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Strategy Assignments



Assignment 1- Dematerialization - Ansel

1/ Single Material

An exploration to see how
little material is actually
needed. From procedurally

generated structures,
cantilevered stands using a
single material.

3/ Ultra-Minimalist Challenge

AT | T

4\\||T|| il | %;r
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Assignment 1- Dematerialization - Lillian

1. Single Material

This idea aims to reimagine the possibilities of
designing a single-material packaging for BIC
pens. The current package with gl:stic material
sealing the pens/refills onto the back.

My solution is considering that the packaging
could be refined with materials like recycled or
corrugated paper, and at the same time
maintaining the product branding graphic on
the paper packaging. "ﬂ\is enables bio-
degradable or b

@ie

okl

ials to be applied.

2. Dematerialized Makeover

Current makeup and personal care products
like makeup bottles and essential oils are
often made with glass or plastic that is hard
to degrade, and tends to be over-packaging
with some buffer material.

My idea is that we could replace the buffer
with a piece of minimal stabilizing piece, or
using recycled ials like shredded
newspapers and recycled paper.

Customers can return or recycle the paper
container box as well as the buffer paper to
keep pushing the reusing action forward.

3. Ultra Minimalist Challenge

This solution is looking at iPad and
smartphone stands in our daily lives. Current
ones are mostly made of firm metals like
stainless steel, and is formed with a
complicated mechanism,

This challenge involves redesigning with the
minimal stands made from cardboard and
making a supportive structure.
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Assignment 1- Dematerialization - Sean

Packaging
Dematerialized

Stationary Pencil/Pen Holder

Single Material

1/ Single Material 2/ Dematerialized Makeover
Silicone Pencil Case No adhesive packaging for cupcakes
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Assignment 1- Dematerialization - Sean (Continued)

3/ Ultra-Minimalist Challenge
Plastic Binder
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Assignment 2 - Rematerialization - Ansel

Creating products from found
materials, repurposed items,
or recycling old items into new
products.

1/ Power of 10

My personal favourite was

using old upholstery leather

T and twine to fashion a new
N oo wallet from scratch. (top)

3/ Recycled

Uses for desposoble cups
/
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Assignment 2 - Rematerialization - Lillian

1. Power of 10

| made a bathroom storage box for daily items
out of a paper shopping bags.

This aims to solve the problem of tidying all the
messy spray cans and bottles that scattered
around. It sits well on flat surfaces like back of
the toilet where | used to stack these bottles.
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3. Recycled

This solution is a reuse of packaging materials from
a health supply pack, and a disposable flatware
pouch | got from Delta Airfines (2 years ago).

The intent is to discover the possibilities of
combining these materials and make a functional
pen bag that ties well and can be carried around.




Assignment 2 - Rematerialization - Lillian

2. Repurposed

The long cords/wires of earphones have
always been a trouble in storage and
organizing them. They could easily get
tangled in messy knots.

This idea is a progressive exploration
process of ways to simplify and optimize
earphone organizing.

A slot for the plug

Stage 1

Starting from broken spring clips that fell of
my clothes hanger, | try to make use of the
holes on the clips as placement for the plug.

Clip part for holding
the receivers tight
and neat.

Shortcomings | found for this stage is that it
gets loose easily and is tricky to warp.

Final Outcome

Stage 2

Consequently, | keep refining this with new

materials found at home——rubber bands, food

sealing clips, and two random wooden pieces | got
my roommate’s waste materials.
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Assignment 2 - Rematerialization - Sean

op
6 v
=4 C
1/ Power of Ten 2/ Repurposed
Molecular models with a natural source Reusing a rice-cooker as a headphone sanitization station
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Assignment 2 - Rematerialization - Sean

3/ Recycled 2/ Repurposed (additional)
Plastic lid as a cover for outlets / switches Reusing a silicone gasket as a placemat
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Assignment 3 - Longevity - Ansel

Ansel , .
Increasing the longevity of a

product is very important for
overall sustainability. #1
Tackled the wasteful issue that
is the disposable access
wristbands at ArtCenter.

1/ Product Lifespan

2/ Componentize Forever Pod

O By creating a removable and

‘ durable product that illuminates,
these wristbands could be used
for decades which would reduce
the amount of paper waste that
the school produces.

FE

3/ User Customization 5
Modular Guitar

Culinary Creatives | Ansel lisaka | Lillian Lin | Sean Tsai - Product 6 - Term 6 - Instructors: Heidrun Mumper-Drumm and Jonathan Abarbanel - April 21st, 2022



Assignment 3 - Longevity - Sean

Custom Soap Dispenser Tops
4/ Customizable

2/ Customization 3/ Multifunction / Convertible
Soap Dispenser with customizable tops Beach chair / Mat with sunshade
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Assignment 3 - Longevity - Sean

Removable Handle Ideas for Knive
4/ Componentize

4/ Componentize

Inspired by the X-Acto Blade,
this concept aimed to explore
the possibility of a larger knife
system with replaceable
blades.
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Assignment 3 - Longevity - Lillian

1. Change Product Lifespan 1. Longer Lifespan for water pitcher’s filter

Nowadays many families are using water pitchers The activated carbon
with filters that help effectively restricting packs having a form
contaminants in drinking water. The filter parts similar to paper tea bags.
inside need to be replaced every 2-3 months, and

could cause a lot of waste into the landfills. “,‘,—W’

This redesign intends to keep the plastic filter part
as a permanent part, only replacing the carbon
filter powders inside which comes as packs. REDUCES
ERCURY, CHLORINE,
COPPER & MORE
Lasts
25X LONGER

™
ATIE FILTIRS

Users only replace the granular activated carbon (GAC)
packs inside the plastic filter unit.
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Assignment 3 - Longevity - Lillian

2. MultiFunction-Convertible

As infants and babies grow, some products and
furniture pieces can no longer be used. These
products end up being left aside unused, but still
occupies some space at home.

This toddler chair enables parents to rearrange and
reorient the flip boards and pommels. In this way, it
could turn into a dining room chair or study room
chair as the baby grows up and enter school.

2. Convertible toddler chair

Retractable chair legs enable this toddler chair to be rearranged
into a normal-height study room chair after baby grows up.

