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3. N uN15VUFUA8AU3aY (Thermoforming)
N3UIUNNTTUFUMEALSoU (Thermoforming) Wumallanismsndnfusudnuae 3 46
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PNURUTAYN WasnnszuIunMTuslissiinluremanainfiidnuvauzianguadeens dadu
anwugItnsatuiunssuIuMTuIUnaainuuuNTatakazdanatadin Nz iiadulunalainiiil

anvazraaumal lnedvdnnisiiugiuven1sdugy As luanuseuiuvwsuildunatainud ldaude

= 1% 14 v Ia 4 [ a [ calX 1 9 Y o &
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Y
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agUladatl (vade wavadan, 2551)

3.1 M5AUFURUUHYINA (Vacuum Forming)

[
=

a X v ' Y [ 1 a 5 o) W
wallANsTuFUMeayIn1e Wuslaldy 2 wuu audnuuzvesuiiuwily Ao n1sugy
AI8EYYINIAKUUYUTY (Drape Vacuum Forming) azidudnuwaenstugulneldudiuvaidu
wiLFY (Male Mold) n1suguiegeyayiniawuulngs (Cavity Vacuum Forming) asidudnwoue

nsvugUlngldusdiiusidigle (Female Mold)

Clamp Female mold
=)
7
/ / y
e v
Gasket Vacuum Vac"uum
holes table
Vacuum

AN 2.2 MsTusULUUERYINTA

3.2 M3VUURUUINAUA (Pressure Forming)
T4n1959m91N AU LU UULRUNAE@RANT K 1UN1T AU DUIUTBURAD DINTADLA ULNY

NAARN AL UURAN UL AUNAN YL
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| | Clamps Air pressure

¢
|

Pressure box

Preheated plastic sheet

v

Mold I Vacuum
pump

AN 2.3 mﬁugmwué’mmmﬁu

3.3 nM3vugluuuau (Free Blowing)

== ¥ U

& v £ ra 3 o 1 a oAy = <) L=
m’i‘uugﬂuuuulumaﬂ% WUAUN Tagd A unaafnnsouNIgan 189 Ui uIsnNaNuns e

sULuUmUREnSueNdeIn1s wdaurudlUegedase auavsedvinanafinyuiuin aglviaiy

=

AUBINANFNUULYBLHUNAER NIV ORA NI UmaaRnUsENUAARIALW Tneasiisseureeinie
(Vent holes) wiedasiulilviinsduoimasgninsudunarafiniazuldiiun anuduein1aildas
Uszunay 14.5 - 300 Yaurnan1313ia waxagliisangauwinfazilululamelosiuununaiainain

nsLfuFsanIsR S aaINN

FORMING
[ neater ] cLawe NG
FRAME \ /4
A m.- PLATEN | l
( B) RING AND PLATEN ( C ) AIR PRESSURE APPLIED

( A') HEATING PLASTIC SHEET
CONRCT SHEET

AWl 2.4 msTugUuuuiay (Free Blowing)

3.4 m’a"‘ﬁugﬂLL‘UUﬂTié'ﬂé"JEJLLﬁJ'LLUU (Mechanical Stretch Forming)
W un15Tug Ui i5enda Plug Forming Ae 19 Mechanical Pressure 191 Hydraulic
Cylinder sauHunanainsouatiuduwifinionvldayayInia (Vacuum) w3eanusu (Pressure) 47

fenle
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Plug Force

Clamps

Preheated plastic sheet

L] bt

Mold

o 0 oo
AMNA 2.5 NMSTUFULUUNITERIEUILUY
4. VUNBUNSVUFUNENS U

%gumaumiﬁﬁuiﬂiﬁﬂmﬂmémﬁmsﬁmm’fmmi Imaﬁﬂi“muﬂﬁ%usﬂ 2 330 NsYUIUNTIY
sunaLay an (Pressure Injection - Moulding) &g ﬂi“UTL!ﬂﬁﬂJUiULLUUﬂ@ (Suction - Mouldmg)
Lme“waﬂmsmusﬂmamﬂm%wLmamaﬂu LA IER AN EUIUNTTETT UABUNITIAS UILE BUAY
ANUNIHNANLULABINU (Rahaman, M.N., 2007)

