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BRIAN SPITNALE

ABSTRACT
 Passive solar strategies have been present in architectural design for a long time. Basic con-
cepts such as south facing openings to capture winter sunlight had been understood since ancient 
times and came about as a necessity to heat and cool a building with modern day mechanical 
systems. Over time, architects began to recognize the importance of sunlight and fresh air as pri-
mary concerns of design. Much of this understanding began to take place through practices orig-
inally implemented as a means for aiding in human recovery from disease. Sanatoriums began to 
emerge in the early 1900’s, providing groundbreaking design strategies that incorporated natural 
sunlight and exposure to fresh air as means for recovery. At the time, these design strategies were 
not fully recognized for their ability to aid in a building’s energy usage but were primarily focused 
on human health. These early projects still functioned exceptionally well for their time and many 
still function today. Unfortunately, while these projects were starting to break ground in solar design 
practices, the invention of forced air heating and cooling was starting to work its way into buildings. 
Petrochemical heating and cooling quickly became the standard for how buildings would oper-
ate. Over time, the primary focus of design began to stray away from traditional methods of pas-
sive design in favor of the simpler implementation of mechanical HVAC systems.  
 Over the past decade, there has been a shift in architectural design with a much stronger 
focus on sustainability. As research is being done into climate change and the negative affects it 
has had on our planet, architects have come to understand how important the role of the building 
plays in the world ecosystem. Buildings account for roughly 40% of human energy consumption, 
with the major share of this energy use being focused on heating and cooling. Passive designs are 
so important because they can begin to cut into this energy usage, and in some case even re-
duce it entirely through net zero projects. The architect has near complete control over the passive 
design of a building because the passive solar strategies are inherently “built in” to the building 
through its site orientation, formal strategies, and shading. It is the responsibility of the architect to 
consider these factors.  
 It is important, however, that passive strategies do not overlook human health and produc-
tivity. Human sensitivity to thermal and lighting conditions is equally as important as the building’s 
energy performance. Humans are very sensitive to light conditions, an idea expressed early on in 
the sanatorium movement. Access to natural light aids in human health, benefiting a multitude of 
anatomical systems. It also aids in mental health, aiding in creativity, emotional well-being, and fo-
cus. The lighting conditions of a building affect our natural circadian rhythm on a daily basis. Com-
bining ideas of passive solar design in terms of energy use and human health, this thesis hopes to 
create ideal conditions for the building and its inhabitants by optimizing building and human per-
formance. 
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GENERAL AUDIENCE ABSTRACT

 Passive design strategies are those that are inherent to the design of the building. Window 
shades, building orientation, materialliity, are just some of the examples of factors that go into pas-
sive design. Passive design is where architects can have the greatest control, simply due to the fact 
the design of the building is performative in itself. These strategies use the sun to aid with natural 
heating, cooling, and lighting, which is a much more sustainable practice than traditional mechan-
ical systems. Passive design has been used dating back to ancient times. Greek towns were typi-
cally planned with large courtyards oreinted to the south to capture sunlight. Ancient adobes were 
carved into the side of south facing cliffs to capture the warmth of the sun. This thesis expands upon 
these traditional strategies with the use of modern knowledge and technologies. 
     This thesis takes concepts of passive solar design a step further by introducing concepts that can 
promote human health and productivity. Humans have evolved to live in cooperation with the sun. 
We have natural rhythms that allow our bodies and minds to be in tune with the rising and setting 
sun. In addition to natural cycles over the course of the day, we are uniquely in tune with qualities 
of light. We interpret light as intensity and temperature, both which combine to produce a “quality” 
to the light. These different qualities are better suited for different activity, whether that be relaxing, 
focused work, or gathering. With a passive design project that is focused so heavily on the sun, it 
was important to consider how this would affect the inhabitants of the building. 
     By combining sustainable passive design strategies with concepts surround human health and 
productivity, this project outlines a method for design that can inspire public works to pay attention 
to detail when planning spaces. Through careful consideration of site specific climate data and its 
connection to not only building performance but human well-being, this thesis project provides a 
new form of thinking for solar design.
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INTRODUCTION
This thesis will best be understood by explaining the background research 

that supports the ideas and designs, then explaining how these strategies can 
be utilized through the development of a full building. This project is based 
heavily on climate research as well as studies in human health and productivity. 
This research directly impacts the programmatic and formative strategies of the 
building, so it is important to clearly present and understand the concepts and 
data driving the design process. 