3. User Customization/Personalization

This solution is a customization to user’s needs in
outdoor camping. The dining table can be easily
converted into a barbecue/grill shelf for foods
cooked on campfire.

It allows camping lovers to personalize it according
to their specific needs, either use it as a storage
table or a substitution of camp stove.
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Assignment 4 - Footprints - Ansel

Ansel

1/ Expand/Collapse

2/2Dto 30

3/ Ship & Store

A portable folding tent that
beach goers could easily carry
like a backpack, then upfold to
provide shelter from sun and
wind.

|
-
~ ~
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Assignment 4 - Footprints- Lillian

1. Expand/Collapse

This concept is a chair design that has the
potential to grow bigger in the seat, so it could
allow multiple users sitting on it.

The seating area of the chair can be fliipped out
and extended from a one-person seat, to a longer
and wider area that 2-3 persons may st on.

2. From 2D to 3D

This design is a transition from 2d to 3d park
bench for tourists and users to sit on.

Starting from a pre-cut flat piece, the chair could
transform from a flat board to 3 dimensional
seating fumiture by using slot-cuts, bending and
folding of structures.

3. User Assembly

This solution is a design that enables user to
assemblo this book shelf at home, coming as a fiat-
pack sat beforo their 15t use

After they receive it from defivery or pick it up from
stores as flat-pack parts, users will be able to easily
assemble the shelves and stand boards of this
boocksheif by inserting them
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Assignment 4 - Footprints - Sean

1/ Expand/Collapse

Artist's easel with minimal
set-up

Beach chair / Mat with awning

3/ user Assembly
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Table / Shelf with multiple
levels
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Assignment 5 - Biomimicry - Ansel

We can learn a lot from nature

T By creating a removable and
0 s durable product that illuminates,
' W als these wristbands could be used
W - | for decades which would reduce
T the amount of paper waste that
the school produces.
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Assignment 5 - Biomimicry - Sean

1/ Protect from Physical Harm

His beautiful Creation

The biomimicry assignment
7 helped us look at the many
CoNEBs e aspects of good design found

Sk o - in God’s Creation.
iy < =
) b =7 W 5

TARLY TIHE e s B Lo

BE ~o-

aX 3
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Assignment 5 - Biomimicry- Lillian

1.Protection Gloves for kitchen purposes 2. Knife Blade Protector 3. Anti-bacterial Spatula
" ” "
»"""' © Cuning by e © Many cooking spatula/ladie made from wood are considered better than plastics, yet
p o Salory  bette protecting hnction from sharp cuts that can hust users they do have the problem of longeviy.
o fvois ooy ol conn fexible akerinum  Wooden or bamboo spatila needs replacing every 1/2 years because the wood
mmwmmmm This & a material exploration coming bom Molkusk arsmal shells and cracks and have crevices, o becomes cormupted with blacks spots due to bacterials.
/4»7”:3 ® Thermal insulation grapefaty/ctns famdy but ramed Proteus.
© Nanostructure of some spider sil proteins prevents bacterial attachment: stronger,
® Protecting hand from physical harm of elastic, and fights bacterial with its hydrophobic and densely-packed stnxture
_[ extreme cold and heat/buming
© Oven/Freezer
ua-reor PN - .. B
Non - Cutta laterial Inspired N 3 Pectal Spider Silk's Antibacterial Power [
by Motusk ShllSand Grapefrils | Spidess: .
3 ' e - ; l

< .'.,' ‘7 . I - ‘
: , e 4 »

3 lnuuu Antifreeze I|ulul\|1n|||l\(nmc
Aagbe

‘ ¢
\‘.&na;k-&»-;., ?
P :mmu Hes  Parp B,L:)«'«;l&h:_§7
'*"/ /,au‘“ ,(
P A > m‘ V4 SMIEE LaNGLASTING I=
Y ¢ > / PERACEE —— ‘
Y \,, * Amgar-based polymer produced by an Alsskan SCAN  SHe 3 GV MAY . iy I

o L darkding beatle kneps cell contents fom freezing n protecting them from germs and bacterials, or

Q oven capable to share with others in the long run.

mmwmqmuuu

- Q/ @ S "({?

o Lightweight, durable and non-cuttable | eaHY A SHSTALMARE
© Enhance the safety function of kndo cases S ©_Su MR
® Using Proteus: a material made of ceramic 4

spheres within a fexible, cellular alumnum =, s‘L/A

structure
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Assignment 6 - Product/Packaging/Service System (PPSS)

V7
.'_
U —
o —" =
=
Re
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1/ Producer Take Back

AVARENESS  of n-puq RECILE

= e ol aad
? ﬁf; U m-ow s

BmvuR (HANGE —CLEANING,

e L m
muﬂ 'M‘ - :::’\:-M/
Dusths '
S it nu:

A
-y e . ,

LIME e T Vi~

2/ Design for Behavior Change

BUILDING commMunry

R e L

BUILDWL’: coNMJN'TY

s [ L

RO —

3/ Build Community
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02

Research Phase
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Figuring out our benchmark

Potential Categories

Frying
Handheld
Spatula Pan/ i Cratar
Pots
Cutting Tools, i s
utting
knlleI::lsson flatware cutting (::;:::Z
board mats)

iif

College Prep Utensils

o
Toos,
knife M
! °
m—- . —an
openes?

Horrman st b
e Vs e et e
a0 b

Brainstorming kitchen tools/ essentials, and narrowing down into categories by their cooking functions.
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Exploring Potential Topics and Materials

Prep - Cook - Store

Common Kitchen Materials /

Could cleaning be made easier than using paper towels and paper plates?

