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i3 : IPST Thailand. (2560). Asiinviiausnveslanfeasls?. duduidle 20 Sunau 2561,
nviules: https://web.facebook.com/ipst.thai/photos/a.186298994739830/
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Al 2.2 ansedideaunuin&u (blue-green aloae)
711 : Minnesota Pollution. (2560). Blue-green algae and harmful algal blooms.
duduile 20 Suay 2561, anLiulen https://www.pca.state.mn.us/water/

blue-green-algae-and- harmful-algal-blooms

2) @msedLlen (green algae) : Division Chlorophyta tuausiefinuiiiu

1% 1
o & o '

Tuialy viadnde dinses wavify dgUsivainuanefsusieadife) wadifeaniziu

I 1 = a ! & £ [d v v ] 1o aa '3 =) =
LUUﬂQZLIﬁ']EJ MiEJLﬁEJﬂ’]’WIﬂIau yulduane wWunand ﬁ’liﬂ,ﬁﬁy’ﬂﬁix‘m?ﬁLLUULLW@Qﬂ@@UW‘ULLWN

v
A o

a < ! e v a a S a = ] (=4 '
v1srdatduainsiengainiglagasinigiuau Aull “sengun sdamuimymummw

VU lney

AN 2.3 @S98

i1 : UCMP Berkeley. (2560). Introduction to the Green Algae. duduile 20 e

2561, aniiulas: http://www.ucmp.berkeley.edu/greenalgae/greenalgae.html
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A 2.4 awmselal

7111 ¢ Jim Donahoe. (2559). Starry Stonewort Found In Simonton Lake. dufuila 20
Sunau 2561, nLiulee: http://simontonlakehoa.com/news-events/starry-

stonewort-found-in-simonton-lake/

4) ams1eenausen (euglenoids) : Division Euglmphyta A15933aLUY
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AN 2.5 avsiegnauesn

fi11 : Plant Life. (2559). Euglenoids. Aufuile 20 §uau 2561,

nciulas: http://\ifeofplant.blogspot.com/2011/04/euglenoids.html
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AW 2.6 avieEtheng
e - CAGO2 - At-z. (2559). brown algae. duduiilo 20 Surau 2561,
iUl https://www.at-z.co.th/product/47442/cag02

6) @1us1uAsalalna (chrysophytes) : Division Chrysophyta d@1ulng)
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ANN 2.7 @ vsrensalalng

fia11 : Characteristics. (2559), Chrysophytes. Audule 20 Sunay 2561,

nulad: https://chrysophytes.weebly.com/
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7) amsielaludnatatan (dinoflagellstes) : Division Pyrrhophyta il a
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Al 2.8 amselalunnlaaian
711 - Plant Life. (2559). Dinoflagellates. dudwiilo 20 Suau 2561,
nsiulad: http://ifeofplant.blogspot.com/2011/04/dinoflagellates.html

8) ams1ea3Ulaluwud (cryptomonads) : Division Cryptophyta tungu
amsendauniesiign dunaady 2 iuniivwinlimiiny AMsTinwuulnasinouiyns

Tui3a waziLAu

AN 2.9 aneasulaluwud

fian - Plant Life. (2559). Cryptomonads. Auduile 20 Suna 2561,

nciulas: http://ifeofplant.blogspot.com/2011/05/cryptomonads.html
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9) @s18duAe (red algae) : Division Rhodophyta fiviadaadieviuldiiuen
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AN 2.10 ams1eAuns
711 - ucmp. (2559). Introduction to the Rhodophyta. Aufuiie 20 Sureau 2561,

L dule: http://www.ucmp.berkeley.edu/protista/rhodophyta.html
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Usznevegelae filloniuun fie amsieduns Porphyra spp. w3e “anslu” luawilne
vide uo3 lumwidiu viedanes Tunwniu onsneussanduiafteuldamieussand
mamieuaraedauvesUsandlnefenuslnnanseddendide “wn” wie “wnh” wie
Spirogyra spp. MWU’luIﬂEJﬁ’lﬂJ’]ET’]IEiLﬂ%“ENUEWiN‘] Faduomsfiutuiilasumnuien

