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THE MATERIAL LIGHT
EXPLORING THE RELATIONSHIP BETWEEN
CONTAINED AND CONTAINER

“Well, the light in Greece is very, very intense.
Greece is very rocky, and | heard scientist’s
discussing it once. They said there’s a lot of
calcium in the rock and somehow that [the

calcium] gets in the air and it causes some sort of
electro-magnetic zing. It's a very brilliant light. And
if you go to an island with a lot of pine trees the
light is very different because there’s a lot of resin
in the air from the trees. It’s all in the air and has
this effect on the light because the light is hitting
all those little pieces of pollen and refracting off of
it. But the light is just clear and brilliant, and you
can tell why there was all this clarity in their art.”

-Brice Marden



ABSTRACT

Many buildings around us use the same ubiquitous boundary materials that fall short in directly influencing the
disposition of the space it defines. There are many different opportunities to explore myriad material compositions to
present the ambient qualities of space in a manner the puts the constructed boundary to the task to acclimatize the
interior it envelopes. This thesis will explore a series of material compositions, with a focus on natural light, and how the
articulation of the spatial boundary can bring out the strong qualities of daylight for visually sensitive activities. With this
exploration, | will examine ways to define the contained ambient daylight through the nuances of the material boundary
itself, developing and testing the possibilities made possible by careful material selection and composition. By exploring
these different material assemblages, it will contribute to the boundary - space dialog, expanding the possibilities with
careful experimentation using state-of-the-art tools and techniques. It also brings an increased awareness of how
building materials can contribute to the intensive shaping of interior environments without the use of high-grade energy
sources.

RESEARCH CONTEXT

Many of the buildings around us use the same wood frame construction with gypsum board and curtain wall systems
without consideration for how these material assemblages will influence the ambient environment they define. This
design methodology has led to buildings that rely heavily on high-grade energy sources to ‘condition’ the interior
environment. With electric lighting accounting for approximately 1/5th of the energy use for commercial structures,
exploring and implementing effective material technologies can results in significant energy savings for buildings. Many
of the aforementioned examples do not consider light itself a physical substance that interacts and draws influence from
the material elements that constitute a work of architecture. This thesis, its systematic work flow, and its affiliated
outcomes aim to change that.

RESEARCH QUESTION

- How can light be considered a physical substance, working in concert with the material enclosure to acclimatize
interior space?

- How can the material enclosure propagate its influence to become a spatial concern in addition to a concern of the
surface?

- How can the disposition of daylight within a building inform the user’s perception of low, moderate, and high
illuminance levels?

METHOD OF INQUIRY

The highlight of my design undertaking will be to look at how to create spaces that will alter occupant perception. For
the first half of the period of study, | investigated different ways spatial enclosures change the experience for the user
and how the different materials may play a crucial role in this. Then for the second half of the study period, | conducted
a series of tests that disclosed how different material modifications and compositions played a role in altering the
perceived and absolute lighting behavior within each space. The primary question was how an architect could create
different atmospheric qualities through sole manipulation of he tectonic aspects for the physical building elements.

PROJECTIONS / ANTICIPATED RESULTS

That staging light and dark areas in the building helps adjust the eye to make even low levels of light be perceived as
adequate. Doing more with less light.

The positioning of light source and receiver in the space also aids in perceiving light levels as adequate: making the most
of source light available.

Computer modeling and simulation tools will aid in identifying where the light falls on specific areas of the enclosure,
year-round, so they can be articulated concerning those gains, such that the enclosure develops consciousness of the
tracking of the sun in the sky.

That the following material strategies, endowing the raw material with new properties through design, are most effective
in shaping the luminous environment:
-Glass

That the following material strategies, endowing the raw material with new properties through design, are least effective
in shaping the luminous environment:
-Gypsum white wall

The physical operation or moadification, punching and embedding, is the most effective in shaping the luminous
environment.

The physical operation or modification, cutting, is the least effective in shaping the luminous environment.

That digital technology and computer-aided fabrication contribute to these aobjectives in the following ways:
-They help create ways to accurately create a pattern or manipulate a material in a controlled way.

That computer simulation and modeling aids in the process in the following ways:
-They create multiple ways to test the model and allow for multiple variations of the model to be tested against one
another.

vi
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PRECEDENTS

| choose four buildings that | took inspiration from. These
buildings show a unique way at using materials to shape
the built environment in an intuitive way



Dhatu
By: James Turrell

Venice Fog
By: Larry Bell

experienca with
what the viewer
can see

both images are displaying a range of
differant conditions that you can achiave

This installation is composed of

In this exhibit you enter in a room with
a staircase that seams to be leading is created multiple large glass boxes that

sketch of how this space

use translucent and colored
glass to create a space that
looks like the morning fog in the
coast of California. Although this |
is an installation, it shows the
different characteristics, and
qualities that light and glass

can transform into. Bell said, S e o St B o el o
“Although we tend to think of

glass as a window, it is a solid

liquid that has at once three

distinctive qualities: it reflects,
absorbs, and transmits light

all at the same time”. It is also
important to think about light as

a material, and how it can form = =
an experiential quality.

up into a 2d image. You do not realize
that there is another room you can
venture into. Once you are in the room
the atmosphere and color make you
loose you sense of reality, and your
senses are gone. The room itself has

no corners connecting the walls and
floors, and makes you perceive this
space as an abyss. To create this space,
Turrell created a large room in the back
that is lit up with ambient lighting, and
creates a picture frame like view from
one room. By softening all of the edges,
and changing the perception of the
viewer, he was allowed to create this
experiential space. This exhibit is using
light as a medium and is able to achieve
this through the shape and environment T
that he creates in each room e e R e e




Revolving Bricks Serai
By: A.P.P. ARCHITECTS
& ASSOCIATES

The pattern ‘:z The facade
doe not changes as you
allaw for walk along it
visibility ]

looking up

differant layere of
visibility

This building utilizes bricks in its facade
to create a dynamic facade. With the
variety in the placement of the brick,

it displays a pattern that allows for an
experiential architecture. The facade
offers views from the interior, but only
looking straight forward. There are
residential buildings around the site so £
they created it in such a way that one 7 \\\
could not look down into other homes. £
With the use of rotating bricks that are
painted, they were able to achieve a
building facade that provides privacy, as
well as great daylighting.

