
Considerations of Lighting Influencing Design: A Community Center For Fremont

Kathleen C Cheney

A thesis 
submitted in partial fulfillment of the 

requirements for the degree of

Master of Architecture

University of Washington

2008

Program Authorized to Offer Degree:
Department of Architecture



University of Washington
Graduate School

This is to certify that I have examined this copy of a master’s thesis by

Kathleen C Cheney

and have found that it is complete and satisfactory in all respects,
and that any and all revisions required by the final

examining committee have been made.

 Committee Members:

 ___________________________________________________________________
 Joel Loveland

 ___________________________________________________________________
 Christopher Meek

 ___________________________________________________________________
 Steve Badanes

 Date: ______________________________________________________________



In presenting this thesis in partial fulfillment of the requirements for a master’s degree at the University of Washington, I agree 
that the Library shall make its copies freely available for inspection. I further agree that extensive copying of this thesis is 
allowable only for scholarly purposes, consistent with “fair use” as prescribed in the U.S. Copyright Law. Any other 
reproduction for any other purposes or by any other means shall not be allowed without my written permission.

Signature ________________________________________________

Date ____________________________________________________



Table of Contents
              
 List of Figures .................................................................................................................................................  
 List of Tables ...................................................................................................................................................
 Section 1: Introduction ....................................................................................................................................
 Section 2: Site ..................................................................................................................................................
 Section 3: Programming ..................................................................................................................................
 Section 4: Concept ...........................................................................................................................................
 Section 5: Design Development ......................................................................................................................
 Section 6: Lighting Strategies ..........................................................................................................................
 Section 7: Conclusions ....................................................................................................................................
 Glossary ............................................................................................................................................................
 List of References ............................................................................................................................................
 Appendix A: Fremont Neighborhood Plan Excerpt ........................................................................................
. Appendix B: Seattle Community Center Design Standards ............................................................................

Page
ii
iv
1
4
6
9
11
16
29
30
31
33
36

i



List of Figures
Figure                                             
Number                Page
1.01
1.02
2.01
2.02
2.03
2.04
3.01
3.02
4.01
4.02
5.01
5.02
5.03
5.04
5.05
5.06
6.01
6.02
6.03
6.04
6.05
6.06
6.07
6.08
6.09
6.10

Early ideas about lighting ...........................................................................................................................................
Current best-case-scenario design decisions ...............................................................................................................
Proposed site location .................................................................................................................................................
Panorama of site from above ......................................................................................................................................
Site and adjacent Troll sculpture ................................................................................................................................
Site South entry and N 36th Street .............................................................................................................................
Initial space allocations ..............................................................................................................................................
Early programming arrangement ................................................................................................................................
Site concept sketch .....................................................................................................................................................
Conceptual digital model ............................................................................................................................................
Integration of programming and concept ...................................................................................................................
Daylight hours on site throughout year ......................................................................................................................
Three types of spaces: plan and section .....................................................................................................................
Three types of spaces: axonometric ............................................................................................................................
Three types of spaces: conceptual ideas .....................................................................................................................
Lighting strategies and goals ......................................................................................................................................
Circulation space: daytime conceptual .......................................................................................................................
Circulation space: nighttime conceptual ....................................................................................................................
Retaining space: daytime conceptual .........................................................................................................................
Retaining space: nighttime conceptual .......................................................................................................................
Pavilion space: daytime conceptual ............................................................................................................................
Pavilion space: nighttime conceptual .........................................................................................................................
Circulation space: daytime experiential .....................................................................................................................
Circulation space: nighttime experiential ...................................................................................................................
Retaining space: daytime experiential ........................................................................................................................
Retaining space: nighttime experiential .....................................................................................................................

1
2
4
5
5
5
6
7
9
10
11
12
13
13
14
15
16
16
17
17
18
18
19
19
20
20

ii



iii

Figure                                
Number               Page
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
7.01

Pavilion space: daytime experiential ..........................................................................................................................
Pavilion space: nighttime experiential ........................................................................................................................
Additional experiential images ...................................................................................................................................
Lighting analysis: plans ..............................................................................................................................................
Luminance analysis: Circulation space ......................................................................................................................
Luminance analysis: Retaining space .........................................................................................................................
Luminance analysis: Pavilion space ...........................................................................................................................
Luminance analysis: additional images ......................................................................................................................
Proposed design decision diagram .............................................................................................................................

