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The Upcycling Product Design from Waste Ceramic Materials through

Environmental Design Concept

Fonthip Watthansirin Rangsitsawat
Faculty of Fine and Applied Arts, Burapha University

Abstract

The ceramic industry has been important to the Thai economy from the past. And in every
step of the production process of ceramic products causing all pollution problems. In addition,
coated ceramic products are difficult to recycle, it uses energy-intensive and is a highly costly
process. Thus, this research aims to be a part of reducing environmental problems and creating

sustainability through the development of environmentally friendly materials as much as possible.

The study of The Upcycling Product Design from Waste Ceramic Materials through
Environmental Design Concept has the objective following this; 1) To study the concepts of
environmental design and the concept of Upcycling that will be useful in the development and
design of products from ceramic waste; 2) To study and experiment on the techniques for
enhancing the ceramic waste materials that discovering the advantages and disadvantages of
various techniques, which applied in upcycling product design; and 3) to develop and design
products from ceramic waste with an environmental design concept that will be a new alternative

method, reducing a waste ceramics while can value-added them.

The study found that the product design of waste ceramic from the manufacturing process
through an environmental design concept for increases the quality and benefits is consistent with
upcycling. It is the development and design with creativity to create the aesthetic product and
functional consideration. There is 3 key consisted concepts: 1) the 4R principle (Reduce, Reuse,
Recycle and Repair), 2) consideration of the life-long of products and materials, and 3) modifying

the usage and functions. Additionally, there are 5 prototypes in the lifestyle category,



corresponding to the target group. The prototypes consist of 2 designs of coffee drippers, 1 design
of tray, and 2 designs of chairs through techniques from the experimental process which is the
combination of 2 materials by weaving, grooving and lacquer gluing. It is a combination of using

wisdom to create works, adding value to the product and minimizing the uses of materials.

Finally, the development and design of upcycling products from waste ceramic with an
environmental design concept is a new alternative, showing different styles and reducing waste

ceramic while adding -value to answer the objectives of this established research.
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'
v o A

niulusn¥enilviniseenuuuidailaeiasugia (Eco-design) Fadlunumiagilugssuuniswmuni

e. Gl

'
P

fsBu (Sustainable development) Lilosanidunistieaduuaraniymaindendidumgegusiaie
Tnefiasawansenuiifivedsuindounasniginsveswdnsdas (Product Life Cycle) auddunaunis
UKUNITHER YHN580NUUY T1N5HER Fansthluly uassnismdavdenislyaumdents
nduslalyal (etfusmsana ua saady, 2508)

a0 uine1n1s @y, linandaunuimd1fyretuuafnn1seenkuui od wandaudniu

WIANUARYBINNTEBNKUUNE AR SHARGUA LA US N sTDulinsredannaon Tnatdunsyuiuns

TuINuIAnAUATYERY dau wardunndouululuduneu FaastivandunululiastunauYeINI3



T wanfusiazannansevusodanadeslunien q Au ladsaddesife oy uazdunaden G
Wumnmathlugmssimuneenadsdiu (Sustainable Development) sialy

uennimdnnsiugiuresmsoanuuuiiedsinadondafunsussandlandnns 4R 1éun nns
anmslaninensuasndsnu (reduce) msludn (reuse) nisthndusrlalvl (recycle) wagnsgauniigs
(repair) lunnwsvesidnsTinnan o

210198 Nn1 (Reduce, Reuse, Recycle, Repair khae Upcycle Aeazls, nd)aunsasSune
wdnns 4R 18 fail

1) nsaanslaninensuazng s (reduce) o annislaninernseng q lidesas Invan

'
1 1 o w o =

mslaninensiifiegosnaditn ninensivumlunasnineinsnauny Bilduduneunsninaziildag
flgnuazifian dazmeuszndansnensasliosniussansamanndiae

2) n15lu® (reuse) Ao n1svwesd Silyldnduunlosrsnadaniesnuaty q wu nasley
genanadnldveaiildinaniuazmndelulaldves nsthwndmaainnduurlailydnads 33dfas

plfannsaudemineinsld nisuilaesuiunisaanislaninennsuasndanu annsddosuativg
am‘wLma”amlm'ﬁmmﬂ%uuﬂaagﬂma