RESEARCH:
The background research clarifies what passive solar design is and how it 
has been utilized through history to modern day. This provides a basis for 
understanding passive design building strategies in site and building design. 
Historical examples and strategies were also used to inspire and inform portions 
of the project. Site specific climate data demonstrates how an in depth and 
unique understanding of the environment can be utilized to further improve 
upon traditional passive design strategies. The research section outlines the 
impact of natural and artificial light on human health and productivity. These 
factors can best be understood by presenting concepts from the WELL Building 
Institute, a leader in demonstrating how buildings can better accommodate 
human physical health, mental health, and productivity. There are three main 
categories that directly relate to passive design; properties of air, properties 
of light, and properties of thermal comfort. These concepts are integral to the 
project development. 

DESIGN:
The design of the building was generated from the studies of passive design in 
coordination with concepts of human health and productivity. The goal was for 
the building to serve as a “case study” for how passive solar design strategies, 
through their inherent properties of light and temperature, could be combined 
with strategies to promote exceptional human experiences. 
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“BUILDING ART IS A SYNTHESIS OF LIFE IN MATERIALISED FORM. WE 
SHOULD TRY TO BRING IN UNDER THE SAME HAT NOT A SPLINTERED 

WAY OF THINKING, BUT ALL IN HARMONY TOGETHER.” 
- ALVAR AALTO

“HUMANS, WITH INTRICATE PHYSCIAL AND EMOTIONAL NEED, 
REMAIN THE MODULE IN ALL APPROACHES. THE SUCCESS OF EVERY 

DESIGN MUST BE JUDGED BY ITS TOTAL EFFECT ON THE HUMAN 
ENVIRONMENT”

 - OLGYAY & OLGYAY
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DIAGRAM OF CLASSICAL GREEK DOMICILE 
ROUGHLY 2400  B.C.E.

Classical Greek town plans were organized on a coordinate axis which emphasized exposure to Southern sunlight. At time 
without electrical lighting, sunlight was a primary source of light. In a typical home diagram shown above, the opening of 
the courtyard would be oriented to the South, maximizing the access for natural light into the building. 

IMAGE SOURCE: https://www.cecsb.org/solar-design-in-ancient-greece/
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ANCIENT PUEBLO RUINS: MESA VERDE CLIFF PALACE
700 - 1100 C.E.

Ruins of cliff face adobes have been found in desert areas across the world. This example shows an advanced passive 
design strategy. The pueblos are carved into the south face of the cliff and are buried into the northern side of the cliff. By 
doing this, the units absorb as much natural sunlight to warm spaces during the day and slows heat loss at night. By doing 
this, the units stay warm through the colder night of the desert climate.

IMAGE SOURCE: https://www.designmatrix.com/pl/ecopl/passive_solar.html
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PAIMIO SANATORIUM: ALVAR AALTO
1932

During the industrial revolution, cities became increasingly polluted, leading to widespread health concerns such as 
Tuberculosis. Sanatoriums began to be constructed outside of cities to provide people with an opportunity to heal. These 
sanatoriums boasted many passive solar designs that could be used to help patients recover. Some examples included 
south facing windows to allow access to natural light and open air balconies to provide access to fresh air.

IMAGE SOURCES: https://qz.com/1718963/healthcare-and-design-lessons-from-finlands-paimio-sanatorium/ (left) . https://www.architectural-review.com/buildings/revisit-aaltos-paimio-
sanatorium-continues-to-radiate-a-profound-sense-of-human-empathy/10014811.article (upper right) . https://www.mdpi.com/2076-0752/7/4/78/htm (lower right) .
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PASSIVE DESIGN DIAGRAM
GENERAL CONCEPT AND STRATEGIES
IMAGE SOURCE: https://sustainability.williams.edu/green-building-basics/passive-solar-design



v v v v vv

7 

SITE DESIGN STRATEGY
Orientation diagram: building oriented on an east-west axis to maximize southern exposure. Long, narrow building along this 
axis minimizes exposure faces on the east and west sides. 
 IMAGE SOURCE: https://www.nachi.org/building-orientation-optimum-energy.htm?loadbetadesign=0
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SUN DIAGRAMS
SUN POSITION DIAGRAM
IMAGE SOURCE: http://www.yr-architecture.com/an-intro-to-solar-orientation/solar-orientation-azimuth-altitude-angles/#iLightbox[postimages]/0

PRIMARILY BASED ON TIME OF YEAR PRIMARILY BASED ON TIME OF DAY



v v v v vv

9 

SUNLIGHT AND HUMAN HEALTH

Direct human response to sun: a multitude of natural human functions and systems are greatly impacted by natural sunlight 
and fresh air. These reactions happen on a cellular level and are inherently developed from human evolution.