21
21
22
23
24
26
27
28
29



List of Tables
Table  
Number                 Page              
3.01 Daylighting requirements for program elements ........................................................................................................ 8

iv



Section 1: Introduction             
“Most modern buildings would provide far superior interior 
environments for their occupants if they had been consciously 
designed from the inside out.”
 -William M. C. Lam, Perception and Lighting as 
   Formgivers for Architecture

In order to conceptualize an architectural design, one 
must consider lighting and perception. Humans are 
visual creatures; the main perception of an architectural 
space is heavily influenced by light. Light defines the 
character of a space, through color, brightness, and 
contrast, as well as other factors. 

By considering lighting as one of the main design 
concepts for a building, a new method of architectural 
design can be explored. This method concerns the 
design of a building from the inside out, always 
considering human use, needs, and perception.

While this project is ostensibly an architectural design, 
it is more appropriately the concept of a building, used 
as a basis for the lighting design. 

From its inception, this project was thought to be an 
exploration of new design methods, using lighting 
considerations. It is hoped that these new methods and 
explorations will yield a different kind of building, one 
that is based in the perceptions and experiences of its 
users.

1

Figure 1.01: Early ideas about lighting, a pre-design exercise.
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Figure 1.02: Current best-case scenario design decisions, as related to lighting.



Current methods of architectural design may or may not consider lighting while making design decisions. Even with the 
recent popularity of sustainability and “green” design, quality lighting is still not a priority, even in the best cases. 

Figure 1.02 illustrates the author’s perception of current best practices in design decisions as related to lighting 
considerations. A variety of important decisions are made before lighting is even thought about, such as Structure. A few 
design decisions, like Spatial Organization, are directly influenced by daylighting considerations. Some of these decisions are 
made in advance of lighting decisions and strongly influence the amount of daylight in the space, but they are occasionally 
altered to allow for better daylighting. Finally, some design decisions are directly influenced by daylighting and electric 
lighting considerations, such as Interior Surface Materials. 

One of the goals of this project is to attempt to create an architectural design with lighting considered throughout the process, 
even in the conceptual and schematic phases. This new method will hopefully allow lighting to be more fully integrated into a 
building, better serving user needs and creating a cohesive design concept.
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Section 2: Site            
In order to begin to explore architectural lighting 
design, certain aspects of the architecture must be 
decided upon first. Before lighting concepts may be 
applied, a building must be conceptualized. 

The first decision involves the building type. A 
community center was chosen because of the program 
flexibility inherent in this building type. Certain 
program elements, such as classrooms or activity 
rooms, require specific illumination levels and have 
very specific tasks (e.g. reading and writing). Other 
spaces allow for a certain flexibility and playfulness in 
the lighting design. Spaces like lobbies and game rooms 
fit this criteria. 

With a building type chosen, the next step is to find a 
site. The neighborhood was narrowed down to Fremont, 
as one of the Seattle neighborhoods that had an existing 
neighborhood plan with requirements for a community 
center. The Fremont plan was especially intriguing, 
as it called for a “community-arts center,” in keeping 
with the character of the neighborhood. The called-for 
program was also very flexible, with the understanding 
that program elements would be included or deleted 
depending on space availability on the site. 

Four sites were proposed as possibilities in the Fremont 
neighborhood plan (see Appendix A for full text). For 
this project, the site on N 36th St was chosen. 
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Figure 2.01: Proposed Site Location - a triangular lot on N 36th St between   
       Linden Ave N and Troll Ave N, near the Fremont Troll sculpture.



The triangular site, while rather small, was the only 
available choice that presented a “blank slate”, as it was 
a completely undeveloped piece of land. 

The site is approximately 300 ft long (running 
North-South) and 100 ft wide at the N 36th St side. 
The footprint then tapers to a point on the North end, 
following the barrier wall of the Aurora Ave ramp. 
There is an elevation change of 25 ft, with the low point 
at the Southeast corner of the site, and the high point at 
the Northwest corner. The site is bounded by N 36th St 
to the South, an unnamed small road to the West, and 
the Aurora ramp to the North and East. A pedestrian 
stairway is a divider between the site and the Troll 
sculpture to the East. Figures 2.01 through 2.04 show 
the location and different views of the site.
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Figure 2.04: Site South entry and N 36th St.

