systems were not
designed for Indianas wind regime.
Most of the machines need a much
greater average wind speed to be
both efficient, and cost
effective, As a result of these
discoveries, I decided to scrap
the idea of generating electricity
with the wind. 1Instead, I

Wil‘ld SpGEd Tab'e - . This table glves values for
. - average wind speeds and the
East Central indiana Muncie corresponding power densi-
” - tles at 20m or 67ft. above
the ground.
Median Speed Mean Speed Power Density " Power Density- The availa
able wind power per unit
Mo. M.’S I MPH M/S ‘ MPH  |watts/Fi2 jwatts,” M2 area of wind stream.
Jan. 5.7 12.7 6.2 13.8 23.3 250.5
Feb. 4,2 9.3 8.6 10.3 10.6 113.7 ._o.-r\
Mar. 4.9 10.9 5.2 1.7 18.3 196.7 + \ ‘
= [}
Apr. 4.0 90 4.5 10.0 10.0 106.5 S0 V T
! |
May 3.3 7.3 4.6 10.3 4.9 52.6 ] / "
mo:
June| 2.5 5.6 4.5 10.0 1.7 18.6 ! \[ | ) [
Juty| 2.3 5.1 2.9 6.5 2.3 24,7 20 1 / I
01+ L '
Aug| 2. b7 2.8 6.2 2,0 21.7 L :
Sep. 2.6 5.7 3.0 6.8 3.3 35.1 20 : :
Oct. 3.9 8.8 4.4 9.8 8.9 95.6 " 41'
Nov.| 3.7 8.3 4,1 9.2 8.7 93.8 ror :
1
Dec. 4.3 9.7 4.6 10.3 11.9 122.6 ' :
Max.| 5.7 12.7 6.2 13.8 23.3 250.5 S s FMAMJIJIASOND
wg_l 3.6 | B.1 %3 l 9.6 J

conventional uses of the wind.

T




Muncie c
I

ywer Density
/F12 lwatis/ M

290.5

This table glves values for
avernge wind speeds and the
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CONCLUSIONS

In order to utilize the wind
to maximum benefit, the design of
a building must respond to local
wind patterns and characteristics.
Building form, in both plan and
section should respond to the wind
by deflecting harsh winds in the
winter, capturing the cocling
breezes in summer. By utilizing
very simple techniques, such as is
shown on the right, the wind can
be a great benefit to the
functioning of the building and
the comfort of its occupants.

The drawing above, shows a very
simple technique for ventilating a
space. On very warm, summer days,
the movement of air through a
space can increase the comfort of
its occupants.




CHAPTER THREE -/

DESIGN DEVELOPMENT




SITE DEVELOPMENT

This chapter is devoted
entirely to design development and
is divided into two phases. The
first phase being site
development. The second phase is
housing development.

In order to design a
responsive residential develop-
ment one must deal with the
overall design as several, smaller
designs with an underlying
framework that ties them all
together. :

In this thesis project design
investigation occurs at different
gcales and at different levels.
First, there is the glcbal scale
which deals with the forces of
nature acting upon the site such
as the sun and the wind.

Second, there is the site
scale that deals with the specific
microclimate effects, topography,
solls, and existing manmade
features. In my thesis I dealt
with two smaller scales as well;
the neighborhood and the home
scales. At this level the
relationships between scales
becomes very complex and
interwoven, It is my role as a
designer, to discover the
underlying pattern in order to
make sense of the overall fabric.

In the first two chapters of
this book I looked at the larger
issues such as the solar and wind
criteria and the site specific
criteria. what I have done during
design development can be directly
linked to these larger scaled
issues.

Site design progressed in
three general stages, The first
stage was primarily a response to
my desire to minimize the wvehi-
cular impact on the site. Hous-
ing clusters and cul-de-sac
schemes were employed in an effort
to achieve this end. (fig. 1)

The result, however, was a
lack of responsiveness to the
topography of the site and to the
climatic factors of the sun and
the wind.

In the second stage of design
I teook a step back and looked at
various ways to respond to the
climatic factors while still
utilizing housing clusters and
cul-de-sacs. I responded by
creating buffer zones of trees
along the west and north edges of
the site. (fig.2)

In the third and final stage
of site design, I tried to
integrate all design goals into
the site plan. Open spaces,
pedestrian pathways, buffer zones,
etc., The final result is shown in
figure 3. A larger plan can be
found on pages 58-59.