This facade shows us the use of
simple material, and how it was able

to break away from its norm, and

allowed to be created into something
that has a different experience from its
predecessors.

Mask House
By: WOJR

ferent material

Ueage, and the light
[ from the doorway is
/eery, yet inviting

This house is designed for someone who lost his brother
in the lake the house overlooks. The house is created to
help rehabilitate the ones that are suffering and show
great experiential experiences that one would not think
would come. The buildings show us both the light and
the dark in the world and the qualities of the materials
they use help bring that out. The charred wooden planks
on the front of the house act as a mask. Inside the
house, it is composed of a wooden paneled interior that
is bright and warm. Despite its intentionally insecure
facade, the house is sparse but cozy, open but private,
and provides a quiet and secluded place. This building
truly shows us that everything may not be as it seems
from the outside. The use of contrasting materials

and their properties shows us that many different
experiences can be displayed by them.

i just & mask for
the building

the shapa the
building hes brings
out an anxious
axpariance

>

\ The contrasting material
usage and the views that

the wind




RESEARCH PROCESS

The next chapter shows my five principles that | used to
measure and study the lighting qualities of the container
and how it affects the contained



FIVE PRINCIPLES

For this thesis my research process
consisted of 5 different principles

that | would study to help get a better
understanding on how the container
effects the contained. These principles
are light sourcing, solar ray tracing,
material influence, fabrication and
construction, and composite assembly.

Light Sourcing
north, south, east, west, overhead, side,
direct, indirect

<O £

Depending on orientation of the
opening it affects the lighting values
inside the container. The lighting also
changes with the time of day.

--—->

Solar Ray Tracing
static solar ray path and number of
reflections from the source to the
receivers

<

----9

The shape of the container affects
the solar ray path the light takes to
reach it's target point. The more the
light reflects off the surface, the more
diffused the light becomes.

Material Influence
looking at how light behaves with
different materials

----9

Material's and their texture can also
influence how the light will reflect off
the surface. With a rougher material,
the light is more diffused, while a
smooth surface allows the light to
reflect of the surface.

Fabrication and Construction

finding opportunities to articulate the

surface of select material types in
fabrication or construction process

Articulating the surface of the
material can change the influence it
has on light. This can be changed by
appluing a finish, or manipulating the
surface of the container.

Composite Assembly
looking at using multiple treatments of
materials along a surface to alter the

source to receiver dynamic

I

Using multiple materials allows for
an endless possibility of how the two
materials can intertwine to change
the property of light.

10



LIGHT SOURCING

These studies show the basic ways
light can enter a space.

N

Top

Fully Open Surface '

Vertical Fins i

Angled Fins

Angled Fins

Light Sourcing diagram

West

L]

North

Light Sourcing diagram

Numinance: Lux

4000

2500

= =

1000

200

The light sourcing diagrams
show that the main contributer
for how much sun enters the
space is the orrientation of

the opening. Manipulating the
apening also allows far light to

become diffused.
2



LIGHT SOURCING

From these studies, | discovered that there are many
different ways to treat the light before it enters the space.

Ambient Light

Direct Light

Ambient Light

Ambient Light

Ambient Light

Ambient Light

14
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SOLAR RAY TRACING

From these diagrams | discovered that how the light is

treated at the opeing and what the container itself does to
change the light.

The light bounces off the
\\ ; mechanism on the room
b and is diffused throughout
|

the space.
Solar Ray Sketch Ground Condition Sketch
There are two different , ‘L\ Twtat F
openings where light B T -
entzrs tr?e space og the ' B RS %) The light is diffused by the
i i o T rid structure. The light is a
left side there is a harsh =5 : 2 14 ,'1 gsoft st bgcause
light through the cross. On SESEEnNE o2 A ts 0 i by o
the right side the light is a T e LLE T of how the light will bounce
softer gradient as it washes ol Q
on the wall. i
Ground Condition Sketch

off the wooden structure

Ground Condition Sketch

The openings in this space
allow for the wall to be
illuminated by the light and
for the direct light to not
enter the space.

The brick openings create
a soft glow of light that
allows the small openings
in the wall to be illuminated.

Ground Condition Sketch

Ground Condition Sketch

The light illuminates the
opening reflected onto the
wall. The center of the light
is direct but then there is an
outer layer of ambient light.

The depth of these openings
create a linear project light

Solar Ray Sketch

Ground Condition Sketch

Solar Ray Sketch Ground Condition Sketch
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Solar Ray Sketch

Solar Ray Sketch

Solar Ray Sketch

Ground Condition Sketch

Ground Condition Sketch

Ground Condition Sketch

The material that is being
used allows for the light to
be diffused as it enters the

space.

There is an ambient glow
along the wall with the
opening.

The diffused light is coming
from both sides of the
space, and the object

hanging above allows for
there to be a contrast in
light.

Light enters the space and
then gets diffused through
the material.

Solar Ray Sketch

Ground Condition Sketch

Ground Condition Sketch

Ground Condition Sketch

Ground Condition Sketch

The light enters the rooms

but becames more ambient

in the hallways. The light is
bright but not direct.

The light baunces of the
mechanism and creates and
ambient light

The glass blocks create
ambient lighting

The light well creates a
spotlight effect on the
ground. It is achieved

through the geometry of
the apening and depth of it.

22



MATERIAL INFLUENCE

In these materials, | explore and get a better
understanding of how the material interacts with
light and how it creates a unique atmosphere.

