STUDIO

SOCIAL & SYSTEMS

Project 1: A Hat, a hut, a flat
- Part 1

In this project, | looked at the parts and the whole of a
system by investigating it in spatial structure.

| need to investigate how | experience the city with your five
senses and give this a spatial expression. The hat structure
needs to be built in a way that its design can be varied or
deployed/ collapse in response to the environment.

Instructions: Create a structure that is made of patterned/
repetitive/ modular parts. It has to fit tightly on my head
and should reflect in its design on social urban systems by
expressing my individual perception of the city and ways/ a
way of communication with others in urban space.

Materials to be used (only):

- thin cardstock or Bristol board

- bamboo skewers

- thread, round head fasteners or other mechanical
fasteners (no glue or tape)

- Elmers glue

Steps:

1. Create a folded pattern layouts on the thin cardstock. |
used this as a basis for my hat design.

Each of the parts (the triangle) has side length of 3.5 inches.
2. Use string to create hinges. | took cosideration of which
pieces should be variable/ openable in response to my
design relating to the correspondence with the environment
and people.

3. | crafted two different models that could be part of my hat
design and that represent two different design proposals.

4. Then | made two sketches, one for each model, that exp-
lain how these models can turn into a hat that corresponds
to the design requirements.

Step1

Step 2
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Step3 - Model 2: Use velcro as hinges.

Step 4

- Part 2
Develop one design proposal further in model and
sketch explaining how the model will fit my hat.

Set up the paper pattern and form the model.
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- Part3
1. Revise Part 2 model and complete my final piece.
2. Create two drawings of my design on Bristol paper.

| made a digital pattern in Adobe lllustrator and cut out the
pattern using the Laser Cut Machine.

Design Concept:

The hollowed-out pattern decoration on the hat refers to the
roads and districts in NYC. They form random geometric
patterns and show some relations with the social urban
systems.

The mask hinged with the hat make the design collapsable
and can be varied in response to the environment:

1. When mentioning how | experience the city using my five
senses, | may think about the pollution of exhaust from cars
in NYC. The mask can be a good protection to cover my
mouth and nose from the waste gas on the street.

2. Another thing I‘m considering during the design process
is way of communication with others in urban space. When
wearing this hat, | can open the mask when | want to speak
to someone or close it when | want to have some personal
space by stopping communication with others for a while.

»
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Revise the pattern in Part 2.

Digital pattern made in Adobe lllustrator.

Laser cutting process:

Hat assembling process:

Fold and use hole puncher to make holes for strings to pass
through and connect parts.







Drawings of hat.

WATER & MATERIALS

Project 2 - Part 1: Bioleather Experiment

First of all, | did some research for the Kombucha biole-
ather experiment, which answers the following questions:

- What does the SCOBY consist of (be explicit)?

- What conditions does it need to grow?

- How can a SCOBY and Kombucha tea become bioleather,
i.e. a sustainable material grown under specific climatic
conditions?

- What is necessary for the metabolism of the bacteria?

SCOBY is a syntrophic mixed culture.

This symbiotic culture consists of bacteria and yeast. Du-
ring kombucha production, anaerobic ethanol fermentation
(by yeast), anaerobic organic acid fermentation (by bacteria),
and aerobic ethanol oxidation to acetate (by bacteria) all take
place concurrently along an oxygen gradient. A gelatinous,

A new thickening layer forms on the solution surface.
http://www.instructables.com/id/Kombucha-Fabric/




cellulose-based biofilm called a pellicle forms at the air-liquid
interface and is also sometimes referred to as a SCOBY.

Conditions for experiment:

1. Culture the Kombucha at 80 °F / 27 °C.

The normal range for Kombucha brewing is 72-80 °F / 22-27
°C and 80 °F / 27 °C is the perfect temperature for speeding
up scoby formation without danger of damaging the culture.
Note: temperatures below 72 °F / 22 °C carry an increased
risk of mold contamination.

2. Pick a good location.

A good location is one where the container can hang out for
10-12 days without being moved. The scoby will form on the
surface of the kombucha, which means that if | jostle or swish
the container the fledgling thin scoby could detach from the
vessel walls and move below the surface. If that happens, my
culture will start building a new scoby at the surface and I'll
end up with two super-thin pancakes instead of one thicker
one. The container should also be away from direct sunlight.

