91Sd1SI8IN1S UK1ONU1agDaINSUIDIBY
EAU Heritage Journal

avudnensaasna:inalulaé

Science and Technology

UR 10 auuh 2 Us:911i0u waunAu-a9rIAU 2559 Vol. 10 No. 2 May-August 2016 ISSN 2286-6175







U A 4

ulgnensIAnuN

M35e5 EAU Heritage (Jumnsansne 4 hau uminends
A ad A o oA ¢x A ' a ' o
daiuwe s danaiAn et unIaANN T INed19 g du
a I'4 ) 4‘ Y a ol =2 ¥ %
Inemaninazinalulag welvinadszlowidenmsAnuauaii
wazialemalmidndnm 1nide Aanasd aasaauiinimnms
1} Vv
il RamelunazmeuenumIinedelanlomaineuns naau
Widundindensmsasy wazlduanuwasuanuiluineims
AU

d' 4' A 4

UNANUNLaUBLNBANNN
A A4 a 4 < a A

unanuiEueiennsandeuiluunanudnmsnio
umanumITeiamelng mndingy niemmaelszimadu
SeanaglasumsatiuiAesriunszuiumsiinsannaunsediag
o A a A A ¥ 1 A a o o
Anssnanaludviniieidesneuasanud wazdeuiy
unanundlimeldFumsiuiiweunsvieagszninams
Ansanlunsansdu g (msaziladvandoeduanusuiaveu
voaRdaunanulaas)

MILASIHAUNIY
v % d' #’ a S a d vV = o ] g
AuatufaueiiNesanasnnul Aesdistuuudaseliil
1. Maddrenszany Ad anuenldiiu 15 v
.. y Y .
- guvu@dnyslily Angsana new fammlnguazmmdangy
o o o A A Vo o o v
wazvnaveiisnys mntuvesedddidnusving 20 Hiive
e q Mehsnusuina 16 wazduilominlFddnusuina 15
3. stuvumsdanth wazdaudennudadne (hidesrsuun)
- Weude Mmuvids anuimauuaznegveafilvusdiedaiay
Tasugneennadiuauativuazundnge
v
uuvunaagenanmenguazmdenguinnieniuunany
Vv
Tasmvuannuevesundadelaitiu 15 ussia nieuss
Mnuamaifey (key words) litfiu 6
cwenldmans gUam Mlsznevludlomunany uazdan
wiouruldunany

¥ a =S v a
N115919991aZ MLV ULBNE1591999
Tunsainieudeamsszyundaninvedeyaluiiieiie
WHIEMas198aunund (APA) TneszyFaruds Ui uaz
k4 4’2/ ] 4‘ S a I'd % @ 1 1
wwnihideyaunnged e wmana, Yiud, wwnih) Medasu
(53¥%y duAaey, 2540, nih 142)
(Fuchs, 2004, p. 21)
drumsilsunemssnadameian Wl¥szuumseneds

v
=1

wUU APA @8d19msilgusen1301999 A6
1. viilade
%Eju@ia.(ﬂﬁuﬁ). Fomivde (daftmand). dosfimand: diniand
visevhonuiiuw.
Uszana n3sauga. (2541). aﬁﬁzﬁami%"ﬂnanﬁnﬁwmﬁﬂ{
ATIUNWA: UTTUAI.

Inen uminana. (2523). mslevdauievauluyszimalng

A ¢ g4 A ¢ a o s
(WHNATIN 2). ﬂ;dmwﬂ: Iﬁ\?WNW?Jﬂ']'JVIﬂ']aEJTINﬂ']LWN.

Sharp, W. F. (1985). Investment (3rd ed.). New Jersey:
Prentice-Hall.
2. #auﬂ‘luﬂﬁﬁaﬂmmmsﬂs:‘lgu
Hay, S. P. (1975). Political parties and the community-society
continuum. In W. N. Chambers & W. D. Burnham
(Eds.)., The American party systems Stage of
political development (2 nd ed.). New York:
Oxford university press.
dls waneaadey. (2539). mi:fhﬁtgLf“;mﬁumsﬁﬂumiaau
mwmdenguszdvdszandnen. lwenarsmsaenuyai
MIAOUMIHIINYI=AULTEONAAYT (ﬁuﬁﬂ%ﬁﬁ 2,
midwil 9). wunys: dilafiniuminedogluiie
53511591%.
3. 15ms

1 1 1
' A A

4., KN 44
yoguas. (UNAu). Feunanu. ¥esars, Yn(ativi),
@Yn.
a d a a 'd g
gIud dniny. (2550) vanavaredymmsiagalaunly
Uszinelneg. 775ﬂmﬂiyjﬁamimym, 27(2), 53-57.
4. wiladeNaun
4 v 4 o d 4 d o4 a s oy
yoruda. (U, thou Jui). Feunanu. Yenusdeniun, ni.
fidna ansziius. (2545, nangian 11). uiildnszdh
wihfuedals?. vary, wih 19.
5. Ingfinus
nouNa asswAviINe. (2541). msIsedeulemtemiomsviann
vya J & o 2
ulyyremslyoumesindmsvanivugaufnying.
auifinusasmansaufiadia, Pnasnsaiuminede.
6. NFAUNANINDUNDS LTI
ol ey, (UNwouwstendas). yaied. Auan (szy URL
4'4 4 a ¢ &
NAVAUVUBUNDILTIR).
o 2 ~ o Y Ay (Y o
WU WAINN. (2549). (ATHFAIWBINEN AUMITAIES [aIemU
If95an3e. Auan http://www.ftawatch.org
A v a A ' 4 o v A I
yorlleu. (UNineunsienans). yaiiev. Aule (3zyTu Aoy
1), 910 32y URL Aduduvudumesiiia).
Prizker, T.J. (1989). An early fragment from central Nepal.
Retrieved from http://www.ingress.com/-astranart/

pritzker.html

v < a
msvensutiuaindn
o a v g A yya a
Aelaeninsadadoveniuihsngnlén nesussansms
N335 EAU Heritage danaasiasiuamndniaz 800 1
d'n 1
anuinfinne
Aaulaeunanuvseveniuihiandn aunsafaseldn
199U551311521505 EAU Heritage
2115 BIU ¥INTY FU 4 Ties C423
200 w3 1 0.59@a-uasen a.5sd@a o.5us v.Unusil 12110
Tnsdinai: 0-2577-1028 o 377, 378

e-mail address: eau_heritage@eau.ac.th




Un19Ng1audaIinsSuIoIBy
1avh 200 K 1 0.838R-UASUNEN M.508M 9.5ryus 9.Unus1d 12110
InsFAwn : 0-2577-1028 o 314, 222, 225 Insds : 0-2577-3066

www.eau.ac.th E-mail: library@eau.ac.th

http://eauheritage.eau.ac.th/

Anuindilng»
. ansAnUINNIWIng” |,

/SOI
. om "y
(&
9%




91Sd1S281N1S UK1DNU1audaInsSuloisy
EAU Heritage Journal

avudnenmaasnazinalulas

Science and Technology

(v

ImguszasA

MMURUANTTLELNS

NIFLNELNS

LANUR9

NdFnu

a e a
AENUTNHINBILTTUIENNS

(Editorial advisory board)

ussTaUNENg

NAIUITUIENT

ISSN 2286-6175

1. 1A UATHATLAYUN TSN TN AT YRR HLAZN T AUENIATINNINF AN AN AR T LAZ
walulad

2. iielunTiNeunINa UM AT TuAENAIASETBIENAN3E TnAde dnAneriannely
LAZNAUANNUNINENGE

3. wiefluumasnenAuadmdanislug q fudaansnmans wenunaaans ndsAnans
asnsouguanans natiu Fawanden uazmaluladiansauna

3 atfusall (UNINAN-LNENYY WOHNAN-GIVIAN LAZ NUEaU-5UINAN)

TAgandIl F1INITUANMENTTNNITIRLUUAATIR (1.)
AUNULAINBNNTRAINITANEN (GNA.)

FunuR U I Aanswazinalulaguien® (@ant.)
nsgnzaeIngnAansuaznalulad (a.) d1UNIIBANENITINITNITEANANE (an8.)
ANUNUTUTBINIATIIURAZNNTUTLRUANINNNTANE (ANA.)
ANUNNUNBINUATILALUNITIAY (AN9.) UUIBIBLAZADNTUNITANENFNG 7]
paanauyananilUfinauiuiduaundn

NYINENAdaL AT T

ns.laRsa gadlad 281U

a1ansdgnoyy mafa 79051 uARNsuleUN B LAY LAY
AT98AIaRI1A9E Yresiga Auglssan 78988NsURNEATINT
AERTIANTE As.aAN 2lsRNANYANG ISR @123 TN EANERT
ANARTIANTE 79,9980 RTTYa N wvanendumalulagnszaaundisuys
pnanananse A dsrdnd ladlana RAINTINMAN NS
TANANANINANTE AT.ATITA NIAHIIA Tiudin A19N3TIAeNAIAeT
7R4ANARTNANTE AT LuTEEn ARIRINTUUNMNINLAY
TRNANANTIANTE AT.ANNT NUNTAHT) FFENTGEAT Hmanenduniing
709A1aR713098 Lnauing Tniualann RNAINTINMAN NS

Jerrold M. Michael U.S. Public Health Service

HE08ANanINansel A.a8]) 1ATTyae

TRIANERTIANTE AT.ANLR Nanswe WMINENRBALRTULE T

A3 LN3eANA LAl ANLEANINANARS NYNINENALULTART

AT.HUAT YrYlTaaLAn antiumalulaginszaauinddnnmunms
ANANTLN

unAlY “e19a1s EAU HERITAGE” iluasnsiinsesfiloulasianiy nasussansnisliidauluasnmnuiuludennnumaitiu



LMAUIUNIT

aanuuuiln/angilian

fgauanusilszaraliu

ATaumansIase as.assndy yoaviunid
79ANERTIATE AT AR wiatu
TENANARNTIANTE AT.UAT LTENIAA
FENANANTIANTE AT.FUIAN GUNITHUIALGS

ATauAansase a7.39nzdu gninne
ANERT1ANTE AT.A9ART RTTYAN

ANGRTNIANTE AT.BTEN GALEHINA
savAansansd az.ynla Asadiausgs
TRNANARNTIANTE AT DT YT TRNANA

& al 1 a s
TAIANGATIANTE UN19A ARBINNLIWIE

FoeN1AN AT.4FR vaegaTTIL
Mr. Leonard Trudo
Dr. Wayne N. Phillips

UNAIBTOUIA ANIIA

81317698197704 GUNN
UWABINUN gnauns

UNANIANNART AVNELATETNS

FRAIANTIANTE AT.ANITR ANNTNE
F9ANANT1A7E UN195 AsIRneInas
AT98ANaRI1ATe ATyt Waalass paes

Associate Professor Dr. Sushama Kasbekar

<4 &

e

aFauNN BT e NTZIaaaNINA
WVINLIRYNRAR
AANAINEIAEYTNA
ADLEAAINTTNANGRT

a ar = v =
WNINENAUNA A TN ZARMNA NI UATIATE
ADLZUANLANART YNNG FFUATUNTA LT
AENANIUY BIUOAABN LazTan

a ar = v =
AManegnaenAluladnszaaNinasuYT
ADITANBITUGUANERT NMINERENTRG
ADLEWENLNAANART ARIRINTAINNANENAY
AUALULAE AN TAUWNA

a ar = v =
AanenaenAluladnszaa N suys
AN TAGRS

a o a a s =
WM LBANT UL LT
ADIENTTU NUNANENduBaLATULaLTe
Eastern Asia University

Mahidol University International College
a o ad a
NIINYINLDRLNTULD LT

WNANENALRAATILBLTE
WNANEALRAATILBLTE

WNANEdLRAATILeLTE

a o o ad a
NUANEALDALATULD LT
NUINEAUDALATULB LT
NUINEALDALATULD LT

Assumption University



LNSIALUAINAUNSOIUNAD Y

N.B.A5. NUN 3529/
FA.AT.NUAU TAURATITN
5A.05. \RasATY 19B)IRUS
56, (Hashing a1gdmu

s, in3eeAnG waild

3A.a5. Ing1H AUATEN1TAN
A. A9. INERI AIATANE
WA, UN. A9. TNANE HALWADY
A.A9. 29aRF ATTYAN

HA. A3, A9 1D

3A.A9. A58 INELANT

As. AUNUI NEYTSITAY
M5.A1659A INAZFALAS

WA. A9. 130 KIu3En
sA.A9.1RaNTe TainAngal
ms. laa¥anl naawa

A.ng. tguun Audanwiile
3A. ALSN NBIAIN

WA, A5, AR 218TRI
W.A.2.40 A5 ANdHuNT tnelnua
Ag. ANIRE A1911A

7. AF. SUIAN FUNTTEUIALRS
ns. SyAnwal 3R

WA, A5, BIWAL LIANUS
ALUN.552 SINGR

A5, WAUAA \izenua
A5.UN AL ARIAYNT

SA.05. YA3 MALNIAR

NA.A5. LUATUAE T2
A5. 0N BewAs

5. A9, Yaula ASatnusI)s
sA.a5. Unsol ganfl
3A.Un125 AaRIRnaInes
uA. a9, Usznana widdunil
7d. m4. Usziaa aunasidu
ue.as. s lug dearny
As.un. U3an wsud3d