Smooth Concrete

Glass

Black Wall

Rough Concrete

White Wall

Textured Glass

These material swatches are
showing how light interacts
with the material in a controlled
rmanner.

24



MATERIAL INFLUENCE

In these materials, | explore and get a better
understanding of how the material interacts with
light and the properties of the material itself.

\\\\“\WII\\HIIIIIIIHHIIIIIIII\H\IIIIIIIH\HIIIIIIIHHIIIIIIIIHHIIIIIH[,',.,/‘, \\\\\\HII\\HIIIIIIIHHIIIIIIII\H\IIIIIIIHIIIIJHIIIHHIIIIIIIIHHIIIIIH[,',.,// \\\\\\ml\]HLIIIIIIIHHIIIIIIIIHHIIIIIII\HHIIIIIIIHHIIIIIII\HHIIIIH”,.III \\\\\\HIIIIIII\\H\IIIIIIIH\\IIIIIIIIHHIIIIIII\]HIIIIIIIIHHIIIIIII\]HFJ]_J,,/I \\\\\\nlllllll\\H\IIIIIIIHHII\H\IIIIIIIH\[\IIIHIIIIIIIIHHIIIIIIIHHH””// \\\\\\nllllllll\HHIIIIIII\HLIIIIIIIHH\IIIIIII\HLIIIIIIII\\HIIIIIIIHW”,,,//

£ Wood - Concrete E Glass E s Metal E Stone B Plaster

% Texture: Medium § Texture: Med/High Texture: None § Texture: Low/Med Texture: High Texture: Medium
é Surface Reflectance: Low g Surface Reflectance:  Low/Med Surface Reflectance: High g Surface Reflectance: Med/High Surface Reflectance: Medium Surface Reflectance: Low
é Color: Warm % Color: Cold Color: None g Color: Cold Color: Cold Color: Variety
g Light Transmission: None E Light Transmission: None Light Transmission: High E Light Transmission: None Light Transmission: None Light Transmission: None
% Solar Absorptivity: .40 § Solar Absorptivity: .60 Solar Absorptivity: 10 § Solar Absorptivity: aluminum Solar Absorptivity: 5-7 Solar Absorptivity: .25-.40
: E = 15-.30
: £ 5 steel
z E z 75-80
= Grain causes light to disperse. = Light is diffused from rough Light gets reflected and E Smooth surface reflects Rough surface diffuses light Smooth texture creates a base
g E texture, but the surface can be refracted. e light line for lighting properties
E : reflective on smooth parts. z

’,///"'”UH\IIIIIIIHH\IIIIIIIHHIIIIIII\\H\IIIIIIIHHIIIIIIIIHHIIIIIIIH\\\\\\\\\\ ’,’//"‘”U\HIIIIIII\HHIIIIIII\\HIIIIIIIHHH\HHIIH\IIIIIIII\\HIIIIIIIH'I.\\\\\\\\\ ,///”’WHHHIIIIIII\\H\IIIIIIIHHIIIIIII\HHIIIIIII\\HIIIIIIIIHHIIIIIII\\\\\“\\\\ ’////””HIIIII\\HIIIIIIIHHIIIIIIII\H\IIIIIIIH\HIIIIIIIHHIIIIIIIHH\Illl“‘\\\\\\ ’///Il’”lllllll\\HIIIIIIIHHIIIIHIIIIIIIH\HIIIIIIIIIIIIIHHIIIIIIIHH\Illl\“\\\\\\ ,/I,""”FHIIII\HHIIIIIII\H\IIIIIIII\\HIIIIIII\HHIIIIIII\H\IIIIIIIH\HIll\“\\\\\\

26



FABRICATION AND CONSTRUCTION

In this section, | manipulate each material and see
the affects it has on the contained environment.

South Facing
Shutter 1/10
Aperture f/8
ISO 100

Time 3:30

North Facing “llml

Shutter 1/30
Aperture f/8
ISO 100
Time 3:30

The wood reflects the direct
south sunlight and makes
the walls appear very
bright, while the north sun
allows for you to see the
wood and it’s properties.

28



FABRICATION AND CONSTRUCTION

South Facing
Shutter 1/10
Aperture f/8
ISO 100

Time 3:30

North Facing
Shutter 1/30
Aperture f/8
ISO 100

Time 3:30

South Facing
Shutter 1/10
Aperture f/8
ISO 100

Time 3:30

North Facing
Shutter 1/30
Aperture f/8
ISO 100

Time 3:30

The concrete texture
becarmes very crucial in
this study because the light
will show the texture. The
glass has a multitude of
effects depending on how
you change the surface or
shape of the glass. When
introducing colar, the semi-
translucent glass reflects
it's color onto the walls

more than the colored glass.

30



COMPOSITE ASSEMBLY

In this section, | combine materials and challege
how the container affects the contained

| i
Taw

This model is composed of a white hallway that has rounded edges to help have a more
cansistent lighting conditions on the walls. By using red and yellow translucent glass, you
are able to achieve a variety of lighting and color conditions. By changing the orientation
and if its direct light or sunlight also affects the space dramatically

—
- '

This model is a white room that has an opening on the ceiling. Adding a red translucent
material allows for the room to change color dramatically. When there is nothing to
filter the light, the light becomes a spotlight that moves around in the room as the suns
orientation changes.

32



COMPOSITE ASSEMBLY

In this section, | combine materials and challege
how the container affects the contained

This model is a room that has a single opening. This opening has a lot of depth and
bounces the solar rays to diffuse the light and wash the ambient light onto the wall.

hd

This room is a white wall room that has a texture applied to it in a gradient going from
one side of the room to the other. There is one opening that has translucent glass on it,
and depending on the orientation of the room, it changes the affects dramatically. Looking
at the textured material, you can tell that the more rough a material is, the darker the
space around it will be.