3) nsthnduanlalng (recycle) Ao N5idsisildanunsaiazlysnlduds d90199:8n0970
waniin nduluinssuunsuussuliduinghu ilevndunndsvestuniduualng iy n1siien
wInmanaRnEunsELIunsgesinanadudenanannudnindunmesutududule shlugnidu
ol ienavaouum matiensgaulaudsndwihiiunszavinass Blduisiedluduasiine
Wi duagdedendamilunisuusgl Ssfsiilidodanineinsoamninsudnegs

4) m'iszj'auﬁqqe (repair) #e snseuuenleslunnidwwenedodon q uavvesdfmmniids
fnungonususnuladilonldfcaiy fnifiesdosiud@olnl fusdunsaudiemineinsves
Tanuntu

nAnnIsRugTesNseenuUULiioA ey 4R anunsndseendlylasddsienaln 7 du
Fasteluil

1) awmﬂ%ﬁaﬁﬁmamwuﬁa%LLaﬂﬁam (reduction of low impact material)

2) amﬂ%mmuazﬁuﬁﬂﬁuaﬁa@mﬁg(reduction of material used)

3) YSuU5enszuIunsnEn (optimization of production techniques)

4) USuusessuunsvudanansiae (optimization of distribution system)

5) ﬁ%ﬂﬂqa%ﬁumaumﬂﬁgmﬁmﬁm% (optimization of impact during use)

6) USuuseenandngiauei (optimization of initial lifetime)



7) USuuseadumaun1siauasyinanenansiaet (optimization of end-of-life)

doyomisriialy
ravmistéaso
(Disposal Phase)

OUMSOWUGU  BIVNISIINUUU dovmswaa doomsuinUls
(Planning Phase) (Design Phase) (Manufacturing Phase) (Usage Phase)

____, «MISSOUSOBdQnaU l—.

—, -miswaa msudssy uazmsaswoaanauii I_.

—» wauvidsmotn

siXoviil vavIdsonv
o 21mH
, smISNS:gAUAIAINMISTUID
— wvu:padoy
, smistd/mstimnavmiGtx/msiisosnu .
davduq n
danauv —— UJdouooanddv

., -misSfoina I— uwaaosn

opisia: <2
P, Waanwuann

. emISPaMISUDVIAY I . amnsaliia

MW 2-1: I3nsTiandndnalagiinly

AUN: B UANG 1555ULATUNS S9FnaTaR

Ho0NISIWUGU BooN1So ) doomswaa
(Planning Phase) (Design Phase) (Manufacturing Phase)
I—> Reuse I |

doumsriany / Z 2
faomsToiats : tomstin Uiy
Recycle g A Pha;e) (Usage Phase)

a s o ! U o Aa a o ¢
AINN 2-2: ﬂ’]iﬂiz&;ﬂmﬁaﬂﬂ’ﬁ“uaﬁ 4R Iunﬂsﬁjﬁsﬂaﬁjaﬁ]ﬂisﬁjﬁwaﬁﬂm%

AUN: BUANG 1555ULATUNS S9FnaTaR



uen9n Michelini, RC., and Razzoli, RP. (2004) Ssfiveuurihlunisoonuuuiiiedsinden fe

1) Tsusglovdantagiindualaln (ecycled) lawdsaulvitosas lutaquiatngaui
anansnad1atulylld (renewable)

2) Lﬁaﬂamiﬂuzmimﬁmﬁqa (high throughput) ﬂiwé’mﬁfa@LLazﬁmﬁwmﬂﬁwﬂﬁgﬁlwﬂﬁ

3) ﬁlﬁgmiqﬁmsﬁﬁlﬁgsfﬂﬁ (reuse packaging) USuUUesvUUNIUUAINI5EAS9U75 (logistics)
guUnsnlndeuuufuesld (self-turned settings)

