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mark, 2563)
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Grow-It-At-Home

Mushroom Kit

BTTRVINTURLS - BIRKILEY, CAUFORNIA

Amaze your kids.
Delight your taste buds.

Local heroes BTTR Ventures' COURMET CARDEN
lets you grow up to three pounds of tasty pearl oyster
mushrooms right out of the litthe green box,

Sustainably Grown on
Recycled Coffee Grounds

GROW YOUR OWN

MUSHROOM
GARDEN

Grow up to 1.5 Ibs of pear

mushrooms right in the box ) THE GROW YOUR OWN

more details > g i MUSHROOM GARDEN
s : FOR YOUR CLASSROOM

BACK TO THE

ROOTS

mwﬁ 1.5 Wa9u Back to the Roots

iun: Sustainable Design Aunsadednanwallinunanduei. (2020). [paulal]

Sustainable Design anunsauunldidunagnslunisasisdndnualliiundndusinionu

a v | Ay | oA = P L2
vinsvesslaidusg1efiaay 1w Tssusy wiguas wouau Mneidsuisluunanud ndu
A19819799n1511 Sustainable Design unuINKITUUBBNKUUATUNN 360 B9A1 laiTn9zilu
msiavruduse o dunanaidudsiungluiesin, msdiesdwesinnundaudaslildsu

egnaAss, wionmsugnildlintinaudanitvauasuiionsuitaauinauniafiivedswsy (usy
Snuileiegnenel@duuifn Sustainable Design Anmunlvvaluiuiliunuesnuuy
NABINELANYUIALAN Y09 “Back to the Roots” arnuaanesiile Mlain Sustainable Design

wwaniunsugnite Tnensasianasamnziinvunngey fnmannsamiziiamuesianigly



1 TneYanianuaiAnainuuafnves Sustainable Design Tiiau 3udaudussqinsinszayd
WARINNSEAY Reclycle, Auflddmsunmsmzifinifinannnvesudanunilmdsldndsan
nsmanuNaR (Coffee grounds) wWionsiiisdunsumsneditenauazain Sniseanusoifuiia
unuUszaild 2-0 afs adsazussunn 500 n¥u ilsenefunisUssoMsuaueTRLTaNeile

Mfied (Ing 29dsIT1Nad, 2563: 53)

Gl
nseenuuvuet g sduiuddnddiogluiinuszdriuveannau winisnszviinda
mudfyduintuannsldnineinsvesanegomnmiag saumamanssnuiiag uannis
Waruynadsny LasugRatidamasedaindon autagtunseenuuuegnddunaaidulladondn
VYDINITODNUUU NITATWLUTUA UI0NITHAIUIDIANT
The Bruntland Report Ingliefieny vesn1siaunfigedulidn “Development that
meets the needs of the present without compromising the ability of future generations to
meet their own needs” %38 “nsiauNTidBufensimufiannsanauaussrLfeInIsves
rusutagdulaelidviilianuaiunsalunisnevausinudeinisvesnujusoludedanas” lne
WmuneveInsiamLegadady (SDGs) Useneuludie 17 9o Bendn wWhnunenisiauiwi
GUGRYRAY]
el wdan1seenuuvet1edsiutuliaruddyiu 3 dauvszneu Ao esusia
(Economy) &3xl (Society) wazdswIndau (Environment) mamaLLﬁQLﬁwé’ﬂmﬁﬁﬁﬁzyﬁqﬁ
1. nann1s mMsiesn dUay1veeseuusssud (Respect for the Wisdom of
Natural Systems)
2. ¥idnnns MsasweeyAY (Respect for People)
3. ®ann19 isnluszuuingd (Respect for Place)
4. MANNIT LAISNNATVOTIN (Respect for the Cycle of Life)
5. BANNTT LATTWWAIIULAENTNYINTSITUVIR (Respect for Energy and Natural

Resources)
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1. Mgy “egedeBu”

2. MmswrdeulmussnisesnuuuLay NI By

3. wdnn1seENWUUTISEY
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rendering wéauadune muadaiinnun
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2. Wy perspective 38 rendering
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a dy
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1. WYUNN perspective 38 rendering AnHITaNMNUA

2. FUNUIUIN A2 F99UNeluTlUL SN rua i

s a Aﬂ'
INAUNUILLAUIIUBBNLUY  TUIIUN 1

ANNGNADINLINGUTTAA 2 AZLUY
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Circular Economy (1A5¢gnanguidg)

Circular economy 3aszuuAsegnavyuieu Wuniseenwuuiasugivbimyudeudy
299539V MEANN15VDITEULATYEN MY LI BUT N TN LN s mS e nsnauan g lng

(recycle)usilunnAnuuuasAsiufiasaungundnnisd1fey 3 4o Ae 1) eanuuuauALazUINg

v

WuMISnY iU UUnSNeInssTINYF 2) ldsednsanlunisliniwensiiiiausslovd

e =)

U

sgamenvyulsuingAvuazduan uar 3) ann1siinvaudeuagiansenueay (negative
externalities) flodawrndonlildunniian ndnmsvis 3 dethuhlissuunmdauuuduriossuy
ASWAALUUASS (Linear economy) Miunsuanuuuldudafia (make-use-dispose) wazitiurils
Jussls Usuiasulugssuumandauuumuisuiiunsiringiuanduddldudinduanld
Tl (make-use-return) Wamnlugmslindsnuazenn annansznuiBaauuasiiunansenuLds

UINABTLUULATEFND

CIRCULAR ECONOMY LINEAR ECONOMY

N b
- y Ll ]g' /3
'7 TAKE MAKE DISPOSE

AW 2.1 circular economy Kag linear economy

11: Circular Economy Waiuiaseghaldfienisugulsuagnedsdiu. (2563) [poulail].



ngUAUULLAT dawdsddgynans vl Circular Ecomony Alan1siudsunisnidn
(Dispose) Tinanaidunsnyuieuldan (Recycle) Foraunluguinuurasnisldgmianisuily
a VY o1 v
ARyl
WWIARYEA Circular Economy laildngauanisasandndaeianag winlu dasulutianis
THUKNY N133ANINEIU N1sousnddawindeu elinng n1sasiawazyng nsldauiin
Usganiamunnian

v YY) v

UagdunareUsemanialan 819 anninglsy Qi wazdu Adelsudndigszuy

wiswgnanyuleuw Wenlazuiinganswe1nsiiindu uwin1suwundeiluusulddslidsvay
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AnudFanntnainguassanaztadnindne q wu weinssuguslaandalddenldduduas
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u3nsidudinsivdwindeuniedundoant AunulunsusunszuunINanRazANEE
AnTuINNIsUasuzlLuUgsia sawdsdnenmuesssnunldiemedumalulagnisndeg