34



MODEL EXPLORATION

Throughout the thesis process, one of the main ways | would design and learn about how the container affects the
contained is through model making. Model making is an integrative way to design with light in mind and how it interacts
with the materials. Using a lux meter, | was able to then take my models and have the correct lux readings in different
areas of the model.

| would usually take models outside and study how the light reacts to the container, although there are certain times
that the sun was not out. | then used the helidomn, which would replicate how the sun would react with the model.

Through model making, | was able to create real world results that are not as achievable in digital models. Trying to
recreate these results in a digital model and rendering software is difficult and will give you a close result, but not
completely accurate.

- r } — \ ‘

Model with Heliodom

Model with Sunlight




SITE CONTE

SITE LOCATION

Location Diagram

Cyprus was chosen as my site
because of the constant clear
skies and vivid bright light. It is
also a wealthy area that can
support a museum.

Location Diagram
This site is located on the

perimeter of the city and is located
an a hill that provides a great view
towards the city.
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SITE CONTEXT sl

The sun path diagram shows
that the sun’'s range is between
31degrees in the winter and 79
degrees in the summer

Jul Aug Sep Oct

(i [[mo | [mastly doudy [ overcast ]
o o on toow

Cloud Cover Diagram

The Cloud cover diagram shows
that from may to october, the
sky is mostly clear, while the
other months have a 70 percent
chance of being sunny. Cyprus
skies are very sunny compared
to other parts of the world. This
was one of the major reasons to
pick this site.

Sun Path Diagram

Summer

Winter

The sun path diagram shows
o that the sun’s range is between
. g 31and 79 degrees. The equinox is
Lo h around 64 degrees. This shows us
’ that the sun will remain relitively
high in the sky compared to other
locations.

Sun Path Diagram

Section Sketch

The section shows that the north side is underground while the south side is
above ground. It also shows the progression from light to dark spaces

Plan Sketch

The plan was designed in a way to where the

bright rooms are located on the exterior where

you have to progress through a labyrinth of dif-
ferent lightings to reach it.

40



BUILDING DESIGN

The next chapter shows the design of the overall building

42



For this muse Q"n design, the building layout is d“
square design w‘i\th the exhibits on th i :
center is the brightest and open to the




First Floor Plan

e
[ (==

 Conservation Pavilion
Section BB

o

BEFk-Qil Pavilion <

& Silk Screen Pavilion

;8 Section DD

1 Lobby ' i

2. Canservation Pavilion [ o

:

< 3. Marble Pavilion o ¢

4. Light 0il Pavilion : _ S
5. Silk- Screen Pavilion i % o
6. Dark Oil Pavilion e - e ;

7. Bathrooms
8. Central Pavilion

- & o
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1. Marble Pavilion
2. The Void

3. The Pavilion
4, Entry

Entry and Marble Pavilion Section AA

TIRR FYRTIARY ™

&

o




Al

1. Dark Qil Pavilion
2. Labyrinth Hallway
3. Conservation Pavilion

Dark Qil Pavilion and Light Oil Pavilion Section BB




1. Lobby

2. The Void

3. The Pavilion
4, Room 2

Lobby and Light Qil Pavilion Section CC




1. Silk Screen Pavilion
2. Labyrinth Hallway

3. The Void

4. Conservation Pavilion

Silk Screen Pavilion and Conservation Pavilion Section DD




West Elevation




South Elevation




PAVILION DESIGN

The next chapter shows the design of the
individual pavilions and the iterative process used to design
them

60



MARBLE PAVILION

Artist: Giovanni Strazza Artist Alexandros of Antioch
Year: year unknown Year Between 130 and 100 BC
Tupe: Carrara marble Type: Marble

Dimensions: &8 cm (19 in) Dimensions: 203 cm (80 in)

Lux value: 3900 Lux value: 3900

The Marble Pavilion holds two famous marble sculptures
that show great detail textures of the human body and the
fabrics. These sculptures require ambient lighting at a high
lux value. The pavilion envelope creates a vibrant ambient
light that houses the sculptures.
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MATERIAL EXPLORATION

Sanded Glass in South Light

Sanded Glass in North Light

In direct daylight the
treated glass glows
while in north ambient
light, it appears fogy and
looses its

reflectivity.

How do you achieve this
effect but keep the sur-
face highly reflective

One Side Sanded

Both Sideds Sanded

The first image shows
the glass sanded on one
side. The reflective side
is facing the front.

The second image
shows the glass sand-
ed on both sides. It is
no longer reflective but
remains very cloudy.
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ITERATION PROCESS
FIRST ITERATION

In this pavilion, the container is seperated into
two layers that help filter the light to create an
ambient affect.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections

® Space appears to
dark and needs

o Sculpture needs more
light coming from
above, with a softer
light coming from the
sides.

more ambient light
coming from different
directions

Iteration Sketch

Openings allow for more light to come in and wash the
surface of the sculpture. Need to create more of a contrast
between heavy sculpture and light room. Need to test with
actual sculpture to see if the lux values are best fit for the
sculpture

66



SECOND [TERATION

The correct lighting levels are achieved but
there is no way to show how the space above
appears as a cloud.

Interior Perspective

Overall Model Interior Perspective Showing Carrections

Desired Light levels are
achieved.

c Need to create more
contrast between
heavy sculpture and
light space above.
space needs to
conceptualize a cloud

PILLARSTO

/ CREATE DEPTH

2 !

Iteration Sketch

Create pillars coming from sky
to create depth in the cloud
atmosphere above
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FINAL ITERATION

The lighting levels are created by two different enclosures
in this pavilion. With the exterior enclosure blocking out the
light except for openings in the top and very few on the
sides. Then the light passes through the second enclosure
that takes that direct light and transforms it to a soft and
bright ambient light.