1) ponuuuilelliUszansuagean 1wy erasithsesinuae Asmneaing

5) sanuuuiiielidiongnislssruemuiu mathgeinwties lendnules

6) ponuuuiesnmIAua T nemeendutudnilde annsnurYagndunldild

PINNIFNPILIRANITERNUU U BAIIAGIMUT Tuwiasie 9 Tihaulafenfunisesnuuy
fnasanuayiilsisnansgnudedanndes iun

1) m3senuuuLitanudsdiu (Sustainable Design)

n1soenuuuEsdu (Sustainable Design) LTuMdnUUIAAMNINITEBALUUTIN LA AINAIBIN
wazUslomilyaes niouismdsiinadufingtuisundoudae (@ind wdsismdad, 2557) Hu
Usrnnseenuuuiinerenuadamninvesammwandemfiuniniy luwasieatutunsaaniomda
NaNsENURDANIIANA BN ss IR uaulAstutiaedian (McLennan, 2004)

2) nM3eanuwuUNYUIEY (Circular Design)

nseonuuumuisuiuundslunmshielanlitosasiian Hansminensumyudouly
TiAnUselomiduunnian (SME Thailand, 2020) Wunseuiunismuesuazuinsdanisiifiansani
naLazsTintionun Ssusnfanssumiaasughveaninnislenineinsiisiiauazoonuuy gt
vondveanainszuy warliigudnanmsnyuisuogiinisfumnsresesuaziaiy Tnglundefosiuay

'
o =

Janiununian Fadeilunsuzumusssund (Tunde, 2020)

LUIAAN1500NLUULE 8d audnd o dud1untd eii gniluniansunlunisesnuwuuly
nIzUIUNISHALRAAS e uenivileaniadedu q Tunisesnuuudaldun armAuAwesHEnT Dl
(product economics) AIIUA B ﬂﬁi%@ﬂ@ﬂﬂyﬁ (customer requirements) A210A@IN1TATUNITHEAS
(manufacturability) WaZUT F0an15V8INE A S 0l (required product functions) (FUNTLAUAL,
2015) Tneuwdatasfundnmsiidhesnuuuihlulalunssuiunsianuazesnuuunandasiiienou

Sutuinganisaliudsnseslanimasinueglutagiu



2.2 wuAn Upcycle

A1 “Upcycling' gnloasausnlae lsiues fiay (Reiner Pilz) 990 Pilz GmbH & Co. Fauduu3em
waluladszuusnlulRveeasiu annsduniwalluunaiy Salvo U a.a. 1994 aSu1en lsiues Haw

a

a1u130dnnsTanauAuiddwIndiald Tuvadunszuiuns Downcycling Wumsvudguasiinans

a a Ao & o LY A LY a = Id o ' o v ' 3 9 !
Nndse wadanTndudmsu fe duleifa (Upcycle) Fadunisivesninvilidyanannduldlyanas
(Lovelady, n.d.)

ol A.A. 2002 n3zUIUNIS upcycle LuRigTnagunsrateInTuaInmisde cradle to
cradle: Remaking the way we make things M3 8ulae luiAa useun13n (Michael Braungart) way
Fadeu wdanalu (William McDonaugh) laglalia1dninanudn “nisinTanlianansaleuselonila
wanibisiyanmselulafniin” (Braungart and McDonough, 2002) Tuvaus#t & Bunsyle Lali

Y v L3

marfaanuliidunszuiuntsulasannianudslunsenisviniianwiendndasiildausalyeu

q

' [
rala v v

pausihiidulvinaedundesusilvaiddanninuasyanastu Snvidaduingtuiunndeu Gunsqls,
2013)

Tuilgtuuundn Upcycle légnnaniunniu Tnefimslidfeuiindindatudn Upcycle anann
A1 Upgrade Way Recycling A ﬂ1iﬂ’wsJw'%a'?aﬂﬁlﬂlm%ué’amwﬁmiﬁﬁu%aﬂ%ﬁﬁzﬂaﬂ'wLLazﬂ{f
Usglomdldannnindy wigienistnduuilalud (Reuse) e wisnualaifiosritunszuiuniswdssy
ynagnamnssumieutunisiloida (Recycle) (nsuduasunisniseninadszia, 2019) snlundady
e Upcycle w3a Upcycling 1nanndnin Upgrade fimanedis nsvilvatunsotannlsmiu sausudi

