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THESIS STATEMENT 
Today we hear the terms environmentally friendly, sustainable architecture, green architecture, and 

greenhouse effect. These terms express a cultural shift away from the modem reliance of fossil ftiels for 
energy to heat and cool our homes and commercial buildings, towards an architecture that relies less on oil, 
gas, and electricity. Therefore, buildings should be more climate responsive and nature oriented to allow 
people and nature to interact through the use of passive-solar systems, active-solar systems, natural 
ventilation, and wind power. 

CONTEXT STATEMENT 
The site, the northern area of Medina Lake, is located 30 to 35 minutes west-north-west of downtown 

San Antonio, Texas. A suburban area scarcely populated with family dwellings, the lake serves as tiie 
backdrop for family outings and recreation. Lush vegetation and scenic views provide ample opportunity for 
the exploration and education in a natural setting that the facility will focus on. The built context is comprised 
of dispersed family houses and a few small businesses around the lake. 

FACILITY STATEMENT 
The facility, a Nature Retreat for school children grades third through twelve, will serve as the platform 

from which cliildren learn about the potential of energy conservation, and interact with nature getting first 
hand knowledge of the sensitivity of our environment. The facility, run by Texas Parks and Recreation in 
conjunction with the San Antonio School District, will be open each week Wednesday through Sunday, 
fifty-two weeks a year. Each Wednesday and Thursday the facility will be open during the hours of 8a.m. to 
5p.m. for the 26 employees to organize the lessons and hands on experiments in preparation of the coming 
weekend. Every Friday at 1p.m. 40 students will be welcomed and informed as to the mission of the facility. 
After arriving, the facility will serve as their home until 6p.m. Sunday evening. The approximately 10,000 
square feet facility will support 66 to 70 people, which includes staff and visitors, each weekend. 
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ARCHITECTURAL THEQRY ISSUE 

This program shows the importance of using architecture as a platform to create a closer link between 
people and nature. To do this architecture should educate people to the importance of relying less on fossil 
fuels for heating and cooling and more on a natural means of achieving this goal. In a world of diminishing 
natural resources and increasing needs due to population growth, architects and designers should use 
alternative sources of energy to heat and cool our buildings. Architects over the last century have created 
environments where the inside temperature is kept constant regardless of the temperature outside.̂  Buildings 
today are sealed from the outside environment thus creating distance between nature and people. In the past 
windows served as the principle source of ventilation and light.̂  

Today windows are relegated to an afterthought; an unimportant concern with the advent of climate 
controlled air-conditioning. Too many architects have given responsibility for the design of a buildings 
ijiterior environment to engineers in exchange for the freedom of designing any glass box that met their fancy, 
regardless of its fimctional implications.̂  Praising the exterior forms of Mies-like curtain-wall buildings, 
without reference to their well-known environmental discomforts (glare, overheating on the sunny side, 
underheating on the shady side), encouraged more and more of these types of buildings to be built. Many 
architects have enjoyed designing such curtain-wall office buildings because the process was easy and 
profitable.'* Little more was required than deciding on a building shape and selecting materials, a curtain-wall 
system and color, an acoustic ceiling system, and a recessed light fixture. Beyond that, the only design effort 
expanded often appeared to be in the main lobby. Theoretically, the riches of advancing technology should 

^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 

^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 
^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 
'̂ William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 



have provided unlimited opportunities for the optimization of design solutions using the sun to create 
comfortable, visual, and thermal environments with minimal use of other energy sources. With modem 
techniques such as skeletal structures, majestic expansions of glass, high performance glazing, precast 
concrete, complex poured-in-place concrete forms, and other advanced construction materials and processes, 
along with revolutionary analytical tools such as computer calculations, simulation, and graphics readily 
available, these have perhaps become problems in themselves because tliey create virtually unlimited choices 
in design. According to William Lam: 

Unlimited choices require carefiil judgment in selecting the appropriate response to objectives; 
problems must first be correctly defined- a process that has been largely misguided. In response 
to the number of choices, the era of the all-knowing master builder has been superseded by imput 
from a range of specialists. The matrix of responses to different yet intenelated design issues 
must be coordinated to produce an integrated instead of layered result. In addition, problems 
cannot be resolved without accurate assessments of past solutions. What were the difficult 
circumstances and incorrect assumptions? Why were they made and what were there 
consequences?^ 

Poor utilization of sunlight in North American buildings since the 1950's is the result of many factors. 
These windowless, or effectively windowless buildings, shut out the sunlight instead of interacting with the 
environment. Buildings that are poor providers of good luminance and thermal environments for people, as 
well as being cost ineffective in the use of energy is the product of unwise strategies using technological 
advances in building. This shift away from natural lighting principles over the last fifty years has changed the 
relationship between man and nature. However, according to William Lam: 

^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 



What is unchanged is that people have always enjoyed seeing sunlight and always will, as long as 
they are thermally comfortable. In the past, the small scale of buildings ensured that the 
occupants were always oriented to the outdoor scene, to the time and weather. In today's scale 
of building, where occupants may be distant from the exterior wall, or at the bottom of a fifty 
story atrium throughout there working days, the biological needs for orientation must be 
consciously provided for.̂  

The challenge and promise of sunlighting today is to use the sun as it was used in the past: to provide 
economical illumination, comfort, and delight. This must be done in the context of rigid expectations of visual 
and thermal comfort, large buildings, complex programs, and increasingly expensive energy. Sunlighting 
offers the dual potential of buildings that are economical to operate and bring man and nature closer together. 