Observation:

Space Concerns: Material Concerns: Cleaning Concerns

Doing maps to figure out potential topics, and choice of sustainable material possibilities
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Potential Solutions:
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Benchmark

Perception

Tupperware’ @

(@ LE CREUSET')

Cuisinart
Our Target preX

amazon ‘\
staub

TARGET

Price
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Exploration of benchmark items

Cutting Potato Can
Board i Peeler Opener
~ & ey
3 n
NTTLL
| o
v =
Pyrex and . Glass and
Plastic = Metal

Mixing

Purchasing and analyzing the benchmark items

Lillian - Cooking handheld tools for meal prep
Sean - Preparation and cutting-related items

Ansel - Tupperware and containers for storage
purposes
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Product Pack-Out

Plastic injection molded together Cheap all-plastics vs. Glass and live

hinges
Metal blade made separation a

destructive process Co-molded seals not replaceable
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Cookwares can be combined

and simplified

Material choice concerns
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Personal Pain Points around the Kitchen

Mcrowam heses Diffstent foa
pr ke erms tabe
ome hot 10me (oid Offerent amounts .
Mard 1o mie frocen of tme in the | ‘s - T
#nd non bracenin microwavetcaste e srnsee] " fore on . ates cing | T
ey cvmonncy T A —— Preferenceonusing,  Roommas | Balancinghygiene
ok RIS | N ST TSI Sy ety cookwares or Sy and relationships
3 et Plronbermneped Pumanideonizl andiog and matng tend not t 3 oy
Observations Ty Lt o hsdage e o utensils separately share ute (diverse liivng habits)
! ey gy et onthe 100 Uy 4
— s padiy some Nt voma ook -
— Pard £ mia frgven
Seivoet st — — pb vy [
s Meal prep. Sersenal funed s e cortanar
e Cooking ang measuring g a1 8
—— R s == e
Personal s otmos | pemmm R oy Shared
(Sean) betaeen places s v-;mu.:_m A hared
wémomgtens  ewviai eonchy place to be spaces
e Hedaladd )
—— rushing.
| — | —— Stofing open
cannes ——
iperona i am s
£O008 N3
mrcpeca contanes
for prepecng
. Container Had towash
T ] became thoroughly
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Meal Preparation / Cleaning Timeline

Daily Meal Prep

Cleaning Process

Culinary Creatives | Ansel lisaka | Lillian Lin | Sean Tsai - Product 6 - Term 6 - Instructors: Heidrun Mumper-Drumm and Jonathan Abarbanel - April 21st, 2022

32



Routines In the kitchen

= =
. J 7 ;
-
]

2 - ey
L B

Quick and Easy meals Cooking process + Interview notes with Handheld cooking Food Container Types &
Utensil experiment housemate utensils Uses
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Stakeholders

Environment

Air, soll and

living organisms
Highway
Systems
(Distribution
+ Shipping)

Biosphere

Resource
-
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Main Interview and Follow-Up

Interview Question List with Zoe

About Cooking in gencral:
“What got you into cooking?

Leamed from her mother, at 15-16 she from
home.

In high school, Iving away from home, she started 1o cook simple foods ke fried
vegetabies foe herself.

Since she came to the speciaize in Tawanese and

other favorite recipes online to follow and leam from. Cook+bake, search online or
Youtube videos.

What you like? (Family meal time. y artistry, the good
smelis?)
ber family of th
enjoying her food, encouragement
f home: g Is safe and healthy, lice
scratch is more original and better taste
What parts of ng 9o y to share
Foeln, food cratch, F
We ke they are sourced from,

How do you figure out what you should cook for the week?
No exact plans, just try 10 keep some variety, and purchase enough meat (chicken,
beef, pork) for 9 1 like 0 p follow my heart for
what | want to cook.

Start with interview question list, and follow up with detailed questionnaires to more users in the later weeks
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Doy or ceramic coated pans?
nd cooking tools, stick tems.
and threw them away. Uses stainiess steel, and or silcone

What kitchen tools do you use to heat food most often? (Oven, Alrryer, efc )

Use stainless steel pans, spatula: siicone, due 10 heat resistance

Wooden spatua when using cast ifon pot, scrap off the sticken meat: have cracks, buys
new ones

Ladie: stainless steel with 3 wooden handles

How do you deal with food waste? (peels, etc)

Where do you shop?
Trader Joes, Aldi's.

‘What tools o you ke using for cleaning pots/pans/utensils?

Sponge for dishes - the everyday piates. (From Taian) — for pots/pans
(s

18 ocassionally (iron wool balls)

What are your favorite foods to cook?
Make bread the most - bread. If | have time, | like to bake. 4 hours 1o bake.
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User Interview

Name Zoe Yilin Wu (and her family) Her Kitchen Utensils
Gender Female

Age 30+
Location Minnesota, USA W w ﬁ
Occupation Housewife

Formerly a professional cook

and food caterer ﬂ

Demographics

Zoe was born in Taiwan

She started cooking at 15-16 when she moved away from home for school

After coming to the U.S. with her husband, she started to specialize in food preparation
Searching online for cooking tutor videos enhanced her interest

Culinary Artistry and Her Inspiration

Cooking for her family and the satisfaction from people enjoying her food
Baking for fun and getting healthy ingredients is also vital to her.
Shifting focus from a food catering business to home cooking, she enjoys making cuisines from

scratch with better original taste, and the process of culinary artistry in her daily life.
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Questionnaire Overview

9 out of 11 Many of their
respondents ~ 8o-to dishes
. were easy to
= prep and store
| T———————— - —
Cleaning was A
the blggest Rice Dishes
detractor

from cooking

The desirability of
a kitchen tool set
is hampered by
kitchen storage
space concerns or
moving

Most respondents
have yet to
replace their
cooking utensils
for the first time

Do you microwave plastic containers?
Miesporims

.
ow

00 you use 3 cuting board and knife when cocking?
-

Sambn or ther el

Do you prepare meals for the week on one day of the week? (Do you do meal prep?)

14 respanses

@ Yes
© Not often (less than weekly)
® Never

How do you figure out what you should cook for the week?

14 responses
Online Recipes (YouTube, blogs,
etc)

Discussion with partner|
Day by day|

No pianning|

"What nutrients | want for the |
week|

What | am craving o easy 1o do 107.1%)

o 2

6 (42.9%)

7 (50%)

The desire to
purchase a kitor a
set of kitchen tools

is hamperedby
_— kitchen space
concerns or moving

in the future

T —

Most respondents
have yet to
replace their first
cooking utensils -
but may replace
when they move

Assumption: More
likely to replace
when moving
than when
broken/damaged

Glass - Plastic
Containers,
Glass could be
more
competitive
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Doing the
questionnaire
helped us
understand our
respondents’ (our
target audience)
concerns and
preferences.