Recycling/Cycle fivanedie nsihanililywainiriiunssuiunisde o Wenduiugeasnislednasy

' '
= raa

Gernudnzmneis msthianililaudwievesfiargniiafuvernuladidundndusilvafifannin
firtuazndunlasuslonild visvonuuuliliarumenudelvfyaafivundy Tnglivhliamuam
uarduUsznavTes Tantuanas i aliknunsruiunsulsunsgaamnssukagliunsEUIug
maualifduadesodanndeuvioluaiitosdian (OKMD difnnuuimstasianosnaug (esans
UNwL), 2021)

M3 Upcycle Ao mslatanannudndnsisng q Agnlsauuds iileaiddvi@aunnsaannis
Recycle in51z4dlan1un1g Upcycling 3o Upcycled nandaumidildazldlundndnaiientudn luns
vgpsreznanslrnundnsusilusuuuuiiunnsiseanluainiu Tnsminuesiuinfiuud Upcycle
p199Ad Ay Recycle wilusaziBoatiuisansdiiitnisuas nguszasafiunnsinatu Tnenns
Upcycle thu Tsnseenuuuiwmnmeiuyaailvindnsug laednussasandnifionisdneng anlmdu

Yzad vraensiinveglaaiugaabiiurenndely ausaluselulduasidulduinnitvesinie
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fis sdeoanmslundesiosiiva Tuvaefing Recycle tu Wunsiagainwansusilianssade
019n131seuld o19egluaniwuaniin ldeme wndnduaniud lnedagussasaifioansduyums
wanlTsas uwnuilaznanannmsly Tanluivienue udotsnudndundnSaslndfslyangiu udld
AmLazyandesniuiy Tasfidosordonsuusanin fednlvgjarlsnimvaey deiedandanunie
Tvanaielunszuaumaudsanm shliduddemdsnunntutiues (Green Network, 2019)
uanINg %@Ha?ﬂﬂﬂ OKMD dtinsmuuIymsuagiauteanamy (san1sumivw) (2021) 1a
9511871 Upcycle aglanisoanuuuiinnyiediolindnsasidyanigely wosdundadusilngdid

AN ATy tnedTnguszasandniienistneng Jaquazlunssuiunisagdeddifinnadedodawindeu

q
I

lunseanuuuty dg1ufnuaniwiAa Eco-Design (Economic & Ecological Design) #38UuiAANTS
ponuuudsiinmasusia iedudunisanuezvonds Saongnisleey uasiiindseansamlunisih
ndunlolng annansenusedandonlumendsdustuneuniseenuuy nswan nsilule luaui
nsvhanendnasad unislynunienunety wuieafudufl Green Network (2019) Idna1a1
AszuIums Upcycle laniseenuuuifundesdloddy mlviuusudduaisie q aansatilvlaiie

v a

fauunduen unznAnfaeifiduinsrodunndeunasmiliiiamuiuiaveusodny lussssmatinai
Yandlsifinnnairsduademslailsianlure wu nsindetudu deudann vieduure iy
salrlenanagenuvleudais Tundadunseuasaualng wdhndualvluuidndnass nioth
pondmie wavihneldluuinaiemsnaa dudduiBnsAniiennsguadinuuazdsnndendnmi

Aetiy 1nseuIun1g Upcycle 3adianudidgunn msgldiisawsanUSunameadeignlouislumiuu

widulunismegannusainisnskaniliussleniunntudnae (Lovelady, n.d.)