We cannot wait for a necessity to be the mother of invention, by that time it would be too late. 
Secretary of Energy, James Schlesinger, agreeingly wrote: 

No longer can we afford the luxury of designing and building our homes, our offices, and our 
factories without fiilly considering the amount and type of energy they will consume. No longer 
can we afford not to factor in energy efficiency and conservation into our planning."̂  

The sun has always been worshipped by mankind. In the past the dependability of the sun served as the 
basis for seasonal and daily work, play, and rest in addition to dictating the materials of clothing, portable 
shelter, and buildings.̂  Our rehance on oil and gas for heating, cooling, and lighting our buildings is 

^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 
"^Seymour Jarmul, The Architect's Guide to Energy Conservation, (New York: McGraw-Hill Book Company, 1980). 
^William M. C. Lam, Sunlighting as Formgiver for Architecture. (New York: Van Nostrand Reinhold Company, 1986). 



unnecessary. Nationwide the systems which consume the most energy in order of quantity consumed are 
heating and ventilating, lighting, air-conditioning (cooling) and ventilating, equipment and process, and 
domestic hot water. ̂  However this arrangement based on the magnitude of consumption varies depending on 
the climate, the building type, control, and efficiency of the mechanical and electrical equipment. ̂ ^ Now is 
the time; technology allows us the opportunity to design the built environment using principles of natural 
sunlighting, heating, and cooling that have been around for centuries, but seem to have been lost. 

^Dean Hawkes, and Janet Owers eds.. The Architecture of Energy. (New York: Construction Press, 1981). 
^^Dean Hawkes, and Janet Owers eds., The Architecture of Energy. (New York: Construction Press, 1981). 



POTENTIAL DESIGN RESPONSES 

The first potential design response to using 
natural sunlight to illuminate a space is: 
• Ground surfaces and their articulation to 
maximize solar reflectance. This option involves 
the use of hght-colored ground surfaces to reflect 
sunlight onto a building, dark-colored surfaces to 
absorb sunlight and raise outside temperatures, 
and planted surfaces to both absorb sunlight and 
lower outside temperatures (Fig. l-l).i^ In this 
table the percentage of reflected light off certain 
colored surfaces is given. White paint having the 
highest value of light reflectance should be used 
for paving surfaces adjacent to windows to allow 
sun-light to penetrate into the building. 
• Deciduous tress can serve as a design 
response. The placement of deciduous trees can 
improve shading from the hot summer sun while 
at the same time allowing sunlight to penetrate in 
the winter (Fig. \-2).^^ 
• Thermal Massing can be utilized as another 
alternative to fossil fiiels for heating buildings. 

Material 

White point: new 
old 

Snow: new 
old 

Concrete 
Marble (white) 
Granite 
Brick: buff 

dark glazed 
Vegetation (average) 
Macadam 

Percentage 
Reflected 

75 
55 
74 
64 
55 
45 
40 
48 
30 
25 
18 

Fig. 1-1 

Fig. 1-2 

^ ^Seymour Jarmul, The Architect's Guide to Energy Conservation, (New York: McGraw-Hill 1980). 
'^Seymour Jarmul, The Architect's Guide to Energy Conservation. (New York: McGraw-Hill 1980). 



In this example a trombe wall serves as a low 
tech solar collector. The solar south wall has a 
curtain of glass to trap heat absorbed by the 
concrete frombe wall. The plan shows how win
dows are set into this wall to bring in natural 
light. A standard green house leans against and 
works sympathetically with the trombe wall. 
The building section shows how the winter sun 
(1) penefrates the glass at nearly a perpendicular 
angle, and is trapped and heats the wall. The 
chimney effect pulls cool air into the walls open 
core at the bottom and pours warm air out into 
the rooms. In the summer (2) rays liit the wall at 
obhque angles and are reflected (Fig. 1-3). ̂ ^ 
• Conservatories should be used as yet another 
design response to the utilization of sunlight for 
heating (Fig 1-4).̂ '* Conservatories fimction in 
four ways: 
• The Buffer Effect (a). Temperatures in the 
conservatory will be higher than outside. This 
will reduce heat losses from the wall covered by 

FIRST FLOOR 
Fig. 1-3 

l^Louis Gropp, Solar Houses: 48 Energy-Saving Designs. (New York: Pantheon Books, 1978). 
I'̂ Susan Roaf, and Mary Hancock eds.. Energy EflRcient Building: A Design Guide. (New York: John Wiley & Sons, Inc., 
1992). 



the conservatory. In addition air leakage from 
the house will be reduced by the conservatory.'̂  
• Heat Gains (b). During sunny weather the 
temperature in the conservatory will rise above 
the house temperature with the potential with 
heat gains for the house. ̂ ^ 
• Ventilation Preheat (c). If the ventilation air 
for the house is infroduced through the conserva
tory it will be preheated thereby reducing the 
need to heat ventilation air for the house. ̂ ^ 