Overall Model

Interior Perspective
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Interior Perspective

The Marble Pavilion houses
marble sculptures that
appear to be very heavy.
This room focuses on the
cantrast of the container
and the contained sculpture
itself. The heavy sculpture
is juxtaposed with the light
cloud like room, and the
sculpture also appears to
be sitting on this clouded
box. The lumber hanging
from the cloud ceiling brings
a heavenly contrast as it
insist they are reaching
down from the sky to
contact the sculptures.

Pavilion Section

Diva Lighting Results

Virtar

Sanded Glass

Concrete Wall

Timber Framing

Glass Opening

Inside the glass enclosure the light is
diffused evenly

Outer edge has more direct light from
the windows

lluminance: Lux
4000
2500

1000
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CONSERVATION PAVILION

X Aﬁ

The Conservation Pavilion is a place where pieces are either
held when not on display or when curators need to touch
up a piece of work. This room requires different types of

lighting conditions that can light up a piece of work to their

required lux levels.
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MATERIAL EXPLORATION

S|
Material Exploration Perspective Material Exploration Perspective
Overhead When creating a
light creates room out of the
warm glow wall, it filters light
coming from while providing an
toothpicks aesthetically

pleasing wall.

Painting
toothpicks
black creates
very dark
void but does
- not keep the
warmth from
the

materials

Material Exploration Perspective Material Exploration Perspective
When looking from

the other side,

toothpicks appear to

fade away

Iteration Sketch
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ITERATION PROCESS
FIRST ITERATION

This room is using toothpicks to
filter the light into the space

verall Model Interior Perspective Interior Perspective Showing Carrections Iteration Sketch
o Sculpture needs more e Space does nat have  Create room with light coming from twao
ambient light enough lighting shift  sides. One side has larger opening and
between spaces reflective surfaces. The other side has

smaller opening and concrete
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FINAL ITERATION

The use of different materials allows the enclosure
to transform the light in a way where the user can
choose what lighting conditions they want. When they
enter the room, there is high-gloss materials that help
create a brightly lit space. Then this light is diffused
through the wooden dowel walls that control the light.
Finally there is a concrete wall that allows low lighting
levels to cascade down the wall

Overall Model

Interior Perspective
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Interior Perspective

Interior Perspective

The Conservation Pavilion
is a place where numerous
artworks can be stored and
waorked on. This demands a
range of lighting conditions
for the appropriate piece of
waork. With multiple ways
to diffuse light, there are
many different areas in
which an artwork can be
waorked on to showcase
the best lux value for it.
The multiple materials also
allows for different hues
whether the artwork needs
a cold or warm light. This
room displays the use of
materials to create a wide
range of lighting conditions
that will show off the
artwork.

Pavilion Section

Equinox

Winter

Concrete Walls

Wooden Dowel Wall

Diva Lighting Results

Summer.

Light washed wall

Diffused ambient
light

Brightest light

Skuylight

High Glass White
Wall

lluminance: Lux

4000
2500
1000

200
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SILK SCREEN PAVILION

T K |

Toll (from the Premutations Series) Composition in purple Comnposition no. 240/250

Artist: Victor Vasarely Artist: Victor Vasarely Artist: Victor Vasarely
Year: 1985 Year: 1985 Year. 1979

Type: Tempera on board Tupe Silk Screen Type: Silk-screen
Dimensions: 311/2 x 311/2 inches Dimensions: 80 x 80 cm Dimensions: 99 x 99 cm
Country of origin: Hungary Country of origin: Hungary Country of origin:  Hungary

Lux value 8000 Lux value 8000 Lux value Q000

The Silk Screen Pavilion holds three
paintings by Victor Vasarely that show
how geometry and color can create
exquisite art. These paintings require

a high lux with ambient lighting. The
pavilion envelope creates a vibrantly
ambient lit white room that houses the
colorful artwork.
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ITERATION PROCESS
FIRST ITERATION

The objective of this model is to create
two distint zones, one being a dark
tunnel and the other being a bright void.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections

€ Lux values need to
be more distinct.
Transition needs to be
more dramatic.

® Tunnel's material needs
to absarb while room
needs brighter ambient
light

Iteration Sketch

Tunnel is painted black and
will be a dark wood
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SECOND [TERATION

Chanign the material of the
tunnel helps create 2 distint
zones, but the contrast is not
enough

CRITICAL PLANE

Overall Model Interior Perspective Interior Perspective Showing Corrections Iteration Sketch
° Room walls are still Translucent material will be
distinct even when applied to diffuse light

they are curved. Light
is not ambient enough
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THIRD ITERATION

In this iteration, | discoverd that
now | need to put in the actual
paintings to show the lighting
values.

Overall Model Interior Perspective

Interior Perspective Showing Corrections

@ Lux Values and
transitions are
achieved but no
paintings to determine
if the values are
correct

Iteration Sketch

Paintings will be added to
show true light values
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FOURTH ITERATION

The room has the correct lighting
conditions but the paintings are
to big.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections

0 Paintings take up
majority of the space.

Iteration Sketch

Room will be scaled by 2
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FINAL ITERATION

With the top of the main enclosure being a light diffusing
translucent glass, it allows for the ambient light to fall
into the space and appear trapped in a void. The hallway
leading to this space is a dark wood that allows for
this part of the enclosure to absorb light and make the
transition between the spaces magnificent.

Overall odel

Interior Perspective
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Interior Perspective

Interior Perspective

The Silk Screen Pavilion
holds three geometric
abstract art that demands a
high lux value. To enter the
space to get to the room,
you have to walk through a
small dark hallway. What
appears before you is three
paintings suspended with
wires, and is behind a
backdrop of a white wall.
When you go to the ledge
where the artwork is, you
enter a ambient lit void
where you cant tell where
the walls stop and meet
anather. This is achieved
through curving all of the
walls where the shadows
remain a constant. The
dream like space in contrast
to the sharp colors of the
paintings creates a contrast
that highlights both aspects
of the room and artworks.
This room shows the duality
of two different materials
and lighting conditions,

but how they can work
together to enhance the art.