MNMIANTIRIRRENS 9 Milemestunsoenuuuiitedandey wut Semuduiudiu dalu
uiazuuAaiultAnnsruIunsadisdndusidauid unouusnis uluaufsgavnei ey uiuliiin
Usglowigean Inefinansenuisavivdwindeutosiian lasewidetidenludin mmseenuuuiiie
danndon Tenseunqulunnfidiiunsouvesuudn Wilanunasuagudunmsuuaziiieinnm
Foraulunsinuive lnedndnuwifndesdiddaddesrdszneu 5 38 f3il 1) nsannislansnenns
waznd e (reduce) 2) msladn (reuse) 3) mavnduurlalug (recycle) 4) mi‘fﬁlamﬂﬁﬂ (repair) g

5) nsenlwiAa (upcycle)
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2.2.1 fi79819NAIUDDNLUUABLUIAA Upcycle

1) FREITAG

FREITAG (81w Insnin uiad Juans) nszidhuusudssanainwesuaus unszdl
angnundu Al Tanyhnssdnuesniiimunislenunuda e drluniagusavsmn aredudn
fsfelusnoud uazendludednsenu slidendnoonuudnssdudarluianuanedilidfuae
ATIRULUIAA Each one recycled, each one unique %uﬁuqmﬁumamusué

13095719709 FREITAG Banfindulud a.a. 1993 Tnsassfitosrniainwosuaud Markus
war Daniel Freitag @ sluvazfudadutn@nuiaisnsiingley winwidesvunszauduiuuay
Funsesing 4 Sruauan uasnunsiednsswhlisuinlunamnssdiiussgduniseiioe
fedu Aefmnandesnts A naztinuny fu leldlunnfanssy uasshliadessudetudnseu
nsgietuniliwa isaesnuiiegluiosnimoseniimuuitissmiuasiusousmniifidluaquey

Jufnanudanazasserlusaussynuleinseidl (SME Thailand, 2018)

Ml 2-3: wdndasisunuuduesn Tu 3 ae. 1993 3y Messenger Bag useiiaainiilusaussyn
foaes Wudnlsiglusosusd wazensluvesdnseu

fiu: https://www.freitag.ch/en/history
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99nA15AUATY SME Thailand (2018) 83u1831 nseLdalunsndl Markus eenwuy Ae
nszilldvasagnevds w30 Messenger Bag fisanszitwhandluaqusn nuveudisensludnseiu
druawaznevhandutadssolusasudideudsuls danszithanusafivanuennatedunseiih
nsseldifiadedldiunszneen niestulAuAaviiunseilmssdusssun enundefudieie

wasnthesnlyeu ey 9 Wiudiesnls Jweliisaewinseilnli wieuidlifanusuafingzii

€

=3

Ay N eindulaludouusus FREITAG Fuduwiuanaveisasdio waziiloaoinasiiuuinIuau

€

a o w a

ARUNNMAINER NdoaitiosdumaniunueniilaiiainsHannseiinog1933939 kagaiugnaun
AauaUntiy lned Messenger Bag Junsn (F13 TOP CAT) uazanelugagusig 9 Jauvaiu 2 sumdn
1ewn 3u Fundamentals MUsgnaumensasing 9 agunssdildvesasniends W nszdianee uwagguy

Reference @adunszidund

AN 2-4: nsziln Messenger F13 TOP CAT dnuand?l MoMA Tutiwesnuazdmineglusiuaimalan

fiu: https://www freitag.ch/en/history

nszidn FREITAG laadeunnluadsiwesuaud 1e991niuiAnilidus oan15ausny
duwnndeu wazidonlylanisaliune uazmenuAnassassafias1agnvie Every Bag is Difference
aeiu nszudazluagiismiafedlulan vilviyaninszidwiiudueg1euin (Innovation Hub KKU,

2019).
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dusuuszindlneiesdlasudnina vee Freitag lwuiu 31NUNANUBNENALN Freitag

‘Wsrwa1n’ Aumsus Upcycle 903uusuning na1aan wusuaveannuiglasuussiuniala uagdnsna
. a Y Y] ¢ al o & o i & I