Figure 2.02: Panorama of site from above - proposed site (on right) and fronting
      street (N 36th) viewed from Aurora Ave.

Figure 2.03: Site and adjacent Troll sculpture.



Section 3: Programming          
To begin programming for the community 
center, a list was made of the program 
elements requested in the neighborhood 
plan. Using some of the guidelines in 
the Seattle Community Center Design 
Standards (included as Appendix B), 
square footage assignments were made. 

Keeping in mind that the proposed site is 
quite small, a new programmatic element 
was developed for this project, labeled a 
“Flex Room”. Flex rooms are spaces that 
could be used for a variety of activities 
throughout the day, rather than being 
specifically designated as classrooms, 
activity rooms, are other similar types of 
spaces. 

Figure 3.01 shows an early attempt at 
assigning square footage requirements to 
the different programmatic elements. After 
some editing, the program elements were 
arranged in several different ways. One 
of these early arrangements is shown in 
Figure 3.02. 

In order to begin to integrate lighting into 
the project, the different program elements 
were considered and ranked in relation to
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Figure 3.01: Initial space allocations.
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their daylighting needs. This is shown in 
Table 3.01. 

The table of daylighting needs helped to 
determine where on the site certain design 
elements should be in order to receive a 
sufficient amount of daylight. The table 
also made clear the fact that a single-story 
building would work best, allowing for 
skylights in almost all of the spaces. 
Because of the slope of the site, this could 
occur as a series of terraced single-story 
levels.

The next step is to take the requirements 
learned from the programming and try to 
integrate this into a design concept.
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Figure 3.02: Early programming arrangement.
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Section 4: Concept          
As an exercise to begin to develop a design concept, 
the site sketch (Figure 4.01) is an attempt to show 
perceptions of the site as experienced on multiple 
visits to the site. Some key elements shown in the 
sketch include Aurora Ave, pedestrian circulation, 
terracing of the site, and views. 

Through the sound of traffic and the imposing 
presence of its barrier wall, Aurora Ave has great 
presence and impact on the small site. It creates a 
blank wall on the East side of the site, only affording 
views from the site as one reaches a higher elevation. 
Because of this, it also acts as a large sunshade, 
preventing most of the morning sun from hitting the 
site.

Another important element of the site concept is the 
pedestrian circulation. The empty lot of the existing 
site serves as a shortcut for many pedestrians, creating 
trails through the undergrowth (shown in light green 
in the sketch). The main trail parallels the Aurora ramp 
wall, with some minor trails leading to the different 
levels of the site.

These terraced levels are also important to the design 
concept. The section is broken up into three main 
levels. The lowest level is still very sloped, but the 
top two act as horizontal terraces, and are somewhat 
divided by the minor pedestrian trails. 
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Figure 4.01: Site concept sketch.



The final aspect of the site concept concerns the views 
available from the different areas of the site. Brief 
views can be glimpsed of Aurora Ave, but the bulk 
of the views are to the South and West. The building 
concept should attempt to preserve most of these 
views, especially since this also allows a range of 
daylight angles throughout the day.

The site concept sketch was next developed into a 
conceptual digital model. This model is an attempt to 
further the site concept while also integrating some 
of the ideas about daylighting needs. As shown in 
Figure 4.02, the model delineates a mostly opaque 
circulation that parallels the Aurora Ave wall and 
the main pedestrian trail. The model is also terraced, 
taking advantage of the natural site terracing, which 
also allows for multiple levels of single story spaces 
that can be opened up to daylight. One other aspect of 
the model includes some smaller dark spaces that have 
no need of daylighting. 
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Figure 4.02: Conceptual digital model.



Section 5: Design Development          
After developing many iterations of programming arrangements, it was determined that the programming and daylighting 
ideas needed to be integrated into the design concept (Figure 5.01). The conceptual site diagram provides strong ideas about 
circulation, views, and sectional arrangement, while the programming and daylighting needs provide spatial arrangement. By 
integrating these concepts, a stronger space and building arrangement could be developed. The resultant design includes the 
strongest conceptual elements and also allows for programming arrangement based on daylighting needs. 