1) ﬂﬁzmumﬁﬁﬁugmwuﬁm (Pressure-Injection - Moulding)

nMstugluuuiazldieTosdnsidmlui@ infesdnsfifdoslfasusznoudogansunse
Wiuuv 6 0 Tnefusiiuiy 5 geanedoudld dunavveadouazihiidosnis azgrmadlumiuuy
warmstugUnuiuIsAstulaenstaniiiaudulszm 4 Alansudenasuiiamg (50
Uaudson i) figamgiivszana 480 esmuuaidea Hetansssumaiildasdamutiulszanados
a¢ 40 - 50 wdgsiiudesunshliuisely etagsssumAtunmiindn de35dagiannu
wsussnumumeiidminu wazanunsondeliiisusaldvannvatemudeanis Wy veaay wiann
wasfnmdnd 1usiu

2) ﬂ‘ﬁ%U’Jum‘igﬁugULLUU@ﬂ (Suction-Moulding)
nszvIuMITugULUUE dhunanBoazgninadiuluminuuiasiusunuusivoy Tnedit
annefiogBndunilwesisivuutieiinioenanide wargadelifntunzunsusivuy 3013ty
suuuull arfierudunandosgludefagsssumiftuslinninstuguuuunauasin (Ussanudes
av 85) mituguuuugesinidumananszuusalud® Sslduiusiuuutusy (Forming Mould) aghstios
ADsyALazUALUUE ALY (Transfer Mould) Bngavdislassialuiidaus 2 - 3 gaauis 24 4 Tuify

YUIAVBUATBIINTUAEYIAvBUTONTEAI T LHBIRINAUNUANATBITINTHIIAIADUT9EY N15TY
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6. VEATIINYA

1) Tunas
Tunes Wuluvesiunde Tnendrefidensinermansin Musa Sapientum Linn. ogjlu
23A Musaceae lunaaildnwaglug1is n979 50 - 70 lwufuns danueneaentuend 1.5 - 4 11ns
fruludediuresiudsdaluem 50 wufwes dnvasduluazEemuuiy yufoudainiufiu
Tunsanans suniedidendu Sndmdidersou winlufidnsazidudusnaniunaisuiaeuly
Fruuenmasanaly (Inssmseydndiusnssuiivduiiennannszsuis anfanssmimsvgn
“ AYNUINTIVNUIT, 2563)

A 2.15 Tuaes Aundae)

2) INAUYIN

HNAUYIT ﬁﬁlamﬁzy'jw Water-hyacinth, Floating water hyacinth fig o3 nenmaniin
Eichornia crassipes (Mart.) Solms agluaadasd PONTEDERIACEAE Tnedlaudiafiusida 4o
Snunirhly (Dulviimihusuanluboaderaosi namunas geusyanad 50 — 100 LwuRlunT

fnmvrduiisiudomwemiendnild dilahinsiuineglusumausda ufily
JagUuinausnanduiiinogrsunsuareialan udtenarsmangnmanslildiaefituing os
FnaugIas Aunseiaiel wa. 2367 Lﬂaﬂ’ﬂwmwmam%uazmEJLLWMETGWJL&Jaiﬁu%a Karl von
Martius elunuidhlusaigiivhnsdrseiusiitluunda Tuussmeainag luviveudnld dnaven
Llgnelnantagmilag Turdanisane e weimnsziluduiidnve s NAngsTINIRLYY
uuas 15a wazAngdug AssmuANNITEUIReguds uililegninldarndududadsusiaaindng
593 fnmurndassaivinesterniduaricuiliindaymeiieg I8 dseiRnisunsnszane
goainauyn Anduinlueudnldludiusieg vadan Tudszesnailite 100 U fnavrn 1 du
a1u15aludnlang 5,000 wan LuﬁmﬁﬂmumﬂLﬁaasﬂmmdqﬂéﬁﬁwﬁ%’?mﬁmuﬁa 15 U dnauan
anunsaveneiuglacmenisuanvie dAnauwdn 2 du @unsasantuiasiasaauladudulate 30 du
aelunan 20 Su vidediumdngu 1 wih anelu 10 Fu dnavsnldundssuirogneguusduuay
fisuguaananlasamelufinuguueiind mszewazuldwiidu Wesinnafisuanngainms
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NYAINTIN YNALIINYUIULATENAMNTTH AaondudITaInUelal wasvhsugns viluludiisn
asfivge N AulakazuNT ST U 193IAET (Unna naUszam, 2562)