Winter Equinox Summer

Two Layers —\
of EFTE
18,000 LUX

Dark Light

Absorbing
— —
Wood

Pavilion Section

Ambient light on the middle of
the volume

Dark tunnel

O
Diva Lighting Results

falls down

+——— Ground bellow is darker as light

luminance: Lux

4000

2500

1000

200
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DARK OlL PAVILION

Study after Velazquez's Portrait of Crowning with Thorns The Death of Socrates

Pope Innocent X Artist: Valentin de Boulogne Artist: Jacques-Louis David
Artist: Francis Bacon Date: 1627-28 Year: 1787

Year: 1953 Medium:; Oil on canvas Medium:; Oil on canvas
Medium: 0il on canvas Dimensions: 132 = 96.3 cm Dimensions: S1.0inx77.2in
Dimensions: 153cm x 118cm Lux value: 900 Lux value: 900

Lux value: 800

The Dark Qil Pavilion holds three paintings
that show great contrast between the light
and dark. These paintings require ambient
lighting, therefore this pavilion lets the
ambient light fall down onto the paintings
while leaving the center of the room dark.
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ITERATION PROCESS
FIRST ITERATION

In this pavilion, | am using concrete embeded with glass,
and allowing the ceiling to be open on the perimenter to
allow light inside.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections

@ Space is to dark, and
needs more ambient
light

Iteration Sketch

Space needs more light inside.
Create larger ceiling
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SECOND [TERATION

Bu changing the depth of the ceiling and the opening size,
it changes the lighting values of the room.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections Iteration Sketch

o Ceiling and wall Create deeper and wider ceiling
opening to large.
Does not create a
dynamic shift in light
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THIRD ITERATION

By making the depth of the ceiling even greater, it allows
for a dynamic change in lighting and allows the space to
feel compressed in the center.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections

0 Can the plexi glass
transfer more light

Iteration Sketch
Enhance plexi glass wall by
cutting out ambient light
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FOURTH ITERATION

By closing of the ceiling it allows for light to enter through
the glass but the space is to dark.

Overall Model

Interior Perspective

Interior Perspective Showing Carrections

c Although plexi glass is Revert back to old
illuminating, the space design and add
is to dark for artwork artwork to test the lux

of the space

Iteration Sketch

Revert back to previous
design, but make ceiling a
dark void
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FIFTH ITERATION

Hollowing out the box and painting the inside black cre-
ates this dark void up above while the perimeter allows
light to cascade down to the paintings.

Overall Model

Interior Perspective

Interior Perspective Showing Corrections

@ Walis are not bright
enough

e Middle space needs to
be darker to allow for
dramatic shift in light
quality

Iteration Sketch

Add more space to bring
in more light

N4



FINAL ITERATION

The concrete and glass enclosure creates a light washed
wall that is not to overexposed. The height of the enclosure
lets light diffuse as it bounces down the walls to the art-
waork. The dark void above creates contrast with the space
and the artworks on the outer edge.

Overall Model

Interior Perspective

16



The Dark 0il Pavilion holds Surnmer EdfinGK
three paintings that show i
a dynamic range of light _ i
Treated Box with
and dark values. These opening on the boﬂ
paintings main focus is
the lighting achieved in "I I
the work, therefore the
room that houses these
shows a shift in the light
and dark values. With the
concrete and glass walls,
they let light bounce down
the perimeter and shine
down on the paintings. The
middle of the room houses
a black box that is open
for the viewer to look up
and see the black void that
appears in the room. In this
room the contrast between
the light and dark areas
compliments the dynamic
artwork.

_ Winter

Glass Embedded into
concrete

Concrete Wall
e

Interior Perspective Pavilion Section 300 LUX

Light washed outer edge

Dark volume in the center of the
space

lluminance: Lux
4000

2500

1000

200

O
Diva Lighting Results

Interior Perspective
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LIGKT OIllL PAVILION

The Son of Man Rooms by the Sea Nighthawks

Artist: Rene Magritte Artist: Edward Hopper Artist Edward Hopper
Year: 1964 Year: 1951 Date: 1942

Medium: 0il on canvas Mediurm: Oil on canvas Mediurm: Qil on canvas
Dimensions: 116 cm = 89 cm  Dimensions: 2'5" x 3" &” Dimensions: 841 x 152.4 cm
Lux value: 2500 Lux value 2500 Lux value 2500

The Light Oil Pavilion holds three famous
paintings from the 40’s, 50’s, and 60’s. These
paintings show a great amount of detail and

color and require ambient lighting. The pavilion
creates an ambient lit room with a spotlight of
light cascading the paintings.
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ITERATION PROCESS
FIRST ITERATION

In this pavilion, | am testing the use of sponges and how
they can be semi-transparent and allow light inside.

Overall Model Interior Perspective Interior Perspective Showing Carrections Iteration Sketch

@ Material does not allow Change material for a more trans-
much ambient light parent one
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SECOND [TERATION

By using a scrub, it allows far more light to enter the
space.

Overall Model Interior Perspective Interior Perspective Showing Corrections Iteration Sketch
o Material is to Add a light diffusing surface after the
distracting and light is main material

not ambient enough
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THIRD ITERATION

Adding a translucent glass allows for the harsh shadows
to become diffused

Overall Model Interiar Perspective Interior Perspective Showing Carrections Iteration Sketch
o Not enough ambient Change light filter material and add
light to show illuminating spotlight

paintings

128



FINAL ITERATION

By changing the material being used to diffuse
the light, it brings more controlled ambient
light. The concrete spotlight brings a focus of
light onto the artwork

Interior Perspective
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Interior Perspective

The Light 0il Pavilion holds
three artwarks that show
a great range of color and
atmosphere. This room
creates a warm ambient
lit atmosphere with a
spotlight on the work. The
spotlight is concrete to help
neutralize the warmth of
the room for the paintings.
This room displays the use
of materials to create an
overall ambient light, and
also facusing on how the
ambient light colors work
together to create the
desired lighting conditions.