Another exercise that helped in the programming arrangement was a diagram of daylight hours on the site throughout the 
year (Figure 5.02). By determining when different areas of the site received sun throughout the year, the optimal placement
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Figure 5.01: Integration of programming and concept.



of different design elements could 
be determined. As shown on the 
diagram, the site receives most 
of its daylight between 12pm and 
4pm throughout the year, with 
some additional daylight between 
9am and 12pm in the months of 
March through September. This 
means that most of the daylight 
comes from the South and West, 
so spaces with high daylight 
needs should be oriented in these 
directions.

The design concept that resulted 
from all of these considerations 
includes three types of spaces 
(Figures 5.03 and 5.04). The 
Circulation space (shown in green) 
consists of a ramp that runs up the 
Eastern edge of the site, in parallel 
to Aurora Ave and perceptually 
holding back the land to the East. 
Because of ADA requirements 
and space restrictions, the ramp 
includes a switchback about 
halfway up the site, subtly 
mirroring one of the minor 
pedestrian trails.The Retaining 
spaces (shown in dark red) are  

12

Figure 5.02: Daylight hours on site throughout year. 
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Figure 5.03: Three types of spaces: plan and section. Figure 5.04: Three types of spaces: axonometric.



meant to be viewed as retaining walls, perceptually holding back the land at each terrace level. These spaces house the 
programmatic elements that need little daylighting and views. These programmatic elements include small meeting rooms, 
flex rooms, small reading rooms, storage areas, restrooms, and other similarly small, enclosed spaces. The Pavilion spaces 
(shown in blue) contain the programmatic elements that do not need the privacy of hard walls and that can allow direct 
sunlight to move through the space. This includes a front lobby / art gallery, a large meeting area, an informal classroom, 
a rear lobby, a game room, and a reading room. These spaces should be light and airy, perceptually sitting lightly on each 
terrace platform that has been created by the Retaining spaces. These perceptual ideas about each of the three spaces and 
how they interact with the site are shown in Figure 5.05. 

After defining these three types of spaces, the lighting strategies for each needed to be determined. By defining which 
types of tasks would be common in each space and by defining a desired mood or atmosphere, the lighting strategies 
could be developed to meet these needs. Figure 5.06 shows these tasks, desired moods, and possible lighting strategies. 
Inspiration photos are also shown, defining some of the ideas behind the lighting strategy and mood.

14

Figure 5.05: Three types of spaces: conceptual ideas.
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Figure 5.06: Lighting strategies and goals.



Section 6: Lighting Strategies          
For the first step in developing a cohesive lighting design, conceptual ideas 
for the three different types of spaces were sketched out. Because this lighting 
design should integrate both daylighting and electric lighting, a lighting design 
was applied to each space for daytime as well as nighttime. 

In order to create an atmosphere of movement and rhythm, as well as a sense 
of destination, two opposing lighting strategies were conceptualized for the 
Circulation spaces (Figures 6.01 and 6.02). These ramps would contain a 
few transparent windows and translucent skylights, at key points throughout 
the building, to draw visitors to the different levels of the community center 
using views and light contrast. Electrical lighting could serve as additional 
illumination during the day, and would then become the sole illumination 
at night. These lights would run along the handrails of the ramps, creating 
directional lines or paths of light. Additionally, lights recessed in the ceiling 
could provide sufficient illumination for facial recognition, also creating a 
pattern and sense of rhythm along the ramps. 

For the Retaining spaces, sufficient illumination for tasks becomes much more 
important. This is because most of the tasks occurring in those spaces (reading, 
writing, etc) require a higher, preferably evenly distrubuted, illumination level. 
There are two other goals in the lighting of the Retaining spaces: the need 
to provide some indication of time passing, and the desire to accentuate the 
concept that the Retaining spaces are perceptually holding back the land of the 
site. Because most of the Retaining spaces have no view windows, any visitors 
spending significant amounts of time in these rooms will have little indication 
that time is passing. While each space will be lit by a translucent skylight 
centered in the ceiling, therefore indicating passage of time as the light levels 
change, the light changes will be subtle. Any attempt to provide electric lighting 
that mirrors the daylight contribution will make the light changes even more 
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Figure 6.01: Circulation space: daytime conceptual.