Aunn wenanildadl “In” wse Cladophora spp. wag Rhizoclonium spp. daluannsne

nquinlvsarquiny Admviduemnsiiuti lasuanudouunnguii

A 2.11 awseln
1 : pdsAusganududa. (2559). awsaegln. dududle 20 Sunaw 2561, Mniuled:

http://www.scimath.org/article-biology/item/586-cladophora-glomerata-kutzing

NN 2.12 GUAN-G111

A - onsnuLilasludamiauwng. (2559). dnan. Auauiis 20 Suau 2561, andulas:

https://sites.google.com/site/xaharphunmeuxngcanghwadphaer/home/ya-tea
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AW 2.13 Spirulina
i1 : copyryatt. (2556). Spirulina. duduiile 20 Suneu 2561, aniuled:

https://navutudreams.com/2014/11/21/spirulina-secrets-ancients-revealed/

2.1.3.4 fnugnamnssy
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A 2.14 Ju
- a -:1' y N v oA Y =3 s
Y147 : ANURAINUABVDITUALLAR. (2556). ’gu. gUAULND 20 sUINAN 2561, "i]']ﬂL'J“UI%W

https://th.pngtree.com/freepng/jelly-in-kind_3501288.html

2) A153131U (carrageenin)
launannnisanaamsedunadufieiu Iauautindeiu widedldaiy

Wuduannna1 mslduselevigumeniuiu

AN 2.15 wad

111 : OKCHEM. (2556). Stabiliser E407 Carrageenan. duduile 20 funa 2561, 910

Auleg: https://www.okchem.com/news/stabiliser-e407-carrageenan-

okchem.html
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3) 9a3UNIaILUM (algin or alginate)
lan1annsanaansieduiniau1swda Wy Laminaria spp., Macrocystis
2 v Y ' o, Ao § v a =
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| Cavex alginate

208 adhesive

el For impression trays
|

CAVEX

AT 2.16 ANnauSadiun
711 : Cavex Alginate Adhesive. (2556). Alginate. duduiile 20 §ueu 2561, 910

Aulas: https://rodiopharma.al/product/cavex-alginate-adhesive
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2.2.1 wuamalunisesnwuulaedeian “Form follows material”

4 (3

AENALLLABL NI UNUINUNUNNTHEAA IS LI ULYBERUULAY denalidua
Meeandnaindamnin sUsudnvazasieadaiy guanduinnishudilunisasianagns
n1suaabimAnaulanway diendnualianizdiieaiianinuuansieainuiaulaladu

= A

A
1 & aa (Y a a £4 [ a LY ¢ [ ay a
Lmumﬂwugmmuagaummmmmeaau NNYe haLAaUIRUTITY ‘Nﬂ@L‘UUﬂQJEQ {Jﬁyﬁy’]

<

gudusingrudidglunisWaun wazenszaununinndadue Snvadunisadiyann

Qe

1 % d‘ 4 Y a aa Q‘ 1o
AMNAUATNINIRIUTITN L‘WE]G]E]Uﬁu%]\‘iﬂ’ﬂllﬁ']ﬁ]ﬁﬂ']'ﬁ‘UE]x‘i%lUﬁIﬂﬂ (9N@NS laam'g"l,ﬂa, 2553)

o a

Tutagdu wn1saandeenssuwagniseaniuuileuynid Form follows function
wBpuludadieuilse WedelsUszinuniseaniuudug 1E8vENanan10nuuUFUNs
(form) 11 Form follows fashion tU3guilsefiesnisiitnesniuuitusgiaunungingsu

[
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Form follows delight 1W3suLUsefsnsiidnosnuuuiiussiiudiuaiuwela fuslaa
fignauladedudvieudnamseanununionua s saudug lalddudselovd
T¥a0s uiluussnadiuTeuiUsemdnil Form follows material Fsviunsa21uenasii
ﬁﬂaaﬂLLU‘UﬁWm'ﬁmeﬁﬂmé’ﬂwmmaﬁaqmLﬂuﬂizLﬁuium'iaamwugﬂmmfu ABULIY
suanufislunsildlunsinusenuuumnnlutiogiu edinsznszuavesuinns
nseenuuuianiui (mew materials) Adelasuaiufieusgranitewinslunyineaniuy
NNANY