ARIAINTOINNANENAY
NMNINLIRYTN
NMNINENRLBALATULATE
NPNAINLNRUNHATAGRT
UMANYIRLULTAT
UMINLIRLNIA
NPNAINLNRUNHATAGRT
NVNINLNRUNHATAGRT
NMINERENALUIAENTZABNNA1TUYT
UMINLIR NN

UMANLIR NN
NMINERENALUIAENTZABNNA1TUYT
NMNINLNRUTITUANART
NUNANENaETaglua
NPNINLNRUNHATAGRT
NPNINLNRUNHATAGRT
UMINLIRLNIA
NMINEAEGLINEETTNIEIND
UMINYIRLUBUUNU
ANUNUFNTIUNAITR
UMINLIR NN
NNANENAnAlUla NI ZaRNINANTZUATIUTE
UMANLIRLNIAS
NNAINENRLBAAT UL
NTENTAIBITOUGY
WININLIRENUIEITANN
NPNINLNRUNHATAGRT
NMNINUIRLYITN
NPNINLNRUNHATAGRT
NPNINLNRUNHATAGRT
ARIAINTOINNANENAY
UMINLIRLNIA
NNINENRLBALATULLTE

W INLIREITNALY

NV INLNRUNHATAGRT
NPNINLNRUNHATAGRT
NTENTNAIFITOUGY



LNSIATUIAINAUNSOIUNAD Y

uA. Ty watatunsun
sA.as. s §5nmn

5A. AT, WANNIATIN SINEA
HA. 9. WTBAN ALARARL WU
NA. AS. WSOR LWALANINA
HA.AS.NESINTOE Uneanlana
uA. A9. WUsAns aslnse

NA. 9. NNANSITOL DETNNA
WA.AT. NTAT LNAAE

A5, WAIWAITL NI9BSWhIY

A9, INT) LATSRU

u.ng. iiaula Sanns
3A.79. IWAR WA

AS. NUAT YDUITRILAL

¢ o J

TA.AT. YNNI 59499ALE3T

5A.A5. 5.0.9. W gWU Daglsanl

Q

5A.A5. 517 ARAUNTSAU

HA. 9. TINA DIHIFATA

5A. 9. SAANTOL A9IAR
HA.AT. §9AZIU GNINHA
HA. AS. L5 WD
5A.09. AAAITAE RINBIN
5. A5. 955 Uszlwwidie
Wy, 9918NHl AIAMENA
HA.AS. TUNUY NAATIADA
FA.A5.AUNEY WAL

5A. M. TUNWEY 2BNAN

A5, NN LAETRUS

5A.A5. ATes FANIANA

3A. A5, e ANFITIU
NA.AT.AUE YANINA

d o a

SA.AF.ITLLTWS TURY

a9
4 a

WA.AT.LITNIA TRTLAT

Q. a
a [ 4

AT.ATHNA LATEUTAU

@

HA. AT, ASANT QNUANS

Q
o

5A. ASHy WesaTe
5A. A329508 AUNA

NNINIALLNEATAIGRT
AMAInEnaumAlUlaENTZAaNALAIANIMINTAANTEI
AMAINEALNTARAA

AMNAINEALNTAAA
AMINENaEMALUIAENTZAaNANAIADIMINTAIANTEI
NUNINEIABLNEATAIGRT

NUNINEIABNEATAIGRT

AMNINLALNTAA

NUNINEIALTITHANGRS

NUNINEIALLNEATAIART

AMNINLALNTAA

YR P L LI LN RA P

NVMINENRLATUATUNTILIR
AMINENAENALUIAENTZABNNANAIADMINTAIAN T
AN ENAENALUIAENTZABNNA NI ADMINTAIAN T
ARAINTINNNINENGE

AMINLALNTRAA

NUMINEALFITHANGRS

NUINEIABNEATAIART

NVMINENRLATUATUNTTLIR

AMINLALNTRAA

NVMINENRLATUATUNTTLIA

AMINLALNTRAA

NTLNTNAIBITUERY

AMINLALNTAA

AMINLALNTRAA

NVMNANIFETINATLN
falsnmdiinnuangnssanIInnsgaxAne
AMINENAEALUIAENTZARN A1 TUYT
NUNINIABLNEATAIART

AMINLALNTRAA
anTunAlulaEnszaauinaeaAUNMNTAIANTES
NUNINIABLNEATAIART

ARAINTINNNINENGE

AMINLALNTRAA

AWAINTINMNINENGE

AMINLALNTRAA



LNSIALUAINAUNSOIUNAD Y

7. A5. LASHE ANARAZNA
5A. Ag. AR ARNTNE

57. A5, @xla WNsINTINENa
SA. RN DFUATNINA

HA. A3, AFTWTE WITTUN
6. A5, AINA ADAINEITUA
HA. A3, AN5AY A15HIN
5A. A5, gNEY A3 LAE
HA.AS. NN ARSINTOL
FA.A7.GNN ARlduUNna
AgVAY Bndu

5A. A5, §I5TUN 955AU
uA.n5. 18705 M aans
NA.AS. BIATT LANKITLEITY
NA. R0ETE ATTAU

5. Anana s1AN3aslng
HA.AT.IHDNNS STENIA
Dr. Wayne N. Phillips

<4

NUNANeNaeTe gl

NN AINENRLBALAT UL
NMINEIAEGLINEETTNIEIND
UMINLIRLNIA

139G 8UUIETDENTLAAIBHNINAN
NP AINLNRUNHATAGRT
NPNINLNRUNHATAGRT
ARIAINTOINNANENAY
NPNAINLNRUNHATAGRT
UMINLIRLNIAS

ADNTUAUATHNNTAAUINEAART LA AL LIS

NUNINYNRATUATUNTI LI
NN NRUNHATAGRT
UMINLR NN
NPNINLNRUNHATAGRT
NPNINLNRUNHATAGRT
UMINLRLNANS

Mahidol University International College

&

e



UNuUSSNU1SNIS

faqtiulanlugaaesnisimuinisdnanaiansuazinalulad lagnAanunisasgaulannig
iAsngia uaznisilasuntlamnedeny dmusssa MisadesiunisliFimlszarfuiiuathanan ns
ninennsassimAn e inamsiennmamalulad uavasnazasnaneeaysd lidmasamsaauulas
NN9aN19zRaINIATEILAN ﬁdqwaﬁiaﬁgﬁnﬂmaqﬁ%ﬁmmezuuﬁmmfaﬁ@ﬂ (Ecology system) 328014
szuviadlde1vsuesansd (Food chain) aAinM3dnIsaddenestinanenmans wudndeiaanmananaiug
Iigryiuglidannlan anAnadnniwadangia inlignnafassuurasnsiannainadsiu (Sustainable
development) luyNHFAY2IN1THRU delunnsansitnisimanandsaaisuelde atiu AnanAansuay
walulagieiiuil 18vilszifuaes Industry 4.0 toward Sustainability 15 LEUNNIRAUANIIEIUNNSINEAS
MIWAMAIRd N MesRmuImINenINyse Tunnsdanisiuguninuazdsundan ieanilyw
ANNTOENTOIBININENNTETINTR Uaztililgnawmunasndaiiy

2MraNTATINN NN ANEAsdaifuieide atuAnemaniuasnalulad unsaisiiedlugiures
TCI (Thai Gitation Index) ngal 1 Malsruunizdsumanteaulad uazlifmsiannanidamoluurazanan
F97ANLMAMALLY Double Blind livelvimasadiiasfifian Sannmanuannagu Sandiuaziililg
NI LOIAAMHTIBIAARTATAMANAINNATE NNBILTIUNBNNTFBIIDIBUNTZAMYNUFLTINS
yinuEnEn YugMsANgAATIERANTNUNAMNTEINTANT LaLVnuANNATTS YNuTnAde TnAnen
antiudin uazaufiudannviiu fManasdladeunanuandinats » eidlutemnniiaue
aaAANIT AN uaziAnlsslaminedau uazdansimusiell

1990UNENT



ansurny

17

28

39

50

61

74

UNAIMNN LA

B Industry 4.0 toward Sustainability
Katiya Greigarn

UNAINILINS

B asnenzialuanugRaIung Ty
Industrial Carcinogens

ARET AN

B aesgudngauayulnsdniulssnunananayulng
Standard of Herbal Raw Materials in Manufacturing

Fredmd yoylas uasigosny 1ag1ngy

B wAluladldlAeuAuiunisdan1s1e 88 gAaIUnNITNNITINERAT
Vermitechnology in Agro-industrial Waste Management
Wungml 9711/

B QAAINITN 4.0: REUN 1 - ANNATEMINATURIUIAG BN

Industry 4.0: Part | - Environmental Conscious

FAAAT NNIEINY UASANIF NHNTWE

UNAINNIRE

B nzidsssinugunneestrzmnuludssinaaunneasy
Health Risk for ASEAN People

= o o Aa = = o o Aa
WWNQIT78 a7&NWHALATIY UNES 7NN G7SNULLATEIY

m nmsAnmamaiullldaesnsldinauaa siuaan wazsugloriludanmnziianig
Feasibility Study of Using Water Hyacinth, Water Lettuce and Cattail for Straw
Mushroom Cultivation Material

o o
F1nsol Amesna

B N79ANNTAILIAABNTNTULBIEITUIUENNBUIWIT JINTALAE
Community Environmental Management of Youths in Na Haeo District, Loei Province
BNT NINYAI



ansurny

82

92

99

108

118

124

136

ANNVAINTHATEIRRI e AN UINEALENAREIAINN EneuedlNamdnwasyTol
Reptile Diversity of Khlong — Lam — Gong Reservoir Nong — Phai District, Phetchabun
Province

v ar o Ca o o
YW ANNTNE UASBIANE INTH

nannslfsLuunnisaeudsuaadeanuuusanfananuammiloyon

Results of Using Environmental Instructional Model on Cooperative Learning by
Multiple Intellegents

Wa7 Uredssle

AT R AuTinasTEnINAN ALT ALt uLNAL AN EN N UA N BLgIgR
Analysis Mixture Components of Water Hyacinth and Rice Husk

Charcoal for Best Thermal Heating Value

Tenly Ingau, ageimn Wuggassos uazad gma

v o a a v a == 1 o a a
NANT LTINS IAGELTE: AINHY WAARLAZAMNNINElafaINUIRELLIL0
Results of Using Green Temple Criteria: Knowledge Attitude and Satisfaction of

Green Temple

wrzilseiary owTslan

nmsAnuazFaLisuNIUsendanaaussnd e AaNiaRasa UL ARALATLTILLAR
A Study and Comparison of Energy Saving between Personal Computer and Tablet

Ufnas inean, adas yyiand uasgianus guialan

neuRTUlNLAA (RTM-STM-STSSM) ﬁ'umﬁ?fv«h@@mmuzmaﬂﬁﬁmﬁuﬁmmizi_m
@ty

Using Transition Model (RTM-STM-STSSM) in Characterizing Interaction Simulation
of Expert System

AlnAuty A70)AI7NA

Wil a9 LU LLALATNIUNITBININNRL ARz AN e W.A.2558-2568
Trends of the Tool Collection System of Expressway Authority of Thailand in the

Years 2015-2025
gums aalagIuuyi, 398 unauwTs, ygd NIUANATT UASALTT YYATHIUS



ansurny

151

160

175

189

199

212

ANAIANIILATNITTUTAININNITLTNTUBE LT LTNNTNITVUAIAUAINIIBINIA
M VINBINALIULAR

The Customer’s Expectation and Perception of Air Cargo’s Service Quality at Phuket
Airport

AFA WNGITIOL, GATYTYT ANNEAN UAL 1UNOIT BIUILITTE

fladguviaponndnialunisUfiinisiveesaanisiuunues
Key Success Factors for Flight Operations of Nok Airlines

LA198NHO] UANAITOS UASTAINT ANGY

mj‘ﬁm:mﬂfn34é@ﬁuﬁ(iwdwNgﬁﬂﬁ@ﬁﬂﬁuw@ﬁuqﬁ(mwmﬂﬂfammfm@mm%‘
NAINA

A Study on the Relationship between Human Factors and Air Traffic Control’s
Training Achievement

s a QO/ a
AUE WUGLTEANE uastang angy

mrtutleulpanefuuuafiGovianasluunsaidundassiuagind syt
FALAAILN EtneLszaunnIN AandnlsAauys

Contamination of Total Coliform Bacteria in Water Source for Water Supply and
Village Water Supply System Dongbang Sub District, Prachantakham District, Prachin
Buri Province

ar =

MU ATING, WENUT WINNTE UASTIZINNT ATING

Aaa a i

B JAduEa AN BNENAAaNAANS N9 F HUTIRIUNANEINILNE : FNEIAUNEILIA

UINITEUN ANT5T

Causal Factors Affecting to Learning Outcomes of Nursing Students: Boromarajonani
College of Nursing Chakriraj

5AAT LATTAY

Lﬂ?mlLﬁm_l@mmwmmmiﬁuﬁﬂmaﬂﬂiwmm@sluﬁ‘xuumiﬁ'uﬁﬂLLUU%L@WWW@Q
WeNLNaITI N Tsenenunalenauiilszaunisninisd friRaunansneiu
Comparison Quality of Focus Charting Format for Nursing Documentation between
Different Years’ Work Experience in Private Hospital

a L o o
gidan ilau uaznalimd nagy/



ansurny

224

235

250

262

269

286

288

ANENAUSsEnInegluLunazdihaewinunimedaluiunisdnnisaaiudau
Tulsanenunatanau

Relationship between Leadership Style of Head Nurse and Conflict Management in
Private hospital

o o o o Nao o
sNADINT BANYIug uazndiind niagy

fladaninasiaaNianalarasiihauansmunstdnisneing anntusalszmannds
Factors Affecting Out Patient Satisfaction on Nursing Service in Rajprachasamasai Institute

aae o Ao o
Arsan pleav uasnalsmd nagi/

N95UFNIEAININBIATINTBNNNTANIBTU ATELIATY uazAIANTELdNITRINNTANTEITY
Tudandninasys

Perception of Holistic Health Status among Teenage Mothers, Their Families, and
Social Circumstance in Phetchaburi Province, Thailand.