AN

wruALunTswAsegnavy il (Circular Economy Action Plan) 1udunilavewny

gNsPANAnTanaInTsNVeann nglsy (EU Industrial Strategy) @slumauilfuiningsna fuslna

| [ 7
v A v a [

WazeIANTANsSUrAdananlunangiuAugdunady vilrauenssinEniselsudeaing

ANUPRtuINsAsuwlalugssuunyuidsullazinand deniawinndtswazaglifilasgn

[

Uaeglvidmas Ingunuanidunsiasugiayuieudinanazusenaume 4 diumvean el

1) myiidudnfianudsBuduussingiuvesannmelsy lneausnssuianisylsuas
awengvineigItuuleueduagsdiy (sustainable products policy) tialiduladnduaiig

Pvheluanamelsuiugnesnuuuiitelvidongnisidauneiu desenislien deunnuuass

]
a =

laRasunsldingAuiunainnissleda (recycled material) ludnduiinnfigadiduluununis

q

'
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T ingAuNu1InTulgudl (primary raw material) wiauvisn1sinansidauaUssinnldnss

WEIaIT1e T sitegsdudsd msudunngniuveliaadeneuaunlsuazn1svinany
aumlallagnue
2) mslgunauigusina dwaneddguslaatdnsindeyanianudndenonesiu

AUAT LU N15YDULTULALAINUAINUNS DNUNIUVDIAUANN oY 28T i A anT L Ul nTeo

dawandeu sadauilanaslasulssleviann “a@vslunisgeuusy (Right to Repair)”
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gaamnssuiildnineinsidudnuinnuazifnenmlunsusudigssuunyudeuldas d9 w

Uagduusznausme 7 magaamnssy sl

3.1) nmadannsetinduazledl - TesisuAvidugunsaididnnsednduuunyuisy
(Circular Electronics Initiative) {gl#199573nv09duA18 UMY UL NTUTUUTITEUUNS

9015 Nsvedsdidnnseting

3.2) MALUAABI UATEIUEUA — nTaunguunelnidmTuLunnes (new regulatory
framework for batteries) i odaSulmiinanuddulagnsziudnaainlunisvyulsuves

LUALADS

3.3) nMAussefaaiteninuafisndu (new mandatory requirements) LAB3AUUTIT

faineugralidmhelalunainanainglsy nesaudsnisaansldussydamiuvuuiuindu

3.4) aAnanain — Jeruuand iy (new mandatory requirements) Tunsiiudnau
TagAuslowAa (recycled content) lunatadn waznishianuddgiieadululasnaiasin
(microplastics) sauflananainiivinan@inin (biobased plastics) wazwarafnuuudosaaisle

N19%92101 (biodegradable plastics)

3.5) MAdme- nagnsvesannnglsudmsudane (EU Strategy for Textiles) 1oy
AMuwdanssluarulnainuaiusalunisuysdusaznisasrauianssuluniadane 52099013

nseRuaaaannmelsuieiunsindmenduinlyt (textile reuse)

3.6) NANIINBATIMALBIATT- NALNTUUUATOUARY (comprehensive Strategy) tiVe
a9 anmwindeunisneaivegedidudmivdaasunannisnyuisulunisneasisdaUgn
d579  (circularity principles for buildings)
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a

3.7) 2R - 18315 uMneng e (legislative initiative) 1A BafunnsldgUnsali
ansnsaldildiilenaunudnmant Ae visyinsisdaldadudeudaiis gunsaidliuvulfvomns
Tt dounazinlugnavnIsunsliusnIsAIue NS

4. msaansiinves yadufissnanidesnnsifinves wazasuvezdananlilddy
ningNINAYYAAMAINE (high-quality secondary resources) uaﬂmmfﬂmzﬂiim%miqiiﬂ
wwdmfuaisenudiladansu (EU-wide) WeliAnsuuuuarndlafinsatuisluduszoy

JaiukasAnLenvey wazaainflazusingeguuduai saudawnuaiunislunisudniuyn
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funaiauniisdunardunndeunniunelfunfnssuunaseghamuiou wu USEmaTvln
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Auslaadudndadeddglunsindigssuuiasegianyuiou Sainuandnissassdannisly
wanafnuuuldudais (Single-use Plastic) AildndunanauszinnuaziulUldianiduiiasiu
Aanndauuny waundoaeiuilouaviduiioenssuadu q wazidewmell (GUuss umIns

Usean, 2564)

mngsiavasesdnslulssmalne fmsiwnAnesgiavyudounssgndld ey
fugrulunsdifiunisfiuanuddu nislininensegredualutuneunisudn nisgulan
v3laamsannaiinveads mafdnezuazveadoannansusiogiedussniam ruvienis
anNanszEnuiLAndeunasaislygunu Insysanmsudnnisveaasugiavsuioumnaing
sULUUMIUIMIInnsves wazveadeannandasiiiinanmssiiugsianmelduuifa 5Rs
FoEaANINLIAR 3Rs TnBunuMIUGTRMY 5Rs aliauddylunisudmsiamsvondes
HIMIHAAAETUIsTansvesdnnudndasiintuludnduuilan muvsdnengnsld
MYNNTInvosrdnfusilnuiigauinfiazyinle 31 5Rs Uszneuse 1) Reduce:nisannis
Tivdoldifoainiisndu uazmmadindszavamuesdsweundeslisineg Aifleg 2) Reuse: n13
thussafaelldudanduanlden 3) Recycle: nsusnuesdidsliusslondldliedensdafivuas
dsluudssuiieanldln Wy ussdast nanaiin wh waznsyleaaIosiusmneg 4) Refuse:
neUfiasvievanidssdwemdeussydueifiavairernuiaduuaiiviodwinden 1wy

a1siad naedlny nTeverliiudug uar 5) Renewable: nsldninensuvunyuisulng
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Renewable 9z3jsuniusulu 2 4 Ae IAlwiTeswes “Ingau” 4
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(Bio Economy) tunisinmalulagvivadeuldlunisiiuauavsonisussgndldau uasnis
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WA IATYENANAITY wagludiives “NaUNIAGEN” WL NEMURANDTIRgARAIULNUAY