Fufiasenanuosnuuuiidulunuuuinisnisesnuuugunsslaedean Form
follows material Suilundeusodia undulnglAnanAITAUNUYATANITNER laBlany
ogBamaiantstugulng Wiy Tandaiu 1y Thonet chair NaILEDNLUUYDY Michael
Thonet fiinanuanisdunumadamsdaliaiesiglotlugasssaad an.1830 laens
ivioulifunduedossnnudulothiigungigandt 100 sam aulifienuBangugenty
ihlifeenindandluwifisingn udwdeslilsirosqusisiasiigumai 70 esmidunanuy
20 Falus ntuthvieulifigndaldsunsanudesnsudauvsznoufuduiig idves
Thonet figunsanied giuatouazddmdniuissainifialidug dgnudaluadedy
TgAuds foduuinnssunisesnuuuieiesdougidsuie uiiienalvlligilasauldsunis

sngasdufihnsndnnsosseuadelvidemeaiianisndnfienamnssuianuilie

AT 2.19 Vienna Caf chair no.14 sanuuulag Michael Thonet
w7« dunil Weuming. (2551). wwmen1seanLuUIUNIelaedeian “Form follows

material”. NFUNN : PANTAUNING A
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n1sAunumaiialidndn (molded plywood) InsusunenanlddndyvAowinu
serinensnanaudlitunesindeawitiludisasasalanaded 2 vlfAneiesdoudis
sUNSelniigu Ant chair eanuuulag Ame Jacobson tineankuuyidawnuauiIsulul a.a,
1950 inTesdoutuusniinanlasldiant Ao Shell chair sonuuulay Charles Eames dsite

& v a & | . v & Y @ a a '
LWUUAULUUVDIATDILIDULIY Mid century modern "U%VLWL‘WUIW'J'] QaﬂLLaﬁLVIF’]UﬂﬂqiwamI‘ViﬂJ

MaeaUsznnil inlianunsatuguiniuasninfisveaididugudeiuiisesiuaiszues

Y
Y aaa v

Aislanedlaglifisosdevesian uazlaindndandnyuzianizdl Ao W1 NUNIULAL

q
]

Audouriuld Fassanindfignudalugiaiaineuntiny

7S

A9 2.20 Ant chair 8anuuulag Ame Jacobson
M« dund dWeuning. (2551). wwmnen1seanwuusUnselaedeian “Form follows

material”. NFUNNY : PAINTAINMINEE.

uLiuladn dnvasdiilaanuresgunsaiidvausifinanndrsiudunaunain
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(% (% (%
Y Y a

wiltidulassadramdnuasiduiuinvesnuesnuuuiiuigs nasuosnLUUTEILTutuenaN

Ly

figunseansnuidanuludliglas (novelty) il

v [ 4

ndnuad (Ldentity) YvednauikAY

R bPd8AIE

A7 2.21 Shell chair anwuulne Charles Eames
1« il Weaming. (2551). wuaneaniseaniuuzunsalaededan “Form follows

material”. NFUNNY : PABINTUUNTINEGE.

2.2.1.1 enuduiusvesian uazgunse
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ANugeulessenitdianuazsunsaiudusgiunsainseinanaieuenifagiu
aunsasule visenandluBntenila As n1smunFUNSIEmTuNUeaNLUUTUTURLiUI Tan
d‘ & E% 1 o Y v a 1 E%4 a
Mdenldnurawsinseyinannnieusnlsennlalaing wazludsunavinle wazalsidwaile
N5PugUMeTslanagyiliaunsansgunselile ldideme weazlanasueaniuununla
FuauINsh AeieglaninsiUSe Ui uNaNURNLUUBTLETan 1ws1da wagnaadn
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29 2.22 1713 Out of Habit yMainwsidia eanwuulag Kirstin Romer, 2005
1« dunil Weumdng. (2551). wuaneaniseaniuuzunslaedeian “Form follows

material”. NJUVNY : PWIAINTAINNTINERE.