'3 e o a '3 o o A
3;//’7"2/57/7 ﬁ\/@\?ﬂr)l/, ATATAU WABUNT UASIUA :Z]"Ziu

ﬁﬂ‘]ﬂﬂ@ﬂﬁ%ﬁmmmﬂummﬁmwﬂﬁumﬂﬂzmﬁﬁﬂa (Brassica oleracea L.var.
capitata) VULIN BULNBUANLNT AINIALWTTLIOL

The Optimum Condition of Extract Pectin from Cabbage (Brassica oleracea L.var.
capitata) of Phu Tub Berk Amphoe Lom Kao Phetchabun Provice

FUNITIOY GUNHN UASTIYARS OYNATHU

fadafifiannasengAinssnsnEaandasuazaNAinAluAuA LA e dwInd ax
PBIAWABLIUBTLIFU 7

Factors Affecting Pro-Environmental Behavior and Green products Loyalty of
Generation Z People

NUNNT NUAT

LUSUINIIRD

B 5n15998N19a 81T UG

797 7998

=
H UNTUATY

WNADT ALY

IR



Industry 4.0 toward Sustainability'

Katiya Greigarn
The Federation of Thai Industries

Abstract

This paper presents the global trends that influence global industries including industries in Thailand. In
Europe, the concept of Factories of the Future has been adopted by European Commission to bring industries back
home since 2008. Many countries in several regions both in Europe and outside Europe are in the same influent
and develop their own similar initiative to modernize their industries to be more competitive. The most successful
industrial development is in Germany where they introduced the concept of Industry 4.0. They have started the
scheme of Industry 4.0 several years ago and have since become successful in increasing their competitiveness. They
have applied automation and robotics together with ICT, the so called Cyber-Physical systems; it changes their way
of manufacturing and doing businesses. However the context of Factories of the Future goes beyond modernizing
manufacturing infrastructures. It involves other areas such as human well-being, green production and new materials
development. This paper provides strong reasons why Thai Industries have to develop themselves to the new level
toward Industry 4.0 to be more competitive globally, and move Thailand as a whole up to become one of the higher-
income nation. The Federation of Thai Industries has put up several efforts to move Thai industries toward Industry

4.0 by creating several strategies. They will be elaborated here.

Keywords: industry 4.0, sustainability
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Introduction global economic crisis, etc. As for Thailand, we are also

. facing th Megatrends but on top th th
There have been many studies of global trends acing fhe Same Viegatrends Ut on fop there are olet

. . . domestic issues such as middle income trap, aging society,
from several public and private organizations; several

low population growth, very low unemployment, slow

GDP growth, etc. (Credit Suisse, 2015)

of these trends would affect all of us globally. The most

recognized so-called Megatrends are demographics,

globalization, climate changes, dynamic technology and Thailand had developed from agriculture based
innovation for example ICT, global knowledge society, nation to light industry and then heavy industry nation
mass customization, sharing global responsibility and several decades ago. But for the last decade Thai industries

'Keynote address on “International Conference, Green Asia and Inclusive Sustainable

Development” 17" June, 2016, Bangkok, Thailand.
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have not moved forward as much but only rely on old
existing technologies without new innovation. Especially
the global competitive index showed that Thailand’s
indexes are behind in applying science, technology and
innovation to the country development. According to
Global Innovation Index by INSEAD Business School,
Cornell University and World Intellectual Property
Organization, Thailand’s innovation index ranking
was at the world’s 57" in 2012 and the world’s 55" in
2015, while Vietnam’s innovation index ranking was at
the world’s 76" in 2012 and the world’s 52" in 2015.
Vietnam is also one of the world’s leader in innovation
efficiency with Innovation Efficiency Ratio ranking at
the world’s 9" in 2015 while Thailand’s innovation
efficiency ratio ranking was at the world’s 43" in 2015.

(Cornell University, INSEAD & WIPO, 2015)

Now under the existing Government of General
Prayut Chan-o-cha, there have been several new public
policies introduced such as Digital Economy, Science-
Technology-Innovation Driven Economy and Thailand
4.0 policies, etc. Under the scheme of Public and Private
Partnership these policies are intended to move Thailand
out off middle-income trap toward high value based
economy, higher income nation and to increasing Thailand
global competitiveness and sustainable. The context of

Industry 4.0 is very much in line with these new policies.

The Industry 4.0

In 2008, the Public-Private Partnership (PPP)
initiative for Factories of the Future (FoF) was launched
under the European Economic Recovery Plan or Digitizing
Industry under European Commission. The FoF is the
multi-annual roadmap for the years 2014-2020 had set
a vision and outlines routes towards high added value
manufacturing technologies for the factories of the future,
which will be clean, efficient, environmental friendly

and socially sustainable.

The Industry 4.0 is the 4" industrial revolution as
the name was given to honor and recognized the changes of
how German industries revolutionize manufacturing since
the last industry revolution happened several decades ago.
Many published papers stated how German had succeeded
in developing Industry 4.0. On the last or the 3" industrial
revolution was the one that electronics and integrated
circuits were introduced into industries and changed the
mechanical programming/sequencing of manufacturing
processes to be more precise by using electronic control
in the form of Programmable Logic Control (PLC), etc.
The objective of the Industry 4.0 initiative is to help EU
manufacturers across all sectors, in particular SMEs,
to adapt to global competitive pressures by increasing
the technological base through the development and
integration of several enabling technologies. Industry
4.0 is a collective term for technologies and concepts
of value chain organization that brings together the
technological concepts of cyber-physical systems, the

Internet of Things and the Internet of Services.

Not only countries in European Union are
applying the Industry 4.0 initiative, several countries
around the world have also realized that it is logical to
move to this direction as well. China has announced
“China Manufacturing 2025” initiative to strengthen
their manufacturing prowess. Japan began the “Industry
Revitalization Plan” in 2013 to revamp manufacturing
industry with equipment and R&D investments. South
Korea devised “Manufacturing Innovation 3.0 strategy
to help SMEs establish smart and optimized production
processes. Taiwan has also announced “Productivity
4.0 (Pro 4.0)” initiative, they plan to spend NT$45
billion over the next 9 years (2 phases) to help and
improve hidden champions in 7 key industry sectors.
As for USA, they planned to invest US$2.2 billion for
“Advanced Manufacturing Partnership” program starting
2013 to encourage the return of domestic manufacturing
from oversea and regain their leading position in the

manufacturing industry.
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Several global consultant firms have devoted
their resources to study, analyze, and make use of this
revolution to advise companies on how to do the transition
to Industry 4.0. This transition requires comprehensive
digitization of the horizontal and the vertical value chain,

as shown in Figure 1. The horizontal integration, shown

Horizontal value chain

Company

Supplier

Network of
suppliers

Logistics

Manu-
facturing

Figure 1: Industry 4.0 requires comprehensive digitization of the horizontal and vertical value chains

Toward Sustainability

There are four essential components in the case
of sustainability of Industry 4.0. First is the usage of ICT
in manufacturing such as Digital Engineering, Digital
Workflow, Logistics and Supply Chain management
(using MRP or ERP, RFID, MES, big data and data
analytics, ToT, etc.). It can be described by using three
terms. The term Smart Factories is the first term, being
use to represent the factories that tightly integrates ICT
in automation for better control and optimization of
manufacturing processes (PLC and SCADA including
big data and data analytics). The outcome is less waste,
less energy usage, on-time delivery or faster shipment
to market and better quality. The second term is Virtual

Factories is to use ICT tools such as MRP, ERP and MES,
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Customer

Network of
customers E

on the left of Figure 1, is an integration through value
chain networks (suppliers to factory to customers). The
vertical integration, shown on the right of Figure 1, is an
end-to-end digital integration of engineering, planning

and production across the entire chain.

Vertical value chain
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Planning
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Service

IT, shared services

Finance, tax and legal

etc. to manage value chains, logistic and supply chains,
in order to manage assets and on-time delivery, or faster
time to market, or to response to mass customization.
The third is Digital Factories, which is to use ICT and
software tools (CAD, CAE and CAM) to design, test and
see the products before they are produced (the so-called

simulation processes).

The second component is High Performance
manufacturing. It can enhance manufacturing processes
through the use of automated modular and robotics
production lines with higher degree of integration. Robots
of the future will not rely on computer programming but
will be able to learn from human supervisor how to operate
certain tasks. Artificial intelligence software/system and

better man-machine interface are required. 3D printing




(additive manufacturing) will be widely used not only
to make prototypes but it will be able to produce small
batches of highly innovative products. More sensors,
along with Big Data and Data Analytics, will be used to
monitor the performances of manufacturing processes
in real time. Any deviation can be corrected to achieve
near zero defect manufacturing reducing waste. And all
information and adjustment can be sent to responsible

persons via [oT for additional instructions.

Of course with new manufacturing processes, the
third component is to find new materials or raw materials
that enable such improvements. On top of that, recycle or
renewable materials such as bio-plasticrecycle materials
and also special materials like Graphene, etc. are a must

to help environment due to limited resources.

The fourth priority is the Sustainable
Manufacturing or Green Production, in which energy,
the environmental and people well-being, are the main
boundary conditions. Sustainability can only be achieved

if these boundary conditions are met.

In order to be able to achieve Industry 4.0, there
are several enabling technologies that should be mentioned
here are ICT and Digital Engineering technology,
Advanced manufacturing technology (automations),
Precision engineering technology, Nanotechnology,
Biotechnology, Microelectronics, Advanced materials
technology, Laser technology, 3D Printing, Robotics,
Sustainable environmental and energy technology, Sensor
technologies, etc. These technologies will be used to
create new materials, measuring systems, new production
processes, new products and on top is to be able to manage

logistics cost, and lean management system.

At WEF 2015 summit in Davos (Brodtmann,
2015), the forum on “The New Global Context”, was meant
to raise awareness of the opportunities of Industry 4.0 for
everyone, not only in Europe but worldwide. Digitization

of manufacturing processes will fundamentally change

the existing business models. Instead of mass produced
goods for the common, the products can be uniquely
customized, locally manufactured, and delivered to
each individual customer with unprecedented efficiency.
Industry 4.0 offers more than economic opportunities. It
also presents opportunities for sustainable society. It is
important the people are not afraid of new technologies but
see the possibilities to think of how to make use of them.
If we do the Industry 4.0 right, not only the industries

will benefit but society as a whole will also benefit.

Vision and Mission of The Federation of Thai

Industries

Thailand Industries 2025

High Performance “aIMPEsN ;
Np e nd Sustainab

Figure 2: Vision of The federation of Thai Industries

Industry 4.0 Stakeholders
Public-Private Partnership (PPP)

Govemment
Agencies ..