Questionnaire Overview

Chicken Noodle Soups Curries Roasted Rice. Egg

Top Meals

- Count: Dishes - count: - Count: Veggies Dishes Dishes -
People Prep . i 5 23 - Count: 1 -Count: 4 Count: 3

— — — — — — — Winners:

e e ai 2 e - Noodles
e e - Chicken Dishes

- Soups
e o
= — —
i " o iz

Charting out our respondents’
preferences helped guide our
design decisions to better
focus on their needs. Which in
for cooking college students,
turns out to be a more
efficient noodle, chicken, and
soup Kkit.
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Interview and Questionnaire Highlights

Kitchen Sets

The desirability of a kitchen tool set is
hampered by kitchen storage

Space concerns or moving

Cleaning is a big concern

Replacing Utensils

Most respondents have yet to replace their
cooking utensils for the first time



Target User

Age Group 18-35
Occupation College age to early working adults
Demographics Lives with roommates
Share a public cooking area

Learning to cook but has limited
living expense budgets

https://www.unitestudents.com/the-common-room/food-and-drink-
cooking-as-a-student-where-to-find-recipes-and-two-quick-go-to-meals
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03

LCA, Process Tree and Okala
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Finalized Process Tree of Benchmark-Ansel

Glass Container

Batch mixing siica,
(] boric, acid,soda ash. (@)
nd lithium bicarbonate

Motienat 1.600c @)

Fining process .

MoldingGiass ()

Anneaing Glass ()

@ Temperng (@) @

Pyrex Process Tree

Plastic Lid silicone Seal
i @ GO @ @  siconexmcin@® @
Potymer Bonding () [ ) @ | Srmesze Methyi Chiorosilane [ X ]
Granue Formng @) @ () ChorosisneDististon @ @
@  Decomposition Reaction ®
(] Hydrochioric Acid Synthesis ()
i | ing @ Polymer Bonding ‘
Assembly
Shippi
ereghi T peca @
Thrift
&} Washingl:!:eaweek ® —— o
Key  Left=InputRight = Output
End of Life @ Ve
Energy
l @ Biodegradable Waste Material
| @) WasteWater
i 5 @ visteHeat
udhasobe @) @) @ cleores. @ @ Carcinogens
sent o andfill Reycled @ FossiFues
GHG Emissions
. Non-Biodegradable Waste Material
® cym
Transportation
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Finalized Process Tree of Benchmark-Ansel

Shrinkwrap (LDPE)
cracking (@ [ X ] (]
poymergonding @ @

Resin Hot Roling @)

Lid (LDPE) Container (HDPE)

Cracking (@) ... Cracking @ ...
poymerBonding @) @ poymerBonding @ @
cmule|rmming [ ] Gramie Forming @

Golouring (@) Injection Moiding ()

® Assembly
Shipping .
Freight Train Mexico City-Los Angeles

Rubbermaid Process Tree.
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U
. Wam‘ngo:\:eawuk 0

I

End of Life
M(mli{!'yllmﬂ m'::ﬂ
2
toa kandfil o000 g [€]

berecycled

Key  Left=Input Right = Output
Viater

Energy

Biodegradable Waste Material
Viaste Viater

Viaste Heat
Carcinogens

Fossil Fuels

GHG Emissions
Non-Biodegradable Waste Material
Catalyst

Transportation
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Okala Form and Sustainable Minds chart-Ansel

Okala Impact Assessment Form o=\ nonen Okala Impact Assessment Form &= 1senom
Do T Ouigears =T
2 v 3 veans
e bk [T ——
[ Comcas Hame [P Eomma Ve
o el I
O MATEAS AU U X ok o e - AL T O MATEALS Amount U X otmAmGIOon - -t
rosm Fons
G oea - P - s ‘ore 008 - i - [
Shesnn oo - " - oom oot o ~ (] - onse
Ll o - [t ™ ona 1oen et - " - ooots.
Cobeans oo -~ Lo - oce et kg om -~ orn - oo
cton Mokdng o ~ o - o LY oo L on - ooest
- » ca ason ca o1 o [ - om0 - oo
O Sy o ~ " - oaars . ” Cd G002 o4 L]
e G 200 o ou e | 1m - ozl . ot & b
- " - - . Bk v ans Tonbile on [, pre
Rl Mg ot oanse Tandde ou Tondade onenre
Vol e om - om - L
7
L
—— = | oo

e

—

€5

e et prowioed

impactsportictonatins 0,072 Treaotuse
Total amount of service delivered 1 x 3 years of use
Impacts of tofal service delvered  0.072 mPts
Assessment level
Greatest impacts
SBOM input Ugad Scap
Life cyce stage Use
Total impacts by Impact
Impact category
Ecological damage
| T
| ==
[
.m
I Qxoe dscivson
Resource depletion
1] Eossi suel declescn
Human health damage
B cacisnncs
[ ton carcincgencs
Baserary stect
im0
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Finalized Process Tree of Benchmark-Lillian

Spatula HDPE/High-density polyethylene
(Handle)
“cracking’”
applying Intense heat to patroleum
MATERIAL EXTRACTION / CREATION
[ N
ethylene gas

l

MANUFACTURING AND PROCESSING Msterie Tranariont

gas molecules will attach to
. ® oo polymers, which then
produce polyethylene

@ formsinto granules from molds

meiting and treating
HDPE, finishing

Silicone
(Spatula Turner Part)

heating a large volume of quartz sand
10 temperatures as high as 1800°C

L
Isolating siicon from siica ()

Pute, isolated silicon

combined wum'memyi chioride
and heated once again

Distdiation: methyt are

water is added to gIMMOCNO(OSP
Iane, which causes it to separate

disifanol hydrochloric acid

acts as a catalyst for the disitanol, causing it
to condense into polydimethylsiloxane.

|

Paper
(Printed Label)

Cellulose fibers are extracted ‘ .

convertedtopup ) @ .

v

Pulp is combined with wates and placed on a .

paper making machine where it is flattened

v
dried, and cut into
sheets, pieces and rolls

I

v
Printed withink ()

Paper Label

I

LDPE
(Tie rope on the label)

compressing monomer
ethylene gas .

autoclave or tubular reactor to
facifitate polymerization

High temperature and pressure @) @

Molten polyethylene is then extruded into. gy
strings that can be cut into pellets

Cooled, extrudedand ot @ @

Tie rope is produced

|

Packaging Lable
combined and made

|

DISTRIBUTION & END OF LIFE

Extruded and combined as a spatula with packaging

|

v
Transport to Retals / Market @)

Product Is used/purchased

|
vispose AV @

|

A tansport to faciiities
Grinding silicone down into small, shredded
pleces Preparing a moid and then mixing
the silicone granules

Tvansponl 1o facilities 4 ‘—;’

Recycied into other HDPE/
LDPE Plastic products

Transpod{o Landfills

ated by grade snce some
¢ @ thicher, HOPE then
WP 8 FENation process,

Dograds 0
e 200 o

Water

Energy

Bicdegradable Waste Material
Waste Water

Heat/Wasle Heal

Carcinogens

Fossil Fuels

Green House Gas (GHG Emissions)
Nort-Biodegradable Waste Material
Catalyst

E W Transportation
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Finalized Process Tree of Benchmark-Lillian

La d Ie Stainless Steel (Ladle Part) Paper
(Printed Label)
Nickle fronOre Siicone  Molybdenum  Chromium
| | | | " § ®
MATERIAL EXTRACTION / CREATION Celulose fivers are extracted ) @

|
v
Converted to pulp . .

Mixed into an electric fumace @)

\
Raw materials are mehted together (@) @)

MANUFACTURING AND PROCESSING Molten steelis cast into . oy
semi-finished forms -
Pulp is combined with water and placed on 8 o

l paper making machine where itis flattened
Forming and heat treatment . . '

‘ dried, andcutinte ¢
% 2 sheets, pieces androlls
Descaling and cutting &9 ‘

|

; Printed with ink §
Finighing of surface .

v

- Paper Label
Manufacturing at the fabricator or end user (8
. Water
Transport to Retads / Market (@) @  Energy
@  sicsegradable waste Material
DISTRIBUTION & END OF LIFE Product is used/purchased ‘ Waste Waler
. Heat/Waste Heat
Dispose
. Carcinogens
| L . Fossil Fuels
Transport 1o facilities Transport to second-hand Transport o Landfills Green House Gas (GHG Emissions)
stores
Nonr " i
Cleaned, purified to fid the +———  Recyled and melted down | LK R ® Blodegradable Waste Material
scrap of any contaminants into alloys Sold Again . Catalyst

. . . . . . Transpoctation
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Okala Form and Sustainable Minds chart-Lillian

Okala Impact Assessment Form | Date: 3/1/2022 Okala Impact Assessment Form | Date: 3/1/2022 |
Designer Product Lifetime Designer Product Lifetime
Uian Lin 3 Yoars Ulian Lin 5 Yoars
Product Concept Name System Boundaries Functional Units Product Concept Name System Boundaries Functional Units.
Spatula Stainless stee! ladle
BILL OF MATERIALS AMOUNT UNITX | OKALA FACTOR UNIT - OKALA FACTOR BILL OF MATERIALS AMOUNT UNIT X OKALA FACTOR UNIT - OKALA FACTOR
POINTS PONTS POINTS POINTS.
Silicone 012 Lbs 17 Lbs 0204 Stainbess steel 034 s 35 s 119
HOPE 018 Lbs 12 Lbs o.108 Paper packaging label 0.03 8s 037 8s 00111
LoPE 0.005 Lbs 15 Lbs 0.0075 Woter 50 Gal 0.0022 Gl 011
Paper 006 L L e 00222 Dish Sosp 0256 185 11 85 0.2816
Water s Gal 0.0022 G 0321 Truck, 7.5-16t 0.1032 Tonmite 044 Tommile 0.0454
Dish Soap 02625 bs 11 Lbs 0.20875 pprr=py o3 s 2 s Pyn
Trock, 7.5t:16 0.1055 Ton-Mies 044 Ton-Mies 0.0464 B Py e S, s oioh
Landfil Polyethylenes 0155 s 030 [ 0.0465
Landfi Paper 006 Lbs 036 e 0.0216
Total impact / Ufetime
Total Impact / Ufetime
0.86295
_— 23289
= — | mpactmon
Lifetime Hours.
26260 000005317123

Imguacts par Sunctcnal unt
Totsl amourt of service

Impuacts of total service
Gebvered

Grestest impacts.
SBOM ot

Impact category

Ute cycle stage

Total impacts by impact
catogory
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0.18 7%
Sx1ywar of use

091 mP.
Measuremart

Stariess siew. ausientc

0.0072 75V

3x1year of use

0022 mPw.
Exserate

High densty polyetiylene (HOPE), bustng
acpicanon

Fossd o deplation

Manutacumng

L] Impact category bl
Ecotsgical damage
025 i rcascann a2
lulm ‘an
ﬂﬂ.m 157
138 il Guotal marmies 02
Ol Qzove seciescn 2
Resource depletion
033 1 Foant tuel denietcn nr
Human hesith damage
084 I Carciropenica us
a2 NSO CArOmOerns 68
092 Rescratry e 22
0217 Smog i
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Finalized Process Tree of Benchmark (Cutting Board)-Sean

Bamboo Cutting Board

Material Bxtracticn / Crestion Cutting Board Plastic Packaging Paper Packaging Key
- " ® wx
0®8 Havesting ®e~ bilng ® L e
Raw Bambon Crude O ST © soxpabibb vnste vl
®
‘ °
@0 OlEdacing @
°
Y i e e B SHO iy
. O Refinement @ st el
@ Spliting and Sizbg @ . T”' o Debarking @ 0 o
=
[ ] Pressure Steaming / Carbonization @ @ Fractiooal Distilsticn @ @@ Woot! Chioping @
.
o G

® 0 Catalyic Crack ® Streenby @

Gas Oil/Naphth e
Kinfning @ @ l o8 Pbing® @
©® 1 Polymer Bonding @ @ Pul

Graing

niiling @
S0 Chuing® ®

Lami

@& Eleachin;

Preps:

Resin Kot Relling ® l

Quiting Down® AT
o Size Qutting 10 Skze @

}
S~ } ® pining  © @
Assembly @ ‘

[ ] Qutting L2
Packaghg @ @

4

N

4 |

Endo of Life
® Recyckn
il Landiil @
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Okala Form and Sustainable Minds chart (Cutting Board)-Sean

Okala Impact Assessment Form [ Date: /2% 3022 ] Bacsco Cuting Bawa (S0 3) y Roya
wvd ﬁ'm

Designer Product Ufetime |
Sem Tear S terrs
ProdutConept Name ”'““- “ . | R
Bamboo (atréne Bovel Set of 3 '
warx | OKALA N - FACTOR

BAL OF MATERIALS AMOUNT FACTOR OKALA
POINTS POINTS
mpts
0.087 TVt
M tenboo 4.0 s 0.00'% 1bs. 0.032%
"".‘n. [T 0. 646 % i :um
ES% o 4,62 5. o4 Ibs. - e
bonsne
m (primed Qukoge 0,059
¢ gapec M o096 " - 165 -
Carcnogenics
M (plstic ) o.0l? Manutactunng
« i Teegy o.01 1bs, 1.5 Tbs.
L Cloesin) 0098 | s 03 Ibs. 0.0208
. |___papec
o ST 0.01 1bs, 0.2 1bs. 0.002%
Flace (4
wee |- veud e =
€ Sighsoap L% 1bs. 11 hs. Lt |
— T o B
5| woter umdwd)] 935 | auess | 0.009 allons 0.8z | W
Sp, ] - oy T -
Foet 5 Gusagthou 4 4
g d lh-:n'm PR ey 0.093 2.290%
[ Pot ok e hagels  [(am) -l | 0N Impact category w
) S e o0 0.31 . Eeological da
';3:’ Nten Fotmene Center | (0.5%) D - P = o
S eemuer) . 0.1329 .Emm =
547
Total impact / Uketime [ cusencaten e
8 * W stareames 2
o0
Le b — R AL [ czooe cecescn
M Matened - Resource depletion
o.00010ed [},
- m I = - Lottt &
50 Shilny Muman healln domage
* e 2988
AUt o tenat prass gy m e, h:.'srmm | W (g N 4 adbece, Cncound . g ;mm - 37
- 'Qid"-l.,,s LRCDHR0S —
oo sn2

Culinary Creatives | Ansel lisaka | Lillian Lin | Sean Tsai - Product 6 - Term 6 - Instructors: Heidrun Mumper-Drumm and Jonathan Abarbanel - April 21st, 2022



Okala Form and Sustainable Minds chart (Knives)-Sean

Cuisinart Knife Set - Pairing and Santoku
Blade and Packaging

Okala Impact Assement Form | one_onfmsjesz | Okala Impact Assessment Form owe_ulinr | Okala Impact Assessment Form ute:_o1jas J1ort ]

m
Sean Tgi | S Teors Seon Tsai | 5 Wers J Seon Tsst I r BV ‘,
Product Concept Name System Boundaries Puncsonal Unis Product Name System Doundaries Functionsl Units Product Neme Boundaries Functional Units P
s e 1 < | JI j o o S J | 047 .
iviasey ¥ate See . Gornan Bladg Cuisimans Konke Sed - Graen Bade, [Gorcra 1 g;; y;‘sar of use
I m

image not provided

OKALA FACTOR OKALA FACTOR .
L OF MATERIALS oS BLL OF MATERIALS. avount | unrx | oeauaracron uneT OKALA FACTOR PeTpTe— TR Estimate
onTS PONTS ﬂll d
[ENTATY RO Ovigie o)
[ 0.5 . 0.51 ks, o.lo% O 0.202 " 1 . 0.2 {ohns)
rea Sooar o e B o 0.206 [l Ves 2.671
::::)y ...4‘- L(.r ') " Sheiess Seel bs. '3 : Staiies ses!,austenic
0.2k 0.023 5 pasnc [T) arcin i
L e 0.0Mm [ W 80 Puc % 0.001 . 1% s 1183 [ Paypiatie 0o s, 9 e 0.11% Mamﬂlclunng
(WA coremner L0395 [ Lpemamg wi)
Y owsee 00N | ™ o9 ] ° Facwur 05 o (i) o.048 by 12 ths. ©.092
T vy 1)
R s 0.39 P 0,065 " o 0.013 ™ 2 e 0.0 (Slode)
LDPE ’ U
: - Stuwpray 020 ey [t lbs. 0.03
L 2 : 0.00% " etde hosss, 0.142 183, 0.14% Lonse)
ooy | w o s Coetlenid 1 L T vs. 032 Ibs. 0.0b%
" v
altey PORTERY N Lo b | e.von v 1 )
e e 0.009 | ws. 0.3b s 0,003 4 lp.w - 1 o 0.9 - M e Ry | 08 " 072 Ios. 0.034
. | oame - ; oas ) o —
dmrel] S Gupgehas LA 1188 miey | I Cidsid hic o433 e 5 | e Gy one at o aALS kaida
ey T fowe ) - ——
Lemtewnhid wih grees | b pre g * | 63 g 1 gt . mnad
‘..'L‘ s o) £ 44 @ A gt o.M #5. 8 b3, o.1638 e |9 watee 15795 | aallon | ocol4 Gallon 03
» — - [ N - T e
»,:» (s Brnsk Losberes o | % omn qonjmt 0.004 P o Em s ] 0003 i 09 b5 0.01 i v gap-lyeree | 0119 s v 1bs. 028 R %
A s TR qolni . i
Foon |® e vesef ooy sale - i Sezs o sy e
TG = deas oot B ccistican 073
[ Ecotosciy =
— Total bngact / Ufetime Total impact / Utetime. [ suteonnication 095
W Global wami
gy 5.056" e [ ciobat waming 2
4 § e
S Taegert| ; rwuwr - R Eu R
switpy Resource depletion
1e m,«, I Eossil fuel depletion 282
X |
B Gt . a0 Gramihon (W1 9005 )ty W Coloin e Hmagrt THPACE _ Haien baalts oo
—_— B caccinogenics 8085
Mon carcinogenics b
RBespiratory effects 132
Smog L5
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Benchmark product process tree (New)

Category

Materials
Application

Process Steps

Use

End of Life

Renewable

Metal

Plastic(s)

Glass

Packaging (Paper)

Bamboo

Stainless Steel

HDPE, PP

Silicone

Tempered Glass

Paper Material

Cutting Board

Knife Blades, Ladle

Tupperware, Packaging

Turner Head

Pyrex Container

Instructions, Printed Packaging

Harvesting Excavation Drilling Quartz Sand HEating Obtaining silica, boric acid, Trees Cut Down
Splitting Processing Qil Extraction Isolation of Silicon from Silica | soda ash, lithium bicarbon- Debarking
Sizing Shipping Oil Refinement Methyl Chloride Combina- ate Wood Chipping
Pressure Steaming / Refinement Fractional Distillation tion Screening
Carbonization (Electric Arc Furnace) Catalystic Cracking Distillation Batch Mixing Pulping
Grading Quenching Polymer Bonding Water Addition Heating Cleaning
Kiln-Drying Tempering Acid to Catalyst Firing Process Bleaching
Millin Grinding / Polishing Condensation Glass Molding Printing
Lamination Drying Annealing Process Cutting
Non-Stick Coating Tempering
Application
Qiling
Water + Soap Water + Soap Water + Soap Water + Soap
Landfill Landfill Landfill Landfill Landfill

Ansel lisaka | Lillian Lin | Sean Tsai

Culinary Creatives | Product Design 6




LCA Score Comparison

Benchmark Kitchen Tools + Paper Towels Supe System (Swedish dishcloths included)
Okala Score Okala Score
5.9075 2.29

10 years = 3.8075 (benchmark products) + N 10 years = 2.0722 (benchmark products) +
2.1 (Paper Towe|s) i 0.22 (SWGdISh DiShClOthS)

Product Lifetime: Product Lifetime:

Utensils 4 Years Utensils 8-10 Years

Tupperware 4 Years Tupperware 10 Years
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UN Sustainability Goals

Goals of Design UN Sustainable Development Goals
Material Goals
Functionality Goals

. . Sustainability Stratagies
GOOD HEALTH RESPONSIBLE
AND WELL-BEING CONSUMPTION

AND PRODUCTION

/> il CO

The 3 UN Goals that resonated with our concept most.

3. Good Health and Well-Being 12. Responsible Consumption
and Production
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CLIMATE
ACTION

13. Climate Action
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- Negative environmental impact

- Not Degradable /Recyclable




04

Design Ideation
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Initial Concept Directions - Integration, Multifunction

INTEGRATION . DRYING - STorAsE - BORRD(2)

INTEGRATION - DRYING- StorAGR (vrensiLs + XNWES) . BOARD - contouwed,
T VIENSILS, xNaVes, -

W Tr B D
. ¥ et
CLO™ BinbER*

T at g - &
el whars S
€ w_s preoresy] —

(Stenb, b, ) Y = i %

"
~ - s

-} e
Sy W

ety

®

SE=0
F. i ans
= | tedng  STEMS AL STHE0 HeKIToNTaLY
(%} ) e SetaE SoACE — “PuaT ~
s .
ts sepide arpme MG Smken “vearicay *
e ER HE SRS
s - AT RTROBUE AN AR GAP, sy
- v— FOR THE UKIONED MRYHE
OF TG BHTRE Peasg pEviteM
fCSE
) . p—
@ - s I ]
) - ~ (T
= (s N ¢
o - =

1
4
1

Objects can have multiple features, allowing users to have more product, while cutting down on
material on the whole.
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Initial Concept Directions - Locking, slide-out and structures

g gy " /z _— ¢
— @ &> g
- g < \ _—
iy o
\ e e
= ""i-‘r S & "\(
N P I o il
ISR NNY =
% ‘
= ; 7 =
S
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Research into the ideal form for containers, are rectangles the best option?
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Early Ideation Summary

DINING  ESCENTIALS ‘ MuLFUNCTIaN W o P—. W
Y AN %
AL &

W B AT
\ L/ Y v

Modular systems, allowing
larger tools to fit in smaller
boxes

Hexagon boxes and multiple

\ l' ot Al — / . ~ e e .
S Y =] J — built in uses for lids
AN= " S B r—J = /w
h L <3 % d iz —_—
= L T
=~ fAo g 2
= P I - e \'
T - e
§ ) i =
Q- e = = < e
= S SN P Packaging and creating a “kit"”
/S TR N el = Dot -
A Bl = '/J\_.‘.,"\
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Inspiration of Biomimicry

Glue L
Chameleon's DspiFad Lobster
Tongue CosErata:
by Oysters Concrete
R —
Pt B8 i S
::":._" ',"'_,"" Cramaleses Lounch m‘vw > Cancrete od by

“Balistic” Tongues 2
Suracegy - Innovation - AskNature
e . o ittt

Chimpanzees ~ Fibers n stems

train ﬂ‘e next ‘bamboo use
generation """""‘fﬁ—
simply by because of their

sharing tools. arrangement
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Helical
Pattern for
Toughness
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Categorization of Directions

Cleaning

Longevity

Putting it all together

This is a grouping of our
concepts based upon what
sorts of bio-inspired
inspirations were used.

'

3 versions of a
'system’ kit of
products

=
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Refining necessities of a “Starter’s Kit”

How to best create a dedicated “kit of

[Re— e [
..... are raney

DI RAG Wate® § viEnsh STomase INSTAD: BT i ERATe Pl Bean | eants O

Finding the “necessary” cooking tools
for the college cook
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parts” and how that should be packaged.
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Simplifying for better cooking experience

\NTEGRATION . DRYING - STorAce . BORRD(2)

INTEGRATION - DRYING- StoRAGE (WENSILS + KNNVES ). BOARD - contiouwsd,
= VIENSILS, RNIVES, -+ ‘_m. .
Version 1; Hexagon/Bee hive 4 ) e
ol L3, (4 CLOT™ DU - vty
Hexagon design . R

language, optimizes
heating in a microwave,
and tiles well

T ——

r—~ qu—l-h
=, ﬁ
Nt caTee et G-n
\,k < ot 2 camt,
=
==y

Form, texture and materiabwise:

\-R
- o, Tinner
b e (i,
. TEME S SToEE0 HORIZn Tars %
Hydrophobic surfaces, Easy to b m: tenad g ;\u S e 3 sy «.-.
clean ;Npﬁ. Material i - ' & ¢
roperties rmp — -
s ) N
| ————— ’ s svome Mg Sken vekniaiy i
b ER) H E eIl o
esis - D IRTROBE AN AR AP, sy b, /—,_:..,....
ot ol FOR THE UCFONGD BTG Dbty - .
OF TVE gHTRE Peeeasg AL vima 4 Tewnea sapred ihvay
- Key -
B =) wréa [wwz]
vt ==
ety
- T S -
o iy poaes
iy

Version Z: Modular + Compact

Utensils n this kit
Csaaeat dor Cxpamean for
Caoking Froceming
-

Integrating multiple tools into
an efficiently packaged kit that

can be easily repacked and
transported.
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05

Mockup and Prototype Testing
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Early Mock-ups Ideation

Using cans
placed
underneath the
cutting surface
to simulate a
taller cutting
board profile.

Using a knife with a
“vertical grip”
handle; designed for
those with arthritis in
the wrist. Found it to
be difficult to store,
alright to use.

Making containers more
customizable with dividers

Making a cutting board with
additional elevation mock-up
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Tool Integration and Multifunctional Trials

Exploring cutting tools Mock-up integrated tool's practicality
and gesture
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Stacking and nesting
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Prototyping the final version

Prototyping the cooking utensils to test out functions and measurement of size

CNC Milling and Wood Staining the Tools
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Layout Exploration (Slide out Drawer Board Prototype)

Exploring heights + layout Construction
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Knives Form Development
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Sketching exploration Having the many flat iterations be tested, before adding Adding volume helped guide decision
volume making in CAD
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Full scale Rough Prototype

Paper Prototyping Checking fitment In the kitchen
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Utensil Pouch Sewing

Easy washing for college students
Knife and safety protection

Organizing system for convenience
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Sewing
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L

Sewing Test Sewing the “band” Measure twice, cut once.
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Experiments

Uniformity Test: 25 Seconds in Microwave

12" Diam x 2mm polycarbonated disk, 3cm above bottom of microwave

v &

No Rotation Turntable x_) Mode Chopper%

Chopping on the lid - found to be a bit unstable Microwaving experiment
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Kitchen Experimentations - Cutting Board Drawer Mock-up testing

Testing by making brussel sprouts with bacon
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Kitchen Experimentations - Cutting Board Drawer Mock-up testing

Bacon grease and MDF. Mmm
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Pros:
- Convenient location of tools for (this) recipe
- Raised cutting surface made for a easy transition into
bowls/plates off from the board

Cons:
- Awkward to move without handles on the sides
- The need for space to use the kit

- The weight; this was heavy to move about

= Difficult to store upright;

- (More) difficult to wash due to awkward size + shape

- Tolerance of drawer slide was critical to the ease of use

- Not having everything; still needed a meat thermometer, etc.
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Kitchen Experimentations - Supé Mock-up testing

In these experiment of making chicken meatballs with Thai curry sauce, | found both strengths and weakness
to the system
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Kitchen Experimentations - Supé Mock-up testing

Pros:
- Convenient location of tools for (this) recipe
- Sizing and number of containers was just right for double
portions of the recipe

Cons:
- Awkward to move without handles on the sides
Prototype cloth material of the wrap was too thin for the
knives; blade tip frequently became stuck on the cloth - which
the canvas material resolved
= The need to wrap, unwrap when | needed access to a tool
- The need for space to use the kit
- Not having everything; still needed a meat thermometer, etc.

This was fun to do.
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Design Refinement /Finalize
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Final Renderings

Finalized “Supe” Design
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Santoku
- ~ Storage Tray Cutting Board
Pairing Knife

-

Spatula

Lid Gasket



Products in the Kit
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Spatula
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Cutting Board
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Products in the Kit

Knives Food Storage
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Cooking Tools Pouch

& Dishcloth
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Durability and Interchangeability

Long-lasting utensils, all the essential
functions that make cooking easier.

Repair broken components

Users can personalize products

Increases Lifespan
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Redesign Process Tree

MATERIAL EXTRACTION

MANUFACTURING AND
PROCESSING

Stainless Steel

(Knife Blade and Screws)

Nickle  ironOre Siicone  Molybdenum  Chromium
| | |

Mixed into a furnace ()

Raw materials are melted together @) @

Hemp
(Pouch)

s Wood
(Spatula, Ladle, Knife Handle,
tupperware box and lid)

Tempered Glass
(Printed Label)

Sand, seda agh and limeslone
are melted to make glass

(I
Peeling and slicing () . l

cuttorightsize @)

Debark weod from trees @) is harvested

@ Spinning Process

DISTRIBUTION & END OF LIFE

" Transport to facilities

second-hand stores

Strands of hemp fiber
e p

Cotton and Cellulose
(Dishcloth)

Coltonis harvested @) @

Spinning Process )

Nen-Biodegradable Waste Material

_ M Shapedandprocessed @) @ @  reatTreatment @) @
Casting, forming and heat . @
treatment 1
l @ © wovenintotatiic Woven into fabric @9 @
Dryir hi
Descaling, cutting and finishing () vy‘rng Quencting @
Tupperware and
ulensils made Pouch and dishcloth produced
Combined as a kit . Water
@ Energy
it
Trnsport o iie(au s/ varket @) @  sicdegradable Waste Material
Product is used/cieaned (@) @ vastewater
! @  eavwiaste Heat
Users dispose/recycle it . Carcinogens
|
! @ rossirucs
Products go to Recycled Green House Gas (GHG Emissions)

Grinding silicane down into small,
shredded pieces. Preparing a mold and
then mibang the silicone granules

. Wood made into scraps

Reuse the témpefed glass .
for reuse & recycle

and stainjess steel
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Goals and Recap

Design Goals

Remove as much plastics as possible
A starter kit for the college cook

Reduce environmental impact

Achieved

Zero packaging & waste, recyclable parts
Keeping the essential tools

Integrated functions

Products with longer life span

End of life: degradable and sustainable

Ergonomic forms, compact kit
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Thank you!

Special Thanks To: Heidrun Mumper-Drumm

Jonathan Abarbanel
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