310 Freitag Wagiseuinnusatunnalannuusuandszauanuduianilan lnsuussandu 2 Usiau

AN AL

1) msuinYasianlowan unudsnsAnaulsauadulng Fsuenainazleaauainiuann

9 Y Y

[
[

wntu Ssanninensfidedyviaglmiimuadnde ussiuusudlneswaulitdosfiduh fanguudssy
dsuduauandidyaaunntuld taetagitudnisiuily wu esasud guiendsde genszany
Tulsl iwiuvdely wanafnlewia WWudu

2) MaaFessvesuusuAli T nsgnAnsueidisaganinduadssaniieitu
Fefu Asfuusudsududeni fe msfeaslignaulaivhlumanindsansaisunsndn daegsan

Freitag finstani3asvasdiiesunmawiizusuingsia Wiesdunisuamingiv Juneunisineu vn

v = 4

Seasninertususuagniuiinasluiuled Tneesdifiuiingosnim o fuusdesiites Freitag auly

DantnauluLmaaun

[
A U

JagUuuenannssidnyivnedanluuas FREITAG ladswenelatndndusilududen

[ '
A U

13 Ao L 1 a v a v ! 1 a v Y [ a v '3
WUSUA F-ABRIC Ndatunsilufinsiudanindesiouing taan1unsisolasNaundundniuiid@enia

D

[
Y

aunsagesaateliniusIsuyd waziilen1ufnIsveegINUALRUAIRINITHAAVDILUTUA HNOAS
gausuIn §509 FREITAG Wanansadiulaluuinnind flesaindvedrinlusesvesiagiuiunlylunis

a a

nanduen agnslsinny nstedlupgusaussnniuvedlminwdndeiiveendunsvinategndures

[ [
A = =

U3 wagaudediu Anulinsangnandunlinaen wazdieanuwinilugedulignadainainy
Tindauaganudnneuusud iWumanafivinligsnaves FREITAG wilagtAulawuandsdu (Azansy,
2019)

2) Lufthansa Upcycling Collection

iefinsanifiesegsnnifieafiugaavnssumsiunaguansenusedaindon vinlwany
nstuse q wenemiRierhltiedesturedsendaidomasas uwianensdu Lufthansa (auivisuen)
vesgesuiliufnuennsou Tnsthandszneuaniaiesduiivandssdnisudaan Upcycle Dudunla
alod gUuwuulng aeld 159019 Lufthansa Upcycling Collection wagluiiesuaadiuysenauain

13 oeTuWINTuRg NN TaWwiINTY weE LIS UTUEIAR N1SANSAY Lazanna1vad Lufthansa A&

Y 9
[ '
U A

nanelunsyiln AR wazdu § MenisesnuuuNaniueiauanzAiudniueesyes Lufthansa

Y
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2 # 2-5: 1eznun Flying Coffee @5197uanuutnun way Wall Bar 1UsenouTUINUTIAIY
RERNTY

fiu: https://globetrender.com/2020/10/01/\lufthansa-upcycling-collection/

nasnmsdafreaandunsnlugglulisne O a.a 2019 F9sdmuredl Lufthansa
WorldShop wazaemuaniesluldiduais seutlud a.e. 2020 Lufthansa Technik uaz Miles & More
sauilofusanuuunanias wazilai Upcycling Collection 2.0 Faiundniasinioslelutuiivhain
FudruaTesduiidnluwdalual S1uau 21 Fu Yseneudemlesines Usshunssunaziedeusyiu 39
HaadlianudidytuwnAndosmnudunarliauasunissledatan lneadred udedudman
Lufthansa Airbus A340-600 D-AIHO w3eiideiawi1 “Papa Alpha” (Ermolenko, 2020)

