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Since I have very sensi-
tive eyes and bad near-
sighted vision,  the sun-
glasses or the bucket hat 
are my essentials bad 
when I go out. As menti-
oned above, the climated 
change not only raises 
up the temperature, the 
ultraviolet light gets more 
severe. The harmness it 
could possibily bring are 

not only affecting bad 
eye-sight-people like me, 
but also everyone. So I 
think having at least a 
brim to block the outdoor 
sunlight for proteting our  
health is a must need. 
This hat design shares 
the same  template with 
the first one. This hat 
lean more on the side 
of the sense of vision. It 
can be collapsed easily 
and very handy to carry 
around.  Light-weight but 
does a lot of work.  Sim-
ply wrapping the string at 
the back of the  head, va-
rious-head-size  friendly.

Brim Hat model photos and 
the sketch



                                                  
riously right now, but losing 
hair and low hair quaility 
has never been wanted for 
any one. This hat is made 
of very simple template. 
It can be collapsed into a 
stick, and can be expan-
ded like a fan by adjusting 
the string at the top. This 
gives the hat flexibiliity of 
fitting different sizes of  
heads. It is very portable for 
a hat when going out. And 
since it is assembled very 
easily by   having a thread 
goes through , the budget 
and material   economical. 

photos 
of the hat 
model and 
sketches
(last one 
shows the 
collased 
result)

Due to the rapid rising cli-
mate change these years. 
The sunshine  in daily gets 
stronger, and gradually ef-
fecting people‘s health. 
From my personal expe-
rience, the top surface of 
the skull (top hair part) can 
get extremely hot when  I 
touch it, which always 
shocks me since the body 
temperature wasn‘t that 
bad. I start to realize how 
the  ultraviolet light   has 
become very harmful to hu-
man hair and skull. People 
might not take this very se-
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WATER & MATERIALS



The bateria starts to grow. The foam is bubbling. 

SCOBY is the shorten name 
for symbiotic culture of bacte-
ria and yeast. It consists of 
“anaerobic ethanol fermen-
tation (by yeast), anaerobic 
organic acid fermentation (by 
bacteria), and aerobic ethanol 
oxidation to acetate (by bacte-
ria) all take place concurrently 
along an oxygen gradient”.

It needs to be stored at a 
shaded area with the allo-
wance of the flow of the air. 
In addition, there should not 
be any other bacteria other 
than SCOBY in the contai-
ner, which might leads to the 

mold. In order to help growing 
the SCOBY, it requires aci-
dity to metabolize. Usually, 
kitchen vinegar is being use.
With the help of the acid, the-
re are millions of microsco-
pic bacteria (in the scoby) 
spinning and building cellu-
lose fibers in the container. 
The fibers come across to 
create a gel like foam at the 
surface. The foam expan-
ds to reach the edges of the 
container. After the growth, 
people can take it out, clean 
and wash the surface, dry it 
out. Then we can use it as 
a alternative vegan leather.
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(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?

The color pigment can be fixed to the cellulose fibers by an 
object called “mordant”. “Mordant” comes from a french 
word “mordre”, which means “to bite”. It forms a coordina-
tion complex, so it can be used to set the color dye particles, 
and “locked” the color into the chosen fabric.Mordants in-
clude tannic acid, alum, urine, chrome alum, sodium chlori-
de, and certain salts of aluminium, chromium, copper, iron, 
iodine, potassium, sodium, tungsten, and tin. It is no longer 
widely used, since it’s been replaced by a substitute called 
directs. There are some natural dyes do not need mordant. 
For example, Indigo and Wond. 
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(B) What do you find out about dyeing and water pol-
lution?

There is a lot of other work to do before dyeing a piece 
of fabric. In most case, it need to be bleached, right, and 
then dyed. The bleaching process takes away the material’s 
natural color. Chemical chlorine is used in bleach, which 
is very unhealthy to creatures. Tirupur, the “knit City”, in 
India, there are a lot of factories producing dyeing garments 
and export to all around the world. The dyeing industries in 
Tirupur announced Tirupur was running out of water, which 
had greatly harmed the economy of the area and the ag-
ricultural industry. People living there has few agriculture 
produce due to the lack of healthy water. 