3. Use black tea.
Don’t experiment with green or white tea, a thick scoby forms
best from regular black tea.

4. Low Humidity.
High levels of humidity can cause a SCOBY to be susceptible
to mold.

5. Low ph.

The kombucha SOCBY needs an acidic environment in which
to thrive. Turning the new brew of kombucha slightly acidic
from the start also creates an environment in which it is very
difficult for mold or foreign bacteria to take hold.

It is optional to add vinegar to have acidic solution and white
distilled vinegar is preferred. The reason for adding vinegar is
it can make up all or part of the acidic liquid portion needed
to brew a batch of kombucha.

Then | started to grow my own Kombucha Bioleather Expe-
riment on September 24, 2017.

Material Required:

1. A live SCOBY.

2. 6 Black teabags.

3. 1 cup of sugar.

4. Translucent storage box with lid.

5. 1 gallon water.

6. Some vinegar, just in case | need it.
7. A measuring cup.

Materials required to make Kombucha Bioleather.

1. Bring one gallon of water to a boil and add 1 cup of white sugar and 6
teabags. Allow the steeped tea and sugar mixture to cool to room tem-
perature before pouring it into the plastic container. Remove the teabags
and discard them.

2. With freshly washed hands, add the SCOBY to the cooled liquid.

|

3. Put the lid on the container and store it in a dark place.

| used paper bags to cover the container, protecting it from light.

| stored the container in the living room, where the room temperature is
relatively stable, approximately 24 °C and the humidity is about 37%.
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Over several days a thin layer of material began to form
on the surface of the liquid, which gradually thickened as the
SCOBY continued to feed and grow.

The following few pages shows the growth of the SCOBY.
| took photos, monitored temperature and humidity, and mea-
sured the change in thickness of the layer formed.




Project 2 - Part 2: Nature Dyeing Research

In this project, | will research Nature Dyeing, will go out
to buy appropriate materials on Union Square and will nature
dye wool.

1. To start with, | researched the background of natural
dyeing of cellulose fibers by finding answers to the following
questions:

(A) How is the color pigment extracted from the plant and
fixed to the cellulose fibers? What is a “mordant” and
what can be used as a mordant? Does natural dyeing
work without a mordant?

Natural dyes of different origin can be extracted using
aqueous method, which means we need to make the Dye-
Bath, including the following steps:

* Remove the desired portion of the plant.

» Chop or tear the blossoms, leaves, etc. apart to expose
more surface area.

+ Combine in a large kettle/pot.

+ Add enough water to cover the plant material.

+ Simmer on range until the plant material looks faded and
dye has transferred to the water (about 1 hour).

» Strain out left-over plant material and discard and the
remaining liquid is your dye.

Mordants are water-soluble chemicals, usually metal-
lic salts, which create a bond between dye and fiber thus
increasing the adherence of various dyes to the item being
dyed. The actual color one gets from a natural dye depends
not only on the source of the dye but also on the mordant,
and the item being dyed.

Examples of typical mordants include:
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Some natural dyeing sources would work without a
mordant. Color pigment can fix to the cellulose fibers if the
species are high in tannic acid, like Sumac and walnut.
They do not require additional substances to be added for
the dye to attach to fibers and form a durable bond. Dyes
that need this type of assistance are called adjective or
mordant dyes.

Natural dye sources and Alum Mordant.
https://www.folkfibers.com/blogs/
news/7250546-natural-dyes-osage-orange

(B) What do you find out about dyeing and water
pollution?

In the textile industry, up to 200,000 tons of these dyes
are lost to effluents every year during the dyeing and finishing
operations, due to the inefficiency of the dyeing process.

Textile wastewaters are characterized by extreme fluctua-
tions in many parameters such as chemical oxygen demand
(COD), biochemical oxygen demand (BOD), pH, color and
salinity. The composition of the wastewater will depend on
the different organic-based compounds, chemicals and dyes
used in the dry and wet-processing steps. Recalcitrant orga-
nic, colored, toxicant, surfactant and chlorinated compounds
and salts are the main pollutants in textile effluents.

Unfortunately, most of these dyes escape conventional
wastewater treatment processes and persist in the

Dyeing process contaminated river.
cdn.coastalcare.org

environment as a result of their high stability to light,
temperature, water, detergents, chemicals, soap and other
parameters such as bleach and perspiration. In addition,
anti-microbial agents resistant to biological degradation are
frequently used in the manufacture of textiles, particularly
for natural fibers such as cotton. The synthetic origin and
complex aromatic structure of these agents make them
more recalcitrant to biodegradation.