(Solar Roof) wagnasauay (Wind Turbine) (84AnsgsAANoNTHRUIDEEIEY, 2562. 11126)

FeazaSureluunseld

o

aa@ﬁﬂaﬂama‘le’i (Biodegradable Materials)
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N33 baAalilydsnsidntanifiussdnsnmniiamausliuazdululinamisaitan
vyudsudwunnggnyinsdnnanedude Ussleviveinsdesaaisianianunsndesaans

letnauegfiussuuniivssavsamieliudlaindaglasunisufifedegndes

be

tihoenuuulaliusslvtianianidesaanslslundnsiamifivainvans dograguiing
Rothko fioenuuulag Alberto Lievore 11310 Maderon ({anZanndivinainiladens auousd
wen UL T UL ALAZIITUALATIZI) Tuvaie? Tom Dixon HAnAvUrdUNISouaanels
fanua Fdulowasistundnanuuassssunililidinned fodrsagailanauiigaluns
aiﬂLa'%mmﬂ%’i’aama'wﬁfﬁaﬁwﬁﬂummaa Jurgen Bey ¥84 Droog Design @utaualildluliluanuy

MuwsazganaLieasenlsiluau

m‘wﬁ 2.2 Rothko Chair aanwuulae Alberto Lievore

f11: Rothko Chair.(2020). [peulati]



Droog Design (droog tJumniwandvaneis "wie’) 1u uSmeenuuuiuinuanfng

faoglusuamaInm, Lsosiaus Droog nofslulul 1993 lngtineanuuundnsiud Gijs Bakker

Y

£

waztnUseiRAansAauy Renny Ramakers

i 2.3 Gardening bench aanluulag Jurgen Bey

fi111: Gardening bench. (2020). [paulati]
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Al 2.4 Mycobond 210 Ecovative Design

fi111: Ecovative Design.(2020). [oaulati]

Mycobond Wimuilag Edward Browka \utanannisinigdesihuia iuiagsssuni
Panunsadosaanelivanszuiunis aunsailuussendlddundnioueiang lavainvane wu

Us39euel milarudes Janusznounils (Dusu



nslgaunan (Clarify core functions)
dloenuuundndnridnludesdliadssasdnuiaswemdnduifeezls fuilnre1s
9 = o o o 1 = 19 e ' o 1 Y a o ed
gaufumsagdenthinisinuuisediaielilaiuusyloviau q uivgdeslivaulvindnsineii

Linssdunmsldnundnvesdiu ndndueiagdosdwaudanimnudyyinazaaauifiiuiupe

Tutlafigsatlidmansenusonisidaumdn (Milton, 2011, p. 172)

Wi 2.5 JERRY Qﬂﬂiiﬁﬂia\‘iﬁ’] ponuwuulag olivier de gruijter of studio forthemany
fan: lynne myers.(2021).JERRY is a low-cost filter that fits onto jerry cans to provide

safe drinking water. [paulaii]
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Uaense olivier de gruijter of studio forthemany laas14 Jerry LAS 84nT9AUIVUIALANTIAT
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Usendanianaglmhnunvasaduwngineenisuiniign

Y

olivier de gruijter lafmunaIaansasntglvigauriauazenuludinused1iuee

'
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85989 lnellalouneniumtuiiua ndnsusazvminiiduiinsewasidufondrdusun
N1508NLUVUTENOUMEFAINTDIADIFI @1U15ANNTALUATIS8warUsannin 99.999% wazlisa
N1 99.9% N1 kMaEusavdulumeTnensduiiesansnslaalinsanaadntosvinliman

dWinuaviasenansestlaesEeaan

il 2.6 JERRY QUﬂﬁﬂjﬂia\‘iﬁﬁ ponuuulag olivier de gruijter of studio forthemany
Fin: lynne myers.(2021).JERRY is a low-cost filter that fits onto jerry cans to provide

safe drinking water. [paulaii]
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2N 2.7 nsziduusua Freitag

fian: Freitag.(2021). [oaular]]

wusuasnelanfunileuluinlan Freitag iinannided 1993 aesiitfownsena Freitag
(ll5-m3n) sesnsuilldienansyvne vse Messenger Bag v Jaletl uagiuu usily
vieananalifsuuuusazJanignty Jaldneassirlurgusalugiaesnuuudunseidinuniny

foen1s Jagtuuusualasusiedashdlanunnuneanimnyulan
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A I = [y v a o 14 3 o«
messenger fiotdunilsludadondnivinliusuauszauaudnsa

AseanuuUdIuaanusenau (Design for disassembly)
wilslundnniseenuuuiildSunissensuindunis esnwuuiiennudsdy (Sustainable
Design) Aanns sonuuulriauaiuisalunisaenusznauls (Design for Disassembly; DfD)
Tnofinnsuninesdinves nanduifln 1 Sudud nawdeinafAu (Raw Materials Extraction)
N1999nLUU (Design Stage) NsNARANAAA W (Product Manufacturing Stage) n19l79ULAE
%81U154 (Operation and Maintenance Stage) b! N151997U (End of Service Life)
Tnginguazasdvasnmseenuuundnfasilsd muannsnnenUszneutu Usenoulude

1) Anudansyilindndasianuausaty nstdaulalumatesuwuulugiavesnisly
974 (Service Stage)

2) ANABINTIRRARA gl ALEILNTAlUNTT nandIuUsENaURRNlAlUY19YeINISIY
Nuuarluyig ¥een15U1395n ¥ (Operation and Maintenance Stage) dovdunisyeuusuly
dwdideme USudgditAnanu viualie vselvidussansnmgsnindy Taglidududeadaoy
Tynsistanun

3) AuAeINITRGadnadinNamsatunsin nduvanldlmivsenyuisundululy

'
=

nIvUILNIIHAR (Reuse and Recycle) WiaAuanotgnislau (End of Service Life) anaazifilu

nanAuaRLvSa U Usynauvenansueiivg
Usslemlvesnsyinliuansasiiauannsely nmsaeausznouiiothannduunldlgdud

