-

S I l \ E » Videa List: https://youtu.be/ZiXEL-N7Bdc

DRINKIN

« gravity free facility in space for drinkingr

With the rapid development of the aerospace industry, improving the quality of life for
astronauts in space has become a focal point. Due to the particularity of space environment,
drinking water in the space remains inconvenient for astronauts. | will focus on using edible
film packaging to design a series of products to enhance astronauts' drinking expt_erience.
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'BACKGROUND

In the QMG expanse of space, the absence of gravity poses
a significant challenge to the simple act of drinking water.

Conventional methods fail as liquids form @il e (o111 [SEN

DRINKING IN SPACE

No gravity

Without gravity, we can't use
bottles to drink water in the
space station, which may cause
asphyxia.

Sealing bag

Water is packed in the sealing bag
which we can squeeze to suck in.
But be careful, you can't use too
much force, as the water will splash.

High requirement

(¢

On average, we need to drink
2kg of water every day.
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OBSERVATION

WHEN INSUFFICIENT
WATER INTAKE

Loss Of -
Appetite

Weight
loss

Loss of thirst
sensation

AGE

25-30

30-35

35-40

40-45

45-50

DAILY CALORIES

Earth 1500 kcal

Space 2800 kcal

Step1

Step2

Step3

Step4  Burning
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ASTRONAUT JOURNEY MAP

Katlin is an astronaut in the space station.

Scenario : At 3 pm, Katlin was doing the
maintenance work at the space station.

She suddenly felt thirsty and prepared to

N _/

get up for some water to drink.

EXPECTATION

o Reduce the time of preparating water

« Make drinking water more conveniet

« Facilitate the garbage recycling /

~

“seem like a little bit thirsty, Q

maybe | need to go for a drink’ﬁ\]

Think 15:00

1.Felt thirsty and prepared to
get up for some water.

N _/

“Be careful not to spill it”

vV

> Take Water 1s:10

g “Finally get the water”

“So inconvenient to drink it”

S
7.Put the straw into the mouth, .

release the water stop clip. . )
8.Knead the water bag and the Drlnk 15:35 £

water is sucked into the mouth.

Q “It's really annoying”

o

“It's not good to cause space junk”@ >

\ - Close 16:00
. & J 9.Press the water clip and take the
DISpOSa| 16:10 water suction pipe. If the water is
over, go to dispose the garbage.
.
Return
16:20
10.Get up and walk over to K “Such a

the garbage recycling bin.
11.Put water bag into waste

collection unit.
N _

process”

> Work 16:30 (Q\/ compleated

L
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2.Come to the water storage tank.

3.Take out the water bag and open
the storage tank.

4.nject the water from the storage
tank into the water bag.

5.Close the sluice and the outlet of
the water bag.

6.Back to the monitor.
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SUMMARY
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Cumbersome water
retrieval process

Handle water with
extreme caution

Handling water bags is
troublesome

INTERVIEW

|; ! What do you think is the @524 of the water drinking in space ?

Life situation in space :

Katlin Green is the only female astronaut on the space station.
In addtion to daily maintenance, she also needs to conduct
space experiments. During this mission, she has already worked
in space more than 100 days and every working day was intense.

Favorite drinks :
« Coffe
e Tea

Core need :

« Reduce the time of preparating water
« Make drinking water more conveniet

I’'m tired of drinking water so
carefully in space. How | wish |
could drink it as | do on earth.

o Facilitate the garbage recycling process *° Orange juice
e Lemon juice

Frustration :

AEC: « Need to take a long time to prepare

Location : space « Need to be very careful when drinking
Job :astronaut

« Need to take time to dispose with the trash

convenient
drink

- Difficult to recycle . Take a long time

- Physically exhausted

- Poor taste
- Causing pollution

According to the 17 sustainable development goals

proposed by the United Nations, ’'m committed to
reducing pollution in space, optimizing astronauts'
drinking experience, making food packaging

sustainable and reducing waste.



BRAIN STORM

In space, the human body's
perception ability declines.

I want to increase the texture
of the cup to enhance the grip

Edible packaging is an
eco-friendly innovation
in food packaging. It is
typically composed of
proteins, starch, sugar,

IDEA

and fat that are easily PAI N Sensory decline 3 Y ——
digested and absorbed / {
by the human body. POINT | L ==
e ’ I gl gl
loss of appetite o—— i ¥ < <
% pp ¢ multiple ﬂ. vorrss/‘ S
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‘ ‘ Make astronauts pleased by
edible packaging o pollution adding various flavors

Plastic packaging

——Q occupying space —
~ W,

Sodium hyaluronate composite
membrane is the most widely
used at present.

Hard to drink

far fr rk rtable devi
\a om workspace }_ portable :vnce “

I L

It shall be removable

water splashes easily
S O

bite-size

suffocation easily

A % :‘;_-;-:\fi@
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water block @ = aallh{=E

EVERGREENS

Complex process =32, gy

Bite-size water block is convenient to "{%:’ W = —g—'f "
eat and will not cause water splash ) — = /..‘,‘

Space waste should be reduced

l" | will focus on the above pain points and use the modern technology of edible film packaging to
design a weightless drinking device that can improve the astronauts’ drinking experience.

DRAFT PLAN

solution | came up with was to 51
stack triangular water blocks in a
circular container. Stick a finger

cap on each water block for easy
access. Color is used to represent

Type | e\
. : : _
After deciding to use edible film . N
to pack water blocks, the first prre U

different taste of water. QS

Small capacity
Few choices

weakness B

Water tank

e The water tank in the middle can

drinking water volume of 3 to 4 astronauts.

o The water is wrapped with edible
bite-size.

o There are four flavors distinguished by color

Four beverage boxes with same width and cup-fit water outlet, magnetic suction
for easy fixing, and knob to produce one-bite water blocks. Water storage tank
for balls and cups. Cap design: foldable spoon or embedded syringe shape.

weakness ¥

Boring looking
No sense of space

MODIFIED |

Water cup & Rotating device

meet the daily « The water block can be moved from the kettle to the
cup to meet every drinking.

film, just the « The cup can be placed in the hole at the bottom of the
water tank.