a a wa a ] ~ ! = = v o« Y o a
willellnuantRvnufeLsInalieg1unel Jsneaiigruntunisasiussunui
% oA a a a & d' = A o v
73 walllasannsiafimaianisTugunnainvaly Fea1unsaeenuuuunseniuadig
dazaaisuaziisuazidualauniy
< Y1 [ 1% Y X Y a
auiuladn anulululdvesnisinfanundusulnidusunsmnuduauinisves
Wneenuuutuiivedninegnauaudinisiuusevesianiug lngdnesnuuudesmuinuay
NA99931 TR lugunsaliug 2FulTInTeUsEAne199 Wi Lsainniininvesauile
] [ X Id oA v X v o 1 ~Na
TauuTannuusuidunsuntaveuinduazazaesUSuusesunseeesls uwaslifomuningves

A1 MseenuuusUnsalagdindan (Form follows material)
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AT 2.23 1A Panton chair yianwanainuszian Polypropelene aanuuulag
VernerPanton, 1960
1« dunil Wgamdng. (2551). wuanneaniseanuuuzunsalaededan “Form follows

material”. NJUVNY : PAINTAIUNTINERE.

nanafndinmuantiinudousinssimnussanldfuasdinaluladnisdugud
Iisunsiamnmedseliles Tnslannzogeddulssnadna Fsanunsadunoenuuuidy
sUnssisigiiunsuaziadoulm

2.2.1.2 tumpuniseenuuundadue Tasnislduuanienisoenuuuunss
InedeTan

ANBULLANYBILYINIINITOONLUUTUNTIlAedaTan (Form follows material)
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Y 1 ] o v U [ 6
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Identification of concept

'

Concept visualization

'

Materialization

'

Prototyping

Product specification

AN 2.24 WHUANLARITUADUNTEDNKUUNEASTIAIULLININITERNLUUTUNTIlne B
a9 “Form follows material”
1« dunil WgamIng. (2551). wuanneaniseanuuuzunslaededan “Form follows

material”. NJUVNY : PAINTAIUNTINERE.

1) msesuelanglnedany (project brief) Inehlugusznaunisazimunain
Faansidestuegiensg wu silauasinvewdnsnginmdnvaivesmsdud Seuly
NINIAAIN ALEIsaLa oI RlunIWER [ Husy

2) d1579ANENINVBITAAUALNTLUIUNITHER (explore potential of materials
and processes) ifudunaun13d1s1a Iinseitaguagnssuiinisndniminsauuazd
wualtuivgihuuszgndldfuanueenuuy Tnemlugnanian azesuisqudnuazvosian
sonilu 2 Uszunm fie

nilsaudnvaznissiumada (technical attribute) a1 dufiAntasiiu

FeNTsuLazaY JanA1ans (material sciences) NegureiianmaudRnIINIEN VDL TARNY

wastan1slden wu wdn Ml msmusiedaduaziai nsnuseniyaln
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doenaanYaENIUIZAMAURE (sensorial attribute) Fadufiinieinuaiy