938910 globetrender 184111 usnINTNANFITURRLTUIIN DL UM UBYDY
nslynusiRnnTugILres “Papa Alpha” dslyanunniou 30 U Tae awvi 2ol seeimiigadu
A320 dnaniseoaiaaduiin “naiuiidond Sudussozmamaeniuilawns uazkumg fen
wazgnuiiu” uazdmiu Upcycling Collection 2.0 Hu Lufthansa Ssasfsiagdudunnusssiulunisan
NaNTTNURA WINdou war a1y 38 naaaAnd wduuruiissesmsswlaiAaie
dannden nzreuwnAnlunsyilimsnensanniedesduiinuningauazai s inluddunnsing
oonly theenuuulilfifiswdssuianioediuier uidnduuseumalaliinoonuuuairsassndad

a18918nA9Y (Lufthansa Upcycles Old Aircraft Parts into Homeware Collection, 2020)
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AN 2-6: HERSITINEMUTUTINIMAENENNIATYE

fisn; https://www.miles-and-more.com

A 2-7: mﬁmﬁm%ﬁ%’mw%uiﬂ LED ﬁ]ﬂﬂﬁ%’]ﬂé’waz
Fiu: https://www.worldshop.eu/en/lufthansa-aviation/lufthansa-upcycling-
collection/?p=CPfdLAomAo4
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3) Straws Bubble HARNMIINABANUNTZLNN

= 1

1A59113 Upcycling Upstyling iuausiuiloszning GC fusznaunstugunaiasin 19

v
§ Y a a

378 VNN NNALYAAMNTTH 19U HUTENBUNITAUUTTIN N HHERFUAIRAAIMNTTUUTEL (WK 871)

Y

'
=

anuUsznaun1amenisunnd (saneuia) Wudu waeslermgidudnesnuuutdudi 10 viau Ty

o

1UIA Industrial Design, Craft & Wood Design, Fashion Design, Material & Jewelry Design, Packaging
Design waz Architecture Design tnendunisiduliainusiasuasisinusvesdUsznaunisdiunis
PoNLUUNAAMe Upcycling insaganiitaiianniauazyanieniseanuuy uaziivdmangsiuiy Ao

maiupaawaglanalun1simatainlyuds naunlyg Wuyaa deniseenwuuiieassaasialu

[y

Handaueilvy o Wanunsasulleduanuvinmeniietulugeamnssunaainlan iiuruAveeuseian
g

widalarun1seantkuuagsialng Winateduduniviainvans Mvisansny danusndlan wazaaulan
Handunislasu nelduuifn “Up Waste to Value with WOW! Style”
HARSTIaeAiunNsEUN (Straw Bubble) Mniawnanainimaelylunseuiunisnansgs

pankuUlagAuaNYUE 1931530d 310 PROMPT DESIGN #unvaduuifinaing autagiuiloudduen

Y a v I3

paulal wazdurazremenatafiniuiianunszunndslanaiiie Je5milenutndnussaiue usem tne

Wilnduna 911ia Tunisthwaeanlaudwdsindugudn o ldgeduion wavimeamauifivasaiiisunsy

violllpagsauiuassunsinseunnlan J8anguas anunsathlvlaunumanaindunssunnuuulouanele

Y

[
a v v v o

annsgsudnhlulysielaegalisau inssiiunieanvasanatainnislugaldias §saunsningauss

Y

WAy o QeueluImeiule uenantu dxuiuasvinegeliuau Velcro (Fiudinwn) fauisanawiuaiy
grfiedendualunassaniienunszunnlad (GC lydnaauainvesnatadin asuviaflandu-ale,
2563)

ALY nquITENs uSEm Ineih ndune 91 Takansnnuiuiuiudn e

ganadumesulalmduiulnegasingy ssdunalaigusduabianudidyiunisussyduaiuin &
Fen1sdesiuanudsmelugusuunng q wagadiuuin A mslynaraaniunszunnuuududauazly

Wisauapsufsuaiadudmlveg msiwideanmasuin ftu Weinulasinsiuaenidmynaianni

' '
a o v 1 a a

widennszuiunsnanganaainuazvasniduianiuimimuideson Fausiiunatafinfimaeain

q
[

nszvIuMINanIzgnilunasundnszurunisnastmdiduduadninsavile vilindadasinsesoaiv
a1unsnasieyaninTulan 30% Wesuiundndueiiy wazdmadsuinunmslynaiafinlaesiy du

Wunisansnuurgsnata@innIeesudnmiy (GC, 2563b)
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wimnaAnveseuiluazuesimanadn il ianfiduinsfudanadon uinusenuuuil
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PJrnduantvtrladuasaliaiu (GC, 2563b)