MaNEUsENS 19U anves annsuannaniaiivil annsléingiu wag annnsldndsnuiiinan

nsnannazyuasduaivy Wudu (UR gausaung 2562, 1-3)
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DESIGN FOR EASE OF MAINTENANCE
THROUGH MODULARITY

Concept pin design for managing the distribution
of stress on the wire and joints

g
G5

REFURBISH & PARTS HARVESTING

Q

REUSE & REDISTRIBUTE

,"#@'

+ neutral + tugging

MAINTAIN
O
A <D oy \\ ~J Loosened wire
Y ‘Q 0 between the two
- - I “]] m fixed points
60
RAW MATERIALS REFINE MANUFACTURE RETAIL user LANDFILL

MATERIALS

AW 2.8 Aura Headphones

7i111: Dhyey Acharya.(2021). [oaulat]]



Dhyey Acharya aamwwﬂqmsﬁmzmumiﬁm circular economy laggavan guvsenin
wilanialian (timeless aesthetic) AMKNTUNIBI5UA] (emotionally attach) 43901801514
g (multiple lifetime) Wiuldinszuaunsesnuuultianansssnnag fagfianansosluida
¢ uenanilssanuuuliannsanenuseneuagldvndu ansaAsuuamiathsednuld

lngdg Wine1gnsidauveanan e

Repolymerization Disassembly

i 2.9 Aura Headphones

#i1n: Principles of Eco-Design.(2014). [aoulail]



wosuuudaaes USEn senkuuwlesinesvasansylioentuumesiaesingulagly

Y] A v X ° v a Yo o v a
NANNITDDNLLUUDYINYIYU LN Mirra V]']"inﬂ']aﬂﬁlsmﬂﬁ 42% LLaglﬂﬁUﬁqﬂfJaWWUﬂTﬁ@@ﬂLL'UUL°U\'1

1Ara1851938 WenuAo1gn1TTuULaT 96% vosmina1ulsas luAalauazalunsowen

v
[

Fudrildniely 15 i Tnsfinrsaniesasiinvesndndnst Sudoud nsudatngiv (Raw
Materials Extraction) N1500AWUY (Design Stage) N1sHAANARS U (Product Manufacturing
Stage) ﬂ’l‘ﬂ‘t’fﬂ’]uLLaz‘(fﬁluﬂﬁﬂ (Operation and Maintenance Stage) LLazmﬁéqumﬂ’]‘ﬂ“ffﬂ’m
(End of Service Life)

818n151491u (Durability)

Switch @anuuulng Ben Cullis Watson and Crux Product Design A9n150onkuunUsed

all

Hunldndnvosnsesnwuuagradatuduimlandn nananntansioda druinlssanuisalasu

q

¥
a =

levilaanisldanuazdanisldauvesdifu andsunuvesfiaziiniu 193us1a3a Red Dot
Design Awards 2021

A 2.10 Switch sanuuulae Ben Cullis Watson and Crux Product Design
fla7: Ruchi Thukral. (2021). [eeulati]



UNoBNLUUAITUSLEEITN1T0RNLUUNEAA MM IULLIAALAY 9 LaZAITIUAIIUNUNIY

YDINANAUTVBININUIUNY Stokke BBNUUULANE Tripp Trapp JUARIAANYDININYT N30

!
=

Wulalundenduin Fsmuneanuinidbeddiuliaunsalddmsunnegsus 0 fs 15 Ygadu

ASNUSEANS AT VS aUSe lewuaan198819u0n

THE CHAIR THAT GROWS WITH THE CHILD.™

TRIPP TRAPP®

AW 2.11 413 Tripp Trapp eenwuulng Stokke

fan: Tripp Trapp. (2020). [poulati]



Useansnw (Efficiency)
UsrAvEnnlufiinnefanaautiveadndasiriunisinainnszuiunisesniuusau
Fuanauasasuanduet sansudn nisldaufivnzay nisgeuthy nufmdminduoignisld
o uwnmsiithesnwuudeddianudifay
The Aeron Chair sanuuulay Don Chadwick waz Bill Stumpf @1%35U Herman Miller
Hunsdifnwiiszauaruduiaesugdluniseenuuuiusudiivssansam ifdAtondnwal
annsaUsznaukarnanUsznauldieteliansateutissliie Snisanunsaiiluiladade

duane1gnisldau senwuulidaununiuuinniniddinanuiall uenannidieannis

'
a

uunslnuwazdmeiuunaduiieiagiulnifissuieeinield dsllladiesihlisenisvesdiss
ag lug unn I manrauivan1nwIng ol uigeaiunsnanailyaneias ealiveinialy

annwInasudtinaulananae

J

|/

:,. | ’55 !
vl Mu..alm;

‘\Mu““’“”d. MuLIuhblnblrdflu“"'

AW 2.12 The Aeron Chair eenuuulag Don Chadwick wag Bill Stumpf
#i11: The Aeron Chair. (2020). [eaulan]



Andi 2.13 BRING Tney NAKAMURA Takayuki
fi111: GOOD DESIG. (2020). [paulai]]

a

BRING tJuunannesugsnalaenssgiuslnafilduuidn Circular Economy (1isugia
sy ImheEeiiihnnindieanesslufauaysiusiudedinigniaanduslan iiende
1d [ a 1 = 1 a o a y 14 14 a
JuingAulvi BRING aseungugaavnssuiivainvateunsndningiunistusiie nseuan

warns3lafa IamingRuduiedmenavunannesugsialviuega



WA4U (Energy)

NARA U NS suTwILInlunseanuazran S i lgnasuI N nlusenang
Msidiunsuiienty faiuihesnuuumsnenendiudleiwandasvemnenldndany
wazTaniiosatetaunluseninaniseaniuy nszuunHanLaznsldeuninf eyl
wAnS AL NMsAndeaisasslutemdsnudsnalyinandosiau Ingay floonuuusdmiu
Tanfianuwasnisoenuuuassassa wu Taul Flamp 83 MartiGuixé (1998) Svad1auasnandfiu

A4 lniae

Flamp light instructions:

We recommend you place your
Flamp beside a conventional lamp.