(C) Why is natural dyeing healthier for the environment
and humans than chemical dyeing?

Modern synthetic dyes may not be healthy chemicals
to be putting near our bodies. Studies continue to pop
up about the dangers of chemical dyes. A study done by
Rutgers University found the chemical PCB 11, a chemical
in yellow dyes that are used for everything from bath towels
to notepads, might be hazardous to health. Previous studies
linked it to cancer, irritations, birth defects and developmen-
tal issues. In 1979, it was actually banned under the Toxic
Substances Control Act, but a loophole allows it to make its
way into consumer products in lower concentrations. Also,
many of the colorants we take for granted like Yellow #5,
Blue #1 and Red #40 have been linked to ADHD.

In contrast, unlike non-renewable basic raw materials
for synthetic dyes, the natural dyes are usually renewable,
being agro-renewable/vegetable based and at the same
time biodegradable:

(1). In some cases like harda, indigo etc.., the waste in the
process becomes an ideal fertilizer for use in agricultural
fields. Therefore, no disposal problem of this natural waste.

(2). Many plants thrive on wastelands. Thus, wasteland
utilization is an added merit of the natural dyes. Dyes like
madder grow as host in tea gardens. So there is no additio-
nal cost or effort required to grow it.
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(3). Application of natural dyes has potential to earn carbon-
credit by reducing consumption of fossil fuel (petroleum)
based synthetic dyes.

(4). Some of its constituents are anti-allergens, hence prove
safe for skin contact and are mostly non-hazardous to human
health.

(5). Some of the natural dyes are enhanced with age, while
synthetic dyes fade with time.

(6). Natural dyes bleed but do not stain other fabrics, turmeric
being an exception.

(7). Natural dyes are usually moth proof and can replace syn-
thetic dyes in kids garments and food-stuffs for safety.

Dyeing with natural sources.
https://yumuniverse.com/natural-dye-fabric/

2. Then | researched what can be used as natural plant-ba-
sed dye sources.

| made a list of natural dye sources that are available in
New York as a locally grown plant during this season (Fall):

« Orange: carrots, gold lichen, onion skins

« Brown: dandelion roots, oak bark, walnut hulls, tea, coffee,
acorns

« Pink: berries, cherries, red and pink roses, avocado skins
and seeds

« Blue: indigo, woad, red cabbage, elderberries, red mulber-
ries, blueberries, purple grapes, dogwood bark

» Red-brown: pomegranates, beets, bamboo, hibiscus (red-
dish color flowers), bloodroot

« Grey-black: Blackberries, walnut hulls, iris root

» Red-purple: red sumac berries, basil leaves, day lilies,
pokeweed berries, huckleberries

« Green: artichokes, sorrel roots, spinach, peppermint
leaves, snapdragons, lilacs, grass, nettles, plantain, peach
leaves

« Yellow: bay leaves, marigolds, sunflower petals, St John’s
Wort, dandelion flowers, paprika, turmeric, celery leaves, li-
lac twigs, Queen Anne’s Lace roots, mahonia roots, barberry
roots, yellowroot roots, yellow dock roots

Different types of natural dye sources.
http://www.azerbaijanrugs.com/arfp-natural_dyes_dyestuffs.htm

3. Based on my investigation of the natural dyeing process,
| bought two different plants for my natural dye experiment
from the Union Square Greenmarket.

(1). Red Cabbage

Its leaves are coloured dark red/purple. The plant can be
found in Northern Europe, throughout the Americas, and in
China.

| chose it because of one interesting fact that the plant
changes its colour according to the pH value of the soil,
due to a pigment belonging to anthocyanins. In acidic soils,
the leaves grow more reddish, in neutral soils they will grow
more purple, while an alkaline soil will produce rather gree-
nish-yellow coloured cabbages, therefore, the same plant is
known by different colours in various regions.

Also, the juice of red cabbage can be used as a
home-made pH indicator, turning red in acid and green/
yellow in basic solutions. So I‘m thinking about making diffe-
rent dye colors by changing the pH value of the dye bath.

Red Cabbage and Carrot from Greenmarket.

(2). Carrot

A root vegetable, usually orange in color.