Pu bllc

Private

@ - e

Figure 3: Industry 4.0 stakeholders

The Federation of Thai Industries (FTI) who
represents the whole industries in Thailand has also

realized the important of this revolution. Our Vision is
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“Thai Industries 2025”, shown in Figure 2. The ecosystem
or the stakeholders of Industries 4.0 are shown in Figure
3. The ultimate goal is to help SMEs and Thai industries
to revolutionize the existing manufacturing operations
by applying Industry 4.0 concept towards sustainability
by year 2025. FTI has come up with three new strategies
to lead the industries and to collaborate and participate
with government agencies in the development of
Thai industries. They consist of three parts. First, the
Proliferation of Innovation to expand the coverage of
innovation from products innovation to processes and
business model innovations since most of Industry
4.0 revolutions are either processes or business model
innovations. Second is to improve the way FTI works
with government agencies, it is called Innovative Public
and Private Partnership. The innovative way is the
smart ways of introducing problems and requesting
assistance from policy-making and funding agencies to
help private sectors especially to SMEs. Third strategy
is to be able to directly help SMEs by transforming FTI
into an Innovative Market Place to intelligently match
the need of SMEs to Innovation Service Providers and

government funding agencies.

<4

Conclusions

There is no real industrial development in
Thailand for a period of time. This had led us to be in
the bottom of Value-added Smile Curve, which means
doing more or less assembly work with small value
added or without creating innovation of our own. The
Industrial 4.0 is the new role model for Thai industries
to follow and catch up. There is no doubt about it. The
only problem is how to jump-start the development fast
enough and large enough to catch up with the global
changes in order to have a meaningful impact and be
more competitive, since many key manufacturing players
in many countries have already started doing so for a
period of time. The most important factors are how Thai
industries and government agencies could work together
as Public and Private Partnership to move forward this
agenda. So that all parties could achieve their goals of
higher income nation and be competitive and sustainable

in global market place together.

The industry 4.0 is not only the industry

revolution. Itself is the New Economic Revolution.

&
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Abstract

Industrial workers in Thailand are occupationally exposed to carcinogens; that causes the morbidity rate
increase from cancer in the country every year. Carcinogens are classified in five categories by IARC and Group 1
is the most dangerous category with an evidence of carcinogenicity in humans. Thailand, in fact, imported several
agents in Group 1 such as asbestos, ethylene oxide, and vinyl chloride. Thai industrial workers are primarily
exposed to carcinogens by eating, inhaling, and skin contaminating. As a result of long-term exposure, substances
are distributed to organs and accumulated in target organs such as lungs, pleurae, and white blood cell. The agents
can also be transformed to metabolites which are capable of damaging DNA bonding and causing cancer. It was
found that most industrial workers in Thailand died of being exposed to lung cancer-causing carcinogens. To prevent

industrial workers from cancer, industries should avoid using carcinogenic agents and apply occupational health
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practices to control workplace hazards. In addition, there should be explicit regulations on occupational exposure

limit, comparable with international standards so that industrial workers can work safely from carcinogens.

Keywords: carcinogens, industry, occupational carcinogens
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New biomolecular methods for authentication of herbal raw materials
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Abstract

Current situation, the world’s population increasingly turned their attention to the use of natural materials.
As a result, demand of natural products has increased with the use, especially, the product on the prevention and
treatment of disease. But the quality and standards relating to raw materials or products from medicinal herbs have
been ignored. Since the authentication of herbal medicine with traditional methods still weaknesses. Currently, new
molecular identification has developed, such as a DNA barcode, single-nucleotide polymorphism identification (SNP),
microarray-in-a-tube, gold nanoparticles technology (GNP), nucleic acid amplification test strip method (NAT), to

verify the correctness of the herbal raw material used in pharmaceutical factory.

Keywords: new biomolecular method, authentication, DNA barcode, herbal raw materials
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Abstract

In present time, the sludge waste agro-industrial,s management need to be improved in Thailand. The study
method is managing and recycling of agro- industrial waste by vermitechnology. This method in agro-industrial waste
management is more economically suitable by using vermitechnology managed waste for a healthy quality and less
impact of environment for dececreasing global warming and increasing organic matter content and availability of
plant nutrient and microorganism in soil. Vermitechnology, a technique of converting decomposable organic sludge
waste into is process (1) Vermicomposting, by through earthworm activity is faster and better process when compare
with the conventional methods of composting. Within a very short period, a good quality compost rich to available

to plant. (2) Vermistabilization, a heavy metal stabilized in earthworm tissue and stabilization of organic matter.
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The compost product by earthworm is stabilized its important to release nutrient to plant and (3) Ver-bioindicator ,

earthworm is bioindicator in soil conterminant pollution and risk assessment for environmental impact.

Keywords: vermitechnology, vermicomposting, vermistabilization, ver-bioindicator, agro-industrial wast
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Conceptual Framework for Sludge Risk Assessment
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/' & children's health
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Treatment* pH C. (mgkg™) N (mg kg™
compost vermi compost vermi compost vermi
T1 7.6+0.03 6.7+0.30 266.4+2.8 249.74+4.8 6.39+0.09 13.5+0.30
T2 7.4+0.03 7.5+0.43 274.744.5 225.442.6 7.14+0.10 17.6+0.47
T3 7.3+£0.07 7.3+0.12 264.1+£3.8 206.0+3.1 8.47+0.23 20.3+0.35
T4 7.2+0.05 7.8+0.38 274.7+£3.7 247.1£1.6 9.99+0.30 20.5+0.95
Treatment N (mgkg™) P (mgkg™) K (mg kg™
compost vermi compost vermi compost vermi
Tl 41.7+0.86 19.5+0.38 14.0+0.05 29.6+0.52 8.63+0.18 20.4+1.5
T2 38.54+0.48 14.9+0.66 21.0+0.25 37.8+0.66 8.68+0.14 24.1£1.3
T3 31.2+1.3 10.1£0.31 26.3+0.30 43.6+1.5 8.82+0.54 20.9+0.67
T4 27.5+1.1 12.1+0.46 26.5+0.31 31.2+1.5 8.89+0.05 17.1+0.68
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Treatment Ca . (mgkg") Mg mg kg
compost vermi compost vermi
T1 33.8+0.20 68.8+1.4 28.3+0.16 39.0+0.81
T2 38.5+0.67 82.8+1.2 30.7+0.19 46.0+£0.97
T3 41.70+0.48 66.0+0.71 39.5+0.36 55.2+0.90
T4 45.824+0.21 66.4+1.0 40.7+£0.19 45.6+1.48

* T1 = DS (Distillery sludge) (20%) + CD (Cow dung) (80%), T2 = DS (Distillery sludge) (40%) + CD (Cow dung) (60%),

T3 = DS (Distillery sludge) (60%) + CD (Cow dung) (40%), T4 = DS (Distillery sludge) (20%) + CD (Cow dung) (20%)

N1, 90 Feasibility of vermicomposting in biostabilization of sludge from a distillery industry T Suthar, S. &
Singh, S., 2008, Science of the Total Environment, 39(4), 237-243.

Vermistabilization
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9
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Thompson, 2001) TusgrINNMIsesdaIsdUNIToTng
a { o % a a a 4
luauniimsiilondn ldideuauaziusindunss
Y Y A ] = A
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(Maboeta & Van Rensburg, 2003) fJofinanoonu1ain
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s Tox1ineNes (Ndegwa & Thompson, 2001)
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11.9710 Stabilization of primary sewage sludge during vermicomposting g Gupta, R., & Garg, V. K., 2008,

Journal of Hazardous Materials, 153(1), 1023-1030.
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No. 1: 1000 g CD+ earthworms, No. 2: 900 g CD+ 100 g PSS
+ earthworms, No. 3: 800 g CD+ 200 g PSS + earthworms,
No. 4: 700 g CD+ 300 g PSS + earthworms, No. 5: 600 g
CD+400 g PSS + earthworms, No.6: 500 g CD+ 500 g PSS
+ earthworms (ANOVA; Tukey’s t-test, P<0.05)

YSusihimsanemasnnldldifounda 21

111, 910 Stabilization of primary sewage sludge during
vermicomposting T Gupta, R. & Garg, V. K., 2008,
Journal of Hazardous Materials, 153(1), 1023-1030.
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1319 3

ﬁmiam (Hartensein & Hartenstein, 1981; Gupta, et
al., 2005; Suthar, et al., 2008)

waavlTurasiglane luszozisudunag szozgaiievednis Vermicomposting Iud15Un15naaeviiuans 9oy

Treatment* Zn-total Fe-total Mn-total Cu-total
Initial Final Initial Final Initial Final Initial Final
T1 228.1+6.2 174.1£2.0 332.5+4.1 233.543.9 235.8+4.5 160.3+2.8 35.1+2.8 212405
T2 3357453 241.1+53 405.4+4.6 291.1+23 262.543.1 166.7+4.0 384+1.8 28.8£1.2
T3 368.2+7.2 249.246.3 458.0+5.8 373.246.2 295.8+5.3 2387+3.6  41.182.8 29.8+0.9
T 430.0+6.2 365.3+2.9 512.2+47.7 485.843.6 4319439 420.5+2.8 440827  40240.6

IS

(ANOVA; Tukey’s t-test, P<0.05) ity mg kg

A, 90 Feasibility of vermicomposting in biostabilization of sludge from a distillery industry T Suthar, S. &
Singh, S., 2008, Science of the Total Environment, 39(4), 237-243.

M1319 4

a d’ zﬂy z!; Y A a o o d’ U 1% 4’ Qy
!lﬁ'ﬂdlfﬁ”fllﬁ?ﬁ)?ﬁﬂa‘f Wﬁ'ﬁﬁﬂ?ﬂ!ﬂ@!ﬁ@"l/?)xﬂmﬁaU@l!?ﬂﬁ?illﬂ?i?’lﬂﬁ@ﬁ’llmﬂﬁNﬂiJ!if@ﬁiJ&’j@ﬂ?ﬁ’l@ﬁ@\?

Treatment* Zn-total Fe-total Mn-total Cu-total
T1 107.0+17.2a 83.7+4.7a 49.7£3.9a 16.3+1.5a
T2 128.3+13.6a 113.346.1a 66.0+3.1ab 18.0+1.5a
T3 122.3+1.8a 150.3+11.4b 68.0+6.0ab 16.7+1.5a
T4 97.0+6.7a 111.746.7a 80.3+2.4b 20.3£1.8a

(ANOVA; Tukey’s t-test, P<0.05) nieilu mg kg’

* T1 = DS (Distillery sludge) (20%) + CD (Cow dung) (80%), T2 = DS (Distillery sludge) (40%) + CD (Cow dung) (60%),

T3 = DS (Distillery sludge) (60%) + CD (Cow dung) (40%), T4 = DS (Distillery sludge) (20%) + CD (Cow dung) (20%)

A, 90 Feasibility of vermicomposting in biostabilization of sludge from a distillery industry Ty Suthar, S. &
Singh, S., 2008, Science of the Total Environment, 39%(4), 237-243.
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Industry 4.0: Part I - Environmental Conscious
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Abstract

This paper presents 5 tools for environmental management under the concept of “Green Industry 4.0”.
The 5 tools consist of (1) Green Industry (2) Green Product (3) Green Marketing (4) Green Productivity and (5) Life
Cycle Assessment--LCA. These tools can be applied to any type of industry, which lead to environmental balancing

for sustainable of community and the society.

Keywords: Industry 4.0, green product, green marketing, Life Cycle Assessment--LCA
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CNC, CAD, CAE, CAM, MRP, ERP, Sensors, Simulation,
3D Printing, Additive Manufacturing, System Integration,

Collaborative Robotics, Artificial

| Environment
Green Industry, Green Product, Green Marketing, Green Productivity,
Life Cycle Assessment, Water Footprint, Carbon Footprint, Clean
Technology, Green Supply Chain (Supply, Manufacturing, Logistics,

Consumption, Recycling, and Design), Green IT, and etc.

Automation System,

Advanced Materials,

Smart Production System,

| Smart Workers \

- Internet of Things,

Smart Machines,

Information

Communication

Technology,

Sustainable Energy and

Environmental
Development,

Happy Workers, and etc.