Figure 6.02: Circulation space: nighttime 
      conceptual.



subtle, accomplishing the opposite of the desired result. 
Therefore, the lighting strategies for the Retaining spaces 
should create two completely different atmospheres for 
day and night (Figures 6.03 and 6.04). During the day, the 
translucent skylight could provide all necessary lighting 
for the space. By painting the walls white, the resultant 
high reflectance values in the small space should create a 
glowing, comforting mood in each Retaining room. For a 
different effect when the sun is no longer lighting the space, 
strips of lights recessed into the ceiling along the edge of 
the wall should create a grazing effect. As an attempt to 
accentuate the concept of the spaces as Retaining walls, 
they could be built of heavily textured masonry or concrete. 
This textured material would then be highlighted by the 
wall-grazing lights at night, creating a completely different 
atmosphere while still providing sufficient illumination for 
the necessary uses of the space.

The lighting design for the Pavilion spaces must be much 
more flexible. Also, the specific implementation of the 
electric lighting schemes will likely need to vary depending 
on what the programmatic use of each space will be. 
However, the Pavilion space lighting schemes should be 
similar to the other two types of spaces, in that they will 
differ between daytime and nighttime (Figures 6.05 and 
6.06). During the day, South- and West-facing windows 
should fill the Pavilion spaces with light, whether overcast 
diffuse light or patterns of direct sun. An early design also 
included translucent skylights in these spaces, but it was 
determined that this would result in too bright of a space, in
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Figure 6.03: Retaining space: daytime conceptual.

Figure 6.04: Retaining space: nighttime conceptual.



contrast to the other spaces in the community center. Also, 
the brightness provided by skylights would negatively 
offset the drama and contrast of patterns of direct sun 
moving through the space. At night, recessed electric strip 
lights above the North walls (adjacent to the Retaining 
spaces) highlight the Retaining walls, again reinforcing 
the concept that the walls are holding back the terrain 
and creating a platform for the Pavilion spaces to sit on. 
Flexible track spotlights provide a lighting scheme that 
can change throughout the year. This is especially useful 
for the lobby / art gallery space, as the displayed artwork 
will change periodically. It was originally thought that 
this type of moveable lighting could create a dramatic but 
also useful atmosphere for all the programmed Pavilion 
spaces. This was later refined into specific lighting schemes 
for the different spaces, to be more efficient and also to 
visually separate the areas that share a contiguous space but 
serve different programmatic needs. One example of this 
is the lobby / art gallery that is immediately adjacent to a 
community meeting space. 

The next iteration of these lighting design concepts 
involves creating a realistic rendering of each type of space, 
attempting to show the perceptions and experiences that 
the lighting scheme should accomplish. This includes a 
variety of new design aspects that influence how the light 
is perceived: interior surface materials, furniture, exterior 
views, and other specifics such as light color temperature. 
These particular experiential images were created using a 
digital modeling program, which required assumptions 
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Figure 6.05: Pavilion space: daytime conceptual.

Figure 6.06: Pavilion space: nighttime conceptual.



about materials, lights, and the digital daylighting setup. Images of 
people, representing users of the space, were digitally inserted into 
the final rendered images, in order to create a sense of scale and 
intended use. Further digital manipulation was occasionally required 
when the rendering engine did not produce the desired experiential 
results. 

For the Circulation spaces (Figures 6.07 and 6.08), a low-reflectance 
material was chosen to accentuate the contrast of the glowing lines 
of light. This material was also made specular (glossy, or polished) 
to create paths of light on the floor through reflection. The lighting 
schemes are very similar to the earlier conceptual designs. Sunlit 
windows create destinations to draw users through the space during 
the daytime, while patterns of lights on the ceiling create a rhythm 
and sense of movement in both day and night. By using glowing 
“lightboxes” rather than recessed downlights, the ceiling lights create 
a pattern in the space even when they are dim or off during the day. 
An additional handrail light creates yet another line of light to lead 
visitors up and down the ramps. Larger lightboxes were added at the 
destination points, near the windows or skylights, to again accentuate 
the ramp landings. While the lighting schemes are very similar 
between day and night, the electric lighting becomes more visually 
important at night, with circulation becoming more about rhythm 
and paths than about destinations. The dimness of the Circulation 
spaces is not only efficient, because great illumination is not required 
for wayfinding, but is also a good contrast to the Pavilion spaces, 
drawing users into the main areas of activity in the community center.