Turn off: You have 20 minutes before
you are in dark. Enjoy the shadow!

i 2.14 Tawlyl Flamp ves MartiGuixe
fis: Milton.(2011), p.14

KiteX Tosasadandvand adustaiuay nananduleslonanvinandulesloifa

a

AUAMNES anunsandnill nqudmiudinnsviesiien uauds viedrsenunmesaniadu fuiu
aukUULUE RS ULsatuAalannig Ideniisdausaianuatulasease Tuvausiduindniun

nonzusInuazUsenaulalaeauiissauiedluiiaivssann 15 w1 lngvinausauiuwks



lwanswadvsaweniu Nsasandsuluan I unIsaIinaIUwaEI AR luieans Fsuauuun
200W ufswiuimunzgdmsuanimeinianiianusiauiwazanunsatislddidurunndn lay
Luduviaunsaisunes drduan 600W lindsnuiiisanedmsugunsalliiirdruyananise

Fnsenulniinsawesesiiolidvsetnsen

A0l 2.15 the wind catcher by KiteX

#i11: juliana neira.(2021). [oaulati]



E-Dina @n15ngwa1ungsunaunuvedlaaeuds landalaulvuuunnnn MSend
WaterLight siloufislumetmzaniotaans 500 Sadansluanunisalanduiieliwasaindd
wiuds 45 Ju goihuihiduedesidalniauadn ievsalnsdnietensogunsaluuie

<& 1 s v & oA £ v o = a v o
W@ndu q Wiunese USB ludd uenainilidlenunarenistdaudauisalusladalaiun
WhmngluvinenianveanisiUai WaterLight wegau 840 arumuiionduaglasludlviuuinug

slnalutagiu

Wit 2.16 WaterLight

‘1'71|m: Jennifer Hahn.(2021). [eaulail
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Tuunilgesjsmneifiosiuisiumisniseonuuuegnedaiu Tulssiuiinasnuintagdy
Lalnud1fsyfiu Circular Economy (wsugianyuiew) Indnnsddey 3 4o Ao 1) oanwuy
AufuazuImsiitiunsnwdunuiumineInssssnnd 2) iinussansamlunsldninens
Iinusglovaaganensvyulewingiuiasdun uay 3) ann1siAnve udeuagkanseNuLs
au (negative externalities) GiaéﬂLLﬁﬂéJaﬂﬁLﬁuﬁﬂﬁzjﬂ
Tudunounisoonuuuiudivuamadsd

'
o =

Tandosaansls (Biodegradable Materials)

—_

nsldeunan (Clarify core functions)

N1500NLUUEINTUNOAUIENDU (Design for disassembly)

2

3

4. 91gnsidau (Durability)
5 Uszandan (Efficiency)
6

W& (Energy)



UUUNAFDUNAZAINTTUNSHNTINGE
paudl 1 : 85Une (rnamne nsliseazBeniiaiy veneaIy a%;ﬂvﬁam)

1 Circular Economy (v59giaviyuiigw)

2 ’3’6’1@‘171'8'@8%18163} (Biodegradable Materials)

3 Mslgaunan (Clarify core functions)

4 N1599NLkUVAMTUNDAUIENBY (Design for disassembly)

5 91g9M131d91u (Durability)

6 Uszananw (Efficiency)

7 W& (Energy)

naud 2 : WﬁﬂﬁﬂmsfmnqiuaﬁﬂiﬂmﬁaﬁumLLu'ammﬁﬂ perspective %38

rendering wéauadune muadaiinnun

1. 90NUUUNARA N TUTIAUTET1TUAINLUINIG Circular Economy (LATHFAD

MUAY)

ANWAZUY TUIUN 2

1. JUNaUBAUTIUN 0AUNILUIAUAANF AT NN LUTINUTEINTUAINLWINIG
Circular Economy (1S¥gAavyuReL)
2. Wy perspective 38 rendering

3. Wunuesnwuuln
a dy
Aedaans
1. WYUNW perspective 38 rendering AnHITaNMNUA

2. FUNUIUIN A2 F99uneluTluLSuntuua i

s a Aﬂ'
INUNUILLAUIIUBBNLUY FUIIUN 2

ANNGNADINLINGUTTAA 2 AZLUY
ANUANASI9ETIA 2 AZLLUL
ANEIBIY 2 ATLUY
AUUTERR / AMNAZDIA 2 AZLLUL
NIATIADLIAN 2 ATLUY

33 10 ALLLUU
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Paus NszUIUnIs 150 Nandunmdulnsiudainas

199583NANAMY (Product Lifecycle)

Ludnasduanudslafiasidulinsdudwindeunielduseleviaindwindouagied
Usgansamn nildlunagnsnugiundagUuatduayuiuiniinisesnwuunaidadsd winaou
5 @A a aa . . . a [ I3 a 1 <
NIMUANABNTEUIUNITANNABANATTIN (Lifecycle Thinking) nandnmiuazuIn1sgnuesinly
nszvIuMsnanuesvediaguarndsuegiwailiosnnninludmieddaiioegiufes a
::94/ I Y [~ 1 @ al a a al . av vo
Ududdunuegrafunlunwifnveaasygiavyuisy (Circular Economy) filasumiuaula

1 < ) a a wa LY a a a = =
ag 195 R dugUunuugsislumalfialutagiu lulssimaluanudnveaasygianyuileun
Usngluwleunsegradunianislud 2002 wasidungrunelul 2009 wazluglsunauilduduy

druntlaveaunuliRn1smnesunis

n1sldveyaisasdiam o unuimsluniseenuuundnduaiisendr n1seanuvulng
MaenifansTan (Life Cycle Design (LCD)) 1asiinvandnsinilasiugiunailududinma
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nszuIuMINan tngenzegdergnisldaudulaglidnluuaznsvinnismyuisudmiunis