Concrete box with
glass clerestary

Wooden 4x12 with
glass in-between

Pavilion Section

O

Diva Lighting Results

Soft ambient light

Area where light is coming in
from the south side

lluminance: Lux

4000
2500
1000

200
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INTERMEDIARY PROGRESSION

This chapter shows the progression ane might take when
exploring the museum

136



Series One

Series Two

138



Series Three

Series Four

When walking through the building, the viewer is integrated into the various light levels the museum
has to offer. The staging of light and dark areas in the building helps adjust the eye to make even low
levels of light be perceived as adequate. When the viewer is in the dark hallways, their eyes adjust
and are able to walk around easier. Once they enter a room, their eyes adjust to the light in the
pavilions. This strategy allows the building to do more with less light.

140



IMAGES

Marble Pavilion Paintings
pg 62 https: //twitter.com/seanvec/status/1239675492002934785/phata/1

pg 62 https: //www.pinterest.com.mx/pin /376613587583060568/?autologin=true&nic_v1=1az%2ByZ9AFY XKROWQqxs45p%2BWSSuo8 t4jygEigk)ZkKs%2FOKjYY

JMEdz5iMpISNGBfy6D
Conservation Pavilion Paintings

pg 76 https: //www.pinterest.at/pin /540150549047921910/7nic_v1=1aAYbKVdIfaNtSqEwWHNNWaYor Sz 9usimtakKHEdf 0%2FU0gImvk6 ZjX3IrSFpXn9Qi0BE
pg 76 http://www.rnasterpsicoanalisis.com /echa-vistazo-los-textos-publicados-mas-destacados/

pg 76 https: /fartchive.ru/encyclopedia /457~Zhivopis%27_i_moda_Gogen_na_spine

pg 76 https: //wwwwallpaperbetter.com/id/search?q=harmensz

Silk Screen Pavilion Paintings

pg 88 http://www.unesco.org/artcollection /NavigationAction.do?idOeuvre=2966

pg 88 http://wwwunesco.org/artcollection/Detail Action.do?critere=AUTEUR&Index=all&id0euvre=2982&nouvelleLangue=es

pg 88 http:/fartvalor.com foperations/victor-vasarely/

Dark Qil Pavilion Paintings

pg 104 https: /fartchive.ru/news /4235~10_samykh_strashnykh_kartin_po_versii_chitatelej_Artkhiva_artvybory_k_Khellouinu

pg 104 https: //www.metmuseurn.arg/art/collection/search /663663

pg 104 https: //www.metmuseurn.org/es/fart/collection /search /436105

Light Qil Pavilion Paintings

pg 122 https: //theculturetrip.com/north-america/usa/new-york /new-york-city farticles /how-new-york-shaped- artist-edward-hopper/
pg 122 https: //wanford.com /rooms-by-the-sea-by-edward-hopper/

pg 122 https: //www.artranked.com /topic/Ren%C3%A3%C2%A9+Magritte

Light Sourcing and Solar Ray Tracing Images
pg 14 left image 3, pg 19 leftimage 3 https: //www.archdaily.com /905836 /treasuring-history-photographs-of-tadao-andos-first-european-villa-resto

ration/Sbebb0c708a5e5a58c00052b-treasuring-history-photographs-of-tadao-andos-first-european-villa-restoration-im
age

pg 16 right image 3, pg 22 left image 1 https: //www.subtilitas site/post/141268915334/gigon-guyer-kirchner-museum-davos-1992

pg 14 right image 4, pg 20 left image 2 http://arkipelagos.blogspot.com/2013/11/blog-post_23.html

pg 18 left image 1, pg 22 left image 4  https: //ifpo.hypotheses.org/3763

pg 18 right image 1, pg 21left image 3  https: /fafasiaarchzine.com/2014/02/s0-i-3/

pg 15 left image 4, pg 20 left image 4  https: /fwww.domusweb.it/it/speciali/novanta-anni/2018/domus-1978-97 html

pg 15 left image 3, pg 20 left image 3 https: //www.archdaily.com /877432 /peter-zumthors-kolumba-museum-through-the-lens-of-rasmus-hjortsho

j/598b7aklb22e38dacB000435-peter-zumthors-kolumba-museum-through-the-lens-of-rasmus-hjortshaj-photo

pg 17 left image 1, pg 22 leftimage 3 hitp://www banjiajia.com/posts /44486
pg 15 right image 3, pg 21leftimage 1  https: //garagevice.com/en_us/article/8xpgnS/glenstone-museum

pg 17 left image 2
pg 18 right image 4

pg 18 left image 2
pg 17 left image 1
pg 16 right image 4
pg 18 right image 3
pg 15 left image 1

pg 21left image 4
pg 17 right image 4

pg 18 right image 2

pg 14 right image 3
pg 14 right image 2
pg 14 right image 1
pg 20 left image 1
pg 17 right image 3
pg 18 left image 4

pg 15 right image 1

https: //brightestyoungthings.com/articles/glenstone-is-the-free-museum-of-our-dreams

https: //www.archdaily.com /412668 /white-cave-house-takuro-yamamoto-architects /5201b9d1e8e44efff20000b6-white -cave-house-
takuro-yamamotao-architects-image?next_project=no

http:/fwww produktsgh.com/hpl.html

http:/fwww formakers.eu/project-315-annette-gigon-mike-guyer-architekten-archeological-museum-and-park