J a
MU 1 ﬂﬂﬂﬂi$ﬂﬂﬂ%ﬂﬂﬂi$ﬂ3uﬂ1§Waﬁiu@ﬂq@]ﬁTﬁﬂiiﬂJ 4.0

@ a o o o J
(WAUIDIN AR HUBLU LAZTUUA NNNTNEY, 2559)

1IN0 1 Fuadeudmsugaangsu 4.0
Tueuaa UszneudlenTesiionsianmsaunadon
Aq Y ' A A Ao s
#lFedraunsvaronaziwniosiofiisz Towi

b4
numngaa1nnisy lagluunanuilvzvelindus
A A ' ° A A 9
IATOANBVNAIU 14U 517091 UsznuAIY

1) Green Industry

2) Green Product

3) Green Marketing
4) Green Productivity

5) Life Cycle Assessment--LCA

Green Industry

@

“Green Lifestyle” 484813 Inaluilagiiy
WumdsdunaeuligamvnssudestlSunlasuia
a A Y Y k2 v amaa A Aa %
nmskandumliaeandesfnuinsianiuiasiy
2 v Y A Y a Y
AUNARONUBIGNAMTOZUT INA LAZMINGOWEI
FLUVAVYI “Eco System” N szdninaiioanilyn

dunadoulanlaussiunaouvesfuilnadiden

17 10 AN 2 dszannau NoENAN-GIAN 2559

3 o o a o {
uiluusawdnauligaamnssunuuandesdiunlaou
| a A
WugaanIsuTUY)

“Uszindlnoyagmanamuingaduainnld
o o @ a [ ad
daentiuiusestguyarledumaiiisn (Johannesburg
Declaration on Sustainable Development) Lﬁ?ﬁj N.f.
2545 nazlfyningia1nidlegaa1nisnaien
(Manila Declaration on Green Industry in Asia) 1101

9 o TR A ]
W./.25527 91npANAINa1d dudlunnlingzning
9ATHNTINGVIATINIQAANNTIUTIVEY TAnIs
dudswazaivayuldningaaivnssuniu
nszrumsnaaiiuiasdudanadon iNondn
duaniiguanuazlasanseengdiny F392590
Y o A 1 A A 1
ATNMNANBANG AU UFRDOADYAAINNTTY
9 a o J o 0 1 9

vazanulinddelundaduat susziirllgmsasa

a a A ~ o Yy Aa [ 14 a A
wsgnamvg Nz v nanduviuIas WAV

4

Y031521n#l (Green GDP) TifglU Az a5 NmU
magad1vnssuliinanuddunazdswauga
TRRuNSweInINesssumALazdauInden (NTeN3
QAAIMNT TN, 2554) UBNIINAIIgAT NI TUEITEA7

v Ao A :ﬁ d‘d 1 Y = [ tﬁ A k2 d’d
GAUAUTYNDUNNIAYUUUAYINUINDTILLIAADNUNA

NIENTITININNAINENA B Aa RS WeTY
atfuAnenmansuazinalulag



o 1 a

1 Vv

19 8171 9ATHNTTUTIUIIA (eco industry) FINIHDIA
adugammnssuidluiasfudunadey fany
aoasdouaze1Frouena InnusuRarododIAl
Vo ' s o 1 )
yagdeauaeenisveudt SauRaEsUsoUdI

Y aa dad o o v o a
TN IMIIANAVY TINHAU AL AT NN NUF
wspgnatazdunadon Mligaamnssuegs iy

Y o A o A Y
guruldodruduguuaziadu (@onfudwnadon
QATINNITU dngaa NI sunralszmeling, 2555)
TagnszningaaImnssn (2554) IHAumueves
a A ! = A= o
9ATINNITNAVEII MWD gadIMNITUNIALY
a {g a A 1 o

Tumssznevfamsniiluiinsaedaunadenediedadu
Tagyjaiumsiinnuiuiaveudediny duiadou
& 1% o ' ' 4
nanelutazneuenoInnsaz NALI0E19A 01104

aapAn9lEglnIN

gaaassudiiion uiveendlu 5 sy

£

Fuiula daan 2

U
U

o A v a A [
IzauUNn 1 ANTNIYINUTYYI IVUAITUYINY

d' 1 Q‘ Y =\ d‘
MzaanansgnuaeduaaeuLazimsdod1snieluy

e

4 9 o o & v A o I ~
p9Ans WM Iaennu Feszauiiimldienga Taems

o Y a v A A 9 o
ﬂ']ﬁuﬂuiﬂll’]ﬂﬂ']u’(,’NLL’Jﬂaf]ll‘Vll;ﬂEJ'J‘UfNﬂ‘UﬂWiﬁﬂ

A

HANTENUY3oMItosnuNaiy w30mslanineIns
peH98U nToMIaaransznUAeMIasulasanm
2
oA visemsinilesuaziluysssuand Tssau
b4
daulnjrzrmumssuivanluseduiind mu manan
a Y Ao 17 = a a va 9
dumnitinniags lwaa msUfiaawuleisdiu

MAsgIudunadon

% d' a va a A o a
ITAUN 2 ‘IJ{]‘Uﬂﬂ"Iiﬁ!“Uﬂ'J Lﬂumimmu
NN TUNDAANANTENUAD TUIATOUA ALY

d'g Y o A % o o
‘wm"h“luszﬂ‘uw 1Tagn153aMILAHUIN A1YUA

awva Yo A

k4
@ 4 @
'Jﬁi)‘ﬂi‘éiﬁﬂﬂ L“ﬂﬁ/iiﬂﬂ mumumiﬂgm NIUNATDU

Hussisy

]
a J

Ao Y A A ¢ ad A
NYALRULBU ANAANTUIAD IO YNNODNIATOINITULADT

=1

d' Y a a A §
Llagﬂiﬂﬂigﬂ$l3ﬂ1LWE)GlWLﬂﬂﬂ151J§‘]°U@]‘m

Mdmiinfindsnaunadon vsodnaaldn sondus
Usgndandaa egreannisdesiivaisuen
Tseamlungu scG duiiunmsaaldwasauniely
Tseam Tssamdguiiumsawiasansdaasumsi
dausamvesdszansulumsmiulssauluiay
PATINNITN (59U19A121U87) tazauiulasanis

Y
malulagoreaumatiniatiude

w d' S A a [

sEAUN 3 szuude [unsusmsiams
Funadevedruuszun ¥iomMITuTeNNATTIY

Yy A Y = ) o Y A Y
fMudunadey 51089MI 185U Tad uawIAdo
d’ﬂ & o o d"ﬂ o A 2 a o
MiluNeousy sTaVTluTEAUNNTUNIDNTLAY

1 Y

NN IZAaMIa L Iiasududaas vy

Y a Y] A °
wlgvred1udaIndon 115 ULarn151i1ll
Ufiaielnmsdiulgelsenuediansade imsaan
UsUMa HaZNUMIUINBNITHAUIDE190 DI
froe1915anuNautunInssuluszavN 3 195U 159910
A~ o v R o ' s A
AUMIAIHIMLAzTUNNANaYMsUaseas UaUN

a o Yy A o o

anaannay Tagaziliguslaadulaludqlsenu
Aa [ 4 [ 1 1 1 o
uaznanfuaivedlssauaanainlainfinuayelu

] Y a dycv = d' 9 ]
819N 959 woNINHIITINDITTINIUNY1T Y
Tasamsmdeans aen TnsamsianszuumMsIams

' Y ' E4
dunadondmsulssnugadmnssuluiuniguiiman

Qe

Tuh 2 Tﬂi\ifﬂiﬂﬂﬂllﬁNLL@%%@]ﬁWﬁ%UUﬂ1§%@ﬂ1§

'
a Y

aaIRaeN ISO 14001

o A v a4 a A it

52AUN 4 IMUSIINAVYI Ao N1INNNAY

4 3 ] =KX 9 a Y ] =
TueaansnanilnauaudIduinislianus e
Falduiunuediuiuiasfudanadeunndiu

IS @ 4 o
wnaeiluiausisuesans uazfmuaiiuuleue
v
o J ] o 1 [
WanUeIeIRns 15U Mslnitedielszuda nstlall
F29AI1WN MINBONTITUUD 2 i1 5001599
Mthsmlnsamsaniumsuanuiuiasouaodn
Qg/' dyal =\ T a Y a a ova
(ISO 26000) MatAeIMsduasuliinanislfia
9819110305 5UAUAWNIARDNDE1903 999 ApaTin W
Tlsddalumsaadulatazmasduiumsninansznuy
apdunadovsdruilame Faau gndeuazasudiu
a 1 o

ApaA1sn W1sa uazaouauedaonalszlomives

1 1 3 A U
dudauldddodulsziaudunadon n1snao
msUfiaamuuuIniedina ngruionazdeiivua
NAIUTIWIAd oY uarhd 1y Ao AoUAITNAD

A a Yy A Y Aa ) o
ansuywerulududunadonnanazlinisseusy
fennudduazanuiuainaves@niuyuory

lududauadow

) A 1 o Aaa o A
I¥eU 5 InJ VYAV Lﬂuizﬂquﬂm

=2 A ] J 1 a A
LLﬁﬂ\?i‘l\?ﬂWi"]JfJ'lmei@"ll'IEJ@]Z’IE]?IW'NI‘HQTJ‘VHH?{LEUEJ'J

EAU HERITAGE JOURNAL

Science and Technology Vol. 10 No. 2 May-August 2016




] a o o Ia
Taamsda sy ’d%ﬁ\i lla%ﬁWHﬁNWUﬁﬂ%ﬂiiNﬁHu
A 9 v YA Y A A :: 1 ]
Z’Nu’Jﬂﬂ@iJﬂllEjilﬁ"J‘unlﬂﬁﬁulﬁﬂﬂﬂiﬁ)ﬂﬂquﬂﬂﬂﬁii%
9 A Y Aa o 2 A o
gUmu guyu nazuIlnalinannudisagalszing

A o 4 9 9
ADIUBDIUASYIYU "]5\11‘5\1\‘111!@(51’(3{1Wﬂ5511‘l/]ﬂ'I'JI,GUKI
@ @ Y A Y Y

ITAU S ganudesuniiesnnaedldsceznarlums

[ 1 1 d' d' Y A cid Y 1@

W?M‘Lﬂ@EJN@]E]LNENLWE]’ﬁiNﬂﬂ!ﬂ1W°]f'Jﬁvlﬂslﬂuﬂﬁﬂﬂ3J
Y a Y v J Y I 4

LLﬂ${5]’éNlIfﬂi’diN'Jﬁllu‘ﬁiillﬂﬂﬂﬂislﬁlﬂullﬂ@l'mlﬂmcﬂ

v
=t

v
FTAUN 4 NNUD

Y d‘ % A A
nefgavoInsnauIgaa1MnIsudiien
v ¥

guyuLazdInNITIuNIdunaaonazlasunisqua
wazgaszminldlinuamuazegsunuldodeduaa
a o a 1% § 1 4 I a
NanAuAALazMIsaNTUNAdogAA AT TN UTAS
o A ] v o P ]
Audaiaden a3 manyainavazanuliins
TunT59911 AAMIas 191 AT Haziianu
reanuilaeafonazinNugUNNAIENHINAADY

. D¢

=y

8 aamslemsnens Usendandsanu vazilsenia
1 a Eal o

aunu agllagswnensliinalsz Teniswiuaaea

WalggUmuedauiage (nTenINgAaIMNTIN, 2554

Lzazf’ruéﬁﬁ'aya SMEs Knowledge Center, 2556)

2y A Y
uoN9IN J1l52noUNIgAa NI TUNUITIY
Ja a 0’0’//
TA59M15 Green Industry 92 laan5 15 To1inIn1anse
] a A ] [ o
uaznedouraelsms wu dnslumslnsidadnyal
QAAINNTINAIVY (green industry mark) ANTN13V0

P4
=

o A Y A~ a A A o
‘Uuﬂﬂ]uslﬂﬂu@ﬂigﬂaﬂﬂ']iﬂuﬂ']ip‘lﬁﬂwlﬁunﬁiﬂu

Q‘ a a [ o
A8 0U (green process) AIWITANAATUAISTNY

a P4

9

dunadeu (green product) 185 uMsaiuayumsiade

v Y A YN A
LUAZINVNALVY (green procurement) HAZDIIVDNININY

dy o oA 4
aantdoalumsautiumsla (green loan) (Hnuissa

a < o Ia v 4

Aalaziasy, 2555 waziigysa IUNINIA, 2556) 1Ay
= O ' a A Y a A
DWNNNGUYAAINNTTUTVBIVLVAUN UM ITHAAN

J Ao 1 v A
gangaamnssulnanall uadudrinidunadon
A a 1o A Y1 A Y U 3 a 9
Indnoongdinue laniinnuduanegunnau
AUNINTIA uazaAmMNAwIAdon neliinanau

a9

aadoiosndn Nanadluszezeaedollnausiing

LU0 E]

4
] 1 v

Aa c!‘ld
U ATNEINEIUIA LAasAUNTNTINNAYU

' I~} ]
'E‘JEJNU],iﬂGH?J ﬂ?il"{hi'JiJTﬂiQﬂWiQﬁﬁ'lﬂﬂiﬁJ
a A U Y a S v 1 ug/’ dy
Fvernelinanaanulsaau uanail Qﬂﬁiiﬂﬂl@\i
i fudsduiuininsznirgaavnssy

NTANTITIMINMINANENE BB AR WeT e
atfuAnenmansuazinalulag

17 10 AN 2 dszannau NoENAN-GIAN 2559

AF1TINTAT TAgINMTANEINUITOVD YBNT
o A= o Aa ' v A Y 1
Mlay (2557) nanwiladeninademsaadulansi
Tnsansgaavnssuddervesaniulsznouns
dy Ao 2 = =
Tuwaiundwiaguasysi soudsglassalums
WhswTasems Taeldanmisznoumslssnudmon
~ <3| 1w [ = o =& av
13 ungudiodnalumsAnyIs UL 25 518 FIHATIY
{ = o A a '
ndazRoulfimuaiiledendwaliinanisiisu
o 1 a @ J
Tuszauun fe Anudesmsdudiunmdnyaives
2

4 J [ [}
99ANT ANWIBIAZAzAINYBITUABUTUNTIYIT N
Tnsams wagauyadulunisaanansznuae
A J o w ! <3
AuadonvoI0IAns ANy daullsziaudiu

Y 1 [l @
giassalumsisanlasinisedluszauiunais
An MIauayuIINKUIINIAsTY lfisane Yaains
1anw3uazlsyauniselineanunisvesuseq
Vv

WAIFIUYAANNTINAVEY TUaoUIUNITVOTUTBY
HAugeeIn Viadeyav1naITHazNISINInNa
Y = ] o w Ay A yd"
FoyalnugawIn Aud1ay #aInn1sIven 1At
<3| J a o
Wulsgleridenmaniuuinalumsusmsuazinms
& 4a &2 A
moanglassaNnauy Fa9zaemudIuIulsany
gadmnssuliidsmlasimsgaanssuailien

A 2
ISTBARTAT!