Sludaiannduilundadusiiv

distribution & sales phase

includes all the energy, resources and damage to human health and
eco-systems damage from
marketing, distribution and product service

supply chain market and
choose:

energy p P
lowest environmental and social impact mode of transport
(see transportation rule of thumb)
void

only looking at distance travelled ~ transport mode may have a

product use phase

AR -
i manufacturing & assembly phase mm:mmwrmww d human health and
1 mo , resources and damage 1o human health Ihoprog;clh
e o o om Pl ity A
d:’w od\o:n-umleholeo aiey vammm' 5= |

interfaces that make the most efficient use the easiest and most

least energy: - water intensive processes . " :
renewable optimal or extended lifespan through:
. avoid: aesthetics
H hat create toxic releases to air, water and land at
] any stage
compare:
the impacts of your options using LCIAs _nnthﬂl'v
consider: t
poliution to air, water or land in use
factory locat nndmimgcondmA & b

disassembly into biological, technical and toxic materials
! non-recyciable recycling: closed loop
i materials with toxic releases at any stage upcycling
] compare: domcydng‘oponbg’:
4] the impacts of your options using LCIAs (Life cycle 9 g
¥ erence e sdoalon) rules of thumb X e land fill &
i rof :“’w ” WWM:
q environmental record, conflict materials, labour conditions mwmmammmmmam

bt Ran e _

27 3.1 ANLERINATTIANERA U (Product Lifecycle)

fan: flan: Milton, 2011: 74
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a 4 & a = o o 1 o A Y
nandaueiveaziiuluewanuasiinainnsdllatne lngmsiuiiilunisnsgvinienisuiuls
el Ngauaziatiuniseaniuuegeiiusednsnin (Milton, 2011: 172)

Product design life cycle

Natural resources

Incineration and

i Extraction of raw materials
landfilling
Disposal / Recycling of materials
& and components
Design and
production
Reuse

Use and
maintenance
Packaging and distribution

AT 3.2 uans Product Design Life Cycle

i Milton, 2011: 76

78013 LCA lanimnanmassiutisaammssuiiniugn Ingduunnasiatuluglsusiing
Tuansgosnisie wazdagiuiinisunldluededniie waspruniidudennasuusnfdmsu
LCA lasunisimuntulagesdnsseninalssmainmenisunsgiu wazgninld davinduenans

TunIn3gIUIZUUNITIANITALEINAOU 4 1195511 (1ISO 14000) Felaeialuignisliuug

ooy 4 Tu Toun

. nMstelmnelazvauln (Definition of the goal and scope)

- MTNATINVYTIN8NTININITTIN (Life cycle inventory analysis)
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1.Material health

2.Material reutilization

3.Renewable energy and carbon management

4 Water stewardship

5.Social fairness
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Fin: worn-again-virgin-bags. 2563 [eaulail].
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Fin: Clipping Stool with Back rest. 2563 [eaulail].
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. nMstglmnelazvauln (Definition of the goal and scope)

- MTUATINVYTIN8NTININTTIN (Life cycle inventory analysis)

- M3UsiliunansENUYeInINITIf (Life cycle impact assessment)

- M3uUanadnins®in (Life cycle interpretation)
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metabolism) i aiduuszloviidmivdanuaywduazdawnnden meldneudus “More good
Less Bad”

MNALuIAALg nseenuuULTuNIMIFILTI38n37 The Cradle to Cradle Certified
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1.Material health

2.Material reutilization

3.Renewable energy and carbon management

4 Water stewardship

5.5ocial fairness

v
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MANLATYEN Wuunulgu (Circular Economy) isdnn1sverlunsialngeg9dsdu arugiu
Nsdaasy Nsvieieteg9iulinyau (Responsible Tourism) kagniseusnuviaansialng e

Famsver Tunzialneegnedsdu (‘ﬁm: https://gccircularliving.pttecgroup.com/th/)

RECYCLED UPCYCLING RECYCLED UPCYCLING
o {OCEAN rRon {OCEANS

14 pcT THAILAND 14 per THAILAND

BOTTLES BOTTLES

O

Tr-SHIRT

PCYCLING
{OCEANS

TT-SHIRT

O &}

® #WearYourOwnWaste ® #HWearYourOwnWaste
e BEEANE " IBEEANS

PET THAILAND 14 PET THAILAND

BOTTLES

TBACKPACK

BOTTLES

TBACKPACK

O O
] O
@ Q
® #WearYourOwnWaste ® #WearYourOwnWaste

Wi 4.10 wAaS0ut Upcycled Products

Fin: Upcycling the Oceans, Thailand. (2564). [eaulail].
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PIONEERS IN SUSTAINABLE FASHION

ANA 4.11 ecoalf LUTUMEDHNNANINNVILUBIU ST ALY

fan: ecoalf (2564). [oaulall].
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wFleAaduAudundy 1wy uwdnda, vaemaainanudndusidmivdndides, snasngud,
nnmun sy saanmsfinyidenuiwnnimaawaainuiluAaayannsntieanUn
nsldnsnernslanld Tasusendanislddiléfe 20% Uszndandanu 50% wazannisifnnig
lan3ouls 60%
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n15AAlud (Rethinking)

mﬁlsd?{wuﬂaﬁqwmﬁqﬂumaamwamwmL%aawia?iaLLamé’auﬁamiﬁmlﬂé’qazwﬁlu
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aufmmilunanedioduglsy lungauesauiiu “Original Unverpackt” ilalsu3nisdaus
Woutueneu 2014 wazsiuy1edudinda 600 518015 $1uA18 nwislusousi3suiSenan
“BeRobuust” tJUSIUAIAUAILNEATBUNS TS IMUIBAILLLIAANS LUULTALNT Q%a%ﬁaqﬁw
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AW 5.1 374 Original Unverpackt tunsaiuasau

fan: Original Unverpackt. (2563). [paulail].
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AW 5.2 34 Original Unverpackt Tunsaiuasau

fan: Original Unverpackt. (2563). [paulail].

AWH 5.3 nanN9IUeY Eosta

fa: Eosta. (2563). [poulai].
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AN 5.4 WARN9IU99 Eosta

fa: Eosta. (2563). [paulat].
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(creative move, 2020)

mwﬁ 5.5 Trash Hero

fi11: Trash Hero. (2563). [oaulal].
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fan: Tlejourn. (2563). [paulail].

ganuwuUanuuIn (Design to Slim Down)

nagnénnseenuuUiTau uisngnusstwsnfdesiunaniust “anvunn” viean
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tlovas qellovnesuiisydvinmitananlaeiivuinanas 37% luvunussadas msiasuuuag
daalviussyfusianas 75 dusied 9nmauaTindeadadu Coca Cola laWamnregiidoy

g niunselesdasisaansldianuasannisuassfinensveulasenlednuniuiiu

A 5.7 U559 UoUABIUYDY Marks & Spencer

711 : Project Thin Air. (2563). [paulati].
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27 5.8 wrupoulwaRd1mSUMUaNUY Walulag Mogu Home

f#11: A mind for innovation. (2563). [eaulail.