Carrots are a domesticated form of the wild carrot,
Daucus carota, native to Europe and southwestern Asia.
The plant probably originated in Persia and was originally
cultivated for its leaves and seeds. The most commonly
eaten part of the plant is the taproot, which | will use to make
natural dye.

From researching, the taproot may give a pretty orangish
color, and | would like to experiment with different concentra-
tion of dye bath to make various shades of orangish colors.

4. Here are some ways to waterproof both the wool and the
bioleather:

(1). Use Laundry Detergent and Alum.

- Mix 1 pound (0.45 kg) of laundry detergent with 2 gallons
(7.5 L) of hot water in a large container.

- Soak the fabric in the mixture until it is completely sa-
turated.

- Hang the fabric to air-dry in the sun.

- Combine %2 pound (0.25 kg) of alum with 2 gallons (7.5 L) of
hot water in a second container.

- Soak the fabric in alum powder solution for at least 2 hours.
- Hang the fabric in the sun to air-dry completely.

(2). Use Waterproofing Sprays and Seam Sealers.

- Hold the can 6 to 8 inches away from the surface of the
fabric and apply the sealer in a light, even layer.

- Wait about for the spray to dry, then apply a second coat.
- Apply seam sealer to all of the seams.
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Project 2 - Part 3: Nature Dyeing Wool
& Wearable Object Design Sketch

1. | natural dyed the wool, according to the following steps:

(1). Scouring.

- Proper cleaning is essential for the dye and mordants to
absorb into the fiber. Synthrapol or Woolite can be used at a
ratio of 1tsp per pound of fiber.

- Use a large vessel so the fiber can move around freely.

- Add water 1 tsp of Synthrapol.

- Slowly heat up and simmer fiber for 1hr.

- Rinse the fiber until it cool down completely.

o —

Scouring wool using detergent.

(2). Pre Mordanting.

- Weigh out the fiber. This is the WOF "weight of fiber".

- Measure alum at 15% WOF as mordant.

- Dissolve mordant in a non-reactive stainless steel pot.

- Make sure the solution with mordant covers the fiber.

- Slowly bring the temperature (< 88 °C) up to a low simmer
(45 min).

- Allow to cool (20 min).

- Rinse the fiber before submerging into dye solution.

Adding alum as the mordant.

(3). Making the Dye Bath.
(a). Red cabbage.
- 4:1 ratio of dyestuff to WOF
- Chop up one head of cabbage.
- Add enough water to cover the chopped cabbage.

- Simmer for 2 hrs. (at about 70°C)
- Strain and collect liquid into a non-reactive container.
- Color: Origin -- Purple

Add iron -- Blue

Add soda -- Green

Chop and simmer the cabbage.

ey, T

Collecting the Dye-Bath. (Add iron -- Blue. Add soda -- Green.)

Collecting the Dye-Bath. (Origin: Purple.)
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(b). Carrot.
- 3:1 ratio of dyestuff to WOF.
- Chop up two carrots.
- Add enough water to cover the chopped carrots.
- Simmer for 4 hrs. (at about 70°C)

The carrots became softer, but they didn‘t dissolve
much color in water, so | need to squeeze them by hand into
puree to extract color.

- Strain the puree with a cheese grater and collect liquid
into a non-reactive container.
- Color: Origin -- Orange

The mordanted wool, ready for dyeing.

(4). Dyeing
- Wet the fiber and add it to the dye liquor.
- Simmer for 1 hr at about 60°C.

(During the simmer process, the green dye bath where |
added soda into red cabbage solution turned into a
brownish color.)

- Leave fiber in dye bath overnight.
- Rinse fiber with soap and hang dry away from sunlight.

-

Dividing the wool into four portions to test different colors.

Wool immerged in different Dye-Bath.

(From left to right: Red Cabbage -Purple;
Red Cabbage with iron -Blue;
Red Cabbage with soda -Brown;
Carrot -Orange.)

Rinse the fiber.
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Wash the fiber with soap and water.

Colors of fiber get lighter after rinsing.

Carding the wool to make it fluffy.

Carding the wool.

Wool after carding.

2. Then | started the design of a wearable object to collect
rainwater that created from my own sustainable materials.

Consideration needs to be given to waterproofing, water
collection, water distribution. | need to use mechanical
fastening only instead of using glue. The structure needs to
be designed by making use of sustainable materials noted
below.