GOALS;

1.

Minimize vehicular impact on
the site, in order to create
a sense of a pedestrian
oriented neighborhood. I
believe I have achieved this
by:

creating a complete separa-
tion of pedestrian and auto-
mobile zones,

the use of cul-de-sacs to
discourage through traffic
and to privatize, to some
cegree, the drives leading
into the housing c¢lusters.
utilizing a perimeter access
rcad as the only vehicular
link from one end of the site
to the other.

Create a sense of neighbor-
hood and community by:

providing public grounds
accessible from all homes by
pedestrian pathways. These
grounds include a community
center, outdoor space such

as a recreational lake and a
playground.

clustering housing units to
provide individual homeowners
with a smaller social group
to which they may relate more
easily.

iTwTeT

il




HOUSING CLUSTERS

Moving from the site scale
down to the scale of the housing,
many more factors come into play.
For instance, individual homes
begin to take shape. Their
spacing, orientation and form
become critical factors in the
utilization of the sun and the
wind. Other criteria for dealing
with privacy, access, parking and
social interaction must also be
met.

In my initial investigations,
I looked at various housing types
including semi-detached homes,
rowhouses, and condominiums. In
all three, I looked for efficiency
both spatially and from an energy
standpoint. 1In general, they all
shared common walls, either struc-
turally or functicnally, and they
could be clustered to minimize
impact on the site and maximize
energy conservation by reducing
the number of exterior surfaces
exposed to the heat and cold.

The illustrations on these
two pages correspond to the site
planning concept at the top of
page 39. This scheme utilizes an
auto court and begins to deal
somewhat with the creation of
transition zones between the
private living spaces and the
public auto court.
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CONDOMINIUM CLUSTERS

1 began development of the
condominium clusters by looking at
various other related types of
housing. Some of the design
features of the semi-detached
house, the rowhouse and the
typical condominium unit can be
found in the cluster arrangements.
The intention was to create a
cluster of housing types that
would be responsive to sclar and
wind criteria individually as well
as in a group. Also, the higher
density of these units, as
compared to the single family
home, allows me to explore their
potential within the context of
the suburban neighborhood.

The basic organizing concepts
consisted of a thirty degree west
of south orientation for optimum
heat storage performance, a
response to seasonal wind patterns
for ventilation in the summer and
deflection of harsh winter winds.

In addition to these
organizing concepts, I wished to
create separate auto and
pedestrian zones to correspond
with the overall site planning
concepts.

These drawings show two
possible arrangements for the
housing ciusters. The basis for
comparison is a one acre section
of land. Each of the units
represents 1200 square feet of
floor area.

The top -drawing shows a six
unit arrangement, individualized
parking, and access con the south
side.

The bottom drawing shows an
eight unit arrangement with
clustered parking areas and access
on the north side.




WINTER- WINDS- - oo

CONCEPT

Diagram one, illustrates the
concept of streamlining the
cluster into an aerodynamic shape.
This concept came about after the
research into wind energy systems.
The shape seemed to be an
appropriate response to the wind
and to the character of the
sloping site.

Diagram two shows how the
clusters might be arranged and how
the access road and cul-de-sac
might be incorporated into the
scheme,

Diagram three shows garages,
parking areas and the introduction
of north entry units into the
scheme., This general arrangement
offers greater diversity and
choice for the potential owner.

41
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The drawing on the left shows
the general arrangement of the
housing clusters on the site, The
collector road runs parallel to
the contours of the hill, while
the individual cul-de-sacs run
perpendicular. The curve of the
road allows for variation in
housing unit setbacks and is
generally more appealing, visually
than a straight road.

The drawing on the right
shows a further development of the
clustering scheme. The intro-
duction of buffer zones of.tyees
and the north entry condominium
units.




The final layout of the
condominium clusters from an
energy standpoint seems to respond
well to the solar and wind
criteria as well as the sloping
site. This arrangement also
continues the notion of wvehicular
and pedestrian separation
established in the site planning.

In general, the clustering
concept 1s successful, meeting all
of the requirements set forth.

The final design, shown on page
43, shows some of the features and
relationships of the condominiums
to the pedestrian pathway.