UsnAlngmMawanaun 5L ILAs¥gAagukuy BCG model (Bio Economy, Circular
Economic, Green Economy) Ll et dgaaniaasegialuaniunisaldagdu nsideassil
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Taonee

Composite Cushion Material

Material from the coffee grounds and waste EVA

° Coffee industry waste EVA .

waste + innovation } new product

® Cushion material form waste o coffee grounds . . . . EVAscrop o

® The process can circulate or reduce the amount
of waste and can also produce a new products

® Increasing the value of industrial waste

o Materials for the elderly products

Product Feature blending af 120° C
[ ]

Composite Cushion Material

® Waste material ® Many texture
@ Light weight @ ECasy fo clean

® Can be molded as desired @ Circular Economic

Tonsle Shengih_] Bongation at teak] _TearSrength | Spll Tear Shinkage ] Compressonsel

extrusion as required
40 Shore E g 12.98 Kg/em 3.02 Kg/em

Testresults

k‘ ~i flooring .

shoe pads

® Wall decoration materials

® Flooring products

Inventor : Asst. Prof. Dr.Akapong Inkuer
Faculty of Fine and Applied Arts, Suan Sunandha Rajabhat University
E-mail : Akapong.in@ssru.ac.th

AN 5.9 TananN1SNTEWMNAINAINNTNLEE EVA

P: LONNIA DULND
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P3: LONNIA DULND

Y a

PFIRNANUNAR LN T ATIPUENARADUNIADS tnad (DELL) ladndulanazyinaiuwiie
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s & A U 1

UFTANUINNTIEY AIEI0YU WINWIAATUIANEDIAS 10 % NAIINUY wAad (DELL) Asuldving
anddaduveadenanmanensiivgnidia didendrivisewnaudniandnseglundiuiuas
a £ ﬁy =3 [y 1 < Y Y % d' 1 d' o ra 4 (v

AAAELYDLAA 5-10 TU FBUTINIAALAAS19LATIAS NS DUADTN AN UALALLUALN K18991NN"T
auuslum e FUTIIh e saviih mileundesiunszunn s1angnnituazUsenda
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Ml 5.11 ussiasianinuazniedIandves DELL

fi11: Dell delves into packaging alternatives. (2563). [paulati].
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AT FROM WASTE TO REPLACEMENT

“Package from ALGA in shrimp farms”

ovonory,

&

S
014 yo™

%
Yo

Pack;age 3

. Nitrogen
)\ for growth
Biodegradable 4%

Patent application No. 1903000110
Present a problem

Innovation
© Plastic replacement material can be biodegradable.
o Added value waste are an agricultural problem.

_———

PLASTIC WASTE
hard to disintegrate

Product feature

weeds from agricultural

affect the environment © Package from ALGA o Can be biodegradable
° Waste material o Many texture
Examination & Feedbacks © Low energy consumption o Renewable material

© Non-toxic
o Natural product that can help reduce plastic usage

due to the following properties:

Application

Resist tear strength * milliseconds 242 o Used as a food container
o Used as packaging
Resist tensile strength * kN per meter 0.53 © Can be used as a container for planting trees that can be
biodegradable
o Reduce plastic consumption by 20% = Can be processed into other eco-friendly products such as
o Adding value to the alga in shrimp farm sound pad, coasters, veneer, wood covering material, etc.

PROCESS
PACKAGE

KEEPING CLEANING

Inventor : Mr. Mongkol Ingkutanon
Faculty of Fine and Applied Arts , Suan Sunandha Rajabhat University , THAILAND

E-mail : s58126608045@ssru.ac.th

AW 5.12 UsTAAeIINEIMIIY
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fSsundnAeanunsaiane desaansliing enaduudnisiuniovdeslvidesaasdliiy
UNTY

nstovaanevesiiveanliinannginvisounsyanualuntsnauiunsasgyaulnve iy
ausaAsuduinareendiauluoinia SetuhliiAeTanmaunuiiunauls 2 Yssiom Téud
YanTaninuagTanTanmilgesaaeld nounthiYagdanmenavanedeaniia 4 10 wu 1 wils
wiluilagtumnedetanasielnifisinszurunisdudoutu Tulenanafin (Bio-Plastic) uay San
NEALFINN (Bio-Composites)

msgesaaemstinmaziiuszlenfluanunsalian lnslanzegidailonisdesaans
AolAnUsglony Wwulusunsineasmsunuilusiunarafnaauiy (Juiagiigesaansldma
Fanm suuvunslFauiadladnegmiieraduussefasindesaarglimedanmdmiven
gnsumA3 ety faunsatlungnsiufuavemsimaeléviud (Siem Haffmans, 2018, p.
81)

AruvInevessnd “YanTanm” vide “Biomaterials” Hu fflVFdemunndeiuly T
Ffenumisfigiarudomgmeduianianmdlild de

“A biomaterial is a nonviable material used in a medical device, intended to interact
with biological system”

1
o =l

“Fantan’ iuianiiliannsadulaviedivdwoldigninvidnuduedesdiounnd
finsasAnuiduiusiuszuudvinetlusune Raidmndadin “medical” son mnumneves
fagFanin aznfanntu Tnsansnsovnedsfanfiamnsoiluldaumedwiug 017 gunsnii
Tolumstennadauiule veuwad annsaldiulusiuluiesl foAns wazsludslulodwd
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plantbottle:

up to 30% plant-based
100% recyclable bottle

redesigned plastic,
recyclable as ever.

mwﬁ 5.13 Coca Colar PlantBottle
fian: PlantBottle. (2563). [aaulai].
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fan: Peeze. (2563). [paulati].
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Al 5.16 Componibili storage unit eonuuulag Kartell #8»31n Bioplastic

fan: Componibili storage unit. (2563). [paulaii].
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Al 5.17 recyclable bioplastic #iutineantuu Royal College of Art tag Imperial College

fan: recyclable bioplastic. (2563). [paulail].