« The kettle can be placed on the rotary device for use

N /

Water kettle

The water block can be put into the kettle from the water storage tank

The capacity of a cup is 2L to meet the needs of an astronaut for half a day.
The kettle is magnetic, which can be adsorbed on the wall for easy access
The kettle looks like a nebula in the top view.

o The rubber strip on the wall can increase the grip.

\ _/




N Moator S ” The 2L cup fulfills half-day
SCENARIOS MODEL OMaterial Water cup hydration, while magnetic ket
Body : sticks to the wall for easy access.

- transparent
clearly see the amount of water

Water tank

i size

r: 8cm h : 40cm

~
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- magnetic
directly adsorbed on the wall
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OKatIin goes to the dining area eUse a Push-Push cup to stack a e Push the slider at the bottom Iti El
for a glass of water in the morning block of water from the dispenser. of the cup to drink water block. Multi Flavors

stripes:

- rubber
increase friction to enhance grip

The water tank can
meet daily drinking
water volume of 3
to 4 astronauts.
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. Multi Flavors
A m'.nn
The water block of the edible film
\ — can be convenient to drink and can
receive multiple flavors in one cup.
°Retrieve kettle from the magnetic e Suction the kettle onto the G Katlin can pick up a cup
suction point on the water tank. wall of the workspace. whenever she want.
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Rotating device

|

The kettle can be placed on
the rotary device for use,
especially during group meals.

i size

r: 10cm h : 40cm
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ashe can comfortably drink eAt lunch time, she can take ? Put it on the rotating tray, can = Dy B
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water while working. the kettle to the dining table. ve whatever she wants to drink.
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MAKING PROCESS

Step3
- Making the water block

. Round opening

Stepi
- Making the kettle

Forming in calcium
lactate solution

M AR M Use silica gel to

reverse the cover

‘ ‘ ‘ Silicone strip texture,

Step4

Step2 \
- Making the tank

Dissolved sodium alginate Multi flavor

- Making the cup

FINAL PRODUCT DRINKING PROCESS

3 You can S Because of ; - »Just hold it with |
easily get the magnetic : : ™ one hand“ '
Steps the water : Q\/
bli suction, you
« Assembling block from
it and You can take the
can pick kettle to the
multiple working area
flavors into and attach it
one cup. to the wall. |
r
“l just need to take a ‘\, 1 When you get ready to “| can choose m‘y Q “When I'm thirsty 7.The size of the cup can be
pot of water to work work. vou can easily take the favorite taste. It‘s really - for work, I can get . )
this morning” Y Y an interesting process” < a drink anytime” easily held with one hand.
kettle from the water tank.
“] don't have to go . “Don't have_to worry about .
back and forth tf 2 .And then you should open 4 After taking the water block, you can the water @)  splashing as 8.The push out design of the cup
collect water anymore” the cover of the water tank. just put the water block into the kettle. It is 0"3(] i\l bite size can realize weightless drinking.

6.1n this way,
when you want
to drink water
at work, you
can presss the
button and use
the cup to

take one cup.




STAKEHOLDER MAP SERVICE BLUEPRINT

RN O < ASTRONAUTS O Y v <« X
maintenance monitor . \ S/ 8 e
I N medical doctors /!/[1 - &/ 4 | :
* ‘i‘ experts e ‘ & .8 | Back
®a astronauts - safety expert - scientists OfStapes) engineers - doctors
'ﬂ - designers - researchers - manufacturers - maintenance

® “

Sy provide water block Y Y

engineers ‘ provide equipment > SPACE < | 1] _ . e . e 5 B .
o~ AGENCIES quality inspection — .  SPACE AGENCIES | : SPACECRAFT ; :  MANUFACTURE | :  QUALITY CONTROL .
suppliers ) safety experts T ; ' : ; . : .
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— k researchers ) o - market B !
| a careful \ ' sl & conduct a ;
P ! tet detailed '
I drinking | ELT ,
e ate] ' team needs : determine
d | X analysis ' performance
' i - . and requirements
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i I I Q I large-scale i
—— -’ | R R ' = ” . sl T prototyping
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1 . quality
| INTERVIEW & REFLECTION R Q (|| ol
use drinking | team
g equipment as Real-time § ! procedures
i 11 1 1 2 5 and update the !
I 11 . 1 1 : I . product '
| PROFESSOR | SAFETY EXPERTS 1 -~ "9 MANUFACTURER | . E
- »r‘ 1 1
. . . . . . ' maintenanc
: /1.1t can help reduce I : ! | /1.1t can provide astronautsI : : 1. Edible film-wrapped water I - negotiate solutions \ !
I resource consumption | | N with their nutritional 11 are easy to produce and | z .| conduct \ 3 with the supplicn i
I and space debris. 11 i requirements. 11 cost-effective. | : Inspection} /" . tine the 5 monitor the product's | |
g- occur usage - prodﬁct‘s e performance and [
. . oge 1 1
I' 2. Effectively resolves the inconvenience | | 2. Mitigates spacecraft cabin safety risks ! | 2. Detachable and assembleable water I o issues or : performance %’ reliability ' OP&":;"O“
I  of astronauts having to retrieve water. | | from floating water droplets. I | storage units can reduce the footprint. | 5 Rl Tl : and reliability &
| 1 1 : '
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