- Materials to be used:
- bioleather

- wool

- felt

- thread

Firstly, | made three sketches of my proposed design.
| wanted to make earrings that can collect rainwater.

| experimented with felting the wool as a start for my
model.

| used the felting machine in the Dye Lab.

The machine uses felting needles to mesh the fibers, by
repeatedly puncturing the fibers until they become woven
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together. It replicates the technique and results of hand-fel-
ting, and the many needles it uses speed up the extremely
time-consuming process of felting by hand.

Turning the fabric over and repeating the process makes
for a uniform look on each side.

Mixing wool in two different colors. The fibers are incompact
at this stage.

Push the fibers slowly into the felting machine.

Fibers began meshing together when coming out of the
machine.

Repeat the process until the fibers form a piece of "felt".

The final look of my felting piece, tight and strong.

Project 2 - Part 4: Wearable Object Model

Then | completed my model to 100% according to my
design.

In my previous design sketches, | thought maybe some
supporting materials like wire is needed to make sure the
"mouth" of the earring container keep opening to collect
water, as the felt made of wool seemed floppy and may not
be able to "stand up" easily. However, during the work-in-
progress process, | found the felt is actually strong enough to
support itself. So | just used thread to sew a piece of felt into
a little cone. (1)

| got a piece of Earclip from my broken Bluetooth Headset to
attach the cone to the ear. (2)

Also, hand-spinning technique was used to make wool yarn,
so it could connect the cone and the Earclip together. (3)

Waterproofing & Water collection: Plastic wrap is used to
make the inner layer water-proofing and collect water. (4)
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Water distribution: The plastic wrap liner is not fixed to the
felt cone. When the cone is filled fully with water, you can just
get it out of the cone, pour the water collected to somewhere
else, put the empty plastic wrap liner back to cone and start
a new water-collecting process. (5)

(@)

3

| created two drawings showing my design in plan and
in elevation (top view and side view), which is shown on the
next page.

e
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More photos of my finished earring:
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CLIMATE CHANGE & ENERGY
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Project 3 Extreme Climate Shelter Structure

In this project, | will design a deployable/collap-
sible off-grid shelter structure for one person that
can be used in a location effected by an extreme
climate condition.

Part 1: Extreme Climate Condition Map

1. | researched one extreme climate condition — flooding, and
map its occurrence on a global map.

Then | picked one location, Guangzhou (in China) that is
located in the extreme climate condition.

Mark this location on the map with blue dot as location
that an individual will have to seek refuge from the climate in
my shelter.

2. Imagine one person that was affected by flooding in my
location and how this person will need to deal with the
specific situation.

This one person suffered from flooding in Guangzhou
and he/she will be provided with a temporary shelter that can
quickly be installed, provides protection from the
environment, provides off-grid energy and surface area food
production and that can be adapted to another structure of
its kind to join more persons together.

The resulting expectations on the design of my structure
may include: water-proofing, keeping warm, has lighting
installation, store or provide self-sufficient food production
and maybe even self-generating electricity.

The following three pages shows my Global Flooding Map and
the Legend representing flooding zones in different years with
different colors.

Paclfic Ocsan

-_—

Southern Ocean
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Project 3 - Part 2: Design Sketches and Proposals

| started to design an extreme climate shelter for the
location | chose.

According to the project brief in Part 1, | summarized the
functions and expectations of this structure and made a list
to organize my thoughts.

Shelter Requirements Checklist:

- used by one individual as an off-grid shelter structure

- collect rainwater and solar energy

- can be used to grow food on its surface

- be structurally sound for general protection against the
environment

- lightweight, can be moved or collapsed when another
extreme climate condition approaches

- include a repetitively patterned or modular building method
for easier manufacturing, assembling and disassembling

- be attachable with help of its modularity to another of its
kind

- Use sustainable materials Materials:

- Felt

- Cotton or other sustainable fabric

- Bioleather

- Bamboo sticks

- Thread- Roundhead fasteners

(no glue)

1. For the design of my shelter model, | investigated fibrous
construction techniques for a spatial structure such as wea-
ving, felting and knitting.