The experiential images for the Retaining spaces (Figures 6.09 and 
6.10) attempt to show the relatively unchanged conceptual lighting 
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Figure 6.07: Circulation space: daytime experiential.

Figure 6.08: Circulation space: nighttime experiential.



ideas. A deep skylight well allows sunlight through the translucent 
glass during the day, creating a glow in the room. High reflectance 
white walls reflect a high amount of daylight, making the entire room 
seem brighter. Most of the sunlight illuminates the workplane, so any 
reading or writing should be sufficiently illuminated, and reflected 
light from the table adds to the general illumination of the room. 
Once sunlight is no longer contributing, fluorescent strip lights set 
in a recessed ceiling slot around the perimeter illuminate the room 
at night. A warm color temperature for the lamps accentuates the 
perception of transition from day to night. The placement of the 
fixtures near the wall creates a grazing effect, emphasizing the rough 
texture of the masonry or concrete walls, adding to the perception 
of these rooms as Retaining spaces. Reflected light from all four 
walls should create an even distribution of light. The amount of 
illumination should also be less than during the day, accomodating 
the adjustments of the human visual system at night.

For the Pavilion spaces, the transition from day to night is even 
more dramatic (Figures 6.11 and 6.12). An abundance of South- and 
West-facing windows allows a great deal of direct sunlight into the 
spaces during the day. Light and shadow should move across each 
space, creating dynamic effects throughout the day. Because the 
programs for the different Pavilion spaces allow users to choose how 
and where they use each space (as opposed to the Retaining rooms, 
where users might be stuck sitting around a table for hours), the 
daylighting can create very bright spaces contrasted with adjacent 
shaded areas. Visitors to the community center can choose which 
type of environment they would like to experience. This also creates 
a constantly changing interior landscape so that each daytime visit to 
the community center will be somewhat different than the last.  
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Figure 6.09: Retaining space: daytime experiential.

Figure 6.10: Retaining space: nighttime experiential.



Translucent slot skylights located near the North walls of each space 
create a visual emphasis on the adjoing Retaining space walls. At 
the times when the center is open at night, the Pavilion spaces can 
be dynamically lit with electric lighting. A flexible lighting scheme 
with moveable fixtures can spotlight different areas of each space. 
Parabolic reflectors for the fixtures direct the light to create contrast 
between the bright center of focus and the dimmer surrounding 
spaces. These lights can be adjusted for different tasks or, in the 
case of the art gallery, to spotlight works of art that may be changed 
throughout the year. Fluorescent or LED light strips located in or 
near the skylight slots graze the Retaining space walls, once again 
emphasizing the concept that those heavy masonry walls are holding 
back the terrain. This lighting also highlights the various Retaining 
room doors, making clear that these are public spaces even though 
they are somewhat hidden, being located at the rear of the Pavilion 
spaces. 

Additional views of the various spaces and lighting schemes 
throughout the building are shown in Figure 6.13. These experiential 
images, while considered merely one step in an iterative design 
process, are used as a basis for analysis of the lighting concepts.

The next step in the design process is to analyze the decisions made 
so far and consider what changes should be made to create a quality 
lighting environment. Any changes should continue to keep in mind 
the desired conceptual ideas, but also provide sufficient luminance 
and illuminance values to create a well-lit space. The lighting should 
support the tasks necessary for each space, as well as generate an 
environment that is memorable and enjoyable for community center 
employees and visitors.   
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Figure 6.11: Pavilion space: daytime experiential.

Figure 6.12: Pavilion space: nighttime experiential.
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Figure 6.13: Additional experiential images.
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Figure 6.14: Lighting analysis: plans - overcast sky daylight factor, overcast sky luminance, Sept. 21 clear sky luminance, and electric lighting luminance.