HOME LOTS | f

I approached the design of
the single family home lots with
the goal of addressing those
problems I found in the typical
suburban neighborhood. I did this
in two ways. First I addressed
the issue of the automobile by
creating a very well defined auto
zone. All service functions and
parking would occur within this
zone.

Secondly, 1 addressed the
issues of energy by creating an
underlying framework of
orientation, setbacks, and buffer
zones.

GG\G\QQG\G‘&QO

The placement of these lots [
on the site was an attempt to —
relate them to the existing
housing in Woodland Park.
2 N v 3
I ' - — g
/ - // 7 /‘// e P :// ///'_/'

\al e

The drawing above shows the
basic relationship of house to the
auto zone. The transitional zones
include such things as garages and
outdoor spaces, The sketch below
illustrates the early notions of ‘\{
these relationships.




The general layout of the
lots corresponds t© the solar and
wind criteria established earlier.

In the development of these
lots, the issues of privacy, and
ownership were primary concerns.

T dealt with the issue of
privacy by incorporating into the
layout, well defined property
boundaries, wWalls, vegetation and
the homes themselves helped to
define these boundaries. I
utilized a zero lot line planning
scheme which creates tighter, more
well defined edges than the
typical suburban planning scheme.
Open space would oCcur on the
south side of the homes in either
the north lots or the south lots.
And, again there 18 the separation
of the automobile and the
pedestrian zones by including
pedestrian paths around the
perimeter of the lot development.

In the sketch at the top of
the page the general plan
development is shown. At this

point the lots were simply
rectilinear in shape. But, as the
design progressed I began to
loosen the form of the walls in
order to create more variety in

the lot plans.
In the final design, shown

below, each lot takes on its own

character. The homes can also
begin to vary in orientation from

south to the prime orientation of
30 degrees west.



The diagram at the right
shows the underlying planning
scheme of the final design. The
shaded areas represent the zones
devoted to garages, service
activities and transitional spaces
which might be anything from grass
to parking, or even garden space.
The purpose of this space is to
create a separation of the auto
zone from the home. Since these
leots will be owned by individuals
the final use of this space cannot
be determined.
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The diagrams above help
plain the layering of zones,
operty boundaries, and planning
hemes.

The first diagram is a
mplified version of the site
an itself. The footprints of
e homes are shown as well as the
otprints of the garages.

In the second diagram the
sic zones boundaries are

In the third diagram the out
lines of the property lines are
shown. These property lines could
be walls, vegetation etc.. Here
one can begin to see the relation-
ship between the original concepts
and the final designs.

In the diagrams below, the
sclar and wind criteria are shown
for the winter condition, the
summer condition and the fall,
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CONDOMINIUMS

The design development of the
condominium units began with the
general notions of appropriate
building form derived from
established energy criteria. From
this raw form I began to look at
the relationships between interior
and exterior, public and private.
I wanted to create spaces that
would respond to those
relationships and create
transition zones between them.

The greenhouse spaces,
forinstance, serve as transitional
spaces. The greenhouse has a dual
purpose as both a scolar collector
and as an extention of the living
space, It also acts as a screen
between the public domain and the
private, interior spaces. 1
carried this concept of multiple
functions one step further by
allowing the entire solar chimney
to become an expression of the
individual owners taste and
desires. All of this occurs
within certain limits so as not to
hinder the performance of the
solar chimney,

The concept was to establish
a framework based on the energy
function of the building, and to
allow flexibility within that
system, This allows for personal-
ization of spaces and facades
without hindering the functioning
of the building.

I achieved this by
establishing a basic form for the
building and provided a structural
system that would allow maximum
flexibility.




The drawing c¢n the left shows
the concept of extending the
living space to the exterior
through the use of a transitional
space to interface interior and
exterior.

Vertical as well as
horizontal separation of the auto
and pedestrian zones can help to
define one from the other.

49

This early development sketch
for the north entry units shows
the transition from the north,
entry side of the home to the
south, greenhouse side.
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Within the limits of the
energy criteria and the structural
system, the manipulation of the
interior spaces and exterior skin
can c¢reate a variety of
expressions, (as shown below) or
become a little more subdued, (as
in the north entry unit above.)
In either case the need for
personal expression of the
individual home is an important
factor to consider. In the south

entry units, shown on page 51,

soms possible ways to manipulate
the facade ars shown.
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The floor plans of the units
can be manipulated in a similar
fashion. The structural system
consists of masonry bearing walls
between units, wood beams that
span the 25 foot distance between
walls, and standard floor joists
that rest on top of the beams.
With this system, a variety of
arrangements are possible. And,
the integration of HVAC equipment
and ducting is easily done within
the one to two foot floor depth.