• Summer Cooling (d). Shading the 
conservatory is important to reduce heat gains 
in summer. Venting the hot air from the top of 
the conservatory can be used to assist house 
ventilation.*^ 

Sunshine in the United States is abundant. 
Most areas receive over fifty percent of the possible 

I' <^l<^ t I 
Heat gains 

^ - § 5 S ^ > m I * 
5-c i icrc . 

t 1 
Cooling 

Fig. 1-4 

^^Susan Roaf, and Mark Hancock eds.. Energy Efficient Building: A Design Guide, (New York: John Wiley & Sons, Inc., 
1992). 
^^Susan Roaf, and Mary Hancock eds.. Energy Efficient Building: A Design Guide, (New York: John Wiley & Sons, Inc., 
1992). 
^^Susan Roaf, and Mary Hancock eds., Energy Efficient Building: A Design Guide, (New York: John Wiley & Sons, Inc., 
1992). 
^^Susan Roaf, and Mary Hancock eds.. Energy Efficient Building: A Design Guide, (New York: John Wiley & Sons, Inc., 
1992). 



available sunshine on an annual basis (Fig 1-5).*̂  
This information affords the proposed facility sixty 
to seventy percent of the possible sunshine avail
able annually. 

• Ceiling Shapes. With the information of 
annual possible sunshine the ceiling's shape 
begins to take on a more important role in the 
distribution of natural Ught. For light reflected 
from an outside groimd surface curved ceilings 
serve as the best design response for natural light 
distribution (Fig. I-6).20 This design response 
however is limited to the reflectancy of the 
material (Fig l-7).2i 
• Reflective Surfaces. Possibilities for bringing 
light into a building are infinite. A potential 
design response to bringing sunlight into a space 
is the use of mirrors (Fig l-8).22 Such is the case 
in the Central United Methodist Church in 
Milwaukee, Wisconsin. Here sunlight is used to 
heat a dark-colored wall in the tower, except 
when the shutter is redirected down into the 

• OVER 70% 

60% - 70% 

m 50% - 60% 

UNDER 50% 

ANNUAL % POSSIBLE SUNSHINE 

• 0 - 4000 

4000 - 6000 

6000 - 8000 

OVER 8000 

ANNUAL HEATING DEGREE DAYS 

Fig. 1-5 

^^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 
^^William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 
21 William M. C. Lam, Sunlighting as Formgiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 
^^William M. C. Lam, Sunlighting as Fonngiver for Architecture, (New York: Van Nostrand Reinhold Company, 1986). 



nave. In the winter, large amounts of solar 
radiation are admitted and a portion is redirected 
to the ceiling of the church. In the summer, most 
of the light and heat are rejected, except during 
services. 
• Building Geometry. The geometry of a 
building is of vital importance, depending on the 
building's shape the passive-solar gain can either 
be exploited or ignored. Three differently 
shaped plans show the respective amounts of 
heat loss using the heat loss coefficient of watts 
per degree Celsius per meter squared (Fig 1-9).̂ ^ 
In tlie square plan which is typically highly 
insulated, with a minimally glazed envelope. 
This plan is dependent upon permanent artificial 
lighting and mechanical ventilation. In the 
extended rectangular plan, which is southerly 
oriented, the facade is highly glazed to exploit 
solar passive gain. The triangular plan utilizes 
principles similar to the extended rectangular 

. plan. 
• From theses examples it becomes quite 

evident that the building's orientation plays a key 

i m m i IF II 
Poor Good 

Material 

Bluestone, sandstone 
Brick 

ligM tK/fF 
dark buff 
dark red glazed 

Cement 
Concrete 
Marble (white) 
Paint (white) 

new 
old 

Glass 
clear 
reflective 
tinted 

Reflec
tance 
(per 
cent) 

18 

48 
40 
30 
27 
40 
45 

75 
55 

7 
2 0 - 3 0 

7 

Material 

Asphalt (free from 
dirt) 

Earth (moist culti
vated) 

Granollte pavement 
Grass (dark green) 
Gravel 
Macadam 
Slate (dark clay) 
Snow 

new 
old 

Vegetation (mean) 

Reflec
tance 
(per 
cent) 

7 

7 

17 
6 

13 
18 

8 

74 
64 
25 

Fig. 1-7 

Best 

Fig. 1-6 

23Dean Hawkes, and Janet Owers eds.. The Architecture of Energy. (New York: Construction Press, 1981). 
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role in the area heat gain and sunlighting. 
Implementing this into the built context, the Marten 
Center designed a facility with natural lighting and 
the capitalization of passive-solar gain, in addition to 
the possibility of using natural ventilation when the 
building is fi-ee-running as the primary requirements 
for the design (Fig 1-10).24 The result is a design 
that, even with the increase in exterior surface area, 
offers comparable performance and contends with 
the performance offered by "exclusive designs."^^ 

32-85 m 65,7 ^ 

0 
i n 
00 

• CM 

B 
<t 

VO 

"" 