MNH 2-8: NAIUDBNLUU Straws Bubble HARSUIMaDANUNTEWAN

Fiu: https://readthecloud.co/shopping-upcycling-lifestyle-products/

2.3 YayalNgINUAFIMNTTILYTMNLALIABINARNY
938910 Grand View Research (2019) l¢is1ssufisaaunsainarasifinialands lud e,

2016 ﬁ;ﬂaﬂ"} 229.13 WUAIUABDAANS LATAININALLAUIATU 8.6% U U A.A. 2019 §9 2025 Lagding b
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evsnasgiiinduluaulasadniiugiuwasianssunisneaseidinduilanidusduindoundn
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dwsulssmalnganamnssuesindanudfysoirugianausiedn Wewindnislyingiu
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Tudsgweadudlng Tn15nussudnuannlunssuiunisuds Jalssnudilngisegluiui
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dnwalimuiamssniluusasviosiiudnie (ausya, 2560)
uananMsHaaardmtsaslulssnalneiewd gramnssnenindaduneldyang
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a0 = =

Ao guu laglul 2559 msdseenlugUuiiyangatis 175 dumsegansy Anludndiuiosar 31.48

o o9 U
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2.3.1 vayalngnuLwsin
\w31in (8angy: ceramic) A5INANVUIINAWINTN keramos Fadlauvisngdn Aeigninn Tuwa
winwandusivszianignifendn “lvdawis” iaidufesdliduaudug adufunidnniswén

wisasduAursussn 9 Tutagduesniin vuneds nandunnvinningaulusssuwa wu Ay Ay sy

[
[ o v =

wazKIsINAN 9 Wi nauiuedvindudssivg ndseintuiahlumniesildswdetngliuduss

<9 9

aunsanagUegle (UG, 2560)

'
=

wsiln Ao Taniina1nnssiuiuvesasetiunid (inorganic) gaumnias wazdmsudA1diin

q 3

P
o a a

AUANL ASTM fle Taniisuaunaisetiuvsdunusznauiuinufisenaaumgias 1inns Sintering
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Ui fofu lwsfinelanumneiinisusaraseunquiswdefasiBnanssin wu Judmnie
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1) 318nwuua BAN (Traditional Ceramics) L unquigsndnii lywssarulunisnén

'
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ansafsnuteslanslussswesingauidiulug nulalunesdulazimaluladnisudan lnenandue
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(microstructure) dg196IuEN
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A1i7naueng o Wi eiiuALaIB lssnundndulngazlivunalvguaslauinsgiu 1%L'3uamuuaz
wialulagnsnansaugs

(4) 1A% pag U el (Sanitary) 1 undnsusiALdudrutsznovegianislueiasuas
thuFounnuseian Tmnuduiudlansaiugsisedmniumindmmedudusznevegmiliuennis
wazthuFounnusan ldun e1edremth snellaams fifadu Soiniuazinda udsgunsaldu q wu
ﬁﬁleiay' Planszaednge 7719ve9 Hudu IimumﬁmLﬂ%laaqﬁuﬁmsﬁehuﬁlmyj%ﬁﬁumfﬂmjLLazléﬁ”mmgm
Tufuawuuazmalulanissdnssiugs

(5) gnéasludi (insulator) undndusifidosedemaluladnsndnsedugauarledu
A UABLTE
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AW 2-13: iesiliaasyn Wreck

fisn; https://hr.tcdc.or.th/en/Articles/Detail/wreck

2) “ueanuuuanuaenigly $1u87M13 Mo de Movimiento Adadaguaaly

$11811115 Mo de Movimiento sisag/luituilungsunesa fuwin 1,000 m513mns Fuasidulss

azAsuaranAlevuiinides lnen15naasIuareankuuYed Lucas Munoz NduwiAnalin1sesnuuuil

NANTENULOUABAININADY LA UNARADAIANTIUV kazlimudadunnian
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fisn; https://www.dezeen.com
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