IMAGE SOURCE: https://www.actinovo.com/en/blog/the-remarkable-influence-of-sunlight-on-your-health
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SUNLIGHT AND HUMAN RESPONSE

Circadian rhythm response: circadian rhythm is a human’s natural sleep and wake cycle and responds subconsciously to 
the quality and temperature of light. Many bodily functions are deeply rooted in our natural circadian rhythm. 

IMAGE SOURCE: Image recreate from: https://www.sciremag.com/single-post/2017/10/28/The-biological-clock-of-life
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FUNDAMENTAL DESIGN STANDARDS FOR HUMAN HEALTH

ENHANCED PASSIVE SOLAR DESIGN

PROPERTIES OF AIR:

-FUNDAMENTAL CONCEPT OF AIR QUALITY
 
 -PROVIDE AND ENSURE ACCEPTABLE AIR QUALITY DETERMINED BY HEALTH 
OFFICIALS AND ALLOW FOR OPTIMAL HUMAN HEALTH AND PERFORMANCE
 
-ENHANCED AIR QUALITY AND VENTILATION 
 
-OPERABLE WINDOWS

-POLLUTION INFILTRATION MANAGEMENT

-COMBUSTION MINIMIZATION FROM MECHANICAL SYSTEMS

-SOURCE SEPARATION

-AIR FILTRATION

-ACTIVE VOLATILE ORGANIC COMPOUND (VOC) CONTROL

-MICROBE AND MOLD CONTROL

PROPERTIES OF LIGHT: 

PROPERTIES OF TERMAL COMFORT:

-FUNDAMENTAL CONCEPT OF LIGHT EXPOSURE:
 
 -PROMOTE EXPSOURE TO LIGHT AND AIM TO CREATE ENVIRONMENTS WITH 
OPTIMAL LIGHTING CONDITIONS FOR VISUAL, MENTAL, AND BIOLOGICAL HEALTH
 
-LIGHT EXPOSURE AND EDUCATION
 
-VISUAL LIGHTING DESIGN

-CIRCADIAN LIGHTING DESIGN

-GLARE CONTROL

-ENHANCED DAYLIGHT ACCESS

-VISUAL BALANCE

-ELECTRIC LIGHT QUALITY

-OCCUPANT CONTROL OF LIGHTING ENVIRONMENTS

-FUNDAMENTAL CONCEPT OF THERMAL COMFORT:
 
 -PROMOTE HUMAN PRODUCTIVITY AND ENSURE A MAXIMUM LEVEL OF 
THERMAL COMFORT AMONG ALL BUILDING USERS THROUGH IMPROVED HVAC SYSTEM 
DESIGN AND CONTROL AND BY MEETING INDIVIDUAL THERMAL PREFERENCES
 
-ENHANCED THERMAL PERFORMANCE
 
-THERMAL ZONING

-INDIVIDUAL THERMAL COMFORT

-RADIANT THERMAL COMFORT

-THERMAL COMFORT MONITORING

-HUMIDITY CONTROL

100% 62%

39%
12%

100%
110% 61%

25%

100% 127% 84%

30%
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PROPERTIES OF AIR:
-FUNDAMENTAL CONCEPT OF AIR QUALITY
 
 -PROVIDE AND ENSURE ACCEPTABLE AIR QUALITY DETERMINED BY 
HEALTH OFFICIALS AND ALLOW FOR OPTIMAL HUMAN HEALTH AND 
PERFORMANCE
 
-ENHANCED AIR QUALITY AND VENTILATION 
 
-OPERABLE WINDOWS

-POLLUTION INFILTRATION MANAGEMENT

-COMBUSTION MINIMIZATION FROM MECHANICAL SYSTEMS

-SOURCE SEPARATION

-AIR FILTRATION

-ACTIVE VOLATILE ORGANIC COMPOUND (VOC) CONTROL

-MICROBE AND MOLD CONTROL
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PROPERTIES OF LIGHT: 

-FUNDAMENTAL CONCEPT OF LIGHT EXPOSURE:
 
 -PROMOTE EXPSOURE TO LIGHT AND AIM TO CREATE ENVIRONMENTS WITH 
OPTIMAL LIGHTING CONDITIONS FOR VISUAL, MENTAL, AND BIOLOGICAL HEALTH
 
-LIGHT EXPOSURE AND EDUCATION
 
-VISUAL LIGHTING DESIGN

-CIRCADIAN LIGHTING DESIGN

-GLARE CONTROL

-ENHANCED DAYLIGHT ACCESS

-VISUAL BALANCE

-ELECTRIC LIGHT QUALITY

-OCCUPANT CONTROL OF LIGHTING ENVIRONMENTS

-FUNDAMENTAL CONCEPT OF LIGHT EXPOSURE:

 -PROMOTE EXPPSSOOURE TO LIGHT AND AIM TO CREATE ENVIRONMEN
OPTIMAL LIGHTING CONDDITTIONS FOORR VISUAL, MENTAL, AND BIOLOGICAL HE

-LIGHT EXPOSSUURREE ANNDD EEDUCATIOONN

-VISUAL LIGHTING DDESIGN

-CIRCADIAN LIGHTTINNG DESIGN

-GLARE CONTROOLL

-ENHANCED DAYLIGHTT AACCCEESSS

-VISUAL BALANCE

-ELECTRIC LIGHT QUALITY

-OCCUPANT CONTROL OF LIGHTING ENVIRONMENTS
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VISIBLE LIGHT SPECTRUM

Light quality: as humans, we can only visualize a small portion of the light spectrum. This visible portion is the range which we 
are able to perceive, whether consciously or unconsciously. 
IMAGE SOURCE: https://eyelighting.com/lighting-technology-education/general-lighting-basics/light-spectrum
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HUMAN RESPONSE TO LIGHT

Natural reaction: light as an inherent “temperature” and “quality”. This subtle change in light condition is perceived by 
receptors in our eyes and helps to maintain a natural cycle. This can be affected by natural and artificial light. The quality of 
this light can be further utilized for productivity. 
IMAGE SOURCE: https://www.solemma.com/Alfa.html

BRAINSTORMING GATHERING

FOCUSED WORK
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PROPERTIES OF TERMAL COMFORT:

-FUNDAMENTAL CONCEPT OF THERMAL COMFORT:
 
 -PROMOTE HUMAN PRODUCTIVITY AND ENSURE A MAXIMUM LEVEL OF 
THERMAL COMFORT AMONG ALL BUILDING USERS THROUGH IMPROVED HVAC SYSTEM 
DESIGN AND CONTROL AND BY MEETING INDIVIDUAL THERMAL PREFERENCES
 
-ENHANCED THERMAL PERFORMANCE
 
-THERMAL ZONING

-INDIVIDUAL THERMAL COMFORT

-RADIANT THERMAL COMFORT

-THERMAL COMFORT MONITORING

-HUMIDITY CONTROL

AMENTAL CONNNCCCEEEPPPTTT OOOFFF TTTHHHEEERMAL COMFORT:

-PROMOTTTEEE HHHUUMAN PRODDUUUCCCTTTIIIVVVIIITY AND ENNNSSSURRRE A MAXI
AL COMFFOOORRRTTT AMONG ALL BUUILLDDDINNNG USERS THHHRRROOOUUGH IMP
AND COOONTTTROL ANNNDDD BBBYYY MEEEETTTIINNGGG INNNDDDIIVVIIDDDUAL THHHEEERRRMAL P

NCEDDD TTTHERMAL PPPEEERRRFFOOORMAAANNNCEEE

MAL ZZZONNNING

DUAL TTTHEEERMAL COMFFFORRT

ANT THERMMMAAALLL CCCOMFORTTT

MAL COMFORT MONNNIITTTOOORRRIINNGGG
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PSYCHOMETRIC CHARTS
Psychometric charts are a way to understand heating and cooling that combines air temperature and humidity. Different 
strategies are well-suited for different climates. For this project, natural ventilation and sun-shading are most useful for a 
broad range of climate conditions between winter and summer.
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SITE SELECTION REQUIREMENTS

1. LOCATED IN ALEXANDRIA, VIRGINIA. 
GROWING UP IN ALEXANDRIA, I REALLY WANTED TO WORK ON A PROJECT WITH 
TIES TO MY HOMETOWN. ALEXANDRIA ALSO HAS A VERY TEMPERATE CLIMATE, 
WHICH I BELIEVED COULD PROVIDE FOR A MORE “REALISTIC” SCENARIO RATHER 
THAN A MORE EXTREME CLIMACTIC REGION. 

2. OPEN AND FULL EXPOSURE TO THE SOUTH.
BEING A PASSIVE DESIGN PROJECT, MAXIMIZING THE SOUTHERN EXPOSURE IS 
ESSENTIAL.

3. LARGE ENOUGH TO ACCOMMODATE FOR EXTENSIVE PROGRAM 
OF A COMMUNITY CENTER. 
THE SITE NEEDS TO BE LARGE ENOUGH TO ACCOMMODATE LARGE PROGRAMS 
(SUCH AS A BASKETBALL GYM AND SWIMMING POOL) WHILE STILL HAVING ACCESS 
TO NATURAL OUTDOOR SPACE.