Heat loss coefficient CW Cjm ) 

1) Square plan 

2) Rectangle -4:1 

3) Triangle 

0.81 

0,64 

0.63 

'̂̂ Dean Hawkes, and Janet Owers eds.. The Architecture of Energy, (New York: Construction Press, 1981). 
^^Dean Hawkes, and Janet Owers eds.. The Architecture of Energy, (New York: Construction Press, 1981). 
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Built Context 

The built context of Medina Lake in San Antonio, Texas, is ahnost nonexistent for the exception of 
some scattered houses and businesses. Most of these structures go unnoticed unless driven by in a vehicle. 
There are no dominant structures that would dictate a design response from the facility. 
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Natural Context 

The natural context of the facility is comprised of an abundance of deciduous and evergreen trees in 
addition to Medina Lake itself. Care should be taken in the layout of the facility so as not to require major 
excavation which would be damaging to the environment of the lake as well as contradict the piupose of the 
facility. Paved and dirt roads make up the circulation paths for the area. 

• Wind Ventilation. A potential design 
response to using natural winds for ventilation is 
the incorporation of a thermo-cyphining system 
and an earth cooling tube (Fig 2-\)?^ As 
exemplified in the Spring Lake Park, the building 
sits harmoniously with it's environment. Slope 
glazing retains the translucency of the woodland 
while still allowing views of the surroundings 
from inside the facility. The thermo-syphoning 
system and earth cooling tube provide cooling 
and ventilation, while shaded glazing almost one 
hundred percent natural daylight. 
• Earth Burming. Earth burming should be used 
as a potential design response to prevent 
unnecessary heat loss. An example of this is the 
Aillwee Cave Visitor's Center (Fig 2-2).2'7 The 

cooling section 

b OUUig Fan dbctuntt* H M 
Air Ihrough E«re VrnO 

Fig. 2-1 

• : WaoAarMiv S«»*« •rtth 
CwtyMe CnmtuwWr 

b: SoUr Ak HnHi« CatkcVr 

heating section 

^^Michael J. Crosbie, Green Architecture: A Guide to Sustainable Design, (Washington D. C: The AIA Press, 1994). 
^'^Margaret Cottom-Winslow, Environmental Design: Architecture and Technology. (New York: Rizzoli International 
Publications Inc., 1995). 
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center which uses natural stone cladding is 
nestled into the hillside serving as a transitional 
space for visitors touring the cave. The use of 
indigenous natural limestone in the Aillwee Cave 
Visitor's Center should be noted for its thennal 
properties and therefore utilized in the Nature 
Retreat Facility to absorb the heat during the 
day and '•'̂ î ace it durinti the evening. Fig. 2 ?-? 
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An integral relationship between man and 
nature should be exemplified in the design. Allowing 
for views to nature from the facility as well as incorp
orating nature into the design is important to achieving 
this relationship. 

• Nature Incorporated into the Design. A 
pleasing fit between man and nature can create 
harmony, wholeness, and happiness; while a 
disjunct fit can create uneasiness and depression. 
Large openings allowing for scenic views from 
inside the facility and using natural elements 
such as rock, tress, and shrubbery can add 
immensely to bring the natural exterior context 
within the facihty enclosure. An example of this 
design response is evident in the bathroom 
remodeling (Fig 2-3).28 In this example the 
intent was to celebrate nature by enliancing the 
exchange witli the surroundings and maximizing 
the enjoyment of the daily bathing and bedding 
ritual. The shower celebrates the four 
Aristotelian elements- fire, air, earth, and water. 
The view from the bedroom continues through 

^^Michael J. Crosbie, Green Architertnre- A Guid^ to Sustainable Design. (Washington D. C: The AIAS Press, 1994). 
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the fireplace and shower and to the garden 
beyond. 
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Psychological Context 

Psychological is defined as "...of or pertaining 
to, dealing with, or affecting the mind, especially 
as a function of awareness, feeling as 
motivation."29 Therefore we should design this 
facility in such a way that in the mind of the 
users there is little difference between this 
facility and nature. This facility should make a 
psychological connection in the mind of the user 
between man and nature in man's role in 
maintaining nature. 

Psychological design responses for the 
proposed Nature Retreat should adhere to 
several basic criteria: 

1. Addressing the issue of natural 
materials for building (a vocabulary 
with nature). 
2. Affording views to and from the 
natural environment. 
3. Fit wholly and harmoniously with its 
surroundings. 