Green Product

s A o a 7 VY
QATMNISNTVBIRUHUMS Inamsszanald
(% Y ' = Y g’
Wanms 4R laun myaavoude (reduce) N3 1HHN
(reuse) M3tINaULN1H 1l (recycle) tazn5113 95 AL
. a @ SN YR A @ va
(repair) HaadwuaNNIANlgudnyuzazAUdNila
J v a o A Aa Jou A @ a
wunINansuaunulanFuaeInulugveans
3 4
pusnAUNAdoN fatl
b4 Y 1 Y ~ ]
1 IIUANUANAIGIEA aAN I I FN UL HUYE
aaanuiuieslumsoonuuunaeanioiureussy
Haasual
Y a Y S o Y
2. 1 un1IHan T WeANUAIINABIN1T VD

9

Jusina iledszndansnensuazndsnnildlums
nag waymslFiinadsy Tomipenedual adremsnan
filihanedunaden aunsorhndummyuiden]
1a8nTago1vazinniaqannionunisuisnis

gosaarsudaaananinduun sl




a Y] s A A Yy [ 1
3. wandas aedInlauaulaoaiene
a o " o a [ J
Agllnauilan Usznoudumslysiaretiadad
1 o [ 14 4 Aa v ) a
TuihdatuldlumsnaasuieIdenseriiuinan
a g 9 a a a o I A
Wududr drenszuatioumsusinanaaduyidide)
o Yy a J v W o a
Mmlidnanadiudazdsvdianszuiumsnan
maluladuaziagaunly elilddudinlaanin
° VoA ' 3
HAYAINIDINANTZNUA DTG DN DE1IITAAIN
A ] A Aa A O A R o oA
ol nszuaiondideniianudadudasuiued19da
NIZADINITUUINATITLUVIA TANIINT D4
v A [ <
ANUSURAFBUADTIAN Az, Ias19a N UsITY
Y ryaa = Y ] Qsll 1" 9 Aa Yo [l
TungndanuneIveannihe daua gran A31vue
a [ J
uazduslna (dunun ousle, 2552; guddoya SMEs
Knowledge Center, 2556; Sergio Silva Braga Junior, et
[ a [ 4 a [ 4
al., 2015) Tngyadunavosnand uadilie) Ao Kaa ma
cia = ] = ==
NAARNAINVYI U RANVEIVOUDFLD (SCG, 2559)
A4NIN 3
a @ J A A a Y o 9 1
naanmal divednmanla vz gniind1g
nszuaunInmsaatanluilegiuiowsondi

“M3AAATIVEI (green marketing) INDDBNINT 1MUY

aoll

Green Marketing

a A 2 a v
NITAANATLVYTY NIALTUAUNIIINNITAAN

S A v a A A Y =
FUHINWAIUMINBATOUNTINaamM 15 a51Al
A 9 a A Y = @
eldmandanlaannismizilgniinnulasady
asduilnanazluiaeanimuiadounasssumna
wldsumsneuiued 19 tazveeHanToUARUNIT
nauduA1INNIAgAa1nIsy laglduanaainan
a a Y A o Y = o A Y
magsnalninlumsihanunlunenudanaaeu
k4
nanungvune madiesmalulad denu uag Imusssy
c;’: FI- A Y = A a A F) A
sawnedialdanuds ilondadumniiguninuas
~ o A Y] Ao A P A o
UIZVUMITANIAWIAABUNA 1B AT 19ANNADIY
Tumsaana Tasdsdniiunumdvgmionieanudiu
dunadey hunaeiau e s Ul iU Iaum
Y
o A v o J o [}
AuiuM Iz MaURUT HazNIzUIUMINIMNADEN
U A o Y a [ I A A a ya
aottioq s linaadami@derinaalatseania

% o 1 1 ] Y Y =}
NITIAIINUY LLE‘W@1\1’§T\3Na11’i@ﬂi$ﬂﬂﬂﬂ1iuﬂ1i

Ysuduazmumsuisiulumssaadumlildnanim
£ = a Y Aa [l v 9 A 1
Fawaannduinlguaimezdinsdaduilan Tage
a s A A ' v a < {
wenewAnas wassAeuyam i dudlddun
' a 7 2
wolvnoduilnn (guidrsaumadaunaden, 2557;
4 = T a
F¥il Unlsziasy, 2556)

£
[V %

S A Y = 9
NITADIATLIVYAUVIVTIUDNUINTIANU N

bg
1

Tuszmentazaalszma 1wy Uszmadude suily
Uszimaniafivouiuilymaunadeuiiiedialan
Wy msldeundasanimgienna a1zlandou
Jymveudonazuaniyangaa1nisy 19iivae
anamnssuiszgnalfinfadidemdaduidite
AN MU IUTOIN WM IAAIA T8 lnadana
11&nails Fordeq naziflumsadrumnanysinase
YUUBIV09gNA1 (Jyoti Rani, 2015)

A A @ 1 I 1]
msamaddonluilegiuniisesniu 3 szau
(FuUnu ouT b8, 2552) v

o 3 A A Aq ¥ 4
1. 5201 Green WuUMIAIATVEIN IBAUN
a a [ 4 [ 1
MINNTUURNIZBoAVBNAda T undn Tuniu
mM3darnavinnslasuuilasniadany

Y Y

2. 5281 Greener (Juszauniganiuaiu

a

@

mseusndsITuALadunadeniudidia uazues

1599M139109A101H 115095990917 HAZIZWEIIN
Y Yy a A ' o JAa Y}

asnliduilnatdiusanlunmseysnudunaon

A £ A qg9a 4 o Aad
INHUINVU ma%Lfmmitﬂaﬂuuﬂamnmﬂumw

% [ cs' 1 Y a
3. 3¢AU Greenest Lﬂuixﬂﬂ%ﬂﬁ)ﬁlﬂmﬂ
[ | 1 Y a .«:3' 4?
wianssuluyuazneldinaaulasuuilasyu
[ 4 a o o Ja
Tudsnueliinannudsdulumseysnddunadou

mMsaaadiendureaniediAgueans
o a o I A Y 9 ! o A Y a
duauenaaduai dved g deay e lvina
o AR o v v N B ) <
anudatu Tedududesadiuniovronidunia
A @ < o
Tasisua1nnNuasenInlumMsiuANudIAYU
2 v Y a A g ¥ a
AUWINADUVBIRNAN MUUMITIFNTZUIUMITHAN
= z:d‘ a v A Y =\ 1
sdaunaluladiiuiinsfudanadon msiingu
Y a a o [ == Y 4 Y a
AUTInARAAN U VIS VE18I9NI1UND 111NN
o A <
ANVANgaNIAIUMIAMIALazALAdeuILna Ty

o AaA Ao A
TAIANAVYINYIYU

EAU HERITAGE JOURNAL

Science and Technology Vol. 10 No. 2 May-August 2016




Green Productivity

Green Productivity-GP i uilwilealuns
FuinfougaamnIsy uaznagns lumMsfnen M
mstiiuwanda uyamvendnsauaiuazmsusms
Freaamslgnine1ns aamsldnasan aadsuw
voudouazdirlroaauanygaaivingsy mild
gammnssuldsumsyiudgeedderioaas e
pdiatu @uaaddunm 5) eduignsudedn
fuamalanld $1 Gp funsesiiofiicusalszand
“L%‘lﬁﬁyqﬂszmumiwﬁmamﬂﬂmnﬂqmmﬂﬂﬁu

@ 1 A A Ao 9 ¥ a
Arog1an3olemimlszgnalsmunuiaa
GP 15U

1. Msdszluinging®ia e nmisisziiiu

{ a 4 [ a a @ 4

HaNIENUNINATUAADAININTTIAVOIHAAN N
' 4

WI0VTNITABAIIAG ONNALTZVVHIAAINAINA

A o 2 <
Lﬂuwa@ﬂmmwmmﬂmﬁymﬂ

2. MIOBNUULINOFUIATDN AD NITINY

a a A A kY Aa o ¢ I
Uszanimmdidanadouniugiunansuat iuns
Freaaaunumswaaiuranils mshiagauag
o ~ = o o 9 W Y
niwernsnamsoryudouiinaun iy nyla

lugaamnssy mMsnaunuingAunioninensnil

anutlasase luneliinaduaiie

3. masadomion iumiiadenandaal
V3N 1ABNITUIANUAUAAA TUAUAIN 1A
msdwendudmseusns nazmsian1siyioan
Hanssnudedunaden enszdulinisiiaaaia

oA ' 1Y a o Y a
ﬁl,"lIEJ'JE)EJNﬂi‘U’J\ﬁ]ii%ﬁ'ﬂ\ifﬂwa@lﬂﬂfﬂﬂiiﬂﬂ

4. msvamavalggUninflumsaienny
aszniinnamsszndaanmsldminensaaoaraly
gimu msswienulumsdianmsaaeanielsginiu
wasmalddidwldd1ude ludnedulsanu

Aau Y Aa 9 2 9 I 9
QATMNITW/ATEN AUT 10 guruiaziinedIVo ituau
4

Y
TUADUUDI GP U 6 VUaADUNEN UTznoudIe

A 9 a2 = <
1.ﬂ15lill@luiﬂi\iﬂ’ljﬂi@%ﬂl@]iﬂuﬂ’li llluﬂ'ﬁi

k4

v o o v o o <
APIAUSNINIU IAMUINTNITATILAS mueﬁ’aga

2. MNUHUMTA N U

NTANTITIMINMINANENE BB AR WeT e
atfuAnenmansuazinalulag

17 10 AN 2 dszannau NoENAN-GIAN 2559

v

3. M3z Uszdiu uagiadiduany gy

o

V9INUADN GP

4. msrhmaden Gp liUgia

4

5. mathszYuazlsziiunaninaay
o a d'o'/ A 9 a
6. AnHuNINdsaunelduuing Gp

Y l o 1 a o |
Ar0819msUszgnaly GPigu u3 e vlladl
v do w Y a J ti‘ Aa & [
Tsénd $ria landaeailsdaingenuaiiise Faanan
J o =
auylns 3 03 oovd uaziuinnlszimsoomasiae
V3En Hanugunniu $10a Idvanaradnisinn
Jag3 lmaamoi Ul lumsussgudls daundesussy
1¥nszawgnynihininslmaa (nsudaaiunmsa
se1I19UsZmA ATENIeNaid, 2556 ; Jayanud

S o

4
ATV, 2553)

Life Cycle Assessment

a [ [ a a [ 4
Matlsziuinginsdinveandanuy (Life
Cycle Assessment--LCA) Lfluﬁ"mwﬁwmauﬂm
A o ] A A o
1asg1u 14040 Minnlfduaiesiielumsians
A a 4 Aa 1
FUNAFON NI IZUNILUIUMTUATIZH tazalsziiumm
a [ 4 4 1 A a a
NaNIENUVDINAAN BN N Awnadsy TudalSua
a S a [l I 1 aAAa
HUDIMNNANEATNUNIARDENAUTIUTZUUAADAFIITIN
a [ 4 3 1 Y 3 [ a
YPIHAANUN AIUANITANANIONMT IANIFITAAY
ATZUIUMTHAN MTVUAIAZATUINDIY AT IFIIU
a o 4 ] ]
paadual M3l v msunlsgd nazmsdamsiayen
a o Jd o 1A
YDIHAANUNNAINNADIYNT 1HU 1Fon AT AN
F
AUAWANAIUAIE (AININ 6) Taslin1sszylsum
[ [ a d' 9 ua}l a = 4' U
wasnuuaziagaunls sounalsunavesdsiilaes
ponuIgdaaadon naznissziiiulonanoza
HANTENUADAUNINVOITLUUTIA FUAINVYDIAY
Tuguauazdany msanasvesninens Insdoyahla
v A |a A A A
910 LCA Hudoyaralsmaniianuuuisene uay
o a P v A
asniwan1sinsizv g s lumsdaaule
o 1y a ] r'd
msfruauleuienmseonuubuazlSulgnandum
I 4 1 1y a
THuns1zigaau gaaoelumstiullysnszuiumssan
I 1umumslenswerns ieamynivasnlumsnaa
o a o A A A
nflulinsnudunadey aamsinauanygaa NI TN