AN 2.16 BNAUBIN

3) Tuth
Tud WWudrund seed §9U7 d90Inenransan Nelumbo nucifera 19 8196

NYMPHACACEAE feaniTeyin Lotus, Sacred lotus, Egyptian tnednuaelu uluidien Susadu
Tusulddoutranan vun 15 - 40 wuAwns veuluiFeunazlurdudnies wiluFou ATuiuayd
wandou Aulunaudsundsddultasyiitniviemilod v dusuang aelufmiluith
gslaiiognonmeduiag (mungnumanslsadou Tassniseyfndiugnssufiwduiiennan
WITTIYAT3 AULINTLNNTAUART HEIUUTUTITANIS, 2563)

A 2.17 Tuth
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4) NMUNUIN

nununn iudrunilsvesiuminn Jsiununn f8einenmansin Areca catechu L. 30
oeflursdiundy (ARECACEAE) ausiiialdd89din PALMAE w30 PALMACEAE
duvsnn Taududeluiviedeundou daduliiBusudmontidn feugevesiulsyanm 10 - 15
wns Sfudenss Wududerliuanieiiu Snvasvesdrdudugunsanszuen Svundukiu
AUGNANG 8 - 12 LYURLUAT Wasnadudusesviusou Tulunaendidu luszesusnaziasaivi
ANUNIAZATUEY UANGIINNYANSLATYLAULAAZIRT QULAULARUANEY AunIndngendIy
UaNganvadaInu H180AMenUINILANY meoniniduiiiaveslundminlusimauasissosinves
Tl 3enindie devessumnnanunsadummeguunld 19 Tnsmnnaedluvdedoifindu 5 Tu
vi3e 5 4o Fumnnazdiiodudsusmiumtusiuuinudenuendnitilussina 2 wuRims
usidunasvesd i dudeulisauiu waeiidelidouundretuesi Iuhliiumnnivisiuas
ansnsoleniouldinn sgeiudieiimamnaude wingdulaldifsesunugeinseduimeaags
n71 700 1uns (NSudaasunsinens, w.d.U.)

AN 2.18 AUNLN

daunununn v3efliFendn nnuig Ao druvesmesvsniivieiud i wie audwves
ydlufivievudiunanudisvanasn Tdnvasduiuuds wien anunhevssana 12 81 o
gUsEAN 20 1 videmurIAvesd iy nuan andudideaseu uasnuuis iunuiivgaeonin
g § 2 fu Aedmiludvnima uazduuendtag (esudmsuinsgukanSusig, 2548)



20

AN 2.19 NURUIN

5) Tulsiviougana
Tulsivieuzana iudruvilsvedlsivaing Falsivaing FTeinenmansin Dend-Roca Lamus
Latiflerus fi3easiay3n Taiwan giant Bamboo Juliigelugweduling Tgnawazleivn Fudune
VAINADUYMN0E1AUTR g9 15 - 25 LWAT TOUN 6 - 17 Luflng Uaeeel 30 - 35 ufiluns
V1 0.8 - 1.4 lwuiluns a1eulldlenan adugeuiiuladund lugurenunuveuuiu Muyuad

wides Uanedifsvunadn deaefisnerniadiuwiuun (@udidefginenild 71 1, 2563)

Wi 2.20 fuliingng
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TgniatewasindureninTulsemu (audideRginevald 71 1,2563)

AR 2.21 Tulsivising

5. MUALNNYITDS

9 o ¢ = o ~ Ve - v 4 X

unna Junsanwal wazaudn Jauasena (2555) MANWITEINTRONLUUKALATILATEITY
sUumwuziiandulesssued nan1s3denuin nMseenuuukazasiuasessdulugluuunis
vnaes Usenausiggunsal 3 daundnae 1) wiunamuaumedkufndaiuisanuauiails 2) 4n
aayeInAdmsugaesnatAkiiL uay 3) Yaruatau)luiuALToUYBILITTLN 21nN13