^^Webster's Encyclopedia Unabridged Dictionary nf the English Language, (New York: Gramercy Books, 1996). 
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These criteria will set the tone of the 
experience between and nature giving the visitor 
a greater appreciation for nature and how it can 
be used to help man without relying on our 
natural resources to heat and cool our buildings. 
• Natural Material for Building. Natural 
materials should be used whenever possible to 
give a psychological connection between the 
built environment and natural environment. An 
example of this Hill House (Fig 2-4)}^ The 
house follows the contours of the ridge, using an 
earthburm as well as stone from the site, and a 
sod roof helping it to blend into the natural 
terrain. If used in the Nature Retreat the 
indigenous materials can give the psychological 
effect of the building growing from the site. 
• Fit Between Nature and Building. The Nature 
Refreat Facility and nature should be interwoven. 
Strategies for doing this vary. One potential 
design response is using nature as a connection 
to the building's structure (Fig 2-5).3i In this 
example the metal ties holding tension cables 
provide a gentle visual transition from the rock 

Fig. 2-4 

^^Michael J. Crosbie, Green Architecture- A GuiH^ to Sustainable Design. (Washington D. C: The AIA Press, 1994). 
^^Michael J. Crosbie, Green ArchiteptnrR- A Guidf n̂ Sustainable Design. (Washington D. C: The AIA Press, 1994). 



terrace to the structure; using nature as a part of 
the building. 

20 

Fig. 2-5 
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Culture is defined as, "The quality in a person 
or society that arises from a concern for what is 
regarded as excellent in arts, letters, manners, 
scholarly pursuits..."^^ Therefore the culture for 
the Nature Retreat Center would be man's 
appreciation for the excellence of using natural 
means for the heating and cooling of our 
buildings. 

The Nature Retreat Center should bring to 
mind the image of the place in which it resides. 
An example of using imagery to define a place is 
given in the story of a girl in Corinth who, old 
enough to be married, died of disease. After her 
funeral the goblets, which she cherished, were 
put in a basket and carried to the fiineral site and 
placed there with a tile on top of the basket, in 
order to protect the contents. The basket was 
placed on an Acanthus root unknowingly, thus 
giving us the story behind the Corinthian 
capital." (Fig 2-6)34 

Fig. 2-6 

32Webster's Encyclopedia T JnabriHgP.H Dictionary f̂ f th*- P"fT"«h Language. (New York: Gramercy Books, 1996). 

^^Marcus "Vitruvius" Pollio, De Architectura. (Cambridge: Harvard University Press, 1985). 
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For the facility to be a pait of the culture, like the 
Corinthian capital, it must be of the site. 
• Image. San Antonio is known for many 
things, from the Alamo to the Alamo Dome. A 
potential design response should be making the 
Nature Retreat Center an icon of San Antonio 
by using familiar forms or ideas indigenous to the 
San Antonio area. 

An example of this is the tensile structure in 
the African Pavihon in Asheboro, North CaroUna 
(Fig 2-7).̂ ^ The structural system of these 
tension supported, teflon-coated fiberglass tents 
used for the roof structure are reminiscent of 
circus tents and safaris. The allusion to African 
wildlife creates a cultural connection between the 
pavilion and the African continent; as the Nature 
Retreat Center should create a cultural 
connection between itself and the city of San 
Antonio. 

Fig. 2-7 

'̂•Marvin Trachtenberg, and Isabelle Hyman, Architecture: From Prehistorv to Postmodern. (New Jersey: Prentice Hall Inc., 
1986). 
^^Margaret Cottom-Winslow, F.nvironmental Design: Architecture and Technoloev. (New York: Rizzoli International 
Publications Inc., 1995). 
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• Light as a Cultural Connection Since San 
Antonio is known for its warm climate and sunny 
days this could serve as a potential design 
response linking the Nature Retreat Center to the 
city of San Antonio. 

This is exemplified in the Hoagie House (Fig. 
2-S)?^ The organizing element in this design is 
the Roto-hd, a computer-operated shading 
skylight that moves automatically with the time 
of day and the seasons. This gives the house a 
cultural context that spans beyond its area to a 
culture of ecological substance. 
Materials as a Cultural Link The Nature Retreat 
Center should incorporate materials indigenous 
to the San Antonio area into the design. This 
would create a visual connection between the 
center and the city. An example of tliis is the 
Camino Con Corazon (Fig. 2-9).̂ '̂  In this design 
located on the Pacific coast of Mexico great care 
was taken in choosing the materials for the 
building. The use of stucco-like concrete and the 

Fig. 2-8 

^^Michael J. Crosbie, Green Architecture: A Guide to Sustainable Design, (Washington D. C : The AIA Press, 1994). 

^^Michael J. Crosbie, Green Architecture: A Guide to Sustainable Design, (Washington D. C: The AIA Press, 1994). 
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red roof tile reminiscent of Spanish tile gives the 
image of traditional of Spanish style 
Arcliitecture. At the same time the wing like 
roof sets up a dialog between land and sea 
alluding to seabirds soaring above the water. 

Fig. 2-9 
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Facility Issues 

The facility, a Nature Retreat Center, will be used to educate school children from third through twelfth 
grade on ways of using nature rather than fossil fuels to conserve energy. Each Wednesday and Thursday, 
before the students arrive, the employees of the Nature Refreat Center will organize the lessons for the coming 
weekend for the specific grade level which will be visiting. The students will interact witli nature through 
tours, hikes, and experiments, which will all be led by staff members. The tours start soon after the forty 
student's arrive in the Nature Refreat Center. Before the tour of the site begins however, the instructors 
explain to the students how the 10,000 square foot center revolves around nature using various methods of 
passive-solar systems and natural ventilation, as alternatives to relying on fossil fuels for energy. The 
instructors will continue to show the students this during the course of their stay; thus giving them an 
understanding of the effects of different types of pollution fossil fuels can create on the specimens and data 
they collect. Students are tlien taken on a tour of the site showing them the different areas they will be 
exploring over the weekend. The students will begin to earn a respect for nature, seeing first hand how 
sensitive their environment is to their presence. The tour will serve to give the students a general 
understanding of the center's purpose by informing them how to use nature for energy, while at the same time 
showing them why it is important to conserve the earth's natural resources. 