L L4 1

NuwaznsUduiusseniteTaniuuywd Nesuisinuaudiniinmeninvesianiilnase

q 9

[
%

Usgamdudanan wu dnwaieiiui anulusawas At nsgadudes iWudu gunse
A a v e‘gj a 1 gj v v a A 42”
Nenguvendndunduialaainvedatan wagainnszuiunisuanildlunisdugy
(shaping) N300 (joining) LAEAIIANWAINUR (surfacing)
3) MuuaRUanwe (identification) MUUAAUANBULLANILVDINANA T
A84N13 UNBaNLULLABININUATIHaLL B AvBIAMAN ¥ YR alulianu150uAuINIg
Dugusssuladaau
nHauuIAIUAALUBIAY (configuration of concept) MNUALUIAIIUAR
& v o = oo ] Y = a X
e Wngladadmunenamseain nqudminsuasaudnuaeazdeniu
A03AIIEIU (scale) MVUATUIA dnaIUvIHEN I
auusglenillaans (functionality) Awpsizviuseluwildaasinaninun
[ v a ] s &
AANBAENNATUALALAZETTZMIENINLUUIUSIIN
@uAdn (personality) IATIEMUATATUAIUMLNENNUINTTTUNTD
YAANTRINEN Mg NReINsRlESuS ieaglmihandeansiiunisesniuuiunse nevialy
AosiansananvusmMslddinuazauisnelavesld wavdndnualvemsdudveniniun
U9 fg
4) NMFATNAINEILUUIAIIUAA (concept visualization) TURDUNITINLUUNTE
U1 1AIeg19vetaAlsEnaulunIseRnLUY feg1eianiuil 1ased Nauisodensnu
anvauzianizlude 3 91N IMUITEINIAYEIENINKIARBUTINEA gz lUTY uan
naaeNaNnaIueInUsznoui R ua iUl udunuinsdegusssulessuresdn el
lngsndasiuiuluguuuuves mood board
5) nsidenldian (materialization) Tumauiidun1s3UTURDUNITNALNETY
Ausmawadiadiiunisesniuundndug uaduasizndunisiegunssludnyaenie
@ e a 5y as a ay vy v v
nsduaeiiidunaainnmsieseniaguasnssudsnsudanlaruaitunlude 2 uas
ALAINTaluNITFULIILaTnUsousInsEinaInateuenkds Judunasinnisinsizi
UsziAun150enkuudug Usenaunig Wy anumiizauiuanmindounindndadazgn
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6) MITFULUY (prototyping) N1snaaestugUnARfuTduwuy TnenisldTan

LLasLwﬂﬁﬂmiwﬁmﬁmmzauﬁlﬁagﬂiwﬁa 5 (tndl Weunsne, 2561 : 19-34)

2.2.2 MsoonLuULieAwIngay

miaaﬂLLUUﬁJumagﬂmmiﬁi’lLfJuLaﬁauﬁaUzLLsuumﬁa INS1EN1TORNUUUADIDNAE
Aauridusarusenou 0819l5NANNSENUUUILHBIDRENTNEENIIANUANFS19ETIA LAY
AR YIRS narunseanuuuiildsunisendesiiluef auasilagtiy
agvipuianuvyaaInvesinesnuuy TumskaukaIuAusieg wasviliesrusenay
ma'wﬁ?uagjs'mﬁ’ulé’asmgﬁaﬁa (91 Tin@ou, 2558)

a v

WUIANNARTUAITEDALUULNDEILINA BY (Design for Environment : DfE ) L5UAU

a a

¥39gA 1990s o lvguaninAuasEntdndin1siiaudfgresdynidainaeuii
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wansznuludiudrd g Taldunnisinvdunden amauasadsvesgunimeuiioves
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2.2.2.1 WvsnendnvesnsooniuuLiiedsuinden
1) M3venuuUiioanviendnidesoundodi (Waste Minimization) fau
AN NUAVBINTTHER
2) myeanuuulasidenianiinuvaniigafiussduszneu waznisld
W&y Fanesnuuudesinnsannszuiuniseenuuunelduunfnuaisnisfiasuitymi
Aerdestuannndeulundounfunsesnwuy wu nssuunsnan mslindany uafiveas
ansfuiiintu sawdsnmsdanmsnansusinmevdmuaeenslinuingiuiidents viousiue
nsidanuvesusing
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o9 niludsmanyudsundualdvllulssnugnannssuuenaininsludamsvauny
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TRaAUNSaNTNENTNOUNT8Laz UL aua T RwMeALaanduNliia sy (Non-toxic) 130

q

1% !
= a & U

Youtlaunin (aW1zas s unsIewingu) S2UMIN15anNSE InaAUNSaNSWeNSIUNIS

q

Yul
HE® (Material Intensity) &9 DfE flagatiuianizn1500nuUUNaAAIINTIY wisIUEINIS
ponuuuludiuvesussydadissnwifntaenasesiunuanUnenssudiguguiu oty
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lusdn widmdnduandulinsdedundeududaniusiaalinnuaula uanis
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7,751 Ay TuUszmeAus@a wAuInl 89nay HuAa U LwosHy Bulhy wazelusn WUl
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Tul w.e. 2556 nsudLaTIAMAINEIINABNTILANAUNNUTNITUTELTUNEA U9
Naseassanndaqmaeld ineatduayugusenaunisniveunaenunandud a1ele
Y ¢ w A 1% A 1% 9 9
dyanuaisuses G-Upcycle lagiiniunainwuiaauazdeyaiiieidosiunisimun