4. OPPORTUNITY FOR IMPROVEMENT
THE PROJECT WOULD BE BEST UTILIZED AS A PROJECT THAT WILL GREATLY IMPROVE 
A NEIGHBORHOOD COMMUNITY. 
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EXISTING
CONDITIONS
The site is located in South Old 
Town, Alexandria, Virginia. It is 
home to the Nannie J. Lee Rec 
Center, a largely underutilized 
recreation center located 
in a corner of the I-495 and 
Route 1 interchange.  The 
site is approximately 270,271 
square feet. It has a steady 
change in grade that follows 
the downward slope of the exit 
ramp to I-495, dropping nearly 
30 feet in grade from the main 
entry to the lower corner of the 
site. 
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LARGE AREA PLAN
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IMAGE KEY
1. Residential 
neighborhood
2. Electrical 
Substation
3. Existing outdoor 
rec spaces
4. Sound wall view 
from Route 1
5. Existing park 
space
6. Existing front 
entry
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SITE CONDITIONS
The site is situated in a difficult position, which would help to give the project realistic constraints. To 
the east, there is an electrical substation. To the north, a residential neighborhood of townhouses and 
an existing park with baseball and softball fields. To the south and west there is an existing sound wall 
bordering Route 1 where it forms an interchange with I-495. This is where Route 1 enters into South Old 
Town. This is the site of an existing community center, the Nannie J. Lee recreation center. I determined 
that this site could be useful as the current rec center is greatly under utilized and disconnected from the 
public. The site also met the other criteria by having an open southern exposure, as well as being plenty 
large enough to allow for freedom of open space. 
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SITE STRATEGIES
The site has a number of constraining features, which will directly impact the site design. The first step was 
involved isolating the building from the “undesirable” elements of the highway and substation. This would 
be done by improving the highway sound wall and by lowering the substation below the ground floor 
entry elevation to shield the substation from view. 

The next step was to expand upon the existing park spaces from the north and to continue the park and 
recreation spaces along the eastern side of the building. In combination with the building floor plans, it 
was decided that the park should continue along the east side of the building. This, in combination with 
the sound wall and tree plantings would help to provide a buffer zone and help to protect the building 
from noise and air pollution from the highway. By lining the highway sound wall with trees, the outdoor 
spaces and the building are further isolated and protected from the highway. 

It is also important to note that the prevailing winter wind comes from the north and flows south. By 
providing a thick masonry wall on the northern side of the building, the building is shielded from the cold 
wind. This is also a passive strategy similar to that of the desert adobe dwellings.  