Saturday morning the students will be taken on hikes to collect specimens and data which will be used 
in the classrooms for experiments. During the hikes the instructor will encourage the students to ask questions 
regarding their siuroimdings. The instructors will point out various natural landmarks imtouched by man, and 
compare tliem to areas in which man has altered the environment without taking into account the need to 
preserve tlie local ecosystem. The data the students collect from the hikes will be vital in helping them 
imderstand the effects of pollution and other man-made poisons on the environment, using various experiments 
to accomplish this. 
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After specimens and data have been collected by students on their hike, the instructors and students 
will move into the multipurpose rooms. Within these multipurpose rooms students will gain first hand 

knowledge, througli various experiments, as to the effects of different types of pollution on the specimens and 
the data they have collected. These experiments, coupled with fihn footage and text read by the instructors, 
will serve to bring man and nature closer together by giving the students an awareness of the powers they 

wield in every day Ufe in preserving or desfroying their environment. After the students have seen the 
numerous effects of pollution on the specimens and data they have collected, they will posses a better 

understanding as to why passive-solar systems and natural ventilation are more viable alternatives to fossil 
fuels, and the pollution fossil fuels continue to produce thus desfroying our environment. 
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Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Design Response: 

Activity Characteristics and Spacial Requirements 

Adminisfrating 
Director's office 
Adminisfrative offices 
Supervisor 
This area would be for the organizing of the daily agendas necessaiy to keep the 
facility open. This includes advertising, ordering texts, films, etc. Necessary 
equipment will include a desk and chair, file cabinets, a computer, and an 
assortment of accessories required for adminisfration. 

This space will require an area of 150 square feet. The space should provide for 
views to the outside to bring in natural light preventing a gloomy atmosphere. 
The location of this space should be easily accessible to visitors and staff. The 
space should have sufficient room for expansion and storage. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Adminisfrating 
Secretary's office 
Adminisfrative offices 
Three assistant supervisors 
This space is for the organization of weekly lessons as well as assisting in managing 
the Nature Refreat Center. This is the area where most of the facility administrating 
will happen. 
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Design Response: This space should cover an area of 240 square feet. Ample storage for files and 
otlier paperwork should be provided for, whether it be in the form of file cabinets or 
computer disk storage. The space should be illuminated by natural light and provide 
ample opportunity to appreciate the natural surroundings. Three desks and chairs 
are needed for the assistant supervisors. 

Type of activity: 
Space: 
Place: 
Participant: 
Issue: 

Arriving 
Lobby 
Information desk 
One employee 
The first impression of the building and its surroundings has a great impact on the 
visitor. Visitors to the facility will be unfamiliar witli their surroundings, therefore 
the information desk will serve to help orient them and answer any questions they 
may have. 

Design Response: The lobby should have a minimum of 400 square feet of space. The information 
desk should be easily accessible upon entry into the facility. A diagram showing the 
layout of the facility should be located for easy viewing by the visitors. The space 
should be the tenninus of a sequence of events/views creating a dramatic approach 
from the drop off point in the drive/parking area. 

Type of activity: 
Space: 
Place: 

Arriving 
Waiting area 
Lobby 
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Participant: 
Issue: 

Visitors 
The waiting area will serve as a gathering space until all of the visitors have arrived. 
The waiting area needs to proved a minimum of forty seats for visitors to wait 
comfortably for the instructors, as well as a coffee table and some magazines for the 
visitors to read while waiting at various times. The waiting area will also serve as a 
space for visitors to interact and possibly get to know each other a little while 
waiting for the weekend's events to begin. 

Design Response: The square footage for the waiting area should be a minimum of 400 square feet. 
The space should be naturally lit and cenfrally located. Comfortable seating 
arrangements for forty plus visitors should be oriented to allow for interaction. 
Indigenous plant life should be incorporated so that the space serves as a fransition 
between nature and the facility. 

Type of activity: 
Space: 
Participants: 
Issue: 

Design Response: 

Assembling/Meeting 
Multi-purpose rooms (2) 
All 
The multi-purpose rooms should be located a short distance from the waiting area. 
This is where the instructors will explain the mission of the facility and the nature of 
the equipment housed here. Various activities will take place in these rooms from 
meeting and discussing issues and topics to experimenting and learning about 
nature. 

The multi-purpose rooms should be a minimum of 1,500 square feet each. They 
should be open and planned so as to allow for a variety of arrangements. The rooms 
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should be naturally lit with hard floors to absorb solar heat. Ample storage in the 
form of cabinets and closets should be provided to house the different kinds of 
equipment necessary for experimentation and learning. Furnishings should be easily 
moveable and storable. The space should provide wet areas for cleaning equipment 
and other necessities pertinent to the lessons. Viewing screens along with film 
projectors/T.V. VCR should be designed to facihtate the education of the visitors 
on the subject of nature. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Bathing/urinating 
Bathrooms (4) 
Indoors 
All 
This is where visitors and employees alike will bathe, urinate, and prepare 
themselves, be it at the beginning, during, or the end of the day. 