Weaving: A method of textile production in which two distin-
ct sets of yarns or threads are interlaced at right angles to
form a fabric or cloth. The longitudinal threads are called the

warp and the lateral threads are the weft or filling. Fabric

is usually woven on a loom, a device that holds the warp
threads in place while filling threads are woven through
them. The majority of woven products are created with one
of three basic weaves: plain weave, satin weave, or twill.

https://www.quora.com

Felting: Producing textile material by matting, condensing
and pressing fibers together. Felt can be made of natural
fibers such as wool, or from synthetic fibers such as petrole-
um-based acrylic or acrylonitrile or wood pulp-based rayon.
Blended fibers are also common. Manufacturing methods
include Wet Felting, Needle Felting and Carroting.

Knitting: A method by which yarn is manipulated to create
a textile or fabric. Knitting creates multiple loops of yarn,
called stitches, in a line or tube. Knitted fabric consists of

a number of consecutive rows of intermeshing of loops. As
each row progresses, a newly created loop is pulled through
one or more loops from the prior row, placed on the gaining
needle, and the loops from the prior row are then pulled off
the other needle.

Also, | took consideration of how several pieces of
designs made with fibrous construction techniques would
be connected. Sew-on snaps, velcro, strings, seam tape and
water-proof zippers could be good examples for connecti-
on.

2. Knowledge from the fibrous construction techniques was
applied to come up with a 3D form that is deployable/collap-
sible.

| did three sketches of three different proposals for the
extreme climate shelter structure that suits my Shelter Re-
quirements Checklist.

A human figure was included in the sketches as
indication for scale.

3. | crafted one part/ module
of my structure for discussion
and critique in the next class.
However, | don‘t think the use
of wire and velcro can work
well as the frame of my shelter
model. They are not very
"collapsible", so maybe better
ways of making the frame can
be developed in the next part.
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Project 3 - Part 3: Materiality & Structure-building

| continued to develop one of my patterned/ modular
structure design proposals and prepare drawings that explain
how my structure is built and would function.

1. Consider the materiality and structural design to express
the collapsibility/deployability and the lightweight-ness of my
shelter structure.

OSMO™ WATERPROOF/
BREATHABLE
Waterproof/breathable fabric,
OSMO™, continues to set the
standard for breathability in
single wall tents. OSMO™ is
a 40D high-tenacity polyester
ripstop with a hydrophobic
microporous PU coating that
is extremely breathable across
a broad range of humidities.
The polyester is naturally
UV-resistant and doesn’t

sag when wet. OSMO™ is
also highly durable, chemi-
cal-resistant, lightweight, and
abrasion-resistant.

OSMO™ ELITE WATERPRO-
OF/BREATHABLE OSMO™
Elite is one of the lightest
waterproof/breathable (w/b)
tent fabrics on the market. The
featherweight high tenacity
nylon ripstop base fabric is
coated with a proprietary w/b
layer that enables water vapor
to be transported out at an
incredible rate. The w/b layer
is constructed from an inno-
vative new type of urethane
polymer, minimizing weight
and bulk.

OSMO™ EC

Developed for the most
extreme weather conditions
on earth, OSMO™ EC is de-
signed to handle heavy doses
of sun, snow, wind, and rain
without batting an eyelash.
The exterior surface is treated
with a UV-inhibiting agent and
PU-coated on the interior for
complete weatherproofness.

WELDED SEAM
CONSTRUCTION

Welded seams offer a cleaner
construction by eliminating the
need for stitching and seam
tape.

UVX WINDOW

The UVX window allows you
to check conditions outside
the tent without exposing
yourself or your gear to the
elements. The window is
optically clear, non-yellowing,
non-clouding, UV resistant,
and remains flexible in cold
temperatures.

SEAM TAPE

Bemis seam tape that is op-
timized for longevity and com-
patibility for most fabrics. The
thermoplastic film provides

a uniform waterproof barrier
when applied over stitching on
the inside of the tent.

CARBON FIBER TENT
POLES

These tent poles are designed
for flexibility and strength.
They are sometimes conside-
red the future of tent poles,
and are used just as much as
Easton Aluminum in high-end
tent models. Carbon fiber has
some advantages over other
materials. Like aluminum, it
has high impact-resistance,
but it is also lighter and won'‘t

PIN and GROMMET
Ways the ends of the poles
connect with the tent. Each corrode the way aluminum
end of the pole has a pin can. Many climbers and
that is inserted into a grom- mountaineers opt for carbon
met located on a tape at the fiber poles when selecting a
bottom of the tent. professional-grade tent.