https: //miesarch.com/work /292

http://new.rushi.net/Home Works fdetail /id /S5574.html

https: //medium.com /@marksstorm/random-finds-2018-week-49-on-the-facebook-saga-why-human-beings-are-the-solution-and-
the-857775b76e01

https: //www.graubuenden.ch/en/explore-regions/davos-klosters/kirchner-museum-davos

https: //inhabitat.com/le-corbusiers-iconic-ranchamp-chapel-damaged-beyond-repair-by-vandals /le-corbusier-chapel-of-ronchamp-
church-mod ern-international-style-architecture-damaged-vandalized- destroyed-painted- glass-window-broken-sun-moan-picture/
http://blog.naver.com/PostView.nhn?blogld=artinhouse05&logNo=221025755270&parentCategoryNo=&categoryNo=15&viewDate=&isS
howPopularPosts =false&fraom=postView

https: /fexhibitionlondon.wordpress.com /tag /philip-exeter-library/

https: //rupho.com /architecture/LOUIS-KAHN-Dhaka (11
http://thetemplesofconsumption.blogspot.com/2012/10/louis-kahns-dacca-capital-buildings.html

https: //www.wsj.com/articles/SB10001424127887324000704578386450024078728

https: //misfitsarchitecture.com/2016/03/10/the-112-floor-apartment /maison-ozenfant-corbusier-1/

https: //www.architectmagazine.com /technology/detail /nieto-sobejano-arquitectos-create-a-sculptural-museum-using-geome
try-and-history_o

http:/fwallpaperswide.com/church_architecture_2-wallpapers.html

pg 17 left image 3
pg 18 left image 3
pg 16 right image 2
pg 16 right image 1
pg 16 left image 4

pg 20 left image 2
pg 14 left image 1
pg 16 left image 3

pg 16 left image 2
pg 16 left image 1
pg 15 right image &
pg 17 right image 2
pg 17 left image 4
pg 15 right image 2

pg 19 left image 1
pg 14 left image 3

Precedent Images
pg 3 right image 1and 2

pg 3 leftimage 1
pg 3 right image 4
pg 3 right image 3
pg 3 right image 5
pg 4 all images

pg S all images

pg 6 all images

https: //aeworldmap.com/?s=%60

https: //www.archdaily.com 547748/ the-new-crematorium-the-woodland-cemetery-johan-celsing-arkitektkontor
https://tspacerhinebeck.org/farchitecture/ex-of-in-house/

https: /fenwikiarquitectura.com/building/nelsan-atkins-museum-of-art-bloch-building/

https: //afasiaarchzine.com/2019/06/steven-holl-30/steven-holl-the-reach-the-kennedy-center- for-the-performing-arts-washingtan-
afasia-1/

https://read01.comn/mEDgxMK.html XquCN8hKhPY

https: //setdeco.tumblr.com /post /181547010474 [tadao-ando- chichu-art-museum-naoshima-japan

https: //www.archdaily.com /611498 /corning-museum-of-glass-thomas-phifer-and-partners/550b4d19e58ece 1511000117-corning_muse
um_tpp_1420-jpg

https: //artmuseum.pl/en/doc/wybrane-projekty-pracowni-thomas-phifer-and-partners/7

http://ndagallery.cooperhewitt.org/gallery /80895471/ Taghkanic-House

https: //www.archdaily.cn fcn /902798 /glenstone-ba-wu-guan-xin-guan-tuo-ma-si-fei-fu-he -huo-ren-shi-wu-suo/5baa8161f197c
ca23c00071e-the-new-glenstone-thomas-phifer-and-partners-photo

https://architizer.com/projects /soho-tower/

https: //www.archilovers.comn/projects/194088/gallery?2033620

https: //www.architecturalrecord.com /articles/13632-glenstone-museum-by-thomas-phifer-and-partners
https:/fen.japantravel.com/profile/piti-koshimura /807582485
https://decoratorist.com/tadao-ando-works-architecture/

http://maisdgwalker.blogspot.com/2010/11/james-turrell-exhibition.html
http://www.interiordesign-addict.com/2018/02/interior-design-addict-focus-simone-bossi-robert-irwin-james-turrell-aisthesis-vil
la-panzaf

https://haeusler-contemparary.com/james-turrell /

http://wwwitransparentdrawing.com/light-and-death/

https://curiator.com/explore/tags /experience

https: //www.dezeen.com/2018/02/13/larry-bell-venice-fog-recent-investigations-glass-cubes-installation-hauser-wirth-zurich
https://parametric-architecture.com/revolving-bricks-serai-by-a-p-p-architects-associates/

https://hiconsumption.comn/mask-house-by-wojr/

BlBLIOGRAPHY

=

TNourwR

“US. Energy Infarmation Administration - EIA - Independent Statistics and Analysis.” How Much Electricity Is Used for Lighting in the United States? -
AO U.S. Energy Information Administration (EIA). Accessed March 16, 2019.
Plummer, H. (2009). Stillness and Light : The Silent Eloquence of Shaker Architecture. Bloomington, IN: Indiana University Press.
Steane, Mary Ann. The Architecture of Light. Abington, Oxon: Routledge, 2011
Ojeda, Oscar Riera, and Paul Warchol. Materials: Architecture in Details. Gloucester, MA: Rockport Publ., 2005.
Zumthor, Peter. Atmospheres: Architectural Environments - Surrounding Objects. Basel: Birkhauser, 2006
https://weatherspark.com/m /97662 /1/Average-Weather-in-January-in-Limassol-Cyprus
“Larry BellVenice Fog: Recent Investigations.” Exhibitions - Larry Bell Venice Fog: Recent Investigations - Larry Bell - Hauser &amp; Wirth, www.
auserwuth com/hauser-wirth-exhibitions /6241-larry-bell-venice-fog-recent-investigations.

142



	The Material Light: Exploring The Relationship Between Contained and Container
	Recommended Citation

	tmp.1588604341.pdf.Qf6AN