Figure 6.14 shows the analysis patterns for the community center lighting designs, as applied based on the conceptual 
and experiential ideas. A variety of factors were considered, shown in the following analysis images. Daylight factor, the 
measure of what percentage of light from an overcast sky enters a building, gives a good idea of how well the envelope 
penetrations (windows and skylights) are working. However, daylight factor is not the only measure of good daylighting 
design. Contrast from direct sun patterns can cause glare problems, so the sun path throughout the year should also be



considered. Finally, an analysis of the electric 
lighting schemes can show factors such as 
lighting levels, contrast, and distribution. It 
is important to consider the fact that, while 
absolute lighting levels may differ greatly 
between the different scenarios (overcast 
sky, clear sky, and electric lighting), contrast 
and distribution are the greatest influence on 
perception of the space. This is due to the 
fact that the human visual system adjusts and 
compensates for changing light levels over 
time. In addition to the horizontal illuminance, 
other factors should be considered, including 
vertical illuminance (for facial recognition) 
and vertical luminance (wall brightness). 
Because vertical walls are the most visible 
elements in any interior viewpoint, perception 
of brightness of a space is highly influenced by 
the luminance of the walls. 

For the initial analysis, luminance values 
for each type of space were also generated, 
allowing for analysis of wall brightness and 
general light distribution. When combined with 
the analysis of the overall building plans, a 
comprehensive view of the lighting design can 
be achieved. The digital model that generated 
these analysis images used IES files for the 
electric lights, mimicking how these lights 
would illuminate a real space. The model 
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Figure 6.15: Luminance analysis: Circulation space - clear sky, electric lighting.



shows no furniture, few details, and uses basic reflectances with no textures, in order to make analysis less complicated. 
Eventually, a final analysis with all of these missing factors included would be helpful for final decisions.

As shown in Figure 6.15, the lighting for the Circulation space achieved the desired patterns of light, but did not afford 
adequate light levels at night. Calculation points on a vertical plane at face level also showed that less than 5 footcandles 
(fc) illuminate faces in the ramps, which is not quite sufficient for facial recognition. The next iteration of the lighting 
design would have been to improve this electric lighting layout to get the proper levels of light in the space. Because of 
limitations of the analysis program and digital model, the layout involving recessed ceiling downlights (from the earlier 
conceptual ideas) was used for the Circulation space. Since this was proven not to work for the space, the experiential 
idea of using the glowing lightboxes would have been the next design to be explored in an analysis. Another aspect that 
was considered in the analysis was lighting power density. In order for a building to be sustainable, the lighting must be 
sustainable, which means the lighting power density must be monitored once the lighting design reaches a point where 
that can be done. For the daylighting scheme, the analysis shows that the relevant goals were fulfilled: bright points of 
destination, well-lit vertical walls, and dim overall light levels in comparison to the adjacent spaces. 

The digital model for the Retaining rooms was built for only a single space, as every Retaining room is very similar to the 
others: each is of a similar size and contains a skylight centered in the room with perimeter strip lights recessed into the 
ceiling (Figure 6.16). Analysis of this space showed that all of the desired goals were met with this lighting design. When 
sunlight is illuminating the room, whether overcast or clear sky, the translucent skylight glass disperses the light which is 
then reflected off the white walls, creating a diffuse glow throughout the entire space. This lighting should create a sense of 
comfort and intimacy, as is necessary for these smaller meeting spaces. The electric lighting, which was modeled as strips 
of fluorescent lights for the digital model, created the desired distribution by grazing down the walls, but was also too 
bright and used too much energy. Both of these problems could be solved by using fewer lamps, but this would then affect 
the distribution of the light down the walls; it would no longer be a smooth gradient and would likely result in scalloping 
effects. One possible solution to this would be to use strips of LEDs, therefore using less power, creating lower light 
levels, and allowing for more even distribution. This would become yet another iteration of the lighting design, followed 
by more analysis to assure that quality lighting is achieved. 