! o X ~ o/ s ' & y ! & Aa v

NAGDINUTIN EBTUFUNANUAY 6 UITNUIINMITUIUIIWIUIA 6 11 wud anudunilaSevay 2.74
- 6.20 Hudunuiiauadies bidasendwindugd Inenafivesiianfs 35 wilideguugd 140

= =4 1Y Y ] & da v
2IMYALTYE kagAsTUTUME e 4 97 nulnAnuunleniesas 2.25 - 6.41

aufiesi avderiim uassudud Uszgsius (2563) lddnwi3es mIsenuuy wagsiamn
ussAasieIsIINNIUTINN Weadsadinfithganuduudwesynvulasiasugiagiusin
wuin a¥aeiesdnduglussatasionmsannniunnnszuuiuudndlaih auaunisii sudae
PLC (Programmable logic Control) daflszuumunugaumnliiusifsnisnlu® ienanussgiusiann
nuvEn 3 Uszam Idun Yssiananudmdsnuinaiuniie 7 49 Yssananunauuin aue 7 i
wazUssinnaeanuniisuindedvuin 7 62 uenaind wud fuslnafiaufianelanagnsdiu
Uszaumanisaann 4P’s Aifideussqinst 91vnsannmunnnUssiananumas wuin sugunm
yesUssiuel nmsanegluseiuaniign (x = 4.69, S.D = 0.359) FuUszANEANVBIUTTYTTU
mwawaeﬂuazﬁwmﬁqm (x = 4.67, S.D = 0.196) AMUT1IAT WU Bgluszauln (x = 3.99, S.D =
0.193) fMuteamansdindiviie wuin awsamegluseduanniiga (x = 4.81, S.D = 0.231) wagiu
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Msdaaiunsnan awsameglusedu undian (x = 4.58, S.D = 0.682) luvazdiuszinnatuna
WU Nanelan 1 uaunInYeeusIA T A NsIueg lusEauNIn (x = 4.40, S.D = 0.238) AU
Usvavisnmuesussatas swsaweglusedu anafign (x = 4.71, S.0 = 0.349) fMusim AmsIey
Tuseduann (x = 4.41, SD = 0.213) A Yeemsnisindmune amsameyluseiuinnian (x =
4.60, SD = 0.287) uagsunsduaiunisnain nmsmeglussduuindian (x = 4.72, SD = 0.605)
LarUsEIANEIBNAN WU FUAMIATNYBIUTTIA A AMnTaneglusziundian ( x = 4.53, S.D =
0.326) suUszAnSnmuesUTTaiae nmswmeglussduainiian (x = 4.84, S.D = 0.218) Fus1A
wud1 amsnegluszauunn (x = 3.96, S.D = 0.189) AMuYLININITINT MY A mTdeglusedu
mn‘ﬁq@ (x = 4.86, S.D = 0.226) LATATUNITELFIUAITHAN mwsmagjﬁlussﬁwmﬁqm (x = 4.72,
S.D = 0.561)
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nundas wud dnmstusuldauysaiuasiuhldn nisihiansssuriiuasanumdefianianisinems
unfingadfieliusslevdiuussdas 1Wunsldiandenyiaumianindnainnatain uazan
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NINYINTEITUYIA

fias Maumes, Ady anfuna waznsadl tonydinem (2560) le@nwnsiauAIossausy
1Nnansssuud lngduhAnunien e iianainsssuniuaznsdunvalifieiduteyadmiu
fiaunadossauiun fanssnmra i feyaildundesgismiunstaugiuulneduan
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FrumssenuuUAERWImNTsuTiTdom s LA e AL AUN Tuwdd N sE U SHARRE
mseszideyasmmnsulidiedunudauiu (X = 4.50, S.D. = 0.33) flsgfuanumanzauain
uazmsUsziumumuianelavesinssnanduarid savgeulinfaunyuruiunguiamia
YUYURATATUNITAAINAIUNAN 4P fAnadeaufAniu (X = 4.31, SD. = 0.57) A5zduAny
WaNgaNINkaTAMMAn 4C TAnaduanuAaiiu (X = 4.19, S.D. = 0.28) fszfuauivEnzaLLn
foldindunadugrifiaenadesiumdenudsefldwaundfaumnzan v munadossauny
NNTANTITUYA
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