Design Responses: The bathrooms will consist of 144 square feet each. The bathrooms will consist of 
showers^aths, sinks, and toilets. Each bathroom will also contain all the necessary 
toiletries that are needed in a bathroom. The floor surface should be hard and 
durable for ease of maintenance and longevity. 

Type of activity: 
Space: 
Place: 
Participants: 

Cooking 
Kitchen 
Indoors 
Employees (4) 
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Issue: The cooking area will be the place for the preparation of meals for visitors and 
employees alike. The menu will consist of a few simple items using vegetables 
grown in a garden on the site. 

Design Response: The kitchen area will cover approximately 625 square feet. Freezers, refrigerators, 
stoves, sinks, and storage cabinets should be provided for in the design. The 
kitchen should have hard terra-cotta-like floors for easy cleaning and maintenance. 
Fire prevention equipment will be housed here to ensure safety to everyone staying 
at the center. The kitchen should have a simple circulation pattern for ease of 
movement within the space. Ventilation for stoves could be a possible source for 
heated air. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Design Response: 

Eating/Drinking 
Cafeteria 
Indoors/outdoors 
All 
The indoor cafeteria will be a main gathering space requirmg ample sunlight. The 
space will serve as a forum for instructors and students/visitors to interact and 
discuss various topics. Outdoor eating space will serve to bring people and nature 
closer together. 

The indoor cafeteria will require 1,000 square feet with the outdoor eating requiring 
a maximum of 500 square feet. Both cafeterias should provide comfortable seating 
for the sixty-six to seventy participants. There should be a minimum of nine tables 
inside seating eight per table. Outside, there should be at least three tables also 



32 

seating eight per table. There should be an abundance of fenesfration to allow 
sunlight in and views out in the indoor cafeteria. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Design Response: 

Discussing 
Multi-purpose rooms (2) 
Indoors 
All 
This space will be the main area for the exchange of ideas, knowledge, and 
questions. There will be lectures given as well as films and videos supporting the 
mission of the center, to use nature responsively rather than taking advantage of it. 

The multi-purpose rooms should be a minimum of 1,500 square feet each. They 
should be open and planned so as to allow for a variety of arrangements. The rooms 
should be naturally lit with hard floors to absorb solar heat. Ample storage in the 
form of cabinets and closets should be provided to house the different kinds of 
equipment necessary for experimentation and learning. Furnishings should be easily 
moveable and storable. The space should provide wet areas for cleaning equipment 
and other necessities pertinent to the lessons. Viewing screens along witli film 
projectors/T.V. VCR should be designed to facihtate the education of the visitors 
on the subject of nature. The space should be conducive to speaking and listening, 
providing ample audibility from within the multi-purpose room. 

Type of activity: 
Space: 

Experimenting 
Multi-purpose rooms 
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Place: 
Participants: 
Issue: 

Indoors 
Students/visitors 
Hands on activities used to educate the visitor will generate an appreciation for what 
has been learned at the center. 

Design Response: Expose equipment, be it percolation beds or solar panels, should be accessible for 
educating the visitors. The multi-purpose rooms should be a minimum of 1,500 
square feet each. They should be open and planned so as to allow for a variety of 
arrangements. The rooms should be naturally lit with hard floors to absorb solar 
heat. Ample storage in the form of cabinets and closets should be provided to house 
the different kinds of equipment necessary for experimentation and learning. 
Furnishings should be easily moveable and storable. The space should provide wet 
areas for cleaning equipment and other necessities pertinent to the lessons. Viewing 
screens along with film projectors/T.V. VCR should be designed to facilitate the 
education of the visitors on the subject of nature. The space should be conducive to 
speaking and listening, providing ample audibility from within the multi-purpose 
room. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Hiking 
None 
Outdoors 
All 
Hiking is a fiindamental teaching tool providing first hand experiences; this affords 
opportunities for exploration, collection of specimens data, observation, and 
interaction with nature. 
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Design Response: Trails should be accessible to all visitors, including those with disabilities. They 
should be clearly marked and provide the hiker with their location at all times. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Design Response: 