Tddosfiga uazmsldmineinsediagauazing




UseTomigaga Taolunsi LCA AoadaininFstems
%E‘]%ﬂi%"jﬁ (Life Cycle Inventory--LCI) EGIETIEN
19y%319M73 (inventory) fiugassemslSinaasuay
wisufigheenanszuunienszuaumsauls
lunsinsieina (’c’fmﬁu?}unﬂﬁ'auqmmmm
anmgaavnIsuuvalszmalne, 2556 qudasauma
Fanadow, 2557)

n’: o 1 < oazl
TUADUMTNLCA uoomiu 4 Tuaou ﬁﬂ

1.713 ﬁmuﬂn’]wwmsjuawammmmmsﬁﬂm

v
o v a

2. ms%’@mummmmaamaﬂé’au

3. matlszifiunansznudanadounanon
JpiniFianandaual

4. mfnnunazmMsBAziiol il
Sudunaden @uieyaiginsiiavessagitug
HAENAINUYDITTINA, 2556)

P o o [
5z Tomin1Annmsn LCA Naawalagagany
1 A 9 = A 9
naugaa NIy Ao IHdumaudenuiodeiauonuy
d' Iy a a o 4
iellSullgamsnan uagmsvonuUUHAAN A 1F1UMS
4 1 [ 4 o
NurunagniuaziiudiurieiTosnisiinmsaaia
iedunadon tazdivereisniaseunguliingy

=y

AU 3 STUVTVED

F4
a A

dusTnanililddeyalszneumsaaduludende
4 1
a % v o A 1 1

waadum annadanadiusmlunmsadiadadiiinna
oA 9 Y L @ o 9 o
aodanadon lilumaslunsdamveivuavos
RANAUIAZOUTINVOMHIBNIUNIATT AIUBIANT
9 I 9 A o o
wnsuldiludeyaionadumanauuaz igualums
[ A Y I~ 9 A L yJ a
Wanndunadoutaziludeyaomounsasguilnn
dasosdedniaves LCA Ao Aodldm gy
oA a o
wazlészeznannulumsduiumsmszdsadnge
a Aa o 4 4 ] 4 o
AA0ANITTIANAAN AN taziieratru ey LCA
TnuluSesdenunneninludl oralinalimdeunu
A [ 9 [ =S C?: o 9 2 9 a a
viedaudaiu SnisdniudesiadoyasalSum
TieadulSnamsnSondenuntiudioonain
SEUUNIBNTLUIUMINAA N3N LCA 11 1o
A A & Aq ¥ 9 v A v
inFecdienileilfidudoyalunisdaduladu
A Y A oo A A A A ° 9 ¥
fdunadon FedinTooduiaIshulszgndld
HBIANITAUNANTLNUAWIARDN (¥ U NITWAIUT
naaAaMNuTaT A UFUNIAZ0N NIONLULITITNA
WsHgNY WIemaiulszaninmaionisHanale
a gé ‘3 1o d‘ 9
maluladazein FaluegnuaunquaznanlaaInms
a 4 v A o %
WATIEH LCA (Funn gneng, 2558; adliwssns
v Aa o o
Yywiow 1oz NFI1I0 DIZIVFNIA, 2556)

5¥AY 5 1R300 TAY)

FA 4 TAUTITUTVYD

sTAY 2 Ufiamsmion

FEA 1 AUV

1 =S

v
M 2 T2AUMIHAUT 5 TUFRATIMATINTIVE)

M. 90 gAa NI I VeI (Green Industry), 100 NTENTNYATINNTTY, 2554, AUIIN http://www.greenindustry.go.th

EAU HERITAGE JOURNAL

Science and Technology Vol. 10 No. 2 May-August 2016



MW 3 Green Label
301, 910 Green Product Standard, Tae SCG, 2559, ?Q]I‘L!

910 http://greenbuilding-material. com/green-standard

Green Marketing

MW 4 MIAATUL)

ﬁm. 910 Green marketing in India and initiatives taken
by corporates, Ty Jyoti Rani, Indian Streams Research
Journal, 2015, AUIN http://www.isrj.org

SUSTAINABLE
DEve opment

NN 5 Green Productivity
31, 910 Green Productivity, g Ansell, 2015, AuN

http://www.ansell.com

MIETATININMINENRE DAL T UL
atfuAnenmansuazinalulag

77 10 211u% 2 dszafeu wosnAN-GaAN 2559

Part

&‘1 Manufacturing

HIN 6 Life Cycle Assessment

. 00 Life Cycle Assessment, 1A8 The Hong Kong
University of Science and Technology, 2013, AN
http://ihome.ust.hk/~cejcheng/ec/methodologyLCA .html

unayy

gaa N3y 4.0 Tuouiaa fe anwusuilu
Tunisas1ednenInnIsHaanazenszauNIA
Y a A zg A
gadmnssuvedllszmaliinulagavy uazimenis
o Yo A =2 A A mYs o
Wanngadmnssulgsu Janandedhilane wann
L:' Y Y Y A A 1 d!
dunadeunugnull mizduilan e diunils
Tudanadennaziiududrdglugaaivnssy
ANuATTHINDINansznUAsdwIndonaInns 1y
Fagau malulaglunszuiumanaa saudemsildes
Yo UFBUATNANYYATINNTINOONFYUBULALTIAY
4
JuiluanuSvdarevvesdsznounis daiiu
gaa11nITn 4.0 Tuewiaa Jeadnilu gaamnssy
F1qe7 4.0 tNod3 NAVYATENINGATINNTIN A
uradon gurunazdeay swirldgnisweun
UszimslIngodiegedu

wenmilennnsesiiona s fiuauelidady
15 $ﬂ’t)‘lJ¢a11’JEJ Green Industry, Green Product, Green
Marketing, Green Productivity ag Life Cycle
Assessment--LCA afuaell fiisuszveiindue
iseadodmiunmssanisaunadeuiimunz auiy
9ATIMNTIU 4.0 Lﬁman AD Water Footprint, Carbon
Footprint, Cleaner Technology, Green Supply Chain,

Green Logistic, Green IT 4l81¢ Green Design




J ° o § ° %
MefididouveriuduourunIn Green Industry 4.0 a3 7 ol unuamalddaulonililszgnald
lugaainssuaoll

Green Industry Consumers

Green Production System of Industry Government,

International Organization,

Input —» Process —» Output »| Green Product »  Green Marketing »

Standard, Regulation,

and etc.

Green Productivity

LCA |«

Tools for Envir tal M t

Water Footprint, Carbon Footprint, Cleaner Technology. Green Supply Chain (Supply, Manufacturing, Logistics,

Consumption, Recycling, and Design), Green IT, and ete.

NN 7 Green Industry 4.0
(Proposed by Chitlada Maimun and Sombat Teekasap, April 2016)

< &
g % <>

References

Ansell. (2015). Green Productivity. Retrieved from http://www.ansell.com

Khumhome, B. (2014). Factors influencing the decision to participate in a Green Industrial Project of entrepreneurs

in Ubonratchatani. Panyapiwat, 5(Special Issue), 92-104. (in Thai)
Intata, C. (2015). Situation of environmental quality. Retrieved from http://admin.forest.ku.ac.th (in Thai)

Maimun, C., & Teekasap, S. (2016). Industry 4.0 the future for Thai industry. EAU Heritage Journal: Science and
Technology, 10(1), 14-28 (in Thai)

Department of International Trade Promotion, Ministry of Commerce. (2013). Green Productivity. DITP Trade-driven
SMEs lead Thailand to the world market, 3(18), 4-6. (in Thai)

Environnet. (2014). Green marketing and life cycle assessment. Retrieved from http://www.environnet.in.th (in Thai)
Utaka, J. (2015). Life cycle assessment. Retrieved from http://www2.mtec.or.th (in Thai)

Rani, J. (2015). Green marketing in India and initiatives taken by corporates, Indian Streams Research Journal.

Retrieved from http://www.istj.org

EAU HERITAGE JOURNAL

Science and Technology Vol. 10 No. 2 May-August 2016



Ministry of Industry. (2011). Green industry. Retrieved from http://www.greenindustry.go.th (in Thai)
Khunprasert, P. (2012). Green industry towards an eco industrial town. Environmental Journal, 16(3), 1-7. (in Thai)

Chanpiwat, P. (2013). Green industry to developing countries in a balanced and sustainable. Environmental Journal,

17(4), 9-15. (in Thai)
Srisank, P. (2010).Green Productivity (Part 1). Retrieved from http://www.oie.th (in Thai)

Bunprom, P., & Thirawanutpong, P. (2013). Life cycle assessment tools for environmental management. The Journal

of King Mongkut’s University of Technology North Bangkok, 23(1), 232-240. (in Thai)
Muangprasert, R. (2013). Green. Environmental Journal, 17(4), 52-58. (in Thai)

Amornchai, S. (2009). Green products for a sustainable environment. Journal of Department of Science Service,

57(179), 29-35. (in Thai)
SCG. (2016). Green product standard. Retrieved from http://greenbuilding-material.com/green-standard (in Thai)

Sergio Silva Braga Juniora, Dirceu da Silvab, Marcelo Luiz D. S. Gabrielb, &Waleska Reali de Oliveira Bragaa.
(2015). The effects of environmental concern on purchase of green products in retail. Procedia - Social and

Behavioral Sciences, (170), 99 - 108.
SMEs Knowledge Center. (2013). Green industry. Retrieved from http://www.smeservicecenter.net (in Thai)

The Federation of Thai Industries. (2012). Spatial ecological industry development project. Retrieved from http://

www.iei.or.th (in Thai)

The Federation of Thai Industries. (2013). Project life cycle assessment: LCA. Retrieved from http://www.iei.or.th
(in Thai)

< &

g

o . L. R MIadTINIINANeNaaaisuede
7 10 a1fuf 2 Uszaifiou WoeAN-BINAN 2559 | o Avenmantuazmelulad




d' k4 a =)
n1’Jzaamﬂmqsumw"umﬂswwuﬂluﬂizmﬂam‘nnmwsm
Health Risk for ASEAN People

= v Jd a g = = v a9
HUNITTU DISNUDLITEY LASITESNA TICWUDLIIY

g

Noppawan Theerapuncharoen' and Weerapol Theerapuncharoen’

a 4 a [ [
'‘AugInemaasuaznalulad YHIINGIAYINFAYNILUAIAI0YTE
'Faculty of Science and Technology, Phranakhon Si Ayutthaya Rajabhat University
2AUZUNNIANANS UHIINEoAEN

*Faculty of Medicine, Siam University

U )
UNAAED
A ] a = = ' ' °
ﬂTJZ!ﬁfNﬂWuq"llﬂ'lWGUEN‘]Jiz(’]fT’Iquluﬂ5517]ﬁﬁ1|’]"]5ﬂ@’]1“]551u111’ia’lﬂﬂigﬂ'ﬁ LU MINAFDANDUNITIUA
3 ° ' oy S v a ' = A 9 o a 2y A
1ANBIYAINI S 1 VU UDUNIATITU ﬁ'?li‘lﬂTngﬁfN"U@Qﬂ55"11’]ﬂ§ﬂ'q1|@ullﬂllﬂ ﬂ'J’lllﬂuIﬂﬂ@]q@ uW@’laGlum@ﬂl:N
4 4 4 J { g’ a a { o o v '
87U ANINTOIANIBANDEDA JUUNT VIAIAZ01AU5 INALAZIIATZIUGIIAIEN IR UM AL A1zaInE1)
o Y dyd U a A A a o A
1/]’]1"”1]58"]5’]]’]51” 10 ﬂi%iﬂﬁuuﬂﬂ;ﬁWﬂ?ﬂ Wﬂ’]iWj@@l’lﬂﬁ]’lﬂﬂ'ﬂlllﬁf]\ﬁﬂﬂﬂ’ljlﬂﬂiﬁﬂigﬂﬂﬂgiﬂuaZﬂa@ﬂlaﬂﬂ
a a - < wa [y @ 1 o o < 1
T3ATZVUMUAND NS Tapanide MU uzidwazgiiag amaenanililsznsuiunadeaivihe
a A a Aaa £ a a = v b4 o w 1 o d’l [
NNMTNITOFYLTYFIN %Qnﬂ%1@]ﬁu1%ﬂ@’l!°ﬁﬂu%5@ﬂxﬂﬂﬂ']’lilﬁ’lﬂﬂfluﬂ1ii'33JﬂE]Qﬂuua&'tlmmﬂﬂgﬁ]u@ﬂ"lﬂ

maAy: N1Izdes, quan, Usgamnau, oudou

Abstract

People in The Association of Southeast Asian Nations (ASEAN) countries are facing several health risks
such as premature baby, overweight in children under the age of 5, hypertension, elevated blood glucose, obesity,
alcohol and cigarette abuse, and lack of adequate sanitation and water safety. These health problems result in several
morbidities and mortality secondary to cardiovascular diseases, gastrointestinal diseases, infectious diseases, diabetes,
cancer and accident in majority of ASEAN population. This article emphasizes on prevention measures to solve the

current health issues among ASEAN.