As shown in the earlier plan views of the community center (Figure 6.14), the lighting schemes for the Pavilion spaces 
were changed so that a variety of lighting methods were used, visually separating each space. This change was made in the
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design process between the experiential 
development and the analysis stage of the 
lighting design. In order to achieve some 
of the goals for the Pavilion spaces, such as 
visual separation of different programmatic 
elements and using contrast to create a visual 
hierarchy of focus, it was determined that a 
variety of different electric lighting strategies 
would be needed. While the daylighting 
strategies are essentially the same throughout 
each Pavilion space, visual separation could 
be achieved using ceiling height and amount 
of glazed wall area. These differences are then 
further emphasized when the electric lights 
are turned on. Figure 6.17 shows the lobby / 
art gallery space, adjacent to the community 
meeting space that can double as an activity 
space. Because these spaces have activities 
that change throughout the day or year, and the 
spaces also flow into one another with almost 
no architectural boundaries, the lighting had to 
be very flexible. This is shown in the analysis 
images to work fairly well at night, but there 
is still not much differentiation during the 
day with direct sun. However, because of the 
amount and orientation of the windows, the 
overcast lighting creates a subtle separation 
between each space, so it is questionable 
whether the daylighting scheme would need to 
be reworked. Given enough time, this design
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Figure 6.16: Luminance analysis: Retaining space - clear sky, electric lighting.



could be redone over many iterations, 
exploring a variety of solutions to the lighting 
issues. 

Figure 6.18 shows additional analysis images 
of the three types of spaces. While some of 
the spaces are similar to each other or self-
similar throughout time, it is still important to 
approach analysis very thoroughly. This means 
looking at a variety of spaces, at different 
times of the day and year, during different sky 
conditions, and from many view angles. The 
analysis shown here is merely the beginning 
of a more exhaustive design and analysis 
that would create a fully realized lighting 
design, fulfilling all the desired quantitative 
and qualitative goals. All of the data gathered 
from this lighting design could next be applied 
to design decisions in other areas of the 
architectural design, informing changes and 
being adjusted according to other decisions. 
This should hopefully create a fully integrated 
architectural design.
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Figure 6.17: Luminance analysis: Pavilion space - clear sky, electric lighting.
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Figure 6.18: Luminance analysis: additional images.



Section 7: Conclusions          
This project has been an exploration of a new method of architectural design. The idea that integration of lighting decisions 
into every aspect of the design process could create a fundamentally different design has been supported and explored 
throughout. Hopefully, by showing the creation of a different kind of building, one that has been designed from the inside 
out, the idea of integrating lighting and architectural design decisions might become more common. Rather than dividing 
design decisions into discrete and unrelated steps (Figure 1.02), a fully integrated design process can create a building that 
supports a quality user experience. This ideal may not be fully practical in current architectural design processes, but with 
time, education, and technological advancements in design and analysis, this goal might someday be achieved.  
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Figure 7.01: Proposed design decision diagram - the ideal integration of lighting and architectural design decisions.



Glossary

daylight factor :   the measure of the amount of overcast daylight illuminating an interior space.

footcandle (fc) :   a measure of illuminance. One footcandle is defined as the amount of light falling on a  
    one-foot square spherical section positioned one foot away from a single lit standardized  
    candle.

human visual system (HVS) :  consisting of the eyes, neural pathways to the brain, and visual processing portions of the  
                brain, the HVS receives and translates light waves into visual images and perceptions.

IES files :    created and/or regulated by the Illuminating Engineering Society of North America  
    (IESNA), IES files are digital files that contain information about illumination levels and  
    distribution of electric light fixtures.

illuminance :    the amount of light falling on a surface, commonly measured in footcandles.

LED :     Light Emitting Diode, a recently popularized type of lamp with improved efficiency and  
    smaller size over other sources such as incandescent and fluorescent.

lighting power density :  a measure of the energy efficiency of a lighting scheme, shown in W/sq ft, calculated by  
    dividing the square footage of the occupied space by the total wattage of the electrical  
    lighting system. 

luminance :    the amount of light being reflected from a surface, commonly measured in lux or in  
    candelas per meter squared (cd/m2).

parabolic reflector :   a reflector shape used in some light fixtures, redirecting light from the source so that it is 
    reflected as a beam of parallel rays. Often used for spotlights and other fixtures that  
    require a concentrated beam and limited spread of light.

sustainable :    an adjective used to describe energy-saving methods of architecture and building,  
    commonly defined as methods that avoid depletion of natural resources and/or minimize  
    contribution of polluting materials to the atmosphere.
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