The existing city grid of Alexandria does not align with the coordinate north-south-east-west axis, so 
building entry and access was going to have to connect to the existing streets in some way. The edge 
along the substation wall seemed to be the “least desirable” point of the site so this was chosen for 
parking garage access. This would allow for the main drop of to push toward the open park space.
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CLIMATE RESPONSE
Once the site was determined, research was done based on the specific site location. The exact latitude 
and longitude could be used to calculate exact sun positions and would allow for program placement in 
the building, orientation considerations, and most importantly solar shading based on sun angles. Looking 
into this information in great detail was essential to forming the building. The depth of overhangs would 
be a strong formative concept for the building design. Determining the exact solar angles also allowed 
for more advanced methods of solar shading. Rather than simply using the summer/winter solstice or start 
of summer/winter dates, understanding the site specific climate data allowed for a more comprehensive 
understanding of when the building requires heating and cooling. The following charts and figures start to 
outline how the specific climate data for the site location was used in the building design.           
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AVERAGE DAILY TEMPERATURE
This chart shows the average daily temperature, illustrating what days are considered “overheating” versus which days are 
“under heating”.
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AVERAGE DAILY TEMPERATURE
By quantifying the data in the previous chart, i have identified the overheating and under heating periods and aligned 
them to specific dates, which will eventually translate to solar angles. Here we can see that may 28th and september 18th  
can be identified as critical dates between under heating and overheating periods.
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OVERHEATING 
AND UNDER 
HEATING
These two graphs further 
illustrate the days in which a 
building in this specific climate 
region is using heating or cooling 
in the building. By understanding 
these periods more clearly, I 
can hope to lower the number 
of days (especially at peak 
times) that the building is relying 
on mechanical heating and 
cooling systems. 
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SUN POSITIONING
These overheating and under heating periods are illustrated above. During the under heating period (left) the sun is 
positioned lower in the sky and comes in at a lower angle. In the overheating period (right) the sun is positioned higher in 
the sky and comes in at a more steep angle. 
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SUN POSITIONING
Here is an illustration of how the overheating and under heating sun path diagram shifts in position relative to the building.  
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SUN ANGLES
Here I am illustrating the exact solar angle related to the overheating and under heating periods. Typically one might 
understand the summer sun shading based on the most extreme angle of the solstice at 74.56° Above the horizontal. 
However, looking at site specific data, the actual point of change occurs at 70.16° Above the horizontal. This angle is critical 
to solar shading in the project. 
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DESIGN DEVELOPMENT
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BUILDING DESIGN
Taking the place of the existing rec center, this community center will replace the existing program; basketball courts, 
swimming pool, weight room, 300 person theater, and 3 office blocks for different community organizations. The building 
will also add new office spaces that encourages community interaction, as well as providing a variety of conditions to 
study office spaces. The building was designed with a direct relationship to the ideas discovered through research. The 
site response dictated entry and program organization and established a cross axis that sets up distinct quadrants. The 
northwest quadrant hosts the program that does not require access to natural light. This works well as it forms a border with 
the substation retaining wall. This is where the parking garage entrance is located as well as the theater. The southwest 
quadrant is the first office space, which has a lot of southern exposure to allow for natural light and access to outdoor 
patio spaces. Hidden behind that is a utility/mechanical space which ties to the retaining wall and becomes a stacked 
service section between all the floors. The eastern side of the building is where the more active programs of the basketball 
courts and swimming pools are located. This has a distinct connection to outdoor recreation spaces where the park is 
continued along the eastern side of the building. The program spaces are dictated by the entry axes, which form the 
quadrant layout. These form the main circulation spaces of the building. There is a main entrance for the community and 
a secondary entrance on the east to service the park spaces. There are also two entrances from the parking garage, one 
serves a service entry and the other forms a main vertical circulation core for the building. This is located in the center of the 
cross axis and works with an open staircase to allow for a central gathering space. The circulation spaces are conceived 
as atrium spaces, which look to dissolve the floors and allow as much natural light to penetrate the building as possible. By 
organizing the circulation along the cross axis, the inhabited program spaces can be pushed to the exterior to maximize 
access to natural light and air. 
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The site has a prevailing 
winter wind flowing from 
the North to the South and 
a prevailing summer wind 
flowing from the South to 
the North of the site. By 
using a solid masonry wall 
on the northern edge of 
the building and an open 
curtain wall system on 
the southern edge, the 
building can shield against 
cold winter wind and allow 
for natural ventilation in 
the summer. The site also 
allows for full southern 
exposure to capture 
sunlight. 

34
SITE DIAGRAM

0’ 100’ 200’

N



v v v v vv

35 

100’0’ 50’

GROUND FLOOR PLAN

N



36

N

0’ 50’25’

PARTIAL GROUND FLOOR PLAN



v v v v vv

37 
0’ 50’25’

N

PARTIAL GROUND FLOOR PLAN



38
0’ 50’25’

N

PARTIAL GROUND FLOOR PLAN



v v v v vv

39 

100’0’ 50’

SECOND FLOOR PLAN

N



40
0’ 50’25’

N

PARTIAL SECOND FLOOR PLAN



v v v v vv

41 
0’ 50’25’

N

PARTIAL SECOND FLOOR PLAN



42
0’ 25’10’

N

PARTIAL SECOND FLOOR PLAN



v v v v vv

100’

43 

0’ 50’ 100’

THIRD FLOOR PLAN

N



44

100’0’ 50’

FOURTH FLOOR PLAN

N



v v v v vv

LIGHT ANALYSIS
Light quality and temperature has a profound impact on human experience and productivity. This in-depth study of 
lighting conditions is a key aspect for the design of the interior office spaces. Certain lighting conditions can yield different 
results, both in the intensity and tone of the light in a space. Illustrated below, a cooler tone is best suited for brainstorming, 
a mid-tone is best suited for focused work, and a wam tone is best suited for gathering. The overall condition of the light 
is understood as a combination between intensity(measure in Lux) and temperature(measured in Kelvin). Temperature 
qualities of light have a strong impact on mood while the inensity of light has a stronger impact on focus. Since the project 
deals with solar design, understanding the quality of light and optimizing the interior office layouts is paramount for providing 
an enhanced level of human performance. The following plans demonstrate average lighting conditions over the course of 
a full ear.
SOURCES: westinghouselighting.com/color-temperature.aspx.  http://hqdesigns.de/en/interior-guide/light-color-kelvin-lumens-lux/
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ELEVATION DESIGN
The elevation designs are focused on providing ample amounts of glazing to allow natural light to enter the building while 
protecting it from heat gain, thus it was crucial that the exterior glazing was shaded to protect from direct heat gains 
during the overheating period. In order to do this, a couple of strategies were implemented that could double as aesthetic 
and functional design moves. Openings in the north masonry wall are limited to try to prevent heat loss in winter, while still 
providing light and views which attempt to orient themselves toward the park. The walls to the north are solid masonry, while 
the walls toward the south are structural steel framing with curtain wall glazing. This relates back to the traditional concept 
of adobe construction. By maintaining a solid masonry wall toward the north, the building is able to absorb heat through 
the southern glazing and maintain that natural warmth. 