Keywords: risk, health, people, ASEAN
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Feasibility Study of Using Water Hyacinth, Water lettuce and

Cattail for Straw Mushroom Cultivation Material
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Abstract

This research is an experimental research. The purposes of this research were (1) to study the feasibility
of using water hyacinth, water lettuce and cattail for straw mushroom cultivation material and (2) to compare the
costs of using water hyacinth, water lettuce and cattail for straw mushroom cultivation material. This research used
experimental design was a completely randomized design with 4 treatments and 5 replications per treatment. Data
collection and analysis was included physical and chemical characteristics of straw mushroom cultivation materials,
total yield and physical growth of straw mushroom, and financial analysis. The statistically analyzed using analysis
of variance (ANOVA). The research findings were as follows: (1) The physical and chemical characteristics of water
hyacinth, water lettuce and cattail resemble with physical and chemical characteristics of rice straw, except more

nitrogen and lignin content. (2) The straw mushroom was cultivated by water lettuce has higher total yield than other

o . L. R NI AINENAT BT uLaTe
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mushroom cultivation material. (3) The straw mushroom was cultivated with water hyacinth, water lettuce and cattail

has higher financial worthiness than straw mushroom cultivated with rice straw. Therefore, water hyacinth, water

lettuce and cattail could be used to cultivate straw mushrooms.

Keywords: water hyacinth, water lettuce, cattail, straw mushroom, cultivation material
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Community Environmental Management of Youths in Na Haeo District Loei Province
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Abstract

The objectives of this research were to study state of problem on community environmental management of
youths in Na Haeo district, Loei province. This research was qualitative research. The samples were 280 youths in
Na Haeo district. The samples were selected by draw lots from simple random sampling and determined from Taro
Yamane table. The instrument was in - depth interview. Results were analyzed by content analysis. The research
findings were as follows: (1) problem on forest conservation. Agriculturist deforested for farm land. Youths need to
solve using reforest campaign, (2) problem on soil conservation. Soil was deteriorated and hard from using chemical
fertilizer and pesticide. Soil cleans from no cover crop. Youths need to solve using knowledge on efficiency agriculture
or organic agriculture, (3) problem on water conservation. Community drained used water to public water resource.
Water was contaminated from chemical fertilizer and pesticide. Youths need to solve using dispose used water

from house source, (4) problem on waste management. People were accumulated household waste for collecting by
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local administration to dump on landfill. Youths need to solve using knowledge on waste management from house

source. Total of community environmental management, Y ouths need process for promoting knowledge, attitude for

environmental management and choice of right and proper knowledge for environmental management.

Keywords: management, community environment, youth
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Abstract

The objectives of this research were to identify and compare the reptilespecies found in the forest areas of
Khlong-Lom-Gong Reservoir in NongPhai District, Phetchabun Province, between April and July 2013. Data collection
to determine the diversity of reptiles was carried out using two methods: (1) the delineation of five study areas of
50 x 50 m, for each of the two habits of dipterocarp forest and grassland. A direct search method was conducted on
foot within each habitat from 8.30 to 16.00 hrs for two days every month between April and July, and (2) digging

five drift fence pitfall traps in each of the five selected areas. Forty-fivereptilespecies were identified from 37 genera,
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11 families, and 2 orders. Forty-six species, totaling 352 reptiles were recorded from the dipterocarp forest habitat,

while 26 species comprising 271 reptiles were discovered in the grassland habitat. The diversity index (H) at 3.17

was highest in the dipterocarp forest during the rainy season in July. The evenness index (E) for reptiles in both

grassland and forest habitats was similar. The similarity index for reptiles in each habitat was highest during July

at 73.68 percent. The most abundance reptiles recorded were butterfly lizards and water monitors. Agamid, turtle,

lizard, gecko, and skink species were moderately abundance, while snakes were rarely to moderately abundance.

Keywords: diversity, dipterocarp forest, grassland, reptiles
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Abstract

The purposes of this research were to (1) compare the learning achievements between experimental group and
the control group (2) determine changes in behaviors of experimental group on environmental conservation before
and after the instruction. The samples were students divided into two groups with 25 people each. The experimental
group received an instruction based on environmental education, cooperation and multiple intelligences while the
control one received regular teaching. The research instruments include a lesson plan on cooperative learning by
multiple intelligences and regular lesson plan, behavioral test on environmental education. The statistical analyses
employed are percentage, mean, standard deviation, t-test (dependent). The research findings were as follows: The

learning achievement of the experimental group was higher than those of the control one at the 0.05 significance
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level and the behavioral change of the experimental group samples before and after learning were measured at the

0.05 significance level.

Keywords: environmental instructional model, cooperation teaching, multiple intelligences
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Water Hyacinth and Rice Husk Charcoal for Best Thermal Heating Value
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Abstract

The objective of this research was to study and analyze heating value of biomass charcoal. This research
was separated in to 2 parts; appropriate raw materials of bio char, and optimization mixture components of water
hyacinth and rice husk charcoal for best thermal heating value. Heating value of dry can be water hyacinth was
2,963.8 cal/ g and rice husk charcoal was 3,300 cal/ g, which determined good fuels. To test on the optimization of
optimal heating value 5 formulae has been proposed the most suitable formula was 40 : 60 (water hyacinth : rice

husk charcoal) with highest heating value of 3,223.33 cal/ g. which can be used an alternative energy.

Keywords: water hyacinth, rice husk charcoal, biomass char, thermal heating
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Abstract

The objectives of this research were to (1) compare knowledge and attitude on green temple criteria of people
who had knowledge in sex, age, education and period of activity in temple (2) study the satisfaction of green temple
criteria of people who had knowledge. This research is descriptive research. The samples were 357 people who had
knowledge of green temple criteria in Huai Pong Sub district Nong Phai district Petchabun province. The samples
were determined from Krejcie and Morgan table and randomized by purposive sampling. The instruments consisted

of (1) questionnaire for knowledge and attitude test, (2) questionnaire for satisfaction of green temple criteria. Results
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were analyzed by percentage, mean, standard deviation, t-test (independent) and F-test (One-way ANOVA). The
research findings were as follows: (1) Knowledge in green temple criteria of people who had knowledge with
different sex and education were different significance at 0.01and people who had knowledge with different age and
period of activity in temple were not different. Attitude in green temple criteria of people who had knowledge with
different sex and period of activity in temple were different significance at 0.01 and of people who had knowledge
with different age and education were not different. (2) The satisfaction of green temple criteria of people who had

knowledge was at a highest level.

Keywords: green temple criteria, knowledge, attitude and satisfaction
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Abstract

This paper presents a study and comparison of power consumption of personal computers and tablets. The
study result is, power consumption of the personal computer, about 64-117 watts, depending on the type and the size
of the screen. Tablet is consumed power less than a personal computer, considering the current input tablet would
be lower than use personal computers around 4 time. The results of the electric power tablets to consume very low
about 6.2 watts, while the personal computer consumed power as high as 90 to 106 watts, an energy savings of
up to 99.8 watts per unit, representing 17.09 times. Noise in the harmonic series of tablets is 79.4% higher than a
personal computer, because it is smaller. A personal computer is between 74.0 to 75.4%. So if applied to teaching

in universities. It is possible to reduce the power consumption down, or the most power saving.

Keywords: personal computer, tablet, energy saving
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Abstract

This article is an example and the approach of using Transition Model in characterizing expert system
interaction simulation; human and computer interaction which describes the behavior of a simulation model (for
example, case study “6J4U no scale container-measured substance simulation”). This rule or state transition model
describe the behavior of case study “6J4U no scale container-measured substance simulation”, which J and U no scale
containers have 6 and 4 litres capacity respectively. This model provides a framework from which we can define the
Rule-based Expert System Simulation of 6J4U no scale container-measured substance which set different up to be
35 started capacity and which used the rules to determine the target capacity answer for measuring substances by no
scale containers. We also show how this model helps us to describe by focusing on each started capacity to reach the
target capacity. By going through the 9 exercises of mapping rule-based system simulation that mimic the reasoning
of human expert in solving a knowledge intensive problem to this transition model, whether using the RTM, the
STM, and the STSSM ,we identify a reasonably target capacity for each started capacity should be considered for a
general user interaction, including could also different in various ways depending on the amount and procedure for
applying the rules from the start to the target. The results of rule-based expert system simulation, in the interaction
teaching on the process of design showed that after the 94 students surveyed, the various aspects of the study have
been favorably (Over 50 percent), especially, identifying the different between using RTM and using STM from
the same start. That is, the RTM will have to follow according to the order set out in the model, but can walk to the
next sequence target (when there are multiple answers targets defined), the STM not only a number of rules using
from rule-based system will be the same as the RTM (if the first sequence target) but can also have fewer or more.
More over, STSSM; the STM plus State Transition Support Systems (STSS), increased additional potential factor, in

Target Seeking Analysis, not only the required number of rules using but also the required number of target answers.

Keywords: HCI (Human and Computer Interaction), expert system, rule transition model, state transition model.
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Abstract

The purpose of this research was to investigate the trend of the toll collection in the year 2015-2025. In this
study, the Delphi technique was used to gather the opinions of 14 experts who was the administrators of the toll
collection system, the executive of Inter-city Motorway Division Department of Highways, the consultant of the toll
collection system, and the Technology vendors of the toll collection. The experts responded the questionnaires for
three rounds. The open-ended questionnaire was used for the first round, and the closed-ended questionnaires were
used for the second round and the third round. Interquartile ranges were used for consideration to consistency of the

experts’ opinions, narrow ranges for consensus and wide ranges for dissonance. It was found that the trend of the
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toll collection in the years 2015-2025 was divided into four aspects namely management, the toll collection, the toll

collection system knowledge, and the toll collection system audit.

Keywords: toll collection system, Expressway Authority of Thailand
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Abstract

The purpose of this research were to (1) study the customer’s expectation of air cargo’s service quality at
Phuket Airport (2) study the customer’s perception of air cargo’s service quality at Phuket Airport and (3) study the
difference between customer’s expectation and customer’s perception of air cargo’s service quality at Phuket Airport.
The population of study was customers of air cargo’s service at Phuket Airport, which collected data by questionnaires
to group of sample total 400 people by simple random sampling. The data was analyzed by frequency, percentage,
mean, standard deviation and t-test. The research findings were : (1) level of overall customer’s expectation of air

cargo’s service quality was high level (X = 3.96) (2) level of overall customer’s perception of air cargo’s service
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quality was high level (X =4.15) and (3) the comparison between the customer’s expectation and customer’s perception

of air cargo’s service quality has a different at the statistically significant level of 0.05.The customer’s perception of

air cargo’s service quality was higher than the customer’s expectation. Thus, air cargo service provider may be use

results of research in publicity to attract customers who have never used the service.

Keywords: expectation, perception, air cargo’s service, Phuket airport
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Abstract

This research was a mixed-method study. The purposes of this research were to determine the key success
factors (KSFs) for flight operations of Nok Air and prioritize the KSFs by using Analytic Hierarchy Process (AHP)
based on the Resource-based view (RBV) theory of the firm. Experts who were decision makers consisted of five
flight operations officers and five commercial pilots. All of them had at least ten year experience in the field. Research
instruments included questionnaire and interview. Data were analyzed by descriptive statistics namely frequency,
percent, mean and standard deviation, and inferential statistics of independent t-test. Based on a literature review, an

interview and an assessment of the preliminary KSFs’ appropriateness in the context of the flight operations of Nok
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Air, the fourteen appropriate KSFs for flight operations of Nok Air were determined, in which, based on the RBV,
these KSFs could be classified into four categories including managerial resources, human resources, technological
resources, and financial resources. Results of the prioritization by the AHP method found that the most important
KSF was flight operation officers who had moral virtues and the second most important KSF was flight operation
officers with knowledge and experience suitable for the position. The most important KSF category was human
resources, and the second most important KSF category was managerial resources. While, the most important key

performance indicator (KPI) was the safety in flight operations, and the second most important KPI was efficiency

of flight operations.

Keywords: key success factor, flight operation, analytic hierarchy process, Resource-based view
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