LAYDBNLUUNANA TN DA IUIAA8N (Green Design) §4UNNATILTENT1 Eco-design 130
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nszuunsafgylun1seanuuudnuszn1uieAe NTEUIUNITITY TIUBNIN
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2.2.3 MIYSANMIANNITIVAINTaNY LAz TUABUNNSDNLUY
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2.2.3.2 anwiiieadestuineeans uazimalulad
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2.3.3.3 Art Wood
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2.3.3.4 Green Board
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2.3.3.3 Acoustical Wall Fabric
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2.3.3.4 BioLaminate
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diameter overlapping convolutions engthwise strations
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——
Lima bean Lima bean Triangular, Trilobal Lobular, lengthwise
smooth serrated rounded edges striations
Avril™ rayon Sitk Antron™ nylon Acelate
— == =< (3
oo
Dog-bone Flat, broad Star or concerina Collapsed tube, Square with voids
hollow center
Acrylic, Spandex Acelate
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2.7.3.5 anuudaussveaduly (fiber strength)
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2.7.3.9 AMUNUILUY (density)
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HANSNAFBUAIBENN NTEATYENINY (wladennm)

URGENT

No.0307/ 1883

To SUAN SUNANDHA RAJABHAT UNIVERSITY.

The Department of Science Service presents the test report for the sample
named “seaweed paper” Laboratory No. L62/00898.1 as the total of 1 sample with reference
to the request No. L62/00898 dated 4 February 2019.

Enclosed herewith the following results avail for your acknowledgement.

Engineering Materials Division
Tel. 0 2201 7130

Fax. 0 2201 7127

E-mail: physics@dss.go.th

Certified true translation
Prenouvat Tadkaco

( Miss Pimonrat ladkaeo )
General Administration Officer, Practitioner Level
Acting, Chief Registration Sub-Division

Page 1/2
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TEST REPORT
Sample's name Mark / Brand Laboratory No.
seaweed paper - L62/00898.1
Test Result

Basis weight, g/m2 242

Tensile, kN/m 0.53

Tearing resistance, mN 1,183
Customer’s name SUAN SUNANDHA RAJABHAT UNIVERSITY.
Customer’s address 1 U-Thong nok Road, Dusit, Bangkok 10300 Thailand
Sample’s description A4 size, 30 sheets of seaweed paper
Test date =5 February 2019
Test method 1.Basis weight measurements were carried out according to ISO 534 : 2012

2.Tensile measurements were carried out according to ISO 1924-1 : 1992
3.Tearing resistance measurements 'were carried out according to
ISO 1974 2012
Note : Testing conditions : temperature, °C 27+1
relative humidity, % 65+2

Approved by Reported by
(Sed) '~ Poovadee Tuchinda (Sed.) Suvimol Lekmhunwai
(Ms. Poovadee Tuchinda) (Ms. Suvimol Lekmhunwai)
Scientist, Senior Professional Level e SEnVic Scientist

Certified true translation

Pimovyal  Tabkeeo
( Miss Pimonrat ladkaeo )
General Administration Officer, Practitioner Level
This repéﬁtllg %‘n ymaqlfdﬁgslt?'\terasta'%%IgL#cs)c'Ie:?{/\é'c;.'%e above statement is not intended for advertising purposes and
shall not be reproduced or shall not manifest partially without the written permission of the Department of Science Service.

Department of Science Service, Ministry of Science and Technology

Rama VI Road, Ratchathewi, Bangkok 10400, Thailand Page 2/2
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