The east elevation has more open glazing to help the recreation spaces feel open and connected to outside space. Unlike 
the north elevation, the east facade requires deep overhangs to shade the sun during overheating periods. This is done 
by creating an arcade of columns and balconies that are set at the proper shading dimensions. These balconies are also 
inhabitable and can provide inhabitants the option to open air spaces overlooking the courts below. Terracing spaces 
meet the lower grade of the outdoor basketball and tennis courts (another existing feature of the site). These terraces are 
lined with planters containing trees to help further shade the elevation. The terraces also serve as seating for people waiting 
to play on the courts or to simply observe the play. 

The south elevation is primarily curtain wall glazing to allow for maximum southern solar exposure. Again, it was crucial to 
provide shading on this elevation. Rather than just continuing the colonnade strategy of the east elevation, the southern 
elevation uses a more advanced shading strategy. The walls form a 70.16° Angle from the horizontal, effectively shading 
interior spaces from the overheating solar angles. In coordination with overhang depths these walls alternate on the exterior 
to provide an opportunity to look at how they preform for the interior spaces. This allowed me to look at how different 
shading conditions would affect the light quality of the interior office layouts. To further articulate this elevation and relate 
to the east elevation, expressive structure is used to demonstrate the angle of the walls. In portions where the glazing is not 
slanted, a “wireframe” of the angled structure can still present how the overhang shield against the sun. 

The west elevation overlooks the existing substation and further looks toward utilitarian infrastructure. Due to this, the 
openings are raised above eye level and are more simply used as a strategy to provide natural light to the upper floor 
offices. The angle and thickness of the wall(that also forms the retaining wall to the substation) allows for minimal overhang 
shading to the clerestory windows. 
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SECTION DESIGN
The sections were designed by focusing primarily on how to get the most natural light into the interior of the building. This 
involved dissolving as much floor space as possible throughout the circulation spaces of the building. Two large atriums are 
cut into both the north and east entry spaces. These large open atriums are connected all the way through to the roof. They 
extend above the roof line to create a lantern space that outlines the public spaces of the building circulation. Openings 
are cut into the floors and become larger on each of the upper floors. Again, this is a strategy to allow to public spaces of 
the building to feel as open as possible and allow for as much natural light to enter the interior spaces. 

There is a residential neighborhood of townhouses to the north of the community center. This proposed an interesting 
challenge since there was a desire to emphasize the main entry, and subsequently large open atrium space. This entry 
space was going to require a fairly dominating feature to the north elevation, directly abutting the neighborhood. In order 
to deal with this dilemma, the upper floors of the building step back to help to reduce the vertical scale of the northern wall. 
By stepping back the upper floors, the main entrance feels more in tune to the scale of the neighborhood. 

Structurally the building is fairly straightforward. As mentioned previously, the northern walls are solid masonry and the 
southern portions are steel frame with curtain wall glazing. A generic column grid is spread over the floor plans. This column 
grid extends to the colonnade and expressive angled structure of the exterior elevations, as well. The structure becomes 
articulated more clearly in the double height spaces of the recreation spaces. These spaces require expansive open space 
so a large steel beam structure is needed. This is left exposed to help with the expressive aesthetic feel of these spaces. 

The sections also show how the angled walls and balcony overhangs serve as solar shading.