2. | started the model building process, completing it to 20%.
The structure needs to be about 10” in length, width and
height.

Wood strips and velcro are used to make the modified
structure as they can better represent materials that will be
used if the structure will be actually built in reality.

However, although use of wood strips and velcro can
achieve "collapsibility", the structure is not strong enough to
support itself "standing up".

T
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Failed experiment of structure building with wood and velcro.
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So | tested other materials: thick cardstock and bamboo
sticks. Laser cut is used to make holes with exactly the
same diameters of 0.32cm on the cardstock hexagon
frames, so the bamboo sticks can fit tightly into the holes.
At the same time, they can be pulled out of holes as well,
achieving the "collapsibility" of my shelter model. Below are
some photos of the shelter structure.

Cardstock frames and bamboo sticks.

Holes with diameter of 0.32cm and my sketch for shelter with
measurements.

3. | used the Sketchup software to show my shelter design in
plan (top view) and in elevation (side view).

Front View.
Green color means area
for growing food.

Top View.

Blue color means area
for water collection and
solar energy collection.

Side View.
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Project 3 - Part 4: Continue Shelter-making

| complete my model to 50%.

| sketched a plan on how to make pattern of the fabric
part of the shelter, then using the previous measurements
to draw pattern on muslin and cut it down. Basic lines are
sewn on muslin for indicating folding lines and | used over-
locking machine to finish off raw edges.

147 TR LY

Sew muslin according to the plan sketched previously.

Stitch on folding lines. Overlocking at raw edges.

Project 3 - Part 5: Detail of functionalities

1. Based on my first text on the user of my structure, |
further explained how my structure is to be used in regard to
the following specific aspects on its surface.

| prepared one drawing each that explains how | envi-
sion my structure would grow food, collect and distribute
water, collect solar energy respectively.

- Food production: Food can be grown on the top of the
tent. A layer of water-proof barrier should be installed at the
bottom to prevent water penetrating into the shelter. With
the idea of food = waste, people living in the shelter can use
bokashi to recycle and compost waste food in a collapsable
container. Bokashi is a Japanese term, meaning fermented
organic matter. Because of the combination of microbes,
adding bokashi can ferment all food waste, including meats,
bones, baked goods, etc. Then they can use the compost to
grow food again, forming a self-sufficient cycle.

Ps: Optimal ratio is 1 Ib bokashi to 33 Ibs food waste.

- Water collection & distribution: Biodegradable plastic
bags are used to collect and store rainwater. They are atta-
ched to the two sides of the shelter, so water can fall down
from the slopes of the shelter and go into plastic bags. For
water filtration, a simple water filter for survival can be set
up easily using a plastic bottle and gravel, sand, charcoal
and cheesecloth, as shown in the diagram.

- Solar energy collection: In addition to the tent fabric,

a fabric that can simultaneously harvest energy from both
sunshine and motion is attached to the shelter surface.

This hybrid power textile is developed by technicians at
Georgia Institute of Technology, presenting a novel solution
to charging devices in the field from something as simple as
the wind blowing on a sunny day. The new fabric, which is

320 micrometers thick woven together with strands of wool,
could be integrated into tents, curtains or wearable gar-
ments. The fabric is highly flexible, breathable, light weight
and adaptable to a range of uses.

The backbone of the textile is made of common-
ly-used polymer materials that are inexpensive to make
and environmentally friendly. The electrodes are also made
through a low cost process, which makes it possible to use
large-scale manufacturing.

In addition, light-weight batteries should be connected
to the energy-collection fabric to store energy for emergency
use.

2. Continue to work on my model and complete it to 75%.
| sewed velcros on edges to make sure the fabric can
"stick" together when needed to set up the shelter model.
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Back side of the shelter piece.
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Three drawings showing how food production, water collection
and solar energy collection works.

Front side of the shelter piece.

Detail of the shelter's "door", using velcro and wires in
paper as connection materials.

Project 3 - Part 6: Shelter Colony

1. Create illustrations that show how the shelter design used
by one individual will connect to another of its kind to form a
colony or larger collective.
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2. Complete my model to 100%.

The shelter is easy to carry, where all components can be
folded and compressed into small volume.
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Assemble the shelter.
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Side view.

Door curtain closed.

Back view.

Top view.




3. Create a presentation board presenting my drawings and
model photos.
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