Informing 
Lobby 
Information desk 
All 
All of the information pertaining to nature and the center itself is distributed from 
here. Questions about the facihty and its environmental impact are briefly answered 
here. 
The square footage of the lobby is 400 square feet. The information booth/desk 
should be easily accessible visually and physically to all visitors. The information 
desk should be cenfrally located to easily direct visitors. Space should be provided 
for pamphlets and flyers which will be given out upon the arrival of the students. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Learning 
Multi-purpose rooms 
Indoors 
Visitors 
In order to learn visitors must be given forum in which they can ask questions, 
listen, and experiment. This is where lectures will be given and movies/videos will 
be viewed and discussed. All experiments using specimens and data collected from 
the Saturday morning hikes will be tested and observed in this space. 
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Design Response: Expose equipment, be it percolation beds or solar panels, should be accessible for 
educating the visitors. The multi-purpose rooms should be a minimmn of 1,500 
square feet each. They should be open and planned so as to allow for a variety of 
arrangements. The rooms should be naturally lit with hard floors to absorb solar 
heat. Ample storage in tiie form of cabinets and closets should be provided to house 
the different kinds of equipment necessary for experimentation and learning. 
Furnishings should be easily moveable and storable. The space should provide wet 
areas for cleaning equipment and other necessities pertinent to the lessons. Viewing 
screens along with film projectors/T.V. VCR should be designed to facilitate the 
education of the visitors on the subject of nature. The space should be conducive to 
speaking and listening, providing ample audibility from within the multi-purpose 
room. This room should have a large space within which lessons can be taught. 
Visitors will require a vast array of informational and experimental tools to facilitate 
learning, therefore storage space should be provided for an abundance of materials 
and equipment. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Maintaining 
Entire facility 
Indoors and outdoors 
All 
The maintenance of the facility will be minimal. Employees and students will take 
part in keeping the facility and site maintained. This will bring the students and 
nature closer together by giving them a respect for their environment. All cleaning 
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solutions will be biodegradable emphasizing the importance of keeping the 
environment clean. The students helping the staff to keep the site clean will enable 
the staff to spend more time on the preparation of lessons on Wednesday and 
Thursday, versus spending all of that time cleaning. 

Design Response: The maintenance equipment will be housed in the multi-purpose rooms in storage 
areas. The equipment will be accessible at all times. Maintenance equipment will 
consist of basic mops, brooms, window washers, hoses, bathroom cleaning 
accessories, etc. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Design Response: 

Parking 
None 
Outdoors 
Employees 
Visitors to the Nature Refreat Center will arrive via group fransportation. Nature 
Center staff will need parking in close proximity to the facility. 

The parking spaces should provide ample room for various types of vehicles. An 
approach affording natural and man made views is desirable. Lighting for the 
parking lot should be minimal. 

Type of activity: 
Space: 
Place: 
Participants: 

Sleeping 
Sleepmg quarters 
Indoors 
Visitors and employees 
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Issue: This space needs to be camp-like, with nature as close as possible. This is where 
students can exchange ideas and discuss lessons taught during the day before going 
to sleep. Students and employees alike will be sleeping in this place offering a 
greater opportunity to learn and teach. 

Design Response: The sleeping area will consist of 1,000 square feet, and a minimum of sixty-six 
beds. The sleeping spaces should allow natural ventilation through screened 
openings. A small changing area of one hundred square feet will be located within 
the sleeping area. Beds should be ofthe bunk bed type to save space. Small niglit-
stands located near the beds will be necessary for the students/visitors to keep 
their change of clothes and personal items. Each nightstand will have two lockable 
drawers with students and employees each receiving a key. The space should be 
naturally lit for the exception of a few hghts which will be left on during the sleeping 
hours. 

Type of activity: 
Space: 
Place: 
Participants: 
Issue: 

Teaching 
Multi-purpose rooms 
Indoors 
Employees 
Informing the visitors ofthe need for passive-solar systems and natural ventilation is 
the primary function ofthe facility. The instructors will need first hand knowledge 
of various options to using fossil fuels as well as the adverse effects on our climate 
fossil fuels has. 
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Design Response: A vast array of teaching tools should be incorporated into the design from 
computers to books. The space should be naturally ventilated and lit. Information 
in the form of text, audio, and visual should be readily available. Location of 
equipment, be it experimental or educational, should be housed in storage rooms 
within the space. 
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Primary Spaces/Activities 

Primary Spaces Activities 

Adminisfration 
Director's office 
Information desk 
Lobby 
Lounge 
Secretary's office 

Public Spaces 
Bathroom 
Cafeteria 
Lobby 
Kitchen 
MuUi-purpose rooms 
Sleeping quarters 
Waiting area 

Adminisfrating 
Assembling 
Arriving 
Bathing 
Cooking 
Eating/Drinking 
Experimenting 
Hiking 
Informing 
Learning 
Maintaing 
Parking 
Sleeping 
Teaching 
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SPACE SUMMARY 

1= 
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Space Summary 
Administrative 

Supervisor 
Assistant Supervisor 
Maintenance 
Information desk 
Total 

Public Spaces 

Bathrooms 
Cafeteria 
Kitchen 
Lobby 
Multi-purpose rooms 
Sleeping area 
Waiting area 
Total 

Employees 
I 
3 
3 
1 

8 

Emplovees 
0 
4 
6 
0 
6 
0 
0 
16 

Area (net square footage) 
150 
240 
200 
75 
665 
* 1.338 

864.5 usable square feet 
Aiea 
576 @ 144 each 
1,000 
625 
400 
3,000 @ 1,500 each 
1,000 
400 
7,001 
*1.339 

38Time-Saver Standard, (New York: McGraw-Hill, 1995). 
39Time-Saver Standard. (New York: McGraw-Hill, 1995). 

9,101.3 usable square feet 
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