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

The natural dye pigments are extracted from natural resour-
ces. So when the water used for dyeing flows  into the ri-
ver. It blends with the natural spring and could have been 
absorbed by the soil. Later, the health of plants and produ-
ce could be effected by the chemical particles contained in 
the soil. Furthermore, when human eats the plants, or meat 
(animals may also drink this water), human health could 
be influenced as well. In addition, the chemical dye is rela-
tively harmful to human skin. Since dyeing process is mo-
stly for making garments, what really touch the human skin 
is important. 
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Natural Plant-based sources
that could be found in NYC

Other than dyeing the fa-
bric,  dyeing Eastern eggs 
is a very common natural 
dye process the most of 
American families have ex-
perienced. Normally people 
use onionskin, red cabbage 
and beets.

1. beets
2. berries
3. red cabbage
4. onion
5. prickly pear cactus fruit
6. fungi
7. tumeric
8. butternut

„Natural Dye Colored Easter Eggs.“ BigSisLilSis. 
April 21, 2017. Accessed October 06, 2017. http://
bigsislilsis.com/2010/04/02/natural-dye-colored-
easter-eggs/.

For my dyeing project, I want to go with onions and beets. Sin-
ce I have experienced how the retain the color on my wooden 
spatula when I was cooking. So I think these two sources may 
work succefully as my dyestuff. Furthermore, comparing to 
the fungi, these are more price-friendly for the first natural dye 
experiment. I assume the onionskin would provide a light yel-
low color while beets give a red pigment.
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In order to waterproof the wool, I think it‘s better 
to add an additive into when blending the wool. 
I assume polyster fiber is a good source to use. 
It provides the wool smaller particle gaps in bet-
ween. So when it rains, the water doesn‘t go into 
the inner side of wool. It also strengthen the qua-
lity of the wool.

For the bioleather, it naturally provides a smooth 
surface which allow the water drops to slide 
across. So when water rains from above of the bi-
oleather, it would not be absorbed into the leather.

how to waterproof both the wool 
and the bioleather
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NATURAL DYE PROCESS [ONION SKIN]
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WEARABLE
WATER-COLLECTA-

BLE
OBJECT

[DRAFT]

What I have designed is a water collectable hat. It 
has two layers (made of wool and bioleather; both 
have been waxed for waterproof) When in need of 
collecting, take the underneath wool part upside 
down and connectes with the peak of the biolea-
ther part. For simplify of the whole construction, 
one part of the hat is a funnel, and the other piece is 
a water bag.
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PROTOTYPE

I used various 
type of material 
to immitate the 
bioleather. I tried 
cyling film and 
ballons. For the 
wool part, the 
matearial came 
from my natural 
dye exercise.
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CLIMATE CHANGE & ENERGY
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The structure I want to design for my 
character is a shelter which provides water 
source and remain the room temperature 
as stable as possible. The weather in 
mornings and nights have distinctive 
temperature difference in desert. The 
wall of the structure would be hollowed 
layers embedded, in order to retain the 
warmness. Meanwhile the fabric using for 
the inner wall could help the temperature 
as well. I aim to let the inner structure 
has a space for plants. More specifically, 
cactus and aloes. These two can help 
the humidity of the indoors and are very 
suitable for the desert extreme weather. 
Furthermore, they can be used as extra 
water sources.
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compeleted model
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The desert shelter I designed is capable of absorbing 
the humidity in the air, food production, and solar 
energy collection. To my opinion, when someone 
living in the desert, the relative humid environment 
for living is essential. Not only to skin and breath, 
but also mentally soothing the stress under the ex-
treme environment.
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My goal for the structure is to create such area for 
the tenants to have a place with constantly moisture 
home. The netting mesh fabric is able to absorb the 
humidity from the air, and maintain them in the 
structure. If drinking water is needed in extreme 
situation, the tenant can simply squeeze the wa-
ter from the fabric. (since the cover for the shelter 
structure is relatively soft)

Micro-green is a revolutionary food strategy in re-
cent years. In this case, I am showing the possibi-
lity of growing green been sprouts inside the tent. 
The sprouts can absorb water from the netting mesh 
fabric (it grows in a pocket which attached to the 
mesh), using the cotton as a growing base. They do 
not necessarily need soil. In addition to the sunlight, 
they grown fine without much of the light, so per-
fectly grows in shades. 

