UK1ON® “‘“aaswngnaunsaasm asvA 9
1a:NSUSE8NIBINSS=aUBTIA UStyty1as

naudngimaas inalulad
udanssula:dAINSSY

NauNISINUASs d1K1S dvldaasu
NauansIsuay




N5UTERAYINTILAVIIR UM INe1FETWAYNaUAToYse1 AT 9 Uagn13UseasiNMTseaund Usyans

PROCEEDINGS

mmm?ruLf’immﬂmiﬂizsquf‘mmﬁgé’fumawﬁmmé’mwﬁgmjm%aqﬁam%u’aﬁ 9
LaEN15UsEYIvINITIEAUYR USeyeyes “IFouaruinnssuiiodenn”

$ufl 18-19 AanAs 2561

 unIinendesigalaseainsal lunssususiguaua

Inlay

WM NaNATeLseT SuUsEnaUME
wningndesuigilageasnsal lunssususyudug
UINGNFINVAYINVURATUNS
WIS Il Ial
UAINYIREINVANNEARS

UNINYIRYINVAY WITUATATOYTEN



18-19 fanAu 2561

fauaal

nsUszguivnssERurIRNANeNdessignauaTeysead o
waENISUTTYNIVINITILAUNIA USeyey1n3
“IHouazuianssuiiadnu”

Fuil 18-19 panAu 2561
wnInerdesviglageasnsal Tunssususigudua

WMINYIFETVAYNAUATEESET TUUTENUMIEY UNTINEIFETIVANTIVUATUNS UNINeae
FIASIANTTA UMINGNFEIVAYINERT UM INIFEIIVAYNITUATATYSET UasunIINGIRE
s1wiglaseansal lunssususgudus dn133nn1susegaivINsseAuId I Inedesvdgnaues
ogsenutszsmnd dwmsuliiiunsdansussginnaseduni sninedossignauedossen
adedl 9 warN15UTEYININTIEAUNIFA Uy es “Yonaruinnssuiiodnn” seninetudl 18-19
naAY 2561 Fauminendodgalaseansallunszususyudud lugrusidrnmdnlunisdans
UsspiAnifuiesiuasiinnuBurednads AansalunsUssguadiissnaudenisussonefiauies
Uangfile 1389 “maninszsviiionsimuviesfiusenside” msthiauenasunausseIeLay
malawes wazdnssansuminerdosvignaueiegsen “uinnssunsideiiiodsny” Jederdu
ANV ATINTIENINNAS O U Inendesvinaueaseysen uwasiUalenaliinideulaiin
N3BPUITUMUTENINATENIENMTITY YouARIAUBUALAZ O UNTEANTNIYINTT UNITE tnfnw
wazdaulaynvufisunisusssrinnmaadsd iesmiaunuionisimuesduinunssuiuns
U douazmeunssanuitowanivdsuiou uninerdesvigilaseasnsallunszusy
swuiud fienuBufuaznoniazavayudauaiunmsdnfanssuoavayuaiassdnanidouas
winnssuitodsny thenugy amnuaiyvesissiu gnsiannuseme iuumumnisidedeld

i
’F-’l\\ LN /J

(019138 A5.aNL NIIBU)
$ne1519MsUNLESNNTUR
winendesvigilaseansallunssususyudaud



N5UTERAYINTILAVIIR UM INe1FETWAYNaUAToYse1 AT 9 Uagn13UseasiNMTseaund Usyans

nsUszguiTnsssRurIRiAnendessignauateysenasdi 9
waENISUTTYNIYINTILAUNIA USeyey1n3
“Ieouazuinnssuiioden”

Fuil 18-19 anAu 2561

wInendesviglaveainsal Tunszususiguaus

AMENITUNTHIEIANTITUTEYNIVINTTTLAUYVIAUALNBIUTIAUSNNS
N15UsEYNIVINITILAUY RN INGNAYINVANNHUATYTEIATIN 9
waENISUTTYNIVINITILAUIA USeyey1n3

MiUTINIAYTTYNIYINTG
LWININAEN

VMINIRYTNAYNENATOYEN

AMZNIIUNTSENEIANTTUTEYUIVING

wIneaesvaglaveansal Tunwseususyudus

wineaeuiglaveainsal Tunssususigudud

ARIENTTUNTENUILNT

919158 A.gNAU NI UsEaunIsuNIg

FO9ANANTINNTY AT.NTUNT AYNUIUUN 509U5E57U

HYILAIENI1A1EY AINUAULAY AYIEANENT1A560736 anude
HYILAIENI19158 AS.UQLA sutud AeAanI1anse ag. Sieling  ASlimns
T0IFNANTINTOARTUN VAT IRIURA HYIEANENT1A5E 79.ARSS Junugn
91A5OAINS Isxdeusvdns  fYiemansiansdienng AuFsUTEAAS
9197156483 w3 9137156l fupwn
HYI8A1Ean319158 05880 Wnedila WNAIRITI Aazassaulas
HYILMEns19158 A3.89AU nSauensna 919158 a5 AdNA faguiing
HYemans19158 as.duelssia anading AUEmanIIansenswasugns  ugAs§iuLUas
HYIemans1a15UTEUsNeY Fouma

509@NT19150 ALUIRNwal  LilesdlAs

HYIemans1915uiya ANTTENING



18-19 manAu 2561

AMZNTTUNTENEUTTAUNULAZIANTU TS YU

HYI8A1anI13758 A5.UTTRyRY
919158 n3.Uoy
UNENITUINS
UNEWNYUN

WIBUNENS

ANMTSERTING
naUseiasy
NI
VIoIUNAL
witlouded

AMLNIIUNSENUSTVFUNUS LAz AN TAUNA

919158 A3.Uue
REGREN
WIENVBUUA
UNANIARST
AU

naUseiesy
Wiguwau
GG
Fuwm
TR

AYAIRTI3IN UL

919138NUNUY)
U9aUTeN
UNEINYIYIIS

o

91915897F05551
UNAIWEE
UNENFINA
WeIEnA
U9EIUTN

ARZNIIUNITHIBIVINITAALADNUNAULAZATINNIULDNETT

HYI8ANanI13158 A5.UTRyRN
919158 AT.8UTINY
HYIEANEaNT1A5E AT NTIINT
HYIEANENT1A1588905 1950
21915INYINUA

21915898801

919158988 Nwal

919158 A3.a%u10
HYIEANENTIANTOUYANA
919158 AT.LNUNTN
D1915TUNNG
HYIEAANT1A5E AT.NUANA
HYIEAINTINTE AT.YUNA
919158 n3.Uwy
HYIEAINIITEN UL
WA QYIYIIS

u9aNIUTN

a o

ANTTERTING
AIUYNA

NG

Gl

nduyed
NALIY
NeIUselaty
gununing
BRDRIANIe
Tysiand
FUNTNTFTIUI
ANsTYa
Ununnys
nAUsEIEsg
Tasn
EIENMERAVER
gonTUNS

ANIZNITUNISHIYNITIANITUNFUDNAIY

913158 A5.ey
9137156 A
913158 A3

nAUIEIEsg
LYY
PRRRDS

9191383UAgN
9191599UMN
919138 A3.40%aY
919159953550
919159 Ty
919159 UNuNTRl
9191598mn1 a8
919138FNARNA
919159UUIM
9191593N1UAN
919138873
9191598 UN
91915995 Us W
D1IMINS
UNANITAN
TANGRPGHER
U9aIUNIN

9719158 N9.NOPEVEY
9191389EUA
9136Ua)3

Tenn
WINUUAT
ganIUNS
nafiiaiinsug

YOATUNS

o

199
QI
f3Bey
Y NAY
adnen

L3 EYUUY
NG
UULAAN
RERNAR

Ay sAulue
GREE T
eNGOLRR
ywlgny
NS
lysna
557051
Wi Yan

AN39
NavIE
ATS



N5UTERININTIZAUIA AN INRETVANNAUATEYSEN AT 9 LA TUTEYNININTIZAUIA Sy n3

91915890159
919159375554
919156 915, 358dnA
HYIEANANT1AEUSA
919138\ MoUAYETUL

gyULMNT
fusziasy

R8N TENUANG]

WBYANA
UNLUNEND

WA YBYIIS

o

Y198179U38

AMENsIUNSHIgameIlsuLaziana1sUsENaUNTTU LYY

HYI8AINIITEN LA
913158 UAURS
8719138 ATLUYIN

Tasn
YeUaen
Insnes

2191590 ANNUA

WA YBYIIS

WBYANA

AMENITUNMIEgUfAN WoN1T uEsSUTaUAZiausY

HYI8AIRI19138 ATy
Y8N35 NN
HYIEAENT1A5E AT NTIINT
fenemans1a1se as.findna
9139158 A5.qNMNA
9191593NUAN
919159@8UNY

91915895 U

WA YIYIIS

AMENTIUNSENEINTIANTT Srudynsy 1AsaaIun wae Tanviayunsal

A9.227350U
919139NUNUNY
919158 n3.Uuy
HYIEAINIITEN LA
9191590159
9191593F355U
9195835An A
HYIEAanT1A WS
UILNIALUAT

WU
WNAIGATNG
wguslung
UBUTUN

ueydni
UNENNYBEYIS

o o

ANTTEATING
Tasn

WIS

Bunleyf

WIS

WA lue
eNGRlRR
ywlgny
nafinanlawn

Avsaadla
WINUUAT
naUsEIEsg
Lwasn

o

wgyRatieyley

)
4

WYY
F3anSml
YEUTMS
lanaassa
wsnuluh
PIONFNLN

yaudl

e

AUANY

9
1

YUV
NANWAIULAYUID

q

219159 A3.3Munsal

919158836

919138 A3.40vaY

8191581

813158 05.Uey
UNEAINVLBUN

WBYANA
UIYUNEND

U1aNilugn
9191389937
9191587 %
919158FauAY
919158NGAEVY
9191566 UA
9197156003
U3HI5IA
WY5IIUTT
UNBAUNT
wwalsau
WBANALEY
WU
WEUNANS

Tern
TUSHIR
miloudad
nafiialinyun
HOATUNT

Tngiand
a5 50dy
e
RECRNak
naUssiasy
VIOIUNA
JUSVIR
widlouded

ASANINY
laE{ler!
PRRVIEDS
fusuiasg
fndla
WawIEn
FUARES
RPRIGK
an3dus
Wane
e
wasAs s
Uy
wiloudad



18-19 fanAu 2561

ARZNIIUNITHID M TUASLATDIAY

919158ANIINT Aindaana
919138 A 3RgNN nAuduns
AT oS
unaEvilansie LEAVEAT)
weSTan il
LAY AABUNIE
wedans 1V
UAITATEN Yaugu
UNANAYIYIIT nafianlaun

AMZNITUNTHBITUNINUE

A3.297350 Aazassaulad
WA \TeYaY
WLYANA Tusv i

AMENTIUNTSENENITRULAZWER

919138NUNUNY) WINRLUAT
WIS BRI
UaniguY AU
UWAITUNS BOANIGY
WEINYIYIIS nafialaun

AZNSIUNISHNBUSSIEUNE

HYI8AIRII158 Bee3 eI
HYIEAINTINTG AT, NI UeAs
NN duanes
RGRIETY ganIuUNs

U INYIRYIIVAYWITUATATOYSEN
HYeAans1a15e ns.a3niaen dgasgBuulas
HYIEANENT1ASE AT.NNAITIU ITTUTI
HYIeAanT1ASEIRAYY adndnuned
919136 P3.q030% uie

weFedni 9gj1N
YUY eLTGIITIE
WNAIRNIUA WEINT T
UNAIGAA U
TN YA
AR Uy
weaignsal AuseLEsy
UNEAIVUINT Tons
ugunds willoudsd
Wenodlng naauysal

o

wwanNladnwal  ygdl

o

UNETITUINT SN
wNdiag waden
UYFNG UsEAULINYS
WNEITIU ASYA
ULALFY N0
UNYAUTH AL
UNBUNUA 1AFDU

He1nen1san It iIdeuarimn

seaewIENsan1tITeuazia
seagewIENsanItITeuazia
seaewIENsan1tITeuazia



N5UTERININTIZAUIA AN INRETVANNAUATEYSEN AT 9 LA TUTEYNININTIZAUIA Sy n3

UMNINYIFY TNV NGRS
HYIeAanI13758 AT nedeASuE Junsay
393ANEN19138 A9.0118 YRnes
919138 A3.02903 WUs2LEsy

UANINYIAYTIVAL T1VUATUNS

919158 3. WuSTNG levsImilud
AYeAanI1915ETUN1050d Fiungs19m
919139n538IN"5 Wselndd

N INYIREINUNY T WS T
HYI8ANanI13158 A3.a30unA qund
HYIEANENTIANTE ATUNAA UeAdY
919138 3. MY1NT AITTUTAU
913158 A5 AFUNS 31U0A

He1nen1santiideuas i
seaewIeNsanIt3Teuazimn
seaewIeNsanItdTeuazimn

He1nen1sanTIITeuar N
seagewIsMsan1tuITeuazian
seaewIeMsan1tuITeuazian

HenensaniuIdeuazian

seeENTaTWIdELALTRIN
seeENTaTWIdELALTRIN
seenENTanTWIdEwALTRIN

AMZNITUNINYYND58 (Peer Review) Tunasussandnis
wIngdesviglaseansal Tunszususiyudud

FOIANANTINGY AT.NTUNT NIYNUIUUN
J9IANANTINNTE N9.05d1 ATYTIIX
HYemans1anse as.Audgiie admma
ftnemans19158 as.anady addsaian
HYI8AIEnI19158 A3.5ANT Rvana

PR

HY8ANERS19158 ASLARENR DUNLYR
HY8AER519158 ns.0a0 finmnsila
HY8ANERS19158 AS.91ASH AINDI

YIUANEANTIANTY AU WIAFS

Y8AIEN$19158 M3.5550nY A3tvng
YIWAENTI915E AT.FANAYY WIAUN

YIWAENTI9N5E A9.59UN FR

4

4

PIUANANTIANTE AT.NOWHNA ANTEYA

PIAENTINTY AT.0uNges UIqu
PIBAEATIANTY A3 UGN FUITUA

B BANANTINTY AT.NTTUINT WA
Y8FIEns19158 M3.5550nY A3g

BYAIENTINTIUYINA Daa38Elnen

YYANENIIANTIITLANG Faagl

v ep e e e2p 20K e e0p e0p e20p eXp &

e

FRIFNANTIANTE AU V1IN
FOIFNANTIANTE AT.AAND WIAY
HYIEAIENS19158 AS.83350U1 Jenes
HYIeAanI19158 A5.89AU1 nFueENA
HYI8A1anI13158 03 3T ARTITNS
H8PNanI19138 ATLugaanyal Wedled
HY28fan3N913e A3.ARSS Junugn

H98PNans19198 ATuty)  ANTseiving

o

[

[

Y8F1an$13158 A5, lnviFd unan

PeAENII158 A3.Ae e Windua

Y 8FENII9N5E M5.8138 AIUT

PUAENTIA5E 79.93138 AR
PIWANEANTIANTE AT YUNE UNULUNYS
PIAENTINTY AT.0T0 UL
PIA1EnT19138 A3.Junlsda anadng

PIAENTINTE 73.a5731 Tauwas
Yrumans1soenng sursUusEn1As

| o

PIAIERTINTENTINATUNNS U ATTBULUAY

Yremans1asenian Wne1nn

v eXp e e eXp e0p e eXp ep e e &

e



18-19 manAu 2561

28AE@NI1N55USENAR Usynauwa
YIAIEANTINTITUTIA AR

YIUFNENTINTIULTA YEULINT

Frerans1Iaviden st
Heeans1sinudugl heagm
HYIemanI1915673010 Y Tley
91397138 A9.aNMA" Walss
919136 n.iAns ginm

919158 A3.Leednwal lannuum
919136 n3.afvami ASiden
919138 Asuniel  hilsus
919136 n3.ATUANA ARBraIn
919138 A3 RUNTI Nuashu
919138 73.5597A Virte

919138 A3.ATUTIO ATAUUIN
919138 73358 T guiaUm
91397158 A5.0A%y Adiney
919138 a3 lez  ndUseiasy
919158 A3.3AT I0mia
919138 As.NERETE A1
919138 as.ddun awnsny
919138 A3.leEM LATeyAS

e eXp e eXp el

e

VWANANTINNTIUTTNNITI UNIAT
NEANARTIANTED YT UTTUUTW
2WAANTINTOUTTNUSHIY Tuwa
FANENTITETIRTITIN AUAN
FIUANANTIANTEABYT AIUAAY
HYILMmansINTe n3.55slng ASlimns
919158 AT.AUY @FNA

919158 3.UTENII5U Wazday
919158 n3. Tadns Asanug
913138 n3.loan ogue3
919158 AT.ANNGUA! WA
919138 AT.NTUN WEasna
919156 as.AdNA faeiaudas
919158 A9.300%8 8190l
919158 M9.2350U AUNSNIA
919158 AT.AUNTI UTTBANIUA
9197158 A5.0035NY @UHA
919138 A3.aiMReN LBEAS
919138 03.005801 InTus
919138 A.NIYIUT LIVUTING
91397158 A5.AIFNA U
919158 A5.5un" qUAL

e eXp e eXp e e

AMZNTIUN1TAYEYNA5E (Peer Review) Tunasussansnis (Fnsenadinieuesn)

S09ANENSI915E A5.NEN LEETURLIN
SDIANENTIANTIINFAUT DATORNIA
593FNANTINTEUTIEN FuUsees
HYIAIENS1A158 AT.NUAITIM ITIUTUY
HUeeans1ansdesnt nafigum
HYILMEnI19158 AT.NUA Wigtunan

NY8AER$19158 M3.U5¥INg Useanu
HY8FANERS197158 M9.278U7 Yayas

i

e

e

v
o

>°
2
o)
o
o)
)
N
=3
an
-
=)
-
an
(652N
~
an
©
=)
ta)
all
)
=
2
©
3
an
e
D)

PreA1anI19158 yln 1asena
VIAIENTIANTY ANI1ITI TUNSIURS

PMmEnI19158 THIUNT LNy

PIAIENTINTENYYG ATFITY

e

e e e &

e

UIMINIRLTVAY NITUATATOYSEN
UIMINIRLTVAY NILUATATOYTEN
UIMINIRETVAYNILUATATOYSEN
UIMINIREIVAYNITUATATOYSEN
UMINIRYIVAY NITUATATEYTEN
UMINIRYIVAY NITUATATEYTEN
UMINIRYIVAYNITUATATOYTEN
UMINIRYIVAY NITUATATEYTEN
UMINIRYIVAY NITUATATEYTEN
UMINIRYIVAY NITUATATEYTEN
UINGNTEIVAY NITUATATYTEN
UMY IVAY NILUATATYTEN
UMINYNTE VA NITUATATYTEN



N5UTERININTIZAUIA AN INRETVANNAUATEYSEN AT 9 LA TUTEYNININTIZAUIA Sy n3

NYIBANENSIINTORAYY ADNTNUIA

Y

HYILAIanI13158 A5.a30ae1 ugATBuLYAY

919158 A.9M81 T

919158 AT IUTANT OB TRILASANTS
8197158 AS.397NE TAunuAs
919158 M3.U3YT0l YaUYnA

9197158 AS.ATNG wauywydd
913158 A3.495NY WAy

399ANENT19159 A3.92410 Yeynea

]
o o

HYI8A1anI13158 AT eAASE Junsu
HYIeMans19158 As.AfRST 20 sUaayned
HYIemans19158 asndngnn s3sudszang

Vo

NYIAANT19N5EUTEUR TUSTUAR

Y

HYIemMans1915duunsy U1saiesh
919138 AT.ALIA NN

FWANEANTID15E A3.9153550 ARl
FIANANTIE AT.A1HY LENYUNA

PeManI1a15s 5. dozyy NaA

Y8AERT19158 A3.871U8 U9y
Hnermans1ansd a3.uiaiut 2edussans
HYIemanI19158AT530 W1selav
2197158 A5 SENRY FSU1a0

919138KER AU

919159MIN5NE 1 Fenfly

919159 555051 Furlsaun

919136 M3.350@  WIeUBN

9197158080gNs awilen

91915925Ma1 Yiuley
HYIeManI11589v1nTal AunesTem
919138 A.AlgEINs @3

e el

e eXp ey &

e,

599FNANIINTE WTwn Tl
HUIAENTIANTE ATUNAR WU
HYIuMans1158Ttuns 033AAIIT
819138 A.vends a3y
813758 A RYTUNS 139 UNA

UIMINIRYIVAYNITUATATOYTEN
UIMINIRYIVAY NITUATATOYTEN
UMINIRYIVAY NITUATATOYTEN
UIMINIRYIVAY NITUATATOYTEN
UINGNTE VA NITUATATYSTEN
I IVAY WITUATATYSTEN
I IVAY NITUATATYSTEN
I IVAY NITUATATYSTEN

UIINIRYIVAYNNENT
UIINIRLINVANNENT
UIINYIFEINVAYNNENT
UIINGIFEINVAYNNEANS
UIINYIFEINVAYNNANT
UIINGIFEINVAY NN
UIINYIFEINVAYNNENT

UMINGNFINVAYINVURTUNS
UIINIREINVANINVUATUNS
UIINIREINVANINVUATUNS
UIINIREINVANINVUATUNS
UIINIREINVANINVUATUNS
UIINIREINVANINVUATUNS
UIINIREINVANINVUATUNS
UAMINGNFINVANINVURATUNS
UNMINGNFINVAYINVURATUNS
UMINGNFINVANINVURATUNS
UTINGNFINVANINVURATUNS
UATINGNFINVANINVURATUNS
UAINGIFINVAYINVURTUNS
UIINIRYINVANINVUATUNS
UIINIREINVANINVUATUNS

WIneRE YA Sbns el
WIeRE YA Sbns el
WIneRE YA sbnns el
WIneRe YA sbins sl
UINIAEINAY S NS5



18-19 manAu 2561

589ANERN519158 A5.IUAINT Urlang

'

F09ANANTIANTE ATINTTAAN DITUT

q
a

599FNANTINTY AT Ay LA
JRIFNANTITE AT.FINA LT09AS
919158 A3 YUy uamesiila
919136 A3 mvip3ni Tuu
o1siafurusl dandeiug
HYILAERTIANTE A9.538AUS AUIAY
HYIemans1asdudla Amunsual
HYemans1915duinla Awnns

v

NY8AERS191590AUR NaWISeida
NY8AERS19158 WAL AITSERYIN

3

3

q

H8PNEnI19190 AT.AIE Yeyasa

]
'

YIYFAENIIANTEITNEN W M99

PBAENTIA158 93.80lnY NAURLA
HFans191ss as.d01n USTARGYS
HYIeMans19158 as.donyy And
919158 A5 U35 Wadude T
919138 A3 35wl wiluwm

9191358 A3 ToOUUA WY

919138 A3, WUIITIU Nl

913158 As.faensml Sszsudena
919158 A3 3aNAT puiny

9719138 ATAUNT AT

9719158 A3.d5 T HEIANTITY
919138 A3.39N1U6 BUNA

919138 A3.98150U FRAUUN

919158 A3.AINTIU ASNSINE

e X e &

e

WMINRYINAQUaTIYENil
UNNINGNFEINVAUATINVEUN
UMY TIVAYUMEITAY
WNINedevAquUATUTY
NI UATUTY
NI TvAQUATUTY
NI UATUTY
UNNINYYTIAAIUF UM
UMY TIAAIUF UM
andudadininudal
WIS A8 5511
UINRUTTTUANENS
UINYIRUTTTUANENS
UINYIRUTTTUANENS
UINYIRUTTTUANENS
WMINESEULIIRLEALEIA
I ATAENT
UINYTELNUATAENT
UINYIREUDTNNTUNN
MFEUATINVEN
wInedevsdamesy
WINESeAEUNY
UMINYIRYNFINN
UININIRYINVUIPRTYYT
UMNINYINYTINGRE
UMNINYINYTINGRE
UnMINede Tt Uuau AT NIz
UIINIRUTNVAYNYTUT

ANENTIUNSEN IR ldaIauauUE AAuTIEny Aelusu (Commentators)

HYIemans13158 03.ARST 2Ty Ined

HYILAIEnI19158 AS.UET SnulaTuned
{teMans19136 n3.d070 UITIRgS
919138 a5 3l5v1] Milumm

91397158 n9.fae13h Ssesutena
81397156 N5.91A YUIA

UININGNFETNVA Y NanT
UININGNFUTNVA Y NanT
WMINeSEUIIIRLEALTEIA
UINYIREUDTNNTUNN
USRS UnY
WIneRE YA sbins el



N5UTERININTIZAUIA AN INRETVANNAUATEYSEN AT 9 LA TUTEYNININTIZAUIA Sy n3

813758 Av.0Au leinaddad

919156 A3.qU3NY utide
JRIFNEANTITY AT.AB1IR LN
TOIFNANTINTY AT.0381 IFYFITY
JRIFNANTITY ATHIUE V1L
919158 As.afvami Aoy
HYILMENT19158 AT.LIY LIRS
HYerans19158 as.lnviad 11a1
{Hemans19156 0. AdnA fawiading
919156 03303 Foumaian

9137158 A5.Auae Lenwila
HYemans13138 as.duelsda aandnd
HYIeMans19158 As.a5ned InFuns
HYIem1anI19158 A3 Agayie) u1niu1a
HYILAIENTIA15E ATNTIUINT Unae
919138 A3.0IgMA JuN

919138 n3.0%Yy InSUsERAYS

919158 A3 358 T guiaun

UIMINIRYIVAYNITUATATOYTEN
UIMINIRYIVAY NITUATATOYTEN
WMIneaesiglageainsal
WINEIREIA Y laeeainsaly
UnIMEN&esvsinIlaveainsal
WnIMENdesvsinIlaveansal
UnIMENdesvsinIlaveansal
WnIMEN&esvsinIlaveainsal
WnIMENdesvsinIlaveainsal
WIMEN&esvsinIlaveainsal
WIMENdes1vsig laveansal
WIMeNdesvsig laveansal
WIMeNdesvsig laveansal
WIMENdes1vsig laveansal
WIMeNdesvsig laveansal
WIMENdes1vsig laveansal
WIMEN&esvsinIlaveainsal
WIMENdesvsinIlaveainsal

AENIIUNTTENSeRaAilidalauauus naluamas n1elusu (Commentators)

599ANANI19138 A3.A2310 Yaynea
HYILAIENT19158 AT.NUAITIU ITIUTUY
frhomansnanse as.ungde wddsatan
HYILAIENI19158 05.8335047 Junes
919156 n3.ANA gIssauRe

919138 n5.leann agaues
HYI8AIEanI191588 5801 UTuuTy
HYILAIENI1A15E5U A Hdatiud
919138 As.38uNg anind

919138 A.AUNTI UTTIBANIUA
8719138 AT.NTUN WeEEna
HYIeManI13158 A3.0uges Tigu
HYILAIEANT1A15E AS.NGENNA ANTELA

Y

HYIemans19158 As.Uneyy dauas

q

H8A1ER51915893180 aganiiu
H8A1ER1915809519550 dUNA

U q

e

e

UAINIRYTNVA NN
WINPT TVAY NITUATATOLTEN
WIMeNdesvsig laveansal
WIMeNdesvsig laveansal
WIMeNdesvsig laveansal
WIMeNdesvsig laveansal
WIMeNdesvsig laveansal
WIMeNdesvsig laveansal
wnIMeNdesvsinIlaveainsal
wIMeNdesvsinIlaveainsal
wIMeNdesvsinIlaveainsal
WIMeNdes g Ilaveainsal
WM& vsinIlaveainsals
wIMeNdesvsinIlaveainsal
UNTINEREIIUAYlaeeadnsal
WNTINENaEIIUAglaeadnsal



18-19 manAu 2561

919138 A.gNAA" WAIST WIMeNdesvsig laveansal
813758 AT.ViANS YN WNTINeaEIUAglageansaly

<

JannukarunANluTenuduliensUsEyinns
JuaruAndiuvesinuslasanz
nesussusmsldfidausuiinveulullomuaz deRnfiutiue uiodgsla



N5UTERAYINTILAVIIR UM INe1FETWAYNaUAToYse1 AT 9 Uagn13UseasiNMTseaund Usyans

AMNUANTS
nsUszguivnssERurIRRANende i nauaTaysen atei 9
waEN1SUTTYNIYINITILAUYNIR USeyeyrn3
“FFuuazuinnssuiiiodeny”

Fuil 18 - 19 fa1AY 2561

 wnAInendevigalaseansal Tunszusunyuiug Jwiaunusai

Fuil 18 ganAu 2561

08.00 - 09.00 u. amsidou

09.00 - 09.30 . o iTUANTUTEYIINT  eUseaw 80 U alaweasnsal
lng frsen1sdaninunusiil

09.30 - 10.30 u. ° ‘U’]ﬂﬂi’]ﬁ[ﬂ‘t}

1399 “ANARSNTTINVUNBNITHAIUINDIDUNIBNITIVY”

g giswnsiminuyusiil Inensindudng

10.30 - 11.00 w. o JinuauladnsutnIdenieau
o fEupunoUsIEINNASIsolY

13.00 - 17.00 . lauenNan Iy MAUTIENY & 81A15 100 U aufansyAs
UASUNS

MOUTILY  NFUAIUINITANE

WoIUTIENy  NRNAYINYBAanTLavdnUAEnNS

WeUIILE  NEUAIUINITIANITLATUIISTINe

WoeusIenY  nauavine mansinalulad Ieainssu
WazWInNT Y

WOUTILY  NANANINSINLAS 9195 Uazdsnden

WOUIILY  NFUAIVIASITUGY

13.00 - 16.30 . Ynawenanuide nealdawmes s vedseyu 80 U 2lageasnsal
g Un3deBulszduainiiausunasnYIaI iU



18-19 fanAu 2561

Fuil 19 aanaw 2561

08.00 — 8.30 1. amziieu
09.00 — 11.00 w. TEuaNaNUITy MAUTIENY (119) & ©1A15 100 U auLdansy
ASUASUNS

WOIUTTENY  NFUAIYINITANE

WOIUTIENy  NRNAY Y BIAManTLardnUAEnS

WOIUTIUY  NANAIYINITIANTUALUINITINR

Weeusseny  nauavinermansinalulad Jmnssuuay
WINN5U

WoUTILY  NANANINSINLAS 9195 UAzAsInde

VBUTILY  NFUAIVIENTITUGY

13.00 - 15.00 u. o itueuifsAvnsdmTu i aueraNUITBAAY Uiagann

¢ ypuifesivnsdmTuinauenanuidy
(MAusIBIEUAzA1AlUames)

® §i5Un
® NSUNEUBNANUIFBAIAUTTEY 21A15 100 U @ufanseAsunsuns
® mstEuaNaUITENALUANDS vieUsyru 80 U 2laseainsnl

e vsIANTT “udnanssun1sideiivedean” vieusyyu 80 U 7laseainsal

wnewe  WNSUUTEMIUDIRISNa19IU 1381 12.00 - 13.00 ¥, 919157379 1387 10.30 . ez 14.30 u.
* Muuanisoraldsunladlamuanungay



P
o o

4‘

N5UTEBPANMITBAUNR aMInendeignauesegse AT 9 “Ieuavuinnssuiiiodiay”

UV

nguIngAans walulad uinnssuuaziAngsy
(nAUTIIY)

xR

R

2

nMseenuuUaASemadeuTnad i uUTEEIusTnamanuesdelinaiy
193 A3 olgna Junswidivd aud Tund
LennalATuLTseuN SRS MIULRinIT9Enen

agwa FIanA yHuv 2edlng

Study on Phylogenic Position of Some Cyrtodactylus Species in Thailand by
Using Mitochondrial ND2 Gene

Prapatsorn Areesirisuk Narongrit Muangmai Kirati Kunya

Worapong Singchat Sorravis Lapbenjakul Watcharaporn Thapana

Attachai Kantachumpoo Sudarath Baicharoen Budsaba Rerkamnuaychoke
Surin Peyachoknagul Kornsorn Srikulnath
m’sﬁmm\mwﬁma%manm?ﬁugﬂmaﬁw"i‘%mié’mﬁdawaﬁiammﬁumdmﬁw
youifisinararmauysaivedunuieBlnludiofuned

Ufims ladle algna unindizg

nsalusuanBaduanthifuaneiug Rhodosporidium toruloides
Fonzdeadei (Wolffia sp.) denmswanlulediea

890310300 ANNIYAUNG qlian U deer Junsds
avomelulasaniUsesinguiduayiiuea waraiwoelulasaniusossin
FuoanduduuagiBndudin dwiussuudeansliane

wadnid dSur gintd Avsunde

MsiauiAIUANEmSUAIUALRUNYT
sung weaulny

nseenuuugmaUlihmdsuieltlumsiduiemdsny

ql3snidunn ossating
wmadian1ssiassnmalioussafieUssifiuaussausvassrudasainanieluoians
N3N MiouSeuAnzasSNEUAEnT i Inedsuigauavsiil

alAn FA3NoIsII

UnunvesilduenBuenas (eDNA) sonisasnsiulelduves Burkholderia
pseudomallei

Sdennsal Unnatwl an1sid dungisd 1a$ads wiggels
fenmueinneutdernsruutiniidswuunynouse
TunsnaanaaunaLNY

flan sinesila

13

22

29

44

55

69

76

84

98

109



18-19 panAw 2561

d15Ugy (siv)

dndnavesdnadunaenvylnuealusaululasawasluduiiuladala

'
a

NdawasiongAnssunisdnusevesensalesudmiladu

9vius FFurousty n3nlng waneny 391y Jggasnh w@nild madng
| e snAdLATUANFE AN YLy

Argn mvsada susWand Jemnaian nquomed auau

SUNUS WA
nMsAnuAMENTRtus U sTLnaR ke S ka1
WA FUnin3 InTRug 2eEm
UsgdnSanlunisiunuussunuiulmnesainouninasuman
WaINNSFuLIlALITRUIE EABUNSALETLAN

LEYINT AN SFNa Lnfee
nsAIUANNILYBBnesnseLaaduiglilasroulvsaaes
ileasamsindouiivesayulnslususenuuutayinuiiesesoundouun
ayulnsmvaulavsyuululasreulnsawes

QU ITTUIYINA

nguAnerans walulad winnssuuaziAinssy
(nalvana’)

xR

2

mMeRuduuUeTsinsiamandn dmiuihagnilfusaeies
Tngldinaliansiseudiedn

nsallna auns su1 aUs Nouale 5IININA
AnvazRNIELaEMINaUAURWUSINUTIEUAvBUNGoaYNT
NUNITIOL YUY 5UNS Mewu F5yv wiTliay AnAdnade uuudund
nsAnvinanefvestulaasendesmivsuuuiuiidunediuosiann

28990 YayUsedy sunsal Wwsdl sy widliay AnRdnade wunduns

mMsfinnsesuafiGensauaniniinanuuaiisleduiidhumsiaiasiode
Vibrio parahaemolyticus

flsua angu o5 Soumes nswssal Aseia
mmawmmiumsﬁma%aamwaqmémﬁmsﬁaWawﬁwffu
prgasanandukaraIsusznouiuednaInnINNILua

WS90 $AunsessIn 23an wesdad Fladsa deuni
mmwmmﬂmEJEU'eNLL‘waaﬁmauﬁmas@mmwﬁﬂuqLﬁaﬁw’iﬂﬂw@aﬂ
Wil Augd atld dssaula

nsfnuUssansamnisguinvedlansediawsutulagldvie PVC vuna 2 13

Tty Wenua Judy winum a51s avme nIns dey

!
117

127

135

142

152

163

172

182

194

207

216

228



P
o o

4‘

N5UTEBPANMITBAUNR aMInendeignauesegse AT 9 “Ieuavuinnssuiiiodiay”

d15Ugy (siv)

mswieulsifenanwanainuasaedidos

ging nsng 257105700 unn WwEe Fuas unea yneseug
FIAAY LA
nsmdsinavedlsenludlumisliuagmieldfulunanandund
sawadaaninsinlansiwuns

AUONT sy 437 gavn
mywmwdeaniifeiewsuanuaunsalunsdouaznai
nSEANEN ‘ﬁfﬂSauﬁﬁm'mvﬂwiaqmnmiﬁauiﬁmmiL%auasﬂmﬁﬂ
lsaSguayUIANATuA

ARus Tagiing oy lassed weswueinl LYisevana
wmﬁﬂmiﬁqaﬂl,aﬂé’ﬂwaim%lﬂmﬁaim81%’3%'151,1,1]@5514

algIsns ASHDY 0507 WAUSEAYS
naveIPALTesTNataLusTTLLuTReUs AV A e uad a1 Ting
wuvddeuliuas

¥y WEAving Useanu Usvarulua
NaveINSRAeUNaNUwInildeueenleduulnmillvulneenlandidninsade
UszdnSnmvesvaauasoinguuuddaulauas

¥y WEAing Useanu Useaaulua
msmanadutuiimnzauvesnaeIuildlunsidalaane sunundidelutiis
gasdlsmeialatenszen suneUaenssen Samiansed

Ty 3eayns a1e51s vewdeu addly Yeuna anayayn wdsuzysel
afUsznourdn Usuna waznisidsuntasluseuluesuwnasinoudia
Tunsithdunys

Avisviutl ufhdn gun3uns Saanifie uavedlas domune
msaauasmuszansanaunsalvaniengndnusey

freueUndLAd OR Lock

wnde wnuld Usena Wunie sy andng
nsiSeuiieuanandinanavesianuewivaenindnarsueulniiuesian
ununansfitusUReRIaing Sflananaiin waswanafin PLA nniedosiusi 3 i
WM udlfen e 19Enans Waisuns dunuia
nseuangUnsalila-Unlniangludu dhussuuinsetne

YA LR

seuuhsyaaznauldvedgunsaliasetneniu Cacti MmekaUndaty LINE
dannySny yned $3nT neaTes

!
240

250

258

267

276

285

292

305

319

330

339

348



18-19 panAw 2561

2

nauInerans walulad winnssuuaziaIngsy Usyyins

d15Ugy (siv)

' v
a o W

wwspanannululafwanaukuUlLe NN AR AUA S ULAT D98 UANIINITNYAT

Doy

a a

5NAR Ayaugan A udlleR 251gMs WEn NAna e
gvisdudsnisviauveseulesiveaninglading teulvduearieyluaa

g
wazgisAueyyadaTzvawTusuNulne ey

o o

g
5

Do,

NuAnG Imeds ARdand Wgnssar 83um seaYN 23AS1 NSNEUTE AN

q
a @ 4

Usiasey 99031058l BaeSer undnual lualwaa  inasu wilyy
sfudy ATansan qadng AugsIn

nsltdedinmooulaiussnmiada dwiunsinnisfounisaeu
Tusednawnisieas wasmaluladansaumea mnadvdnusily
Aoanua Hewany 1598w nssey wsds uadusy
MsAnwguisinueyyadaszuesinluviesiudminanyise B afiio
Yegsau Wud sumun Tauen wawnsd wwunzags
nsaRdnSusiui Ll sfiaglnainutsinmenia

auum Azluuen
nansznuveeniuledniindnansadenisdonaninnadyinenvedusa
TugneulseTRmaninssunsasoyse Jminnssunseioysen

ginaen ugasgAulUas  yialay Uszanw
nsfndenasiuusTinzaudmSuns iU hT T Touuaiiaenuuds
Tuasazanegna

fadgan Aeesuid Asun and
nsuenuuafiFensaudningesutafiensudansaudninannut

WU WTsNYY 9dan REie 191nsal ks
nMsiaLuguddTIInITIarNaaauUTEAVEA M

WYSUNS Buvuna LUHn Wolfisn nIUTng wInuLiies el 1¥nan
UATUNS NEYUTUNS

=

(mMAlUamas)

R

nswWseuigulsgavinnuasAnaUAvrensT 1IN annun s
funislalensinyaldinou

faEn Junles) 5 813U a¥Ian audud
nseonuuuieinlutunasAnwusyansnmusamsthdadude

U AVDEIEERHER

Woung Ul wauiing Junsum

!
360

370

377

387

397

407

418

429

440

451

461



P
o o

4‘

N5UTEBPANMITBAUNR aMInendeignauesegse AT 9 “Ieuavuinnssuiiiodiay”

d15U8y (siv)

nsUszliunndnuazuazianssuveseuledlafiuaandugauiuy
Won1 HAABUANT LU V1N
seuumuauliauukuuvaanweadfmelulasreulvsalaes
ql3shidun assrting oawnsal wsudl UJn1a ennay e
duLtiugalsanl waadng
nsUszdiumsuounaniwiveskAnfusiudamaiaesld
PnannsadlaunuATUTH

st udnfiane Soflassa quany Aseing Sauius

Tz Tand gulaum
manTinsgivanudadsdagldlusunsudniaguideiu
Tulnsdnvidofiofiunnsatu

nagns dunsAn vilugr auswa

NGUNITNEAT DMIT HauINGN
("AUTIEIE)

R

nsfnwanudululfvesmsugnliiieainsnelimauumsugninlneves
wnensnstudminuu

93501 gassnl Aslew Miwwgualiesd assdl Junsen Ysednu vessndl
MIAATENTEAUNMITENVOMTEUNNMIUNINTE VBT
lngléinalianisinmilesdaya

gandnd Litesinlsay jdmes Sued
wuslifivnzandmiunsiaiunounIaionauumaniady

n3As wnseassA

nsAnwAumaInvanevesnslEnRumansInYms:

nsdlfinw Jwmdnleezys Useinaan

WAy s

nsiawdawnasninualidmngiag

weiSues aadey
nsuRERSusio s TsayulnsEnws e iNyar LA
ahendnwaliuemsvissiusmiunguuaithuesunusmaudes
FJmIansys

a5 Herdsgy Tausedl ndnaeudng omun 1edides
Ausanviaevese s iudostumssunsmseslugmuiinarudios

suaanulan gneanulan Jwminunusii
g273¢ Aiyoue Usenns ¥aae wamien Walnvn

!
a72

480

490

499

507

517

529

542

556

566

576



18-19 panAw 2561

2

2

#1508y (sid)

nsfnwdnuuzmdstnenfivmngaudmsunalanmeeadriuniey
I5nsal waauseneset Jvse i
AruvaInvaIETesEnuturessue U umnn S Tnany3
wiesla [esiveng

ANUVAINNAEVDIUNUYINLNDY as15usgUszrBUlmeUszansua
wadmsaud Sunitu va3dnd Jotanl wiu aogaen

HATDIAUAEIUNS (Helianthus tuberosus) AoRANYELTESARALELTTH
gnainn Waiss ASIUS waufan

NFUNTNEAT DMNT FauInNdou
(naluanasd)

R

2 B B B R

2

2

mﬁﬁﬂmgﬂLmesl,gaqUa’miau (Ophicephalus striatus) EMIUTIUNUBIUIN
guneailes Jminyssug

Aty $YMLITUATEY UTIAN AU d@n83e deuanIw
MsRALITTINITANZINTILA

NUAITIN qUA TR

nsfnwmssdnalnandudeasidonuazdmaes

0 newsaga nazina Alaiu 351nsal ygidiss Tunen Aundn
MeiAHERSaeTIN1Te9 N IN1E LA

giias nunidaqvs deudnd qiuns

AR Ssutu LNt

413, nesan WeInd aSuns
maSeudisuUfinusnuasamninidelifiuilomiinisdn (tusaomis)
FENINAL LAz ALY

logTand dynauien Ang wwme
nsAnYILIARNITIRIIIMSIERNIARSUANABINITVOILE Y

AnAdy Y1amee Undien eSasina
wundlumsianiuiiundsugnuaumaulmduguuuulsadeu tionsveade:
Fanwes svaiiodll duneesyuseina Yminaszuii lnsyuyuiidiusiy
935 ueawd Un3m BeiSosuseand dnwan Aty
wumemsiauiuiwasgnuaumgUidusuuuulsadou tomsvioadien
Wanwns duanudn sneasylseing Jainassuii lnsyuvuidiugy

a

U930 ieisueUsedns 93501 vuewd wisuna Aglydng

!
584

592

601

614

623

635

643

651

659

667

674

683

693



2 B 2 B B B R B

2

2

v
o o

MsUsERAnIMITERUTA s inendosuAgnauriensen a3 9 “Iduuazuianssuiiodn”

d15U8y (siv)

nsianman st fuigninoeuausyfivuasSyni

wsTve) MAUe Syaunsed mayyune anasei ansiunsana

arisiug undla

ﬂmm‘wmqmﬁLLa:mﬁuﬂuaasﬁﬂﬂisﬁwa’%ﬂ HIUNNIRNETaARNLN

Souum quan AMTIN aMTTuANTR Faden iuAs
guuthsananslieummundedafiag

lyeavs WusWIum
mslisslerinnuiaiudusdafiondnomadentosduiagy

g0 geAnzlans 2315 A9EN1 B3 WARTIA
WanSosiuTTUTEINNgUaE AU UL I Red IS a3
Yowudl umuadadssn Houdnd goums
m'ﬁﬁﬂ‘mL’ﬁan@fﬂumiwamﬁfﬁmw‘gwﬁﬂmﬂﬁﬂ‘ffn (Momordica cochinchinensis)
WITUWINT Unees e Jan Indind dowuns 26 Fan
nsliiaymymaunuiloldlundnsosingvatuldla

dllua guuning ey nauziles vlivg) AITAULNG
Famsndadnuazarmiesnsnnuimndniniivasndeveanuasnstiugniin
tulanazein a.iulaw o.Uselaude Jminyisud

a1ms deufiatned Uszau adaga 1an35d ulsas guimn anudud
navesnsudiLEnd et nfiuazduriddaeaseiuas
flan1sdasuNIsIend?

W3 weulszlau Wesuws vihlsae l@ndny Bude dsw udandn

4u101 @y

nsludasdavyumaunuuteandlundadusianie

Wysanwel Taulee USe s augiie Jausses diua s
wanFueleAsnantnndendiulsiuduvaeauazniluledn

Woidnd aBuns wyTnil deivies
nsthimindeveimneidssgndsuliion sinonans Smiaguia
meiuUsimeaziumionamuelussuudeuseivg

3517950 Ewviml @155 vewdeu auvney anaviv afeyey) wWdsusysel
naveslendinyaldfiou Jonen wazdeownd donsiaSayiuln AunNanEs
LLauqmﬁmua%aamﬂuwﬂqaau

qu101 @y

¥
BUI

703

715

723

737

748

758

766

774

786

800

808

820

830



18-19 panA 2561

NEUNITNEAT 9IMNT Bawdndan Usyayns

d15U8y (siv)

=

(nAlu&mas)

xR

xR

naANaLavAnaNvsraseululalagaIInAugaunsEiutny
a5ouvn Weynae WUy 11
msldiawntenaskanasylivasiudlnadueimsmin
dmudsdniiieades

aa o 4

Asdnwal gnesd gansh waundn fnuun i auun ey

WIS 9193w wgua auAn YANIUA a18Luns
AaanTANIATvadRuaInmanzUgnivasugialuiuisualils

9 Y
° [

SunoeTyUszma Jainassuia

SOULN vuen wuAing Sunsuia dan Wnedila Juelsda anadnd
nsuTulssnnmemaneglueimsinglifuasygiseuly

nuavng wausehivg llug) AuTHa

fiansusifannadilnedana fusatuogsemeudu

(W.A. 1893 - W.A. 1991) feadpsnulndunsnoulans (w.A. 2468 - W.A.2561)
Fonaw dosugaye 015501 aseveduns wyan lnmes

LERUAS Ueenand Svwuuyl uiles

nsWauInATuedldd Ténsennmamilevesive

Usedaas Yozdd 9800 un29d 1ndnn nesuwiy utdgeyn ANTseivin
Usunamuuduees (Caesalpiniasappan Linn) Fmnza
Tundmhayulng

Ea

s

NYNTTOU SULAND NYNT SULAND UL TWsehvg ulgey AnTseiving

NAUEISITUEY
("MAUsSEE)

R

JadofitiasiemnuduiaveansdniunuinnsgIusEUUINMIEuAmANLIEUY
nudwndeslulsmeuna: nsdifne lsmeruiansvuys Swinduniys
gonsnl sl gnded suiug
nsaanasiUnAaussan s ieifioguatw dmsutinGeutasud 2
naulsaSuihuaduseal

AS1Y5 AT ANSTiug wsvaasuns

NaN5ENAN373 9 desiidaarieaussanInmenevesgieny suadiunsieal
gunedeuinia Yminanys

fnney Badnnju

843

851

858

866

872

885

891

899

909

920



P '
o o A

N5UTEBPANMITBAUNR aMInendeignauesegse AT 9 “Ieuavuinnssuiiiodiay”

d15U8y (siv)

nii
NAUAGITUHY
(nMallawmas)
R uwwnsnsHanesesLdInnandauazd1aeh 931
nquA1 N1INA WoIws AT 28 seauaN
@R Yadviianuduiusiunnraussdeuvesigeony suaaathem sunefa 942
JINIAUATIIVEL

WASUAN @ndat



N5UTERATINTIEAUYIR UM INeNdeswdgnauetessen ass 9 “Ieuazuinnssuiiodnn”

4 N

ngY neA1Eans walulad uInnIsuLazIAINTIY

UNAIUILAIAUTIYNE

(Oral Presentation)

N15UsEYNIVINTTLAUVIANNNING IR INVNNNHUATDYTYT AN 9
“FReuazuinnIIuNadnN”
Uil 18-19 AanAY 2561

\ wInendesviglaveainsal Tunszususiguaus /




N5UTERNININTIEAUIA N INeREBAYNaUATEYsEN ATIN 9 “Auaruinnssuiivediay”| 1

n1seanuUUasNATamAdaUnadnuUssiunsTInamansvasdangu

a ¢ o a3

Y95 WA aigna JuNSWIIYE” g3 Juvd

unAnga

Tornduetozivigligivamnsandeulnufuuaznszlaald druusznevvesteit
Uszneulumensegniiiulassadrssuimn uanduduiiviuihiganssgnidrdetudielfauns
wndeulmld Jymdohvesaivdniluginifnfugiviusinuasaiumniusidiminiunosiung
Tnsianzodnets Jymnszanaztmaauasdorindon felgmdmaniiunliugduedisoides
Tndlvgudiatvazsdulsatoitndenlasameiudidn Tunsinweinistoindngn qivdes
I§sunsdsulddefioundefuagud uinismegeulazyssiduinamanivosnendsnsdou
foiftoudu s1dufesfindomaaeuiiouszidiu lullagtudslililideenuuulodrauanizianzas
ilesnndanududeunadinamant udldliiniomeaeuTanoiunysrasdunussyndld dainlviua
manaaeuld linsswssifuresnmstssidiuiinamansivhiiaas ddunisesnuuvadiaeiomnaon
Fanamanivesdoriniougii iloussliulszavinnuesdorinisusdinnud iy lunmseenuuy
in3emaaouTaduludesdnuideyailadidu nisindeuiivestoringtuiedudeyalunisoonuuy
padlerdunisiadond et miinfiasiinismaaeudeiiion Tagnimuslifegeanogil 150 oy
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Tévslunuannusia Y (Axial rotation) 30 831 WwILAULEY X (Flexion/Extension) 120 841 WAZLTINA
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DESIGN OF MECHANICAL TESTING MACHINE FOR BIOMECHANICAL EVALUATION
OF DOG KNEE

Chatree Thoasiri"" Nattapon Chantarapanich® Sujin Wanchat’

Abstract

Knee is an organ that allows the dog to move and jump. The knee consists of a bone
structure. And the ligaments that hold the bone together to be able to move. Knee problems
in most dogs are common to all dogs and dogs that are overweight. especially Problems with
knee bones and osteoarthritis. The problem is constantly rising. Most of the dogs are osteoarthritis,
especially small breeds. For the treatment of the knee. The dog must be replaced with a human
implant. But the biomechanical testing and evaluation of the replacement of the artificial Testing
machines are required to evaluate. There are currently no specific designers due to the
complexity of biomechanics. | have used a versatile material tester. This often results in
inadequate biometric evaluation. Therefore, the design of a biomechanical prosthetic knee
tester to assess the effectiveness of artificial knees is essential. In the design of the test machine,
it is necessary to study the function of the knee joints in the design of the motion function.
The weight for the knee test is set to a maximum of 150 Nm, and the tester can hold a load of
150 N. Adjusts the degree of rotation of the workpiece in Y (Axial rotation), 30 degrees of
horizontal axis X (Flexion / Extension) 120 degrees and the pressure of the dog's movement

mechanics to a maximum of 150 Newton.

Keywords: Testing machine design, Knee, Biomechanic
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(m) mwmsmﬁlauﬁﬁﬁmmﬂmm%’av{hqﬁm (Charles D. Newton et al. 1985)

Hagtuilldfinisesnuuuinsemaasuiivainmatsdadunisnaasunsegnuesuysd 1wy
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WUU (Charles D. Newton et al. 1985) Tngazruabmdulumunuiunuiitngn x, y, z fanind 3

Flexion / extension

A 3 Amuanisnieuiifiinainvestaialin (Charles D. Newton et al. 1985)
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AN APPLICATION TO ASSIST A TRAVELING FOR VISUALLY IMPAIRED
Jatupol Srivilas'” Chanin Wongyai’

Abstract

Visually impaired people always have problems on traveling by bus because they
cannot see the bus stop where they want to get off. This project is developed in order to assist
those who are visually impaired in traveling by buses using GPS technology and smartphone
system.

The system is a development an application on Android smartphones which will alert
the visually impaired bus riders when they travel within specific distance before reaching the
destination. The application will also announce the name of other bus stop when they enter
inside a radius of 20 meters. In addition, the application will notify to the passengers, if they
have pass the destination bus stop. Those appropriate alert distances are calculated by
comparing the location of mobile phone and the locations of bus stop. This Experiment is
repeated with different areas such as open area, top closed area and side closed area.

Experimental results with 3 different scenarios showed that the accuracy of alert
method was 90-100%. However, a variation of climates and environments cause some errors in
GPS reading. Therefore, in the future, the algorithm should be developed in order to read GPS
more accurately.

Keywords: GPS, Travelling Assistance, Talkback, Visually Impaired

! Department of Computer engineering, College of Engineering, Rangsit University,
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2 Department of Computer engineering, College of Engineering, Rangsit University,
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STUDY ON PHYLOGENIC POSITION OF SOME CYRTODACTYLUS SPECIES IN THAILAND
BY USING MITOCHONDRIAL ND2 GENE
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Abstract

The genus Cyrtodactylus is one of the largest genera of the gekkonid lizards. There
were 279 recognized species totally which 34 species of them were found in Thailand. Currently,
some Crytodactylus species are endangered extinction in Thailand. The nucleotide sequencing
of the ND2 gene in mitochondrial DNA was applied for studying the diversity and evolution of
five Cyrtodactylus species in Nakhonrachasrima Zoo compared with the species in different
areas. The ND2 gene and geographic information were used to compare the phylogenetic
composition. Five studied Cyrtodactylus species were separated into two groups. The first group
contained four Cyrtodactylus species such Cyrtodactylus peguensis, Cyrtodactylus tigroides,
Cyrtodactylus thirakhupti, and Cyrtodactylus auribalteatus and closed with species located in
Malaysia clade. While the Cyrtodactylus chanhomeae was in a different group and closely

related with widely distributed species in India and Sri Lanka peninsular.

Keywords: Cyrtodactylus, mitochondrial DNA, ND2 gene, Phylogenetic tree
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Introduction

Cyrtodactylus is one of the largest genera of globally gecko lizards, with over 200
described species, it is widely distributed in Southern to Southeast Asia, Himalayas, Indonesia,
northern Australia as well as Oceania (Nazarov et al., 2014; Wood et al., 2012). It contains 34
recognized species in Thailand is a diverse genus of Asian geckos, commonly known as curve-
toed geckos. Currently, thirteen species from thirty-four species of Cyrtodactylus that are found
in Thailand, which is listed as protected species under the Thai Wildlife Protection Act of 2003.
Those list does not include seven species that have been described most recently (Ellis &
Pauwels, 2012, Sumontha et al., 2010). Cyrtodactylus peguensis, Cyrtodactylus thirakupti,
Cyrtodactylus auribaltealus are an endangered species in Thailand. Recently, molecular
phylogenies of Cyrtodactylus were revealed biodiversity such as investigated samples from west
to east pattern of diversification, moreover, basal divergences correlated with the India-Asia
collision. There were make the genus the candidate for exploring faunal impacts of the collision.
Over the last decade, the diversity of the Cyrtodactylus are increased as a consequence of
numerous descriptions of new species, most of them was discovered in karst and caves of
Southeast Asia and Oceania area. Additionally, phylogenetic information with a large number of
species and variable genetic markers on Cyrtodactylus is needed to require and elucidated
more conclusive evidence of Cyrtodactylus diversity.

Surprisingly, although the diversity of this lizard is very critical. Previous phylogenetic
studies based on ND2 and/or COl genes may not be sufficient to delimit several cryptic species
(Agarwal et al., 2014; Lohse, 2009; Nguyen et al., 2014). In this study, ND2 gene of five
Cyrtodactylus: Cyrtodactylus peguensis, C. tigroides, C. thirakhupti, C. auribalteatus, and C.
chanhomeae was found and characterized in Thailand. Based on the phylogenetic relationships
of ND2 gene with the largest molecular dataset, the evolutionary process of NDZ2 within
Cyrtodactylus diversity was discussed. The aim of this research was to study the phylogenic

position of some Crytodactylus species in Thailand.

Materials and Methods

Specimen collection and DNA Extraction

An individual of five species (C. peguensis, C. tigroides, C. thirakhupti, C. auribalteatus,
and C. chanhomeae) that kept in 100% ethanol during 2012-2014 were taken from
Nakornratchasima zoo. Individual species were morphologically classified based on morphology
(Nazarov et al., 2014). A piece of muscle clipped from curve-toed geckos in each sample was
collected as source of DNA. Whole genomic DNA was extracted following the standard salting-
out protocol as described previously (Supikamolseni et al., 2015). Animal care and all

experimental procedures were approved by the Animal Experiment Committee, Kasetsart
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University, Thailand (approval no. ACKU-SCI-022), and conducted according to the Regulations
on Animal Experiments at Kasetsart University.

Primers and PCR conditions were previously described (Kumazawa & Endo, 2004). PCR
amplification was performed using 20 ML of 1x ThermoPol buffer containing 1.5 mM MgCl,, 0.2
mM dNTPs, 5.0 UM of primers, 0.5 U of Tag polymerase (Apsalagen Co. Ltd., Bangkok, Thailand),
and 25 ng of genomic DNA. PCR conditions were as follows: initial denaturation at 94°C for 3
min, followed by 35 cycles of 94°C for 30 s, 45 — 60°C for 30 s, and 72°C for 1 min 30 s, and
then a final extension at 72°C for 5 min. The PCR products were detected by electrophoresis
on 1% agarose gels. The PCR products were purified using FavorPrep GEL/PCR Purification Mini
Kit (Favorgen Biotech Corp., Ping-Tung, Taiwan), and the nucleotide sequences of the DNA
fragments were determined using an Applied Biosystem 3500 Genetic Analyzer (Life Technology,
California, USA).

Nucleotide sequence annotation and analysis

Sequence assembly was performed to combine all overlapping PCR fragments into
one contig strand using SegScape software v 2.5 (Applied Biosystem, California, USA) and re-
checked by visual inspection to ensure the accuracy of variable sites identified by the program.
Multiple sequence alignment of mitochondrial ND2 gene was performed for 119 Cyrtodactylus
species and five species as the outgroup (Gekko gecko, Gekko japonicus, Hemidactylus bowringii,
Hemidactylus frenatus and lguana iguana), using the default parameters of MEGA 6 software
(Tamura et al., 2013). Phylogenetic analysis of both two data sets was then performed, using
Bayesian inference (Bl) and Maximum Likelihood (ML). The best-fit model of DNA substitution
was determined for each gene using Kakusan4 (Tanabe, 2007). Bl analyses were performed with
MrBayes v3.2.6 (Huelsenbeck & Ronquist, 2001). The Markov chain Monte Carlo process was
used to run four chains simultaneously for one million generations, sampling every 100
generations. Log likelihood and parameter values were assessed with Tracers v. 1.6 (Rambaut,
2014). A burn-in of 25% of saved trees was removed, and the remaining trees were used to
generate a majority-rule consensus tree with average branch lengths. The Bayesian posterior
probability in the sampled tree population was obtained in percentage terms. ML analyses for
all data sets were performed using RAXML, followed by bootstrap analysis conducted with 1000
replications. Combining the definite phylogenetic relationships of different species, with the
distributed information of each mitogenome type in the phylogenetic lineage of curve-toed
geckos, the evolutionary process of the mitogenome structure were determined. The genome

arrangements with the same components and order were classified as identical type.
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Result and Discussion

The mitochondrial ND2 gene of C. peguensis, C. tigroides, and C. chanhomeae have
been reported in Genbank database. However, C. thirakhupti and C. auribalteatus have been
not reported in the database. This study was the first report of mitochondrial ND2 gene of
Crytodactylus in Thailand. The ND2 gene of these species was sequenced and carried out for
building the phylogenic tree. To investigate the phylogenetic position of all studied
Cyrtodactylus in Cyrtodactylus phylogeny, the phylogenetic tree was constructed and analyzed
based on NDZ2 data set from 119 Cyrtodactylus species, together with those for 114 gecko lizard
species obtained from the GenBank database were conducted. The results showed that the
most sequences of Cyrtodactylus species were arranged distinctively into 17 clusters according
to geographic distribution (Figure 1). The results from ML and BI divided the phylogeny trees
into A-Q clades. Phylogeny tree was added Cyrtodactylus sequences database from slightly 21
Papua New Guinea data and 14 Malaysia data. Their results were revealed as follows: clade F
can divided samples from Papua New Guinea. Malaysia samples clade has belonged into clade
G, which closely related with clade H (Figure 1). Whereas, four Cyrtodactylus in Thailand (C.
peguensis, C. thirakhupti, C. auribalteatus, and C. tigroides) were showed monophyletic clade
and grouped in clade H. Moreover, the comparing of geological distribution in our samples data
was relatively closed in habitat living (Figure 1). Nevertheless, the position of C. chanhomeae in
the phylogeny was found in Clade C and closely related with Clade D (Geckoella species) which
similar with previous research of Grismer et al. (2010) and Wood et al. (2012) (Figure 1). Normally,
the group of Geckoella species in Clade D is distributed in India and Sri Lanka peninsular. Thai
Cyrtodactylus in Clade C of phylogeny tree was the most interesting feature in this study. The
geological comparison between Thai Cyrtodactylus species in Clade C (C. chanhomeae, C.
chanhomeae (in this study), C. angularis and C. jarujini) and Clade H (C. tigroides, C.auribalteatus
(in this study), C. oldhami, C.payarhtanensis, C.tigroides (in this study), C.thirakhupti (in this
study), C. lenya, C. peguensis and C.peguensis (in this study)) was found that the Cyrtodactylus
species in clade C distributed in northeast area of Thailand while the species in clade H located
at the west and south area of Thailand nearly Thai-Malay peninsula. However, C. chanhomeae
in clade C widely distributed in the northeastern part of Thailand. This species located in similar
area with the previous study of Geckoella species where was the dry geological zone (Agarwal
& Karanth, 2015). Furthermore, in clade H, the genetic information of C. tigroides from Genbank
was not monophyletic group with C. tigroides of this study. It was possible to be misidentified

species or revealed cryptic species.
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Conclusion

The pattern of phylogenies of ND2 gene separated five Cyrtodactylus collected in
Thailand as two groups. The phylogeny of C. chanhomeae closely related with Geckoella
species which widely distributed in India and Sri Lanka peninsular (Clade D). In contrast, four
Cyrtodactylus were closely related with Malaysia Clade.

Suggestion
According to this study, some cryptic species was not identified successfully by using
ND2 gene marker. The study of the whole mitochondrial genome would clarify the identification

of cryptic species.
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EFFECT OF COMPRESSION MOLDING PARAMETERS TO THE PRESSURE CAVITY AND
PERFECTION OF WORKPIECE USING FINITE ELEMENT ANALYSIS

Patiphat Khosito!” Nattapon Chantarapanich?

Abstract

Cavity pressure is an important factor in mold design and identify the size of
compression machine. Generally, the different materials results in different pressure level in
cavity. In addition to materials, the dimension of mold also affects the pressure and perfection
of final workpiece. At present day, knowledge of materials and molds affecting plastic forming
is widespread, but for rubbers, these factors has so far been little studied. The study of these
factors will be the benefit to the mold designer. In this study, factors of the compressive mold
dimensions and processing parameters, including rubber compound, size and length of rubber
overflow, and radius of cavity angle are conducted to monitor the perfection of final workpiece
using finite element method. Result was found that the design of compressive mold affecting
to the pressure inside the mold cavity. The higher volume of rubber compound leads to higher
pressure in the cavity. The larger size and longer of the rubber flow affects to the lower cavity
pressure. In addition, the more radius of curvature affects to easier the rubber flow to the land

and the cavity pressure lower.

Keyword : Compressive Mold, Pressure Cavity
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Gap (0.5mm) Change
1 1 1
R2mm R 2 mm R 2 mm
Change

Fillet (R2mm)
No No No




N5UTERATINTILAUIR UM INedeswignauetoysen asen 9 “Iieuazuinnssuiiodenn”| 37

4
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CASE R1 10% - - -

CASE R2 20% - - -
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CASE VII 20% 15mm 0.5mm 2mm
CASE VIl 20% 25mm 0.5mm 2mm

NAN1538
N153ATEYNaNITINaRIRLAuNsludRINSng19ENsaaTUANNFUR LS TE NI
ANNTISweSTR iU suUdRiuANAUETIinT UL ANNENY Tlve R uUlARw T e UL

M3197 4 saussiungluduaiiniensazanuanysaivestunu

Parameter o o ¢ 2
CASE ﬂTIEJ@‘NﬂWEJSLUL‘U”I (MPa) AIMUANUIUVDIVUIUY
V L G F v
R-1 0% - - - 9.616 HRA
R-2 0% - - - 27.68 W
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Case R-1:V=10%, 20%, L=0mm, G=0mm, F=No
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Case IV : V=10%, L=25mm, G=0.5mm, F=2mm
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Case VI : V=20%, L=25mm, G=1mm, F=2mm
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Mold Force
| 35
30
- 25 //
- 20
= /
315
- ; ]
“ 10
: ’ //
= 0 ! . . )
s 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
Time

A9 16 Nsnassauaungludn Case VI (€18) N5 1wangksINBaNTE YA UBLALA Case VI (1737)
PNMFITenUTIlaNUTINYesE1T 20% s1agldansafiaglvaidisulugsauld
Tnganudunegludnliannnisdaensugegwiivivlalesdunagananudulunsmives Land

fnszyihrowlRuifiuuLNatueg 19505y wansbiiuiussdiungludiasinduegnemaitu

Case VIl : V=20%, L=25mm, G=0.5mm, F=2mm
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Mold Force

Force(N)
e
o 1% o v

v

1] 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04
— Time

AN 17 MsTassrnuaungludn Case Vil [GRE)! NTIMLENILSITIEN9NTEVAULNRLN Case VI (¥37)

INMTIFENUINTNYTIIUURIEN 20% ensagldannsadazlvainsulugsaule
Tnganudungludilaannisinaensiuasegrsiuiiviulalasdunagananudulunsmives Land
MnsgvhrpuRuiiuULNaueg 193057 wansbiiudussiuneludsfintuegasnsitu

diUuazafiuenanisIvY

AsAnwIAINITTwessulsenaulufieuiuinsveensiildlunisndn Safiaulfwes
FOIUAU YUINVDIAUNTIVOITDIU AU LATAIINYNIVDITOIU AUV ILNANNG1IULUUNAS AN
NSLUIUNITNY CAE (Computer Aided Engineering) A1e3sn1smslnludiediuudsigiuuinass
nadinaans Aruda Boyce wuin msfimesfifiduliiinsdiasuitevussfuneluidhiuisa
819 LLazﬂ'gwuauu‘jsaﬂmaa%wuﬁﬁ’]msamé’mé”;aLLajﬁuﬁﬁy’udwaﬁaﬂ’;’mé’uma‘l,mﬁmﬂwmﬁma%
Farelud

1. Usimsensiewinnisnadaiifideldinisdasslifi 10% offset uaz 20% offset
szdmaneusuiAstuaslusfiaiensmunsiisturessimseniiiiaty

2. $aflanailfmewnadivessesensdudumaiwesidfylun snadavesusfinriens
TuAedlelgainulAmesensiiiua mﬂmasuaﬂsmL%ﬂgjsziaﬂﬁumaaem%ﬂixﬁﬁiﬁdw%ﬁﬂﬁmaﬁu
melunifinsanas Fslunszuiuniswanazauisayniskanldiewazlasnds F11nn1ssasausaiu
meluthilaifidesgduasnuin wssfuasiugeda 27.68 MPa luuSinasvesnafiuinnindiufiss
20% NNsENuUULIRITlEnelugramnssuN Ui faiouuudntiuaraiugy
wsssuneludufiudlaflfiiy 20 MPa Fsazuiuldinnisiiesnuuuualfinsierswuudalaedilale
E]aﬂLLUU‘ﬁaﬂé’u‘UENEJNﬂ?uE]’lT\]ﬁaiﬁl,ﬁ@é’umﬁHﬁiaﬂﬂimamEJNG;IJ’JFJ%%MS%‘LJEU@}’JHLLJJ'ﬂQJWEJNLLUUE‘]’ﬂVLG?{

3, mummmn%waw’aqmaé’uﬁLﬂuwwswﬁma%ﬁﬁwﬁ’zﬁumﬁmmuLLiqﬁumaiuLﬂwéfm
uiu Aawdorunannuniesesesduganniu msluaiudesd uressnsaerinldfuasusady
MeluinranaImuNanISNna8d Lwiﬂmm%wuaqﬂiawNé’umswa&ﬂmmmmmﬂﬁwqﬁ'mmzau
wrdvesivuefinhaiuly Usinesvesensarluasenanidwiilienslidiud widhawngeaau
Wulvazyilbiussiungludigaiuanudndu

4. ANUINMIVENBIYIIAU H1ANNENIVRTBIEAUTANEIIInAUlY avvilrenslva
iisesensdu (Overflow) laidfuuagsilsalddnelunimdnusdfaniouuusatugatu Suiomnan



N5UTERATINTILAUIR UM INedeswignauetoysen asen 9 “Ieuazuinnssuiiodenn”| 43

yuavesusifusiesiilngiu udlulurasfefuieruemeestesesdullsesfiduiulusuume
Tenslnaiingossnsdu Overflow) suifiutazauduainaegluilianmnsofiazdemangsessns
uld agviliusstumeludusfanigaty

Fathu MssenuUUATNTimesTesuiiuie s UUSEunsEUILANSING CAE (Computer
Aided Engineering) faesgtiaudsivludiodiuud lnslduuudiassnisadneians Arruda Boyce
%Gzhﬂiumimu@mt.azmﬂ%mmﬁm'mﬁma%ﬁwm1xauﬁqmiuﬂ'1517|'%N5m%m'mﬂizLﬂ‘mmaéf’m
Fnsnasassudfiniensuilugiunuuagssesnatlunsnniivhitan wagldauninvesduny
fmngauiigatoausioansvesgaanssuty 4

daisuauuy
el sideludimvessiuiiiadungluudiuinisiidensveedivesensuaed
TasuanusouLiinifiu waz v Design of Experiment (DOE) wiAsuduiusszuinassnuneluidn

¢ o

AUAAUAMNTIRNB59S 4 ANIsTmaslunsIdesald

LONA1381989

K. Kyas, J. Cerny, M. Stanek, M. Manas, D. Manas, V. Senkerik, LLazﬂuﬁlu 9. (2012). Measuring of
Temperature and Pressure in Injection Mold. International Journal of
Mathematics and Computers in Simulation, 6(6), 600-607.

usaAgVS audRaunw. (2548). waAnssunslnavasnedmaivasumaduazn1sirlule. ngamme,

wgsuEINg eviides. (2550). Mmataszinszuaunstiudusundndarionnediuesiisosaaisld
fisiute WuasdusznauTasldlwludioduun. uvminendoweluladnszaomnd
WIzUAIALD.

FysHus, a. (2555). Tasen1s nsAnwngAnssunisivavesensvaelviasinudamnsauiaan.

150303 vaslvena. (2552). wAadeie: nszuIuNsHaEaLaznAlulad. ngawne: drtinaunadyu
atuayuNTIdY (an.).

st Aditunt vyens Indnead uagdyad deluatiun (2557). N159188%@01UN50INNTER3A
BRADNNIALHUNILULTALN. 21581598 1NINIZRUNATNIZUATILD.

ASTM. (2018). ASTM D575-91 Standard Test Methods for Rubber Properties in



44| 18-19 gamu 2561

nialviiuangannanunsiuanewug Rhodosporidium toruloides
Mwnziaeengen (Wolffia sp.) weanrsuanlulofiva

d9a5103al Anngyauna’ gilan yun® sues Sunshs

unAnga

lulefiaa Ao SaRalamesuasnsalusiu (Fatty Acid Alkyl Esters) Ailéiannufisemsud
L0aa3aty (Transesterification) seninsueanasedfulasndiwelss (Triglyceride) Famuun
lugtnuunsaledfufiazauluomsvesuyuduasdn suitedfalitagusvasdifiednyinisndnnsn
lusfuanBadndninuaneus Rhodosporidium toruloides TISTR 5186 @lidaluoms fems
wzAeBadituaneiuidinanluemsimizidssiwIsuaindr (Wolffia sp) Tusiesiu
nMawzAssBadaninduaneiug R toruloides TISTR 5186 Tuawnamizidssiodouanni Ghuvis
umBuns 3 n¥uluiindu 100 fadans) fgamgil 30 ssaneadea we 150 seusdowit (uan
72 #3las wuhdaduanidfuaneiug R toruloides TISTR 5186 annsniadyfiulauazarunsonan
nanladfuaranlilueadld nsinssideinioudalasulans® nui Sadudmiituaeiug
R. toruloides TISTR 5186 aunsanaansaludulddiuau 12 ila laensaurduiifin (C16:0) Wunse
luduindelduiaageani 0.847 lulasnsusiolulasans Andudosas 61.97 vesnsaluduiiamun
nsaUdudiandaidunsalusiuianusmilusdadululedvals

Adnfsy: nIaludy Badwdnuniu W1 Tulediwa

! dnfinwssauSyanln wangasinetmansunvadin a1 3vumaluladnatuuasnisinns
i InEImans waluazaundey umendemaluladwszeeundmssunsivide Inenvasses
F9919msead e-mail: atcharaporn.supa@gmail.com

2 999798 AalyInemans wanuuarAuandon uninerdewmeluladnsyseundmszunsivide Tnenvssee
JIInTEead e-mail: sunisa.b@sciee.kmutnb.ac.th

3 feremans1nsd anirinenmans nasuuazduandon univerdumaluladnszeeundmszunsinie
Ingnumszgad Wninseeey e-mail: aiya.c@sciee.kmutnb.ac.th

* gfﬁww‘wﬁn e-mail: aiya.c@sciee.kmutnb.ac.th
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FATTY ACIDS FROM Rhodosporidium toruloides
CULTURED BY Wolffia sp. FOR BIODIESEL PRODUCTION

Atcharaporn Suphakanchanakul' Sunisa Boonma® Aiya Chantarasiri®”

Abstract

Biodiesel is a mixture of fatty acid alkyl esters that are conventionally produced
through the transesterification chemical reaction of alcohol and triglycerides. Triglycerides are
mainly found as the lipid or fatty acid storage of living organisms including human food and
animal feedstocks. This research aimed to conduct the production of fatty acids from an
oleaginous yeast, Rhodosporidium toruloides strain TISTR 5186, non-food ingredients, using local
Wolffia sp. or duckweed as the culture medium of the oleaginous yeast. The culture of R.
toruloides strain TISTR 5186 using duckweed as culture medium (3 ¢ of dried and ground
duckweed powder in 100 mL of distilled water) at 30 °C with an agitation rate of 150 rom for
72 h showed that the oleaginous yeasts could be grown with lipid accumulation in their cells.
Gas chromatograph analysis demonstrated the production of twelve fatty acids and the palmitic
acid (C16:0) was maximum production by 0.847 pg/UL or 61.97 % of total fatty acid. This palmitic
acid could be promising feedstock for biodiesel production.

Keywords: Fatty acid, Oleaginous yeast, Wolffia sp., Biodiesel
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uni

ndmdutafeiugulumstuedeunsifivlamaasugia melulad uazdau Sadiannu
Fududosdnmuvdmdsemiliiuinaiifieme Soaivanza wariinunnia aenandesiuguasd
VYIYBIUAZNITVEILFIVDINTEUIUNTHERN IUNIANBATNTTY QAaMNTTU warAuu1AY JaqUuumas
nEsnuiinruddyuaziivnuimmdnde guasvesuywd fo nianuanidomdmeata ndsy
Tusduvudanandafuundmdanuussianiildudmunly sufdinmdaldlanzuissene
Fedmnudululindseuazdiduingnmzmvauaaundany ufane wé’wuﬁ]'ml,%at,waqma%
finangadesannsynaadunavesssmadnanuas fasoonndsny uenaininssuinnisudn
Womdmeadauaznszviunsunlnlidomndmleadadeeliifnd gmmsdwindon o9 Jam
fegeunszan wardymuafivanddludunnden Mmemauadinaanisuaandanumadenyio
wasumaunuifnaniwgs s1e1gn wazfinnuiduiinsdedwndeniadumadeniiunzauuas
Fefusenmsuimsdanandanulueuian

Tulefwa (Biodiesel) wiasanatoaimosvansalusiu (Fatty Acid Alkyl Esters) Wuioinas
naunuihifufeaiiinanujitonaivaudieameifadu (Transesterification) szwrindlnandivelss
(Triglyceride) #l#nnsnlusuludaidinfuueanssedlneinsauiomaduiiialfisen Tuladiea
fandinisuwnlwdifialisanihduiisaanlasiden Snveiieruduiinsdedwndemiiossin
fsinufedeunszanildainnisuenluiiin (uniinduagamg, 2561) mnandsduniswdnlulofiva
fio wnameslasndwelsdildannsaluduludad®ia wy thifuda esmnundundufivemsuas
fthsiuitddsy nsthfivermsidldlunssuiunmssdnlulefivaeianeliinnzviaunauenis
i’m5&'&'&Naiﬁaué’wmmiﬁmmqasﬁu nMsiduaiamuvamenialuiunddidinyiaduidlafe
915 51A1gn uaziinandngs Iaduussifiurhmedidesduiunsinuidessly

Bandminiunsotarludugs (Oleaginous yeast) Ao Barflanunsoavauludulinielumad
IFnnindesas 20 Tnetminiwaduis W Sa8 Rhodosporidium sp. wasdias Rhodotorula sp.
($aunsal 3394 uaz v wunla, 2554) MATefiH U Bas Rhodosporidium toruloides
aunsnazanlviulafeuas 55 feleuaz 68 (Wu et al., 2010) wazdad Rhodotorula gracilis @131
avanlusiuld%eas 72 (Choi et al., 1982) Falusufiavaumeluwasvesdasansarhluldiduasaa
silunsuanlulemealdwuiefuiniuainiidy (unaduasams, 2557) Yefwedadnanisiu Ae
WindvlalFegnemnd Wuilumamzdssies Snandnlutudedmiinuiags woedlddddindld
Duomsndnvesuywdauisdand vennnifannsamezidsdaduanidiuldfeveuniod
MNAANYAINTINLATERAMNTINTITUEsAsUsuuazumadlulasiauge sgdlsAinunisrdnlusiy
mﬂﬁaﬁwﬁmﬁwﬂuﬁawmLwﬁaﬁaﬁaa&ﬂuwﬁuﬁmﬂﬁﬂami Fafanudnduideridouasiamun
Tnananuasfiduumsndniidurlussdugramnssu

mAfeilsdiruadlalumsinmaudululdlumsinedesadnaminsuse fufie
Fefwimhitthudne fe dadeldth Wolffia sp.) TnethunldiJuundnsusunazuvadhlasiouly
wngiAssBadudnthif dudufivneniifvuiadniian ordvaoseguuinvesundniy dailutufiad
wazifuermsianiziu wuldiluluunguignsuaziedony Yuoenidosld suddefriuannuin
H1 @neug W. microscopica Huvasnsusuluguuts fevar 5 uazunddlulasiaulugUlusiu Seuay 28
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(Appenroth et al., 2017) naalALUINIT NSUOUINTY NTENTWEIITUEY LiIN15AnwIAMAINI
Lnguinisveskinuindaisiulamsausunm 1.5 n5U WsAuusuie 0.6 nSu wagladuuSuia 0.1 nsu
founidne 100 n¥u (nsueunsly, 2544) dreantuninvesididuisfiaindawulailuuas
flosrdsznaunslaruinisivssneudounasasvsutasunaslulasiay sildifianuuiauls
Tunsialfduuvasomamzidsdadndnifufionsuanlulefioa doyafildannuided
ansalfifuuumidlunisudnlulefiaanvouvdofiniovesldiiyad wagianudululd
Tumsihluitanndeseafionisuaslulefiwaisifuyuilussiugramnssy

QUILEIAYRINITITY

1. lefnunmsinsidesadudnthiuaneius R toruloides TISTR 5186 Tusysuidosdu
Tngldsifimlsnnluosduduunaasemmslunsmesies

2. Lﬁaﬁﬂww%mmluiaﬁLézjaiugﬂﬂuaqLuﬁal,aama%aammi‘uﬁu (Fatty Acid Methyl Ester
vi3e FAME) dandnldannsnlasufiainanBasiuanisiuaenius A toruloides TISTR 5186

25aun159
1. el aewusBasdnAmigiu wasTngiu
mimﬁﬁiﬂumufﬁaﬁ@mmwazﬂuizé’u"?me::ﬁ (Analytical grade) hagsERULINIFIY
39877381 (Microbiological grade) BasiuAminsiuansiug R toruloides TISTR 5186 4nFox197n
theinenmanstinim annduideinermaniuazimaluladuisusendlng (372.) wagslaannisifiu
Tuundshvesumninedemaluladnszaeundmssuasuie IMewnszeas fruarusiazasn
SunUIUAIY Tainszees (Win 12° 49" 29.3"" N, 101° 12’ 55.7"" E)
2. mswRsueIsIEAsasnanintuanduang
mswseuiitel i duunasansemnslunisinz dedadnaningiu sudunsiaednei
Wazondeihussunasfnuenvesiiliiedoseon mnidsuauanliuiadussozna 72 $lu
nniusufigumnd 60 esmisaidea Wuszernalidosnd 48 Halusauldinfuieadn vkuieils
UnlilunsnazsausoLAS g 1mzUN 550U (Retsch, USA) ﬁsummLé’umu@uéﬂmwaamLLﬂiqs'au
500 Tuaseu iukhusssllulagaaradudelflunasionduewnameidedaiamiusiely
Ms3enemnsIeLasdainanisuandiunae wisalnefauUasniinsmiey
994 Xu et al. (2014) wanshuausiuthnduiinududuvesiunnsdosas 3 Gmthreusunns) uas
suAanaudunsasng (pH) sensalalasaassn (HCY aadudu 1 uesuea (N) ldaiaadunse
fnef 5.5 arntuienmsinzidedadnanisuinseulaludduntietusule (Tomy Digtal
Biology, USA) flgaumgdi 121 ssmeaidea unan 15 unit slilidusa waziiluldmneifosdad
ranluduneusely
3. MswReudeuay s AsTadkaR Ty
nawdeudodaindnindumeniug R toruloides TISTR 5186 sfiunslneugnide
(inoculation) 317w 1 lalail (Colony) adlua1n15:MaIgns Yeast Malt Broth (HiMedia, India)
Y3uns 3 daddns ﬂm%aﬁ'aqmﬁqﬁ 30 pernLeAlToa e 150 seusiewdt Wuszeziian 24 dalus
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meluaioavguuunuaugunai (LabTech, Taiwan) ﬁ]u"l,mmmaaam mﬂuuﬂaﬂmmaaamaﬂu
9IS Lamaammammuumﬂmmmﬂsmm 100 fiaddns Aaududuvesiaudodansosas 10
(USmmsrioUTung) inzidesfigunad 30 osrnealdea 1o 150 seusiounit Wunan 72 $alus
vnsifiufiegnsansuriuassiant (Suspension) v 24 Falug iieAnaunanisiniziisuay
naaigpivlavestaduamiitu 1un mineinisgandunduuasiicnnueniaduuas 600 uilung
(ODsoo) $h8LATRIIAANIAANGUAALLAS (Thermo Scientific, USA) wavmstahmineaduivesiad
wAmiTudeeods lnedsuifieunisaigivinvesdadudndiiufinzideduemavaigns
Yeast Malt Broth dafuownsgasinasgiu meldanmzmzisadiontu
a. msfenunsuannsalusumelusedBadantitusaznsiesesiviialulefiaa

Tuguvenuiiaeameivainsnluiu (FAME)

nsfanunisaannsalutunielugadfadnaniifuludauam dudunisiae
Houadtanieadouludian (Nile Red) uardosgmialiosuamgosisaeusivameatiiunielumad
gaddendesganssauvlgesisaiwud (Nikon, Japan) finue1ImaY Excitation 430 unlulmng wag
AMNE1IAAY Emission 690 unluluns n1sdeuiwaddadfeddenludisauazdosgnisiiosuas
WaaaLiaLsziumﬂuawamu’muL‘Uul"dmmﬁ-uaa Pugkaew et al. (2018)

nsatansaludunwaddadudntindudautasainisues Byreddy et al. (2015)
Audsaaddaflasusissmauruassiaddléanmamznidssheriestiuvisruigs Oro
Alresa, Spain) ir1aLEa 3,000 saustewit Wuszeziaan 5 wiit arntuvinliwadsadnaminsfuunn
iloanUasensaluiusenainiwadsiienisléfiinazarsuaraduidesindage (Ultra-sonication)
Fvhazarefildluniside Ae arsazarsaaslavlesy (CHCL) naummuea (CH;OH) Tushsidau 2:1
(U3unssauiuing) dauﬂﬁmﬁmﬁwé’qqﬂ%ﬂamﬁ 131830 (H,) ueundym (Amplitude) Sawag 40
MniATesameadieadudss (Sonics, USA) meilfeadaduanisuuandiunslasazans
wadbadifuieldlusiiarasuiinneg 3 Tedans wardindudeaindsgeaduiunisvgadandu
Feasouas 20 Jundl idunan 10 Wit iuRensaluiuiindaldfoniestunismmuigeiinnuia
3,000 soUAeuT 1usreziian 5 uiil lnendsainnistunissliAvianizansazatsdlula
(Supernatant) asluviaoanaaes uazvhnisszmedvinaraistimuneenanuasanaaeLitelile
nsmlasiu

mseeiviinailulefialugUvesndiateamasuensnluiy (FAME) Fsrdnldann
ninluduiiataandadudniduisiaioufalasulaned dudunislasuinisieseives
guéiaiosdieinermaniuazinalulad uminerdomaluladasnd Jmiauassvdun nanien
lulefiealuguresuiiaeanosvesnsnlasiu (FAME) 9annsalusufiadaldaindaduanintude
Uiz nalinsudieamesiliaduiniianinidues Lepage wag Roy (1984) Tnenaunsalosuiiatale
nBadudnidufuiumiuea (CHOM) wazansavatsluseulasigealsd (BFs) ﬁuﬁqquﬁ 100
svniwaifiua \unm 30 Wit tnduhlieseidoeteudtadaslangil Tnowdousadlasnlani
Pldased fe Agilent 7890 GC (USA) #ifl Flame ionization detector (FID) wazmadul (Column)
Pld3A5129% Ao SP-2560 (Sigma-Aldrich, USA) @n1izlunmsiaszisaulasainizvesinunseluas
nuTa (2554)
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NAN15338
1. dugninevesdaiudnthifuaeiusg R toruloides TISTR 5186 wavdnunzU101MNS
IWELAE
%ﬁmamfﬂﬁumﬂﬂ’uﬁ‘ R. toruloides TISTR 5186 filaladidudunssou gusrslaladuuy
nay voulalailiseu (Entire) uavlalaflondayu (Convex) uaﬂwmmwammmmwaqLévaam&ﬂm

ﬂaawamsm L‘L]‘L!G‘Nﬂ’TW‘V] 1 mmimuLa&N&JamNamumumi&mlmmnmumm L‘L]‘IJGNJTTW‘Vl 2

a1 n) dugruineilalad uar v) dugruinenvadnelindesganssad
vaagadnanuiuaeWus R. toruloides TISTR 5186

v v '
a o w ° o

AN 2 81T AL TERNARUNTUAS IUNNEUAR AT NAY

2. masgiulavesdadudmisiulusmmamizidesfivisulaaind
NsAnAINNTASYRULAasadkanniuaneiug R. toruloides TISTR 5186 lue1mns
wnzdesBadndnuiiugunieulianndiuans Alun1sienINIIN HaRINIIAANTUATULAIYRILAR
A sa a ¥ o ¢ v a ¢ Y] I
BaninueauLa 600 Uluwng wasnat vilngaauiivesdad nn 24 alus Wussesiiaisu
72 il wan1saseyiulnvesBannanuniuaneiug R. toruloides TISTR 5186 MW 1giaeamieaIms
MaseuandIuaKg TAIN1IANAUATULAIVBUTAREAATIAINE1IAAULAY 600 UTWLATLINTY
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sdwraLiinimannsrarnaIweIszAee Taawfinann 1.406 + 0.042 18 3.231 + 0.490 Femuneds
Sadivsnamadiiiudu denadostunatindnisaduimedadiifiuiuedsdeiiomasnsyozioan
Yoamsinzidsutuiy Tnewiuann 0.128 + 0.008 Sadn3u 1y 0.181 + 0.031 fadn3u wandliifiuin
Sadaunsosydulalsluemsmnstedainamiduimionand desudeuiumsmeides
AIYBIMINAIEAS Yeast Malt Broth ?zfm,i‘]ummiammm%’m wudﬁaﬁwamﬁwﬁummiaLfﬁm@‘ulm
Tumsinng Lammmwmﬂwﬂmmwmmiammmmu 1MUY Laawammamumummw
mﬂmuﬂivammwmmw 1.3 wh (Reanuathmineeduiwesdadfissosnanmsmnzidos 72 $9lu)
mm‘ww 3

) )

ODggo Dry weight (mg)
4.00 0.30 -

3.00
0.20 -

/4#7' b d —
0.10 4 [ )
l 1

0.00 0.00

200

L
1.00

Time (h) Time (h)

M7 3 0) ANNIPANTUARLLANYDUTARTARTIAINETIATULAT 600 UTUIRS
) U wnaduitesgad aneldanneingideseanmsinnsifesneiu
(@ 9nsmzidesdadndniniuin3ennnd A 0mnswagns Yeast Malt Broth)

v
§ a o

3. mMsAnnunisnannsealaiuneluasgadndnuidulugmunimn
nshanunssdensalatunelugediadudnhiuludwunm lensdeumadiad
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14.46 wazwialeanesvansaaliiosn (Stearic-AME)  0.195 lulasnSuselulasdns Andudeovas
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R. toruloides TISTR 5186
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W7alOANOIURINIAALLLEADN C18:2 0.197 14.46
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E-SLOT AND L-SLOT MICROSTIP PATCH ANTENNA AS INVERTED L-SLOT
AND INVERTED E-SLOT MICROSTRIP PATCH ANTENNA FOR WIRELESS SYSTEM

Ponlawat Suriyal* Suwat Pattaramalai’

Abstract

The research article presents two types of microstrip patch antenna, E-L-Slot
microstrip patch antenna and Invert L-Invert E-Slot microstrip patch antenna (look like J-3
shaped slot). Both microstrip patch antenna can operate on frequency bands of 2.4 and 3.69
GHz. The structure of antenna used FR4 as the substrate and their input impedance are 50
Ohms. The results of both antenna simulation are that the return loss value is less than -30 dB
at operation frequency band 2.4 and 3.69 GHz and the part gains are 2.49, 2.48, 4.2, and 4.19
dBi respectively. In addition, both microstrip patch antenna have bidirectional radiation pattern.
For designing model and simulating of both microstrip antenna, CST STUDIO SUITE 2016 is used

to analyzed and simulated the results.

Keywords: Microstrip Patch Antenna, E-Slot, L-Slot
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S-Parameters [Magnitude in dB]
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S-Parameters [Magnitude in dB]

S-Parameters [Magnitude in dB]
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DEVELOPMENT CONTROLLER FOR CONTROLLING TEMPERATURE
Tanaporn Payommaiz*

Abstract

Fuzzy Logic design for controlling temperature applied with the small oven. The aim to
design controls with fuzzy logic that can control well. The microcontroller and MATLAB /
Simulink are used for designing. The display will show by pulling data from the microcontroller
board. The display is shown by using LCD on the control process with oven which is used 2
halogen lamps for heating conduction.

Keywords:  Fuzzy, microcontroller

2 Faculty of industrial technology, Valaya Alongkorn Rajabhat University Under
The Royal Patronage, e-mail: j payommai@hotmail.com
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6 15.04 71.30
7 17.55 75.20
8 20.06 77.60
9 22.56 79.58
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19 47.64 87.17
20 50.14 88.12




741 18-19 siapu 2561

mmﬁqummﬁmﬂwﬁ'@ﬁm@mugﬁLmummgml.ﬁﬂuﬁuﬁqwﬁ'mﬁm
\hunng
70
60
50
40

30

nanfld (ui)

20

10

1 2 3 4 5 6 7 8 9 10

Iuntunsn (Alansw)

Q== a7l lFAnATesTAULLNAST N =@ nanfilfannsiaiATes

ai 2 wansingaugiinniaesingumgiivuuinsguiiguiuduaiesiadvuneg

nan1singungiaininiesinguugiuuuninsgrufisuiuiiaiesfidndinune
80 aemwaIdyd 91nN15ANYINITOUNIAFIEN LAt Tindlna s aTuazlRnmgifiasan
Usvana 70-80 esmeaidoa Feazthniiinldunasuadunnii 2
Fsdnwauznmsvihanusesieuwieiunyszasdlivasnlelalaulunsinudeu uagiuones
mpdleufeuidstagey audoulugouaziinnudoulsyana 60 81 80 esaneaidea 1osan
sosnsliuemesairaussanlimuisulumeuldegrsdifiowiuinnisldnudeddnuldfuazannisly
wé’m’muaxﬂ’ﬁauﬁuaguiﬁ’vﬁﬁ]{f&lammmé'au

dsuuazafuTeNansIVY

9nmseenuuufmueuiledasindniunszuiunsdudiunis ddldlulasaoulvsaiaes
dusauaa lunsasinszuaunisdudunilsiu agldiunissaesnssuiumamendifinamiag
Feimiledunmuazvilaodnn uazdyansstunasaeilaaudsannsadeidsininlivanligean
wagyivanmdsluililvanldinaauaziyansaninsefugamniiiarunsaviussivvosdayy o
Tmneurlalasneulnsawosld lunsuuudasinssuiumstuagldismslnsziavesna
seldsunsu MATLAB wiellduuudiassiilndifesiunssuiunmsmunuasaiteioglilunisesnuuy
snuan Tuniseenuuufmuiisdasinagldlusunsy MATLAB ilefiasiiasnssinanauauesues
N3TUILMIROUTIAEVIAABUAUNTEUILNNTTIS



NSUTERANINTTEAUNR UM Inendesignaueseyse a3 9 “Ieuazuinnssuiiodny”| 75

LONE1581989

51515011 Juanlvey, 15507 igLﬁEN waz naudn mfgf\]quﬁqa. (2558). Namadégmmﬁuazmmqﬂﬁia
smsthlaih arwdy westiinaewdsdiiarasiildvesndeih hsswinssuaunisly
Anufounuulovuia. Msa1smAlulagn1sevng uinamenaegaenn. 10(1 naay 2557 -
Augngy 2558)

31 Wolsatl wawBesde duswll. (2532). AnvimeassuasiUSeudisunisndemnderieseu
nasukaeindiunsiindeninmegliiin. 1sa1sideuazdassaudvnisinens.
6(3): 144-148.

9539 W wargwId Uiy, (2016). ssuuadvauanmninigludeu lagldwdesusausznding
uasorinduazinallnsideaman. The National and International Graduate Research
Conference 2016 %t 183-190.

Ho, W. K., Hand, C. C., & Zhou, J. H., (1995). Performance and gain and phase margins of well-
known PI tuning formulas. IEEE Trans. Contr.Syst.Technol. 3, pp.245-248.

J. G. Ziegler & N. B. Nichols. (1942). “Optimum Settings for Automatic Controller.”

ASME Trans., Vol. 64, pp.759-768
L. A. Zadeh. (1965). Fuzzy sets. Information Control. Vol. 8, June, pp.338-353.



76 | 18-19 giapu 2561

nseanuuugaafulninassuialdlunisinuieanaesu
glsimiluan assalindg’

unAnga

sidoFesili Juniseanuuuasaslagldiledidnnialdamsafiiandanuludilg
Tngldfaiduvesuyuduazinisiduiismdsnuliinildgdaisessonssuaiuadunuuuind
Tunisidsunsaiulwinannlugaiiledidnyiauagldfifvdsqlunisimi lasauussfulwdi
TunseonuuuldldflediinnEanuuisnanduiiaudnas 27 mm $1uu 64 67 Lileadisuruile
Andaliin lnsesnuuulugafiledidnnia 4 wuu Laua WUUIUIY LUUBUNTU LUUNEY 4ag
wuuifumes Tnkamsvaaesuin Wadidwiin 117 ke naasuulugailedidinviats 4 wuulaglivelvan
wui Tugadiledidnviauuveynsuilederiifuisesifesnssuauvuuindasliinanlunsniauas
AeUszqundian daulunisiiadindrenazenn 1 afe dmsuauiiiiivin 117 kg arwusavinle
Tugafilsdidnviauuurunuwaniddlnihldgsan 002502 W uagdszdvdnmlunisudnlwinuindiae
0.03679 % lumsfinai 1 ada oaudimin 25 ke widsuanuuduiuRTed Envdaldsaslnii 0045 nw
Garhuiininaiu 78.63 % agvildidsluihenatu 95.12 %

Ardfsy : AleBdnvialuga nsfiuies mdalih

! gagmansiansd arvrdvimainssuliih umineraesivanenssrd Smingasond

3

e-mail: churairatchinda@yahoo.com



MSUTERANINITEAUDIR UM INedesvsignaueiegse a3 9 “Ieuasuinnssuiodeay”| 77

DESIGNING PIEZOELECTRIC ARRAY FOR USE IN ENERGY HARVESTING
Churairatchinda Akkanit!”

Abstract

This research were designed circuits using piezoelectric to generate electrical energy.
The pace of human and harvested energy available, with full-wave bridge rectifier to change
the voltage of the Piezoelectric and use capacitors to serve cumulative voltage. The
piezoelectric has diameter of 27 mm were used amount 64 pieces for build floor to generated
electrical energy .The designed have 4 types are parallel , series , combination and spiral. The
results show when a 117 ke weight pressing down on the 4 types of piezoelectric modules, the
serial piezoelectric modules have almost a charged time and discharged time of capacitor in
bridge rectifier circuit. When a person weighing 117 kg step left and right on it the parallel
piezoelectric module can generating maximum power up to 0.02542 W and efficiency in power
generation maximum 0.03679%. The a person weighing 25 kg pressing down on piezoelectric
module has generate electric power 0.045 nW. So when the different weight 78.63% can generated
the difference power 95.12%.

Keywords : Piezoelectric Module, Harvest, Electric power

I* Assistant Professor of Electrical Engineering , Udonthani Rajabhat University ,
e-mail: churairatchinda@yahoo.com
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COMPUTER SIMULATION TECHNIQUES FOR ASSESSING THE EFFICACY
OF AN ILLUMINATION SYSTEM CASE STUDY CLASSROOM FACULTY
OF PUBLIC HEALTH UBON RATCHATHANI RAJABHAT UNIVERSITY

Asoke Shithongtum®’

Abstract

This research Computer simulation techniques for assessing the effectiveness of an
illumination system case study Classroom Faculty of Public Health Ubon Ratchathani Rajabhat
University. In this research, the researcher classifies the classrooms with the number of Fixture
Units per area into two categories. Classroom Type 1 Fixture Unit 2 x 36 watt (T8) 9 sets per
room and Classroom Type 2 Fixture Unit 2 x 36 watt (T8) 12 sets per room to compare luminous
intensity and power consumption between lighting system standard and computer simulation
from as build drawing. The research found that the luminous intensity in both type of classroom
gave a higher value than the lighting system standard Equal to 115 lux and 149 lux. While
electrical energy consumption was higher than the lighting system standard equal as well as
luminous intensity of 2.88 watts per square meter and 2.89 watts per square meter, respectively.
That is, when the lighting system is improved, follow the lighting system standard. It will increase
the performance of the lighting system. The result: luminous intensity is reduced by 30 percent

while the electrical energy consumption is reduced to 21.5 kilowatts or 172 units.

Keywords:computer simulation, luminous intensity, lighting system

! Teacher, Electrical Technology Faculty of Industrial Technology, Ubon Ratchathani Ratjiabhat University.

Ubon Ratchathani, e-mail: asoke ubu@hotmailcom
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UNUMYBSALDUIEABUBNIYAd (eDNA) Ran1sasnslulelduvas Burkholderia pseudomallei
v a ¢ o g1* ¥ ¢ o ¢2 ¥ aa A 2
SaRensal Unnatiuid’ an1adedl Aunzaed® 163283 Wiygala

unAnga

Burkholderia pseudomallei \duwuaiiiisunsuaviinuludsuindon wazdeliiia
Isawdesslada anuawisalunisasislulefiduves B. pseudomallei finud1fnysianisagsen
Tudsundeuitlivangay duiusfunmsndutvedlsaudessladauas nsnueufioug Tulefidu
YouuaTiiTaUsznauiie wedudnailss TUsiu afin wazfldulenisusnigad (eDNA) n1sAnyn
TuuuaiSonanesin wud1 eDNA WWudulsyneuiisnludenszuiunsadslulefidu nsAnwil
i¥ausannilulefidunny 2 Sures B. pseudomallei $1unu 8 lelaian fimwidsdluewnaidsaie L
LAz MVBM Uniigaungil 37 *s wanisinlulefldusnedesasa 1alotdn uaziausuias eDNA fae
WaoeLsaud wansliiiiuin 8. pseudomallei uwrazloluanasislulefldunaznyu eDNA TuuSuia
fumnensiu Tasadrslulefldumings Wemzidsduemns doade MVBM wazadn eDNA u1ngn
dewnzidaduemsidende LB 8, pseudomallei 3113w 3 lalatan (B. pseudomallei L1, P1 waz
H777) grideniflefnynunuImues eDNA sionsasrslulefidy saensidseulusl DNase | wW3suLiiey
Aulsiifuoulesl DNase | wazfinmuiduiian 3 Yu nanisneaswanslimiudi oulesl DNase | aany
TuToftdulutudt 2 wag 3 faifu n1siAuenlesl DNase | annsaduduunuinues eDNA Tunszuaums
a¥slulofldunes B8 pseudomallei wandliidiuin eDNA Wudiudseneunilsfiddlululofidumying
184 B, pseudomallei Fansldieulesi DNase | enmazifumadonuilslunistlostiu wiovhatelulefidu
VD3 B. pseudomallei

Addey:  Burkholderia pseudomallei Mduweneuonwas Tulefldy

L ihfinwisyAuvasinging a19190T23MemMNNISUNNE AAILUNIEIAaNT Uun1INEIA8 TR UUNY

e-mail: p.rattivaphorn@kkumail.com
? 919738 @1919aT2IMe M TUNNE ARIzUNMmIanT unIneIagveuLN, gudidelsauFoaslnda
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THE ROLE OF EXTRACELLULAR DNA IN BIOFILM FORMATION
OF Burkholderia pseudomallei

Rattiyaphorn Pakkulnan'" Sakawrat Kanthawong® Sorujsiri Chareonsudjai’

Abstract

Burkholderia pseudomallei is a Gram negative environmental bacterium and a
causative agent of melioidosis. B. pseudomallei biofilm-forming ability is crucial for its survival
in unsuitable environments, correlated with relapse melioidosis and antibiotic resistance.
Bacterial biofilm composed of polysaccharides, proteins, lipids, and extracellular DNA (eDNA).
The eDNA has been demonstrated as an essential component for biofilm development in
number of bacteria. In this study, the 2-day biofilm in Luria-Bertani (LB) and modified Vogel and
Bonner medium (MVBM) media at 37°C of eight B. pseudomallei isolates were examined for
their biofilm formation and eDNA quantification using crystal violet staining and fluorescent dye-
based quantification. The results demonstrated the variation of B. pseudomallei biofilm
formation and eDNA quantification. B. pseudomallei grown in MVBM demonstrated higher
biofilm formation compared to that of LB. Whereas B. pseudomallei grown in LB demonstrated
higher eDNA quantity. Clinical B. pseudomallei isolates (L1, P1 and H777) were chosen to
determine the role of eDNA on biofilm formation using DNase | treatment. The DNase | treated
and untreated biofilm were examined daily for 3 days. The results demonstrated that DNase |
treatment lessen B. pseudomallei biofilm pellicle in LB at day 2 and day 3. These findings
indicated that eDNA is a key component of B. pseudomallei biofilm matrix during biofilm
formation. DNase | treatment may be an option to prevent or disperse B. pseudomallei biofilm.

Keywords: Burkholderia pseudomallei, extracellular DNA, biofilm formation

! Master of Science Program in Medical Microbiology, Faculty of Medicine, Khon Kaen University, e-mail:
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2 Lecturer, Department of Medical Microbiology, Faculty of Medicine, Melioidosis Research Center, Biofilm
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unin

Burkholderia pseudomallei WunuafiSounsuau ﬁLfJumqumaaiimmaaaaiﬂﬁa
(melioidosis) inumsszuialdiialan Insagnumsszuinvedlsesnniigalussmaunuieidony Tuoen
Besle wagnaumilovesseinaAsaansiie (Cheng & Currie, 2005) I1uaugUlelsamfesslada
Tudszmalnenulfgeanlunians fusenideaunileuazduiusfuduunuaiielufuiinsiawulg
nilun1Adu 9 vesUsewmne (Smith et al., 1995; Suputtamongkol et al., 1994) Huhelsadosslnda
wldsudeivuiiouluiu Ay i WdsanerIunesEuumaiunigle Aavids viensuusenu
fheaziionnsld veadadeideundu lofiauvy fadelussuumaiudaans fndelute Husy
fha dewindes nufiavids uazeranuldlunnedeazlusnanie saadignssuadon uassinl
f8msn1sideTinanlsafessladagauinis 40% (Chaowagul et al., 1989; Currie et al., 2000;
White, 2003) luagdudslifiindulesiulsaudasslada n1sdnuwiimesiujdiue onalalanad
whitmsmniiaelaildsunsinwegagniesuasiunan metlestumsindoavmuedsnuidooslada
fomsvdnidssnsdudadeiifiegludsnndoulaianmilufuresiuiifiinisssuinvedse s
nsruthfiazenn uidisAanssuveanunsnslugginizugn vlsilenaduda 8 pseudomallei
Tuduldgs Tneitliimsaldgunsaiitestumsinie dufu domvedsaudosslndaluiiuiissun
Tulszindlng ImEJLa‘wwsaeha?jﬁumﬂmsi’uaaﬂLaaﬂmﬁaé’qmLﬂu‘f]zgmqmmwﬁﬁwﬁagasm?jq

Tulefldu fanud1fyrenisfsedin wavdreliwuailifonmudoanteiilimunzay
B. pseudomallei anansaadrslulefida uenand dadevmedeuandon tdun prudaduvennde wan
wazgaumgll Peduasuauansatunisadraluleiiduves 8. pseudomallei (Kamjumphol et al.,
2013) wazonainaviliuuafiermuldludwndeuilimuneauls lulefiduves B pseudomallei
galanudunusiunisneliialsaluayed wu yiliian1sdainie (adherence) fulwaduaslaadn in
TiAnnsvauLAss (evasion) :nsyuugiiANAY (Kunyanee et al, 2016) way 1518970
wandliiiuin lulefduves B pseudomallei vinlwuuafionudes1UjaugAldlunisinulsa
(Sawasdidoln et al,, 2010) 91avilHARN1sNEULT LS (relapse) waslsaudooslada (White, 2003)
fssnuuandlfidiuinisndududivesfinelsamiesslndaduiudfuanuannsovesnisaing
TuleMauves B. pseudomallei (Limmathurotsakul et al., 2014)

Adulontsuanieaa (extracellular DNA, eDNA) Wudruusyneudideylu extracellular
polymeric substance (EPS) matrix a99lulofduassuuaiitionalsanaisuiln d518971U71 eDNA
fnnudrdgydoauauysaiveslassadislulediduves Pseudomonas aeruginosa §amy eDNA
Tululeflduuiuannn waziewles DNase anwsavhanglulefiduiinanfiuiingdwes P, aeruginosa ¢
(Whitchurch et al, 2002) WenanimsAneUYIUMYB: eDNA semsainslulafidumas Campylobacter sp.
aeteulyyl DNase AauisaanuSuiauweslulefduues Campylobacter sp. lawdufiu (Kim et al.,
2017) N15ANYINAVET eDNA sionisasisluleflduves Listeria monocytogenes Falununiisee
15AMLANBIMIT WU eDNA funumdrAmaenisdainig Lavaiasnvesnisasislulefdues
wuATi3eiing (Harmsen et al,, 2010)

uwndalifisieauiaunum eDNA lumsasslulefduves B pseudomallei Faazdieudndry
agsBaivildnladuusenouiidrfyreslulefidunes B. pseudomallei fsiumnniuisunum
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999 eDNA sionsasslulelduves B. pseudomallei faganusaluuszandldiioniuauniseasng
winvhangluleflduves B. pseudomallei wazazdulszlemidmivanausuusslunsinisls
INUIZEIAVDINTITY

Weans1991 eDNA Tululefduiuviinduss B. pseudomallei mensldioulwal DNase |

ANTUNTITY
1. NM5W383 B. pseudomallei

1.1 B. pseudomallei 31uu 8 lolgian Usznaunig \Hoiifnuena1ndedingae
(clinical isolate) $1unu 4 Tolwian Téud BL, L1, P1 uay H777 wazidefidausnainduandes
(environmental isolate) $1uau 4 Tolean Téun 3E, 8E, 23F uay ST39 (15199 1)

12 wzidies B pseudomallei mﬂﬁgaﬁl,ﬁu%’ﬂmﬁqmwgﬁ 80 °% ATUUDIMITABUTE
Ashdown’s agar Unilgauvindl 37 o 1uinan 48 Falus aniuth 8. pseudomallei $1uau 1 1elad
LWW%L%&NM@W?%L%B&L%@ Luria-Bertani (LB) (Us¥naunie tryptone 10 N¥4 yeast extract 5 NFu
sodium chloride 10 n$ ¥ndu 1 ans) wdiaman 3 fadansvieemsiaeade modified Vogel and
Bonner medium (MVBM) wiatan (Usznaunae MgSOs 0.2 NS citric acid 2 N1 NaNH4HPO, 3.5
N34 KoHPO4 10 N4 25% D-glucose 80 Haaans 36% CaCl, 1 Hadans ¥ndu 919 fiadans) thluuy
Tuguuidiouuuiag (incubator shaker) fian3u3 200 soustownd figaungd 37 o WWunan 18 Falus
Wievnidudosudu

13 1h 2% veadesudumzdsduemsidsade LB wia MVBM wllawan 25 Sadans
wazthlutsen figamgil 37 °o 1unan 18 $alus Aeuleziiluiadnisgandunasi 540 uiluwing
(ODsap) ﬁwm%ﬁmm@mﬂﬁuum (spectrophotometer) LiloU3us1 ODse TlFAANLYUU T
0.8-0.9 dwsultlunimeaesaly (Kunyanee et al,, 2016; Taweechaisupapong et al., 2005)

a5 1 B. pseudomallei Mlgluns@nwnil

B. pseudomallei isolates LSS
B1 Gl
L1 Joan
P1 N4
H777 L&
3E AU
8E AU
23F A
ST39 AU
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2. Mmyaszvnisadsluleaun (Biofilm formation analysis)

11 B. pseudomallei usazlolwian (ODsqp 0.8-0.9) Usuns 200 ulasans whuasluus
azmquued 96-well microtiter plate $1u7u 8 nauUnilgungd 37 s (Hunan 3 dlus 910ty
anuuATiseiliBainizesn wesiiuemadsstolmiviingg 200 lilasdnsuasUndefigamgd 37 @
Hunan 21 3l nduganuaiideilidainizesnuazérsdeindulasaide 1 afs doudiuemns
eadolmiviung 200 lulasans wazvuflgamgd 37 o Huan 24 $alus ielildlulefidudiiony
2 %u (2-day biofilm) annthudslulefidugeindutasnde 3 ads udaiu 99% wsuea (methanol)
U3u1m35 200 lulasdns wnan 15 unil wdagausiueasanuaziiin 2% asada Lalowdn (crystal
violet) itedioulluloftdudiuna 5wl andudndlulefldusneissun idiuiuduiu 33% nsnesdn
(acetic acid) U3u1ms 200 lulasans wdrindrganduuasvesarsazatsd 620 urlulums (ODs)
PRICEDE microplate reader (TECAN Safire, Port Melbourne, Australia) (Kunyanee et al., 2016;
Taweechaisupapong et al., 2005)

3. Mmsdavsnaiiduenteuanigas (eDNA)

3.1 M3InUSIM eDNA ¥84 B. pseudomallel vnmsasiaianaisnsiiesuislugie
Y94YAM333 QuantiFluor dsDNA System (Promega, WI, USA) lagviaiugiunisinnisassluleiidy
Taeni B pseudomallei fiUSUA ODsqo 0.8-0.9 @m%@ﬂ%mm 200 lulasans aslu 96-well black plate
(SPL Life Sciences, Korea) 91u3u 3 wiqu kagyinnisnaaeunisadialulefiduwes B. pseudomallei
pAsTles e lude 2 evhnsdnslulefida eng 2 Fu fedndulasaite 3 afs udh Fuhnsibu
ddou dsDNA Tu TE buffer (QuantiFluor dsDNA System, Promega, WI, USA) Usuas 200 lulasans
thimannaliludisia 5wt udhdnhluTauamgesisamud fetaies Fluorometer (Varioskan Flash
Multimode Reader) U3u1au eDNA fingaalélusiognslulefldy duinainnsmanasgiuyes eDNA

3.2 MsNTIMNINIgIUYes eDNA lnawieuasazaty dsDNA Aududu 0, 1.0, 3.9,
16, 62.5, 250 way 1,000 ulunsu/daaans Usuns 100 lulasansaslu 96-well black plate 112U
3 yiqu wawLANAex dsDNA Tu TE buffer Usunns 100 lalasdns thmavndluiifin 5 und uddshly
Souasigonisaisud fnnuganduLaImANTENy 504 Wilulues uazfinueIAduineua 531 un
Tulns

4. mswagau DNase | den1sadrsluleflguvanie B. pseudomallei lunasanaass
111 B. pseudomallei (ODsq 0.8-0.9) USu1m3 40 lulasans asluemisidsaide LB
2 addns (1:50) waLAuteulwsl DNase | (Roche, Mannheim, Germany) LﬁaiﬁlﬁQQﬂuLﬁusﬁ'uqmﬁwa
(final concentration) L1y 0.01 glln/Aladans maﬁy’uﬂuﬁqmmﬁ 37 °% ULagAnmuNan1sasng
Tulefiduynyudunan 3 fu wWisuiiisufunasaiill 8 pseudomallei walsitiuteulessl DNase |
(Mangalea et al., 2017)



N3UTERNIINTIEAUIA N INeaeTvAYnauATeyse AT 9 “Ieuaruinnssuiivediny”| 103

NAN133Y
1. Gsunadlulaflduuaz eDNA w4 B. pseudomallei luewinsiasads LB waz MVBM

HaNSINELEE B. pseudomallei $1uau 8 lelaan Usznaudne leluaniidauanld
91nAsdInTaa (BL, L1, P1 uaz H777) uavloluianiidauenlaaindauinden (3E, 8E, 23E wag ST39)
luewnaidsade LB uay MVBM ilelsiinnsasislulefidu eng 2 fu msfinaumanisaidlulefidy
vilaenisdeusedaiasa lhlodn uazinuTuia eDNA anArmIduvesgoolsaludiiuiu eDNA
Tululefldn wandliifiudn 8. pseudomallei $1uu 8 leleanildmaasuininuaiuisalunisadia
luleflduilunnsaitu Uiinalulefidumes 8. pseudomallel mzdsduemsidsaide MVBM gandn
dewnzideduemsidente LB wenanigdmuin B pseudomaller usiazlelsian Sanuaunse
Tunsadslulefiduiunndrstudemnzidsduemsideadesiinieiu uenanil nanismadeu
wansliiiiudn B. pseudomallei P1 idausnunanvussvesfuae dusualuleflduuiniige
demneifeduemsideatordesiin (Mndl 1 A uaz B)

mM3TnUSInad eDNA 283 B. pseudomallei $1uan 8 lolaian uanaliiiuin B pseudomallei
nelelaanianuannsalunisadns eDNA fuandraiu Womnzidsduemsdsatesiafeaiu
Tnsnamizidssuvaiideluemsidsade LB vldiinsadns eDNA genduflaimgidedluemis
Aeadle MVBM wenannil nansnaaeulduanslfifiuin 8. pseudomallei L1 fifanenunannden
09U T eDNA 1nflgn (361.0 urlundu/fiadang) Woimzidsdluemaidonde LB
(Al 1 A uaz B)
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Biofilm formation (ODg,,)

Biofilm formation (0Dy,,)
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SE 23E
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|

Clinical Environmental
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C Bl LL P1

H7T7 3E SE 23E

Clinical Environmental

B. pseudomallei isolates

Extracellular DNA (ng/ml)

LB
500
400+ l
300+
200+
1004
T T T T T T T T T
c BI L1 P I SR 86 23E ST39
L ] L ]
Clinical Environmental
B. psendomallei isolates
MVBM
500+
400

Extracellular DNA (ng/ml)

3004

200 =

100

la]

[1 o
SE 23E

[

T T
Bl L1 PL H777 3E ST39
L | L I

Clinical Environmental

B. pseudomallei isolates

Ad 1 wanisasslulefauuazUsniau eDNA nsianulululefauves B. pseudomallei ikenain
F9d99923 (clinical isolates) 4 lolotan wazdsinasu (environmental isolates) 4 lolwian

Tuensiaaide LB (A) uaz MVBM (B) flgaimail 37 °
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2. wavauaulyyd DNase | fan1sassluleWduvas B. pseudomallei
Han1sANYIUNUIMTEY eDNA Tunisadralulefiduues 8. pseudomallei fifawanain
Aedans29 $7uau 3 leleaw (L1, P1 uaz H777) Atnnzidedduomnsiasade LB drensidioules
DNase | Avandiudiu 0.01 giln/Taddns wardunauimalulefduiiinduiinuimihvesems
Aomniu W 3 $u wut nadaeules DNase | asnsaaanglulofidufioguuiinniiemmadsade
dleisuunaennnassiilifinisfseles DNase | (A0 2)

n13ifs uleyl DNase 10.01 giln/ua.
+ - +

H7T7

il 2 wavesoulesd DNase | (0.01 glls/Tadans) fawsaanUsualulefiduues
B. pseudomallei L1, P1 wag H777 fnnzidedlue1ms LB aumgil 37 v

djuuazaiusnenansivy

nansas1elulofidunas eDNA ve3 B. pseudomallei $1uau 8 lolman fiuenldanddmsa
wazdwindou wansliifiudn 8. pseudomallei fimnuanuisalunisadrslulefdusiunnneiu
paiABaTe MVBM vilH B. pseudomallei a¥slulefiduldgsnindevhniamzidsuuaiitely
pusiasnde LB iesminemsidsade MVBM Wusmisidoswuailidevin omnsduasiev
(chemically defined medium) fins1ussduszneumaiaiifiutiueu uaziinglaa Amdudesay 25
Wlhinooaluuadsamsa (osmolality stress) iilvuunaiideadslulefiduinnty wardonlddmsu
wnzidswuaiiSouielfiAnnsasdlulefidy (Anutrakunchai et al., 2015; Sawasdidoln et al., 2010)
omssilaiiliuuaiidensyivinlddninideieuiisuiumsmsdeduemsidonde LB
fifiduuszneuresasdunssunnuneiiléann yeast extract uag tryptone

wansTaUTun eDNA foglululefida wuth 8. pseudomallei st 8 lalman fn1sadhe
eDNA Fumnsinefiu uae B. pseudomallei @wnsaadns eDNA luommsideside LB Qaniﬂummsl,??m
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o MVBM ifowunann ewnsideade LB farsewnsiiuanzausenisaiavewuaiie vilidewsey
IgAniluemsideats MVBM Gsenadewalst 8. pseudomallei finsudos eDNA sanusnnninile
Wisuieuiumswialuemsideado MVBM aenndasiufinu eDNA T Xanthomonas citri subsp.
citri (Sena-Velez et al,, 2016), Neisseria meningitidis (Lappann et al., 2010) wag Staphylococcus
epidermidis (Kaplan et al., 2011)

msfnwunumaes eDNA Tunsadsluleflduves 8. pseudomallei fiuenandsdmsan
Tngnsiutoulesl DNase | wuan toulesl DNase | anansnanusunalulefduves B. pseudomallei 161
a1 eDNA WussAuszneunilmedassadislulefiduves 8. pseudomallei Jsaonndasiiu eDNA
ﬁwﬂulviaﬂa‘maﬂ B. thailandensis (Garcia et al., 2013), P. aeruginosa (Whitchurch et al., 2002),
Campylobacter sp. (Kim et al., 2017) wag L. monocytogenes (Harmsen et al., 2010)

ARansAned wandliifiuin 8. pseudomallei fwenldandsdmsauazdwindon
anunsaassluleflsuldunndrstulunsazloleian delulefduves B. pseudomallei & eDNA
Juseiuszneuniwedaswadralulefidy fafunsdudnisadslulefiduves 8 pseudomallei
ﬁLLsJﬂmﬂ?qdammmmiaﬂwlﬂﬂisqnm‘l‘?ﬂﬁaaﬁLﬂ%umiﬁﬁmL%ammmaﬂiﬂLuﬁaaaimﬁalwiﬂw
waztganAUIuLItunIsnelsald

JaiduaLug

nsfnwiunuImues eDNA Tunisasraluleflay A23lin1505I9RANIURIENABIRaNTIAL
wuureuliaoasinlduanawoslunisdond eRnnulassadravedlulefiduiiiuasundasls
DY19TALAIU

AnAnssuUsznA

mu%%’aﬁiﬁ%’uLﬁuaﬁuaqumﬂv;uwﬂasmmmiuau U 2561 um1Ine1duvoulnu Lay
NuiRIaanuansaluniideseiuiuiindnw auzunnemans uninedeveuunu U 2558
dmsu weand SaRennsal nnaddun
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POTENTIAL OF WASTEWATER SLUDGE FROM ACTIVATED SLUDGE WASTEWATER
TREATMENT FOR RENEWABLE ENERGY PRODUCTION

Nisa Pakvilai'
Abstract

This research aims were 1) to study the physical, chemical and biological properties
of wastewater from activated sludge wastewater treatment systems 2) to study the ability of
sludge from wastewater treatment system mixed with natural materials to produce alternative
energy. Activated sludge wastewater treatment systems were collected from Navanakorn waste
water treatment plant and Samutprakarn hospital waste water treatment pond.

The result of analysis of physical properties, fuel properties and fuel combustion test
showed that physical characteristics and fuel properties of activated sludge, coconut and rice
husk were in accordance with the standard. However, the wastewater sludge is below the
threshold when compared with the minimum waste specifications that can be processed into
fuel. Biological properties of wastewater sludge in Samutprakarn hospital were found to be
pathogenic, which may require improvement before being used as fuel. It is possible to use the
fuel without burning the fuel directly into the fuel.

The results of the study showed that the mixture of coconut husk fuel mixed with
sludge was tested for fuel properties. The 4: 1 ratio was the best mixture ratio for fuel
development. RDF 5 or Densified RDF is used as the waste sludge from the treatment system
as solid waste that is burned through the process of compression. Although the solid fuel has
high thermal energy content, it is not suitable for use in household cooking because it has low
carbon content and volatile content. High place Ignition and combustion will cause a lot of
smoke and smoke and black stains on the container to be tested.

In conclusion, that the sludge from activated sludge wastewater treatment are
possible use of fuels after mixed with agricultural waste. The sludge from the hospital, after
initial improvement and dehumidification, can be utilized without the need to compact the

briquette as a direct combustion fuel in the hazardous waste incinerator.

Keywords: Wastewater sludge, activated sludge wastewater treatment, renewable energy
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uyverRaIsamssTinegesudiunundniasgianeiiissuas Ussmadmnuadyinmthsely

IUILEIAYRINITITY

1. Wle@nwiamandinisnienin maad vespzneutiidsainssuuiidatiidsuuy
AZNBULY

2. ifednudnsnmuasmeneutnidsanszuutiiaiidsuungneusanautuiayta
sysumAnwandundumauny

vantiun1sIve
nsAneasluaiivihnnsiiusiednnsneutidsanssuuthvatideuuunynoutss
(Activated Sludge wastewater treatment) 91alssndndndsdiunatsuauns uazdevitninde
L5angUaaynsusInTg wwiansssurifenauuasn1nugniiaInaaInnsedunssguasnainly
AnautRvasninaznautidoynanienin Tiud & enumuiuiy ndu (MuNInsgIu ASTM 679-91)
Aty Aranunan-me wargamgl auantivesminagneutidslunsiiundnidomnas IHu
AT USinand Usinadnsseme Usinamiueunia uaza1nnuieu nsHanieinasnuvs
Tupdsifldindessnuriadomasdauriauuulduscnuny

NaN15I8LaZN1TRAUTIINE
AnautRnanmenmussnnazneuindeanssuutintdeuas Ay tansesud wud

AmunLyresneneutdsvedsmenunaiirumutunnnitvedss it dediunanauauas

dmSumNLTUILLYENAY TARSIINTIR WU MANENEIINIIUNGY wansissed 1
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A15197 1 AauaudRnisnign nveenduansruuiidninidelasiayiansssuua

nMnazneudeTnsTUUTIRT L LAY AR5 TTUYIA
AELTANIIN BN Tssthindide l5anguna nn
drunansuiuns aunsusInig Hiay N3N
ALY (kg/m?) 500.3 680.0 315 103.2
dnwaiginly iy loanden  adedu doonBen  Buawdn Jue
asluthaa Andwesla g Yued  vienu 9 dun
dmn Avdewgou  Uwhena
ndu 40 99 0 30
AL (%) 72.5 60.9 8.85 53.2

SnwapitiluveannaeneuiidessnieutufendeiuiioaziBoausnnaznouthide
vodlssthinndedunasunuesifsvmins waenduliuselinnutuiesas 72.5 dumnegnou
ihidvedlsimenuiansdduarilndwesla q Juegde fnduussn mnududosas 60.9 dwsy
unaviidnuasfutuneny q Andessou lifindu Arutusdesas 8.85 daunnusndasuye
fidnuuhmareaddon fndulsiun anutuiitesas 53.2

@mamﬁ’ﬁ@mauﬁamamﬁsuaqmﬂmmauﬂg’]L?i&JLLazmw’ia@ﬁiimwa LANIFINITIT 2 WU
USnamnudundsininisivasiioanaanufunudt unaviiviinuanututiosiigregiisesas
2.95+0.31 senouvedlsnidaiidsdinnas wuasUinanaunniianogiiosay 32.15+0.11
sesaaAenInuzni ez nagnauidsvedlsmeuaaymsUsInsegisosay 28.42+2.80 way
23.32+0.56 AUAAU Lﬁ'am%'a‘uLﬁauﬁ"umm%ﬂmauﬁ’aﬁuaua’aﬁmmsaﬁﬂmuﬂsgﬂLﬂuLLﬁQL%aLwﬁa
famunUInauenutuldindifosas 30 (haulssugeavngsy, 2555) azfuldiinznounes
Tsathindndediunans viuasianaudiamuns dusuninagneutidevedlsmeuiadesia
arudulaganiaailunsmnas

M1919% 2 Aauandamaaiveweudeainsruviidauldeuastayiansssuyii

" . ANNAENBULLEE LA IERTITUYR
AaaNTRNaAd —— -
Tssdednds  saweuna LNAU ANULNS?
USHaumuTu (Soeay) 32.15+0.11 23.32+0.56 2.95+0.31 28.42+2.80
USuauan (%a‘aaz) 7.40+0.41 19.41+0.16 18.40+0.54 4.01+0.10
USUuasseing (%'aaax) 94.02+0.10 42.61+£0.77 45.60+0.89 99.73+0.01

Usuumsusunsii (Govay) 87.57+0.26 14.66+£0.35  19.30+0.54 48.56+2.72
ANPNSOU (LAADIABNS) 2,855+89.8 3,264+54.2  3,285+34.4  3,922.73+62.2
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U'%mmLé’waﬁmﬂauﬁuﬁamﬂiwuﬂwﬁmﬁwﬁaLLazmwﬁfaQﬁiimﬁ fmpuandnuLnoue
MvuadTuandt ldaisaandidesas 20 (N5U15991UEAAIMNTIY, 2555) USUIUATTIEMEYDININ
ugniuniignogiifosay 99.73+0.01 sesasnde nnmzneutndsvedlsaiitntindsdiunans
wIuAT unau uagmnaznauidevedsimeuiaegfisenay 94.02+0.10 45.60+0.89 way 42.610.77
PuEIRy U3unmaniuaunsiiresngnoutdsainssuuiidatndonasiayians s
dowTsuioutuinasinuaudivesdefiamisninnuusgiifumiatomadeimundilisng
Sovay 15 (naulssenugnaninasy, 2555) aufiuldniaveadeainsruutidaiidouasiayian
seauvAdnaaLTRnaLnue Aanufouvesnnugnifinflanogd 3,922.73£62.2 uaasiieniu
sesaanfe unau mneeneutidsvedsmenuia uasninazneutidsvedssiidaiidediunans
wIuAS BEffl 3,285+30.4 3,264+54.2 uay 2,855+89.8 WAas3reniy eiUSsuiiisuiuinasinmuanta
mamﬁaﬁmmmﬁwmuﬂﬁgﬂLﬂuLLﬁQL%aLwaq fvuaAndsuaugeuliiiindt 3,000 uaasdIsensa
(nsul5a1ugAaImnTTH, 2555) asuiiuldiiswendeninszvuiidatndsuazianTansssuend
fanauiRnunust snunzneuinidevedsswimindediunarsiuns

dewFsuiileuidomaurislusnsdiusis q fuansgiundnfaustguudiulieds
(3. 657/2554) ugnadanindl 1 wud1 Uhnaenutugandunasinesgiufiiiuel ifeliasgend
$ovar 10 Fudoindadauvisnnaznouiidslsmeiaaunsusnistuwnaudienutueglunaei
1 MsFIU uATInadgesninasiasguiidmualiFelinisganindesas 8 warUTunuaszine
Falalldmunusiunnsgiudmuafeligeanindosas 25 snfuidomasdauisainninaznouiide
Tsamegnunafuunaudnsidu 1:10 Feeglunasinnnsgu Tnewdemduvinnsngneutidelseie
idsdiunans wiuasfuninugnniiviinuasssmeganindomanvimeneuindelsmeuia
funnaufs 2 wh fafu lunsiidemdsauininninagneuiideslifiarumnzauiiosiluly
Tuamsinluaiusou
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ALRAY

ANUTU LN USunauansseive ANSUBUAIG
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kd pgnoulsaneuia : wnau 1:10
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535017 vhlngIsufisuAmdsnuaudou wansanmd 1 wuin Weimdsawiwedlsaiiaii
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InSwavadnsdrunauanvzinuaalusaululasanasluauatuladalua
NdananangAnssun1sanrsavesesalniuioniledu

o aa

8535 Wezausde' n3nlng waneny® Iy Jgash® wnalld awind?

unfinga

mAfeildAnuvdvinavesdnadunanseninenerlnuealusoululasduas luaufiv
ladalndfidsnadonginssunisdnusevesiagdasznovensalaIudniladu/msveuuvia
Tnefsnsdrunanseninusnaylnuealuseululnsduazluduituladaludiiviinaiosas 10/0,
7.5/2.5,5/5, 2.5/1.5 uaz 10/0 lavtuin naufugeoumIfeAosmaAILUUABIgNAAS (Two roll
mill) wmaaué’ﬂwmzmimgﬂﬁwLﬂ%‘laq MDR LLé’aﬁwmwé’mﬁugU (Compression molding) Butuau
NAFOU NANITNAFBUNUIN AIBATITUNIENNTANNTE (Specific wear rate) YoeTanLTaUsEno VAT
anaq lauiudndueduaduiiiladaluduasaziishiianiiuiinndesar 10 Inevmin Ssonades
flunsinsziduguiveiiendeansiaudidnaseuluudesnsn (Scanning electron microscope;
SEM) upniniieantuArnisndudugmdsldsunsing (Compression set) vasTanidsUsznaunds
mswnasvdeausiaudadiiniudu wiegdlsfmuiadsuwlategrsldiitedfydedndiuves
ansnaeduviauiaudeundasly
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*gﬁwuﬁ‘waf”n e-mail: atiwvat. w@eat.kmutnb.ac.th



118 | 18-19 sa1Au 2561

INFLUENCE OF HEXAGONAL BORON NITRIDE AND MOLYBDENUM DISULFIDE ON
FRICTION/WEAR BEHAVIOR OF STYRENE BUTADIENE RUBBER

Atiwat Wiriya—amornchail* Kreakkrai Plaingam’ Jirayu Panjarak’
Saowanee Khongpukdee2

Abstract

This research studied on the effect of hexagonal boron nitride (h-BN) and
molybdenum disulfide (MoS;) on friction/wear behavior of rubber composites. The rubber
composites filled h-BN/MoS; with different mix ratios (10/0, 7.5/2.5, 5/5, 2.5/7.5 and 0/10 wt%).
Composites were prepared by using two roll mill. Cure characteristic was analyzed by moving
die rheometer, after that formed sample by compression molding. The result showed that
specific wear rate increased by adding h-BN and MoS,. However, specific wear rate decreased
when increasing MoS, content and that composites added MoS, 10 wt% which the lowest
specific wear rate. This is corresponding to the morphology of worn surface after abrasion test
was investigated by scanning electron microscope (SEM). Furthermore, compression set was
increase, while as solid lubricant increases. Finally, there were change insignificant when added

the difference ratio of solid lubricants in rubber composites.

Keywords: Styrene-Butadiene Hexagonal Boron Nitride (h-BN) Molybdenum Disulfide (MoS5)

! Division of Materials and Processing Technology, Faculty of Engineering and technology, King Mongkut’s
University of Technology North Bangkok Rayong Campus e-mail: atiwat.w@eat.kmutnb.ac.th

2 Division of Polymer Technology, Department of Mechanical Engineering Technology, King Mongkut’s
University of Technology North Bangkok Rayong Campus
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unii

Tudlagtiuasvaeauviinueands (Solid lubricants) Ié3unuaulaifuegrain eiieu
futhsiuvaeduildtusgaunivians (esnansvaeduriinveaudsinnanigrigunazamnsavae
duldluannziifonmgigeunn swdduannefdugyainauesluiiffusunsed fahdundedu
lannsaldlaluannedngry uazanmsinwlassaiauarauaudivesnazlnuealusoululasd
(Hexagonal boron nitride; h-BN) waglududtuladalng (Molybdenum disulfide; MoSz) wu31 Jan
vaesilassadafundniusaununoianad (Van der Waals Forces) Sanziuszarisduduussio
imzegredeu Tnelimsdmiosiulassadraduduuie q (Lamellar structure) nanedu 1ilefusen
nsghiulassaddehlihetenindeu Snafladulssavsusadoamuiin dwarilflauifidy
a1snaedu Rudnick (1947) fadu tenaglnuealuseululasd wazluavituladals Sudutanid
ashaulafiagirldduasdudulutaniily

g19aln3udanaladu (Styrene-butadiene rubber; SBR) 1 e sdsiAs 2 RATY T
ogaunivasfigaluaanisgnaivnssuens esanerssdinidinisnaslutiunamin sianldung
dlorssuifisuiuenssssund Sniesaladudingledu Saunmadiavendt mailuldouues
audAvessnsnsguisainane fdnievutiesnit udedrslsinudndudeananaisiaiuuse
(Reinforcement) 1w LYsne1, Fan1 L‘ﬁaLﬂ'mmauﬁaL%maLLasmméhumucﬁaLLsﬁa

esnndymndnisesnisinuseresens ‘vaLﬁLﬁ@1m'igjz:yl,ﬁaauﬁamwéaﬁmaai’a@
Foilmananudsmelusewinnmsldou ddy lunuitedfedunaalunisiarsvdeduyies
Y0993 Inglddnsdiunaussnirauanaglnuealuseululasa (h-BN) wazlududuladalvd (Mos,)
uns@nsnginssunisdnuse wWoduuuimslunisidenlivsunuarsvdedusiavosuis
Avngaudeninihluldnuiuanuiununsdnvselutanidasznevesalnudmladu/
ANSUBULUAR

v
°

IUILEIAYaINITITY

1. Wefnwinmhasnsedurinveaudanlfiduamsiudulussalsdudmilagu

2. Wednwdndrunanvesarimasiuriavesudsiidaasdongfinssunsdnvsoves
Janda-Usznevensdlaiudmiladw/asueuunuda

3. fiofnwdnuagninignwueteymamndeduinveuls uasiuiatununonds
NINAFBUNITANNTE

waniiunsive
1. Sagauiildluauide
1.1 galasudimladu 1nsm 1502 (Styrene butadiene rubber; SBR) : 91nU5EM
Jioail danalalues 9110
1.2 asnseduljisendadesnled (Zinc oxide; ZnO) : tluasnsgfuufisenlu

a 3

ASEUIUNISHANYIIADUNIIN NNUSEN e Lumasinsd a1im

q
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aaa

1.3 asnszfuuizennseaifiedn (Stearic acid) : Wuansnssiuufisenlunszuiuns
NANYNABUNTIA INUSEN KLK-OLEO

1.4 asssufisenlalaaendauulglivesleadailunlug (N-cyclohexyl-2-benzothiazole
sulfenamide; CBS) : WuasisanisnssAuuisenlunszuiunsndneaaeunnig

1.5 A1SuUauWUaA 1A N330 (Carbon black N330) : 1uansiafuasausslugsnaunme
NS Ingasusuwuda 199 ()

1.6 ansdestunisidenanin 6 Afia (N(1,3-dimethyl-butyl)-N'-phenyl-p-phenylene
diamine; 6PPD) : \uanstlostunsidenanimlugnaneunig 21nu3ew Solutia

1.7 iy (Sulfun) - \DuansasgUlunssuiumandnensummd TumAdeildnsasgy
LRI (Conventional vulcanization system; CV) 1nUSEW @81y widl 311n

1.8 wwnezlnuealuseululase (h-BN) : uaisudedusinvewdaninusom Siema
aldrich

1.9 Wwavdduladalid (Mos,) : Wuansvaeduriinveudaninuden Sigma Aldrich

2. WAUNSANEUIIUIRY
2.1 msmamEméham'%"aamamwaaﬂqﬂﬂgﬁ (Two roll mill)
Lm%'ammsmaummamwnﬁﬁwLﬂ%‘laqmammuaaaqﬂnéa ToeiAudsunuaesansas

Auriaudewiin h-BN uay MoS; isnsidiudasas 10/0, 7.5/2.5, 5/5, 2.5/7.5 waz 0/10 lagiawin
wagldinanlunisuay 30 wnil TneUsunas sdutunou uavszeznalunswausuandunsied 1

2.2 MSVAABUALURAYDIABNNIIA

Anwdnuazn15AIFUTEI19ABNNTIA (Cure characteristics) sroasesilefnes

wuUABLARBUT (Moving die theometer) 71 90 Wa3LTust (Teso) ANMANASIL ASTM D5289 Tigaumgl
160 saruwalfea Wunan 20 w1
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A5199 1 @UUTTNOUYDIWIADUNIIA TINTIUTHI aruTuney wazlialdlunisnau

duuszneu Wil 3w (phr) ATl
(u9)

1. SBR grade 1502 Wvsng 100.0 3
2.7n0 a13n3EAUU AT 5.0 ,
3. Stearic acid A13N3EAUU AT 2.0
4. 6PPD anstestunisidesann 0.5 3
5. h-BN/MoS; asvaeaurinveds 10/0, 7.5/2.5,

5.0/5.0, 2.5/71.5, 5

0/10 wt%

6. Carbon black grade N330 ANTFLAULATULT 45.0 10
7.CBS a13n3EAUUATEN 0.5 3
8. Sulfur a13p93y 2.5 3

2.3 MsTuglIuNUnAgeU
wissnAusUTLUMAaRUMILIATEIdATUSU (Compression molding) laeldgaumail
160 ssrwaidyd uazlduswiun 10 MPa Wuadssunn 16 undl

2.4 MsNAEU

24.1 Anwdnvazniinienin lnsldiasesqanssaldidnasounuudeinsia
(Scanning electron microscope; SEM) wm’afﬂ21E»J‘Ua‘”ﬂ‘lﬂmzm\‘imEJm‘W‘Uaﬁaﬁgmﬂmwﬁaﬁu%ﬁm

YDINTI WATENTULVRINURITLAANTUAIURUBIMSINITNAFDUANUAIUNIUNTANNTD

2.4.2 \ATOMAFBUAINAIUNIUATTANNTE (DIN abrasion tester) [1] A3LATFIY
ASTM D5963 lneFusunageuiidnuasilunsinszuen awaduiiugudnals 16 daduns waz
faumun 12 Tadwns Junuvedeulzgnanaiewsanail 10 T Tneliduiaduiuidnivyuiiy

@ 1 a & o Y = [ .
AT 40 FOUABUIN LUUTEEZNIY 40 LUAT WAEYINITMIBATINITEINNTDAINNY (SpeCIfIC wear rate,

K) mmmmiﬁ (1)

Tag?

Vi = USnnsnisdnusevedss (@nuiAniladiuns)

F = LS9NS8YINU89R10819vaday (RI8w)

S = YNNGV (LUAS)

2.4.3 MPADUNISNAUAUFINEILASULIINA (Compression set) ATUNATFIU ASTM
D395 lneBununadeulanuwazidunsinszuen vuaduuAugnats 29 Tadwuns AURUINLT 12
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a a

faduns yn1siannunuTunuiounaaey LaIlVksINAUTUIUYUAIAT 2INTUIAAUNUIVDS

@

FuUnaINsLTng udadwInmAINTdeunanisnaga (C) :naunisn (2)

De

to - tf
C= —x100 2
to - tn
1ne? to = AIMUMUIFIPUVDITUNUNAADU (HaAIUNST)

te = ANUNUIEATNEVRTUNUNAFRY (Tadluns)
t, = AuUvBIHulane Nldnaaey Hadiwuns)

NAN15I98
1. dauguInen (Morphology) vauanezlnuaalusaululasduazlududiuladalvia
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Remove Materials
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EMT = 10.00 kV.

\ 1
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Adhere Materials
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() h-BN/MoS, 7.5/2.5 wt%, (4) h-BN/MoS; 5/5 wit%,
(?) h-BN/M0oS, 2.5/7.5 wt% Lag (2) MoS, 10 wt%
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THE VACUUM CLEANER CONTROLLED BY SMART PHONE

Vitsarut Phetcharat * Thanapat Cheawchanwattana® Kritsanapong Somsuk®

Thanapon Kaewkaen®

Abstract

The smartphone vacuum project t has been developed to facilitate users to clean
any stations especially distant stations. The concept is the applying between vacuum cleaner
and microcontroller. In the part of microcontroller, ESP8266 board which is a type of
microcontrollers is chosen because this device can be connected with WIFI to communicate
with other device. In fact, it is ordered by using mobile phones and using WIFI system as
intermediaries in order. It has also a camera to capture a 90 degree to observe the work, DC
motor driven. In addition, DC power converted from AC power is generated from the switching
supply. The experimental result shows that the vacuum cleaner and video display can be
controlled