The condominium unit is
divided into twe zones, a living
zone and a utility zone. Within
these zones I established a
hierarchy of spaces ranging from
the most public, on the south, to _
the most private, on the north
side of the unit. The living
zone includes the greenhouse s
space, great room and entry. The
utllity zene includes the kitchen,
storage areas and bathrooms.
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These diagrams show, schema-
tically, the planning notions of
the condominium units. The
elements shown are the basic
footprint of the units, a buffer
zone of trees on the north and
west sides, pedestrian paths and
roadway, and the overlay of solar
and wind elements.

The first diagram shows the
winter condition. The sunrise and
sunset angles are shown as well as
the winter storm winds. The trees
on the north and west help to
deflect much of the winds. The
building cluster minimizes the
number of exposed faces.

The spring and fall condi-
tions are shown in the second
diagram. 1In this condition, the
north face of the units receive
direct sun early in the morning.
The prevailing wind from the west
helps to ventilate the units in
early fall and late spring.

In the third diagram, the
units can open up to allow for
natural ventilation of the spaces.
The 30 degree orientation of the
units captures the south western
breezes,



In the diagram on the left,
the winter condition is shown.
The low winter sun is captured by
the solar chimney and green house.
Some of the heat captured is
stored in the thermal walls and
floor, while the rest of the
heated air is collected at the top
of the chimney to be used in space
heating directly or as a preheat
for the return air.

These two diagrams illustrate
thg functioning of the solar
chimney in both the winter and the
summer.,

In the diagram on the right,
the summer condition is shown.
The heat that is built up in the
chimney in the summer months aids
in the ventilation of the
building. As the air is heated
and rises, a vacuum is created at
the bottom which draws outdocor
air in to the rooms and exhausts
room air out the top of the
chimney. This action is aided by
the prevailing breezes as shown.
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CONCLUSIONS

The final design of the
condominium units seem to satisfy
the goals of adaptability and
flexibility and the energy
criteria of the utilization of the

. sun and the wind.

What I am the most satisfied
about is the development of these
units based on solar and wind
criteria and the the overlay of
aesthetics and image. In both
plan and section the form of the
units respond to these criteria.

What I feel was the major -
flaw in the design development was
the lack of design investigation
on the interior of the units.
Perhaps if this had been addressed
from the beginning of the design
development with interior
perspectives, models etc., the
final design investigation would
have seemed more complete.



CHAPTER FOUR
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FINAL DESIGNS
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SITE PLAN
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Qutdoor Area
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CONCLUSIONS

This thesis project dealt
with some of the most complex
issues that an architect could
ever deal with, Very seldom
deoes one find, in the practicing
profession, the time or the money
to dealve into the varied and com-
plex issues I have dealt with in
this thesis. I have attempted to
bring tegether a broad range of
issues in order to create a more
balanced design. I am satisfied
with the outcome of this design
investigatiocn and the knowledge
gained during the process.

The most important outcome of
this thesis project has been the
establishment of a process through
which energy, sccial and environ-
mental issues can be brought
together, and utilized to create a
more responsive environment.



NOTES .

Riverside, Illinois:
1. Clarence S. Stein, Toward New Towns For America
{(Cambridge, Mass. M.1.T. Press, 1867), pp. 37-74.

Radburn, New Jersey:
2. n"The Suburban Frontier”, Contemporary Metropolitan

america ed. John §. Adams {(Cambridge, Mass.: Ballinger
Publishing Co., 1976), ppP. 197-230.

Baby Boomers:
Arlene and Jerome Skolnick, Family in Transition
(Ron Newccmer and Associates, 1983), pp. 197-203.

Geroge Sternleib, Demographic Trends and Economic
Reality (Center For Urban Policy Research, 1982)

Wind Energy:
Toru QOtowa, David A.Schoen, Stephen A.Justham,
Indiana Wind Energy (Ball State University, 1982)

Sclar Energy:
Edward Mazria, The Passive Solar Energy Handbook,
(Redale Press, c.1979): - -
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