I have decided to use portable solar panel for the 
solar energy collection. It can lean against the end 
of the tent, which has a slightly diagonal structure 
supporting it facing up towards the sun light.



G
LU

E 
ST

R
IP



G
LU

E 
ST

R
IP

Desert Tent                Churou Wang

SUSTAINABLE SYSTEMS, PARSONS THE NEW SCHOOL FOR DESIGN, FALL 2017, INSTRUCTOR: CAROLIN MEES

The structure I want to design for my character is a shelter which provides water 
source and remain the room temperature as stable as possible. The weather 
in mornings and nights have distinctive temperature difference in desert. The 
wall of the structure would be hollowed layers embedded, in order to retain 
the warmness. Meanwhile the fabric using for the inner wall could help the 
temperature as well. I aim to let the inner structure has a space for plants. More 
specifically, cactus and aloes. These two can help the humidity of the indoors 
and are very suitable for the desert extreme weather. Furthermore, they can be 
used as extra water sources.

WORLD MAP with 
your location

World map with the Sahara Desert labelled

PLACE HERE THE 
DRAWING SHOWING HOW 
YOUR STRUCTURE IS ADAP-
TED IN SIZE TO BE USED BY 
ONE PERSON AND HOW IT 
CAN BE ATTACHED TO ANO-
THER OF ITS KIND TO FORM 
A LARGER COMPLEX

the image explanantion of single cell and how it 
could later forms a colony 

 
PHOTO 1 OF STRUCTURE 
(VIEW ONE)

 
PHOTO 2 OF STRUCTURE 
(VIEW TWO)

 
PHOTO 3 OF STRUCTURE 
(VIEW THREE)

3 quarter view interior with the foor production pocket side back view 

Hemp Organic Cotton 
Fabrics
(MC 8236-01)

PLACE HERE THE 
DRAWING OF THE
RAINWATER COLLECTION, 
SOLAR ENERGY COLLECTION
FOOD PRODUCTION SYS-
TEMs OF YOUR STRUCTURE
OF YOUR STRUCTURE

PLACE HERE THE
DRAWING SHOWING HOW 
YOUR STRUCTURE IS DEPLO-
YABLE/ COLLAPSIBALE, MO-
DULAR AND TRANSPORTA-
BLE

PHOTO OF 
MATERIAL 
1

the mesh fabric structure

(part of the sketch) expaingning the collapsing 
system

Biotre Film 
(MC 7349-01)PHOTO OF 

MATERIAL 
2

Milkweed Fabric
 (MC 7256-02)PHOTO OF 

MATERIAL 
3

COOLBEST MESH
Kendor Textiles
(MC 7710-01)

PHOTO OF 
MATERIAL 
5

H2L 4902 Mesh
Kunshan SunshineTex
(MC 7527-02)

PHOTO OF 
MATERIAL 
4

My desert shelter design is different from 
the living system of the corals. My structure 
cannot divided itself. However, it functions 
as individual, as well as the shelter colony. 
The structure of the same shape can be joint 
together to form a elongated slope. This shape 
is for protection from the strong wind at night 
in the desert. When the colony reaches a 
certain length, it can be a curvature, which 
shapes like a loop. 

My goal for the structure is to create such 
area for the tenants to have a place with 
constantly moisture home. The netting 
mesh fabric is able to absorb the humidi-
ty from the air, and maintain them in the 
structure. If drinking water is needed in 
extreme situation, the tenant can simply 
squeeze the water from the fabric. (since 
the cover for the shelter structure is rela-
tively soft)

The collasping system is made of alu-
minum for its light weight, provides 
advantage for porable aspect. The-
re are joint nails for flexible put in and 
take out. The user can have a flexi-
ble choice of how the curve should be 
when it‘s single user. Just insert hte 
nails on the aluminum bars to fix them. Coffee Charcoal Down 

Feather 
(MC7523-01) 

PHOTO OF 
MATERIAL 
6