PUBLIC/OPEN SPACES DIAGRAM EXTERIOR SHADING STRATEGIES



56

100’0’ 50’

SECTION 1



v v v v vv

57 
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PERSPECTIVE INTERIOR 
AND EXTERIOR VIEWS
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INTERIOR 
VIEW
Interior view of the main entry 
atrium. People entering the 
building are greeted with a 
large open space which is full of 
natural light filtering in through 
the lantern projecting above 
the roof. The main circulation 
is directly on axis with the 
main entrance to provide a 
clarity of movement through 
the building. The balcony style 
floors allows people to view the 
dynamic coming and going 
people in the building. A large 
interior curtain wall indicates 
the entrance to the indoor 
basketball courts and floods the 
courts with even more light. The 
thearer entrance is protected 
underneath the overhang of the 
floor above. 
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INTERIOR 
VIEW
Interior view of the east atrium 
entry. Similar strategies are 
used as the main entry. People 
entering from the east entry 
are greeted with a large open 
space, fulll of natural light. They 
also see a dramactic forced 
perspective of the stacked floor 
openings that draw people into 
the center of the building. The 
stairs are placed in immediate 
view upon entry to clarify 
circulation. The large interior 
curtain wall to the left views 
into the workout facility on the 
ground floor with office spaces 
above. From the ground foor, 
people can see into the pool 
space and subsequently view 
out to the open patio spaces on 
the south of the building. 
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INTERIOR VIEW
Interior view of the stacked floor spaces on the western side of the building that allow light to penetrate all the way to the 
ground floor of the building. The floor openings have projected areas with high top tables to serve as additional spaces for 
people to work, as well as provides a place for people to experience the stacked openings. 
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INTERIOR VIEW
Interior view of the stacked floor spaces on the eastern side of the building. This view shows the centeral space of the 
building. Looking toward the east, someone can look down into the east entry atrium and out toward the outdoor 
recreation and park spaces on the East side of the building.  
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INTERIOR VIEW
Interior view of the pool space. The pool space has two pools, a lap pool for serious swimmers and a “freeform” pool for 
those who are less serious. This view demonstrates the expressive structure of the large steel trusses and angled frame 
supporting the slanted curatin wall system. A series of second floor curtain walls allow for others to view down into the pool 
space.  
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EXTERIOR VIEW
Exterior view of the north elevation and main entrances of the buliding. The main entrance is emphasized by the large 
glass atrium. The upper levels of the building step back to help reduce the scale of the elevation in relation to the adjoining 
neighborhood. The curtain wall on the ground floor to the left of the entrance views into an informal theater space so visitors 
can look in on dynamic performances. Above that is an outdoor protected balcony for office residents. 
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EXTERIOR VIEW
Exterior view looking at the dissolved corner of the indoor basketball courts. This northeast corner of the building looks 
out onto the existing and expanded park space and outdoor courts. The terraced seating allows people to wait for an 
opportunity to play or to simply watch and enjoy the outdoor experience. The projected lighter brick rows align with the 
curtain wall grid and ties the north and east elevations together. This also helps to articulate the horizontallity of the building 
and reduce the overwhelming feeling of a large, flat wall. 
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EXTERIOR VIEW
Exterior view of the southeast elevation. The slanted portions of the wall serve as a formal strategy for solar shading while 
providing a unique aesthetic quality to the building. Where portions of the wall use balcony or roof overhangs as a shading 
strategy, a slanted structure is used to mimic the slanted wall system, providing continuity on the south elevation. Rather 
than providing a fenced enclosure for the tennis courts, large hedges are used to promote the natural feel of the outdoor 
space. Planters with large, broad leaf trees are used on the east elevation to help aid the solar shading. These trees will lose 
their leaves in the winter months, therefore still allowing the sun to warm interior spaces when necessary. 
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CONCLUSION
I set out to study passive solar design strategies with the hope that these practices could not only be improved upon, but 
used in a way to promote human health and productivity. As much as i have been able to learn about these topics, there 
is just as much if not more information remaining for me to study. This project has been incredibly rewarding, as passive solar 
design is something i have wanted to look further into since i first began to scratch the surface with my first studio project in 
graduate school. 

I believe that all projects should take a serious look at site specific climate data. More importantly, they should understand 
how this information can be used to improve upon the building’s design. The sun and its relative positions in the sky are a 
constant factor and can be utilized to greatly improve a building’s design. The hope for this project was to look at how 
important it can be to design a project using this information. I was able to determine that passive design strategies can be 
used in tandem with studies of human mental and physical health to enhance not on a building’s performance but also 
the performance of those who will occupy it. By carefully planning interior layouts to work with the passive designs, interior 
spaces can be improved upon just as much as the overall building. 

Passive solar design can be an incredibly powerful tool for architects. Passive design is inherent to the orientation and form 
of the building, so these strategies become one in the same with the building. This allows the architect to have a direct 
impact on the sustainability and performance of the project. By taking this a step further and incorporating aspects of well 
building design, a project can be optimized to promote sustainability and human health and productivity. 
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