Al 5.18 recyclable bioplastic #iutineantuu Royal College of Art tag Imperial College

fan: recyclable bioplastic. (2563). [paulail].
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AW 5.19 Q‘dﬂﬁiﬁ Mixed-Reality Headset ¥4t apple
#i111: MR Headset (Mixed-Reality Headset) (2563). [opulail].
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711 530 Wene AUk IMARIY (2563). [oaula].
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fan: Recycle Day. (2563). [paulail].
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71 AINaveu (E-CNY) ndnavasdenulsiiuanvasdu. (2563). [oaulall].
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1. M3Anbyl (Rethinking)

2. NN3BBNKUVAATUIA (Design to Slim Down)

3. wINNTIUTaR

4. FIPUAIIA

AaUR 2 :1ﬁ'ﬂ'nﬁnmiwnq'uaﬁﬂswLﬁ'aﬁ'umuu'smwﬁﬂ perspective #39
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i 6.1 1A5an15 everydayplastic
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A 6.7 1518 Self-Hammered Seating U89 Droog Design
fi111: Self-Hammered Seating. 2020. [oaulati].
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fi11: Piao — Paper Chair. 2020. [eaulail].
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i 7.6 él:LﬁU“UE]\‘i Magistral Cabinet.

Fin: Magistral Cabinet. 2563. [oaulail.
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AR 7.7 182 Bamboo Cell No.2

fi31: Bamboo Cell No.2. 2563. [paulatl].



NAI1U Re - Fabric 189 wius) Tununa ldmealiadinanaundsusiediiiou vinlid
AaanURlun1siudy awnsansgunsela wasidunssuiunmseenuuuiiduiinsredwindey
NaI1uY uﬁléj'ﬁjviwijal,w%&ﬁwa& 97AL27 Taiwan International Invention Award Winners

Association Anniversary 2019

RE - FABRIC

Products fromwaX®coated fabric

= Patent application NO. 1902002106

Present a Problem Y

« The number of used clothing are increasing [ 5
and leading to be undegradable trash. \ =hien: I

« The solution of this problem is just only reused, /
but it has not an appropriate solution which ——_
can process to add more values of the material. 1

Innovation A
« To add features using candles, making A

waterproof. = !
* Undertakings for easy cleaning 7

an|eA pappy

Product Feature ] Do

« Waterproof « Durability y Y Deveniopment
« Easy to clean * Unique d e

« Be stable « Light weigh \ y,
Application A

« Used for lifestyle

« Use packing to send To prevent wetting
«Can be processed into other products such
as hats, umbrellas or waterproof products.

Inventor : Mr. Metha Mokkawet
Faculty of Fine and Applied Arts, Suan Sunandha Rajabhat University, THAILAND
Email : momnon00000@gmail.com

mwﬁ 7.8 29U Re — Fabric
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Ha11u CoCo Festa Iag w1ea1dauas §331 lun1snaassudssidulousninien

= ' &£ Yo a o < + = a
gRaMNIIUNUBY MumMmeaemegeuTusUlaeldTansssumansszuu wusglilunssdnans
aey wnzdunguidmanensnndadunnTansssuwd nanulaseiawteydu a1n 2020

Hong Kong International Invention and Design Competition

plication NO. 2003002950

Product Feature

® Natural products ® Eco-friendly products

*® Biodegradable material © Non toxic

® Waste material e Non complicated producing

® Tear resistant process

® Lightweigh e Low energy for producing
Unique texture

Desig

® In processing from coconut fibers into bags By using the e Forming with a compression machine.
as a binder which is harmless and biodegradable.
use of natural resources friendly product and using it as a replacement for fabric or

- Application
Innovation
properties of coconut fiber as a reinforcing material which is
Feed to
compression molding
o Durable can bear the weight loss
leather in the lifestyle industry. For example, clothing, bag,

® Uniquely striking colors and textures
a natural material. It is environmentally friendly and uses rubber
o Use instead of cloth or leather to reduce waste and reduce the e It can be utilized by transforming it into an environmentally
shoes. Can be a wall decoration material such as wallpaper.

Waste

_ Clean and choose Bleach with Lay the fibers Injecting latex Feed to -
fibers sodium chloride into sheets into coconut fibers compression molding

Faculty of Fine and Applied Arts , Creative Product De
E-mail : akapong.in@ssru.ac.th , 60126615022@ss

mwﬁ 7.9 e U CoCo Festa
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ATW# 7.10 1518 Cabbage Chair

fi111: Cabbage Chair. 2563. [paulatil.



At 7.11 1§18 Cabbage Chair

#i111: Cabbage Chair. 2563. [paulatil.

Gaudi Chair sanuutlag Bram Geenen LHunswanndeiiiesain Gaudi Stool dasedu
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AW# 7.12 Gaudi Chair eanuuulag Bram Geenen

fa1: Gaudi Chair. 2563. [eaulatl].
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mwﬁ 7.13 Flux Chair #8nwuulng Douwe Jacobs way Tom Schouten

1 Flux Chair. 2563. [ppulail]. Wnaaile 3 uns1Au 2563.

Wslaan https://www.iurban.in.th/design/flux-chair/
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CONTEMPORARY

JEWELRY

FROM THE FRESH STUCCO

Inspiration

Product features
1. Thai contemporary jewelry is uniqueness of Thai art and culture.
2. Integration of gold jewelry and fresh stucco art of Phetchaburi are applied

to design and production process.

Sketch Design 3. Jewelry patterns are developed from traditional Thai patterns, for example,
Kra-Jang pattern and Pra-Cham-Yamn pattern.

4. Brass, fresh stucco, red and yellow gems are selected as materials in order
to give good fortune to wearer on work and charisma.

5. Jewelry is light and easy to wear.

6. All production processes are handmade.

Innovation
Integration of fresh stucco technique and gold jewelry of Phetchaburi are

Esziant developed as Thai contemporary jewelry that can be worn in various

” occasions with uniqueness of Thai art and culture.
Application

1. Thai contemporary jewelry can be worn in every occasion.

2. The cost of production is low so it can be reproduced in large quantity.

Bracelet Earring 3. The design and production process can be developed further for
commercial purpose.
Pat. No. 2002004933, 2002004934, 2002004935, 2002004936, 2002004937
Necklace E

:F

Inventor : Assistant Professor Dr. Chanoknart Mayusoh

Faculty of Fine and Applied Arts, Suan Sunandha Rajabhat University, THAILAND
E-mail : chanoknart.ma@ssru.ac.th

il 8.3 wasu Thai Contemporary Jewelry form The Fresh Stucco

n: Yunue uzgldy

naunidyinistuyuanvestanseganas Jarinmsys Ussendduinsesuseau
sauady 1aTus197a Gold Medal a7n 2020 IIDC Hong Kong International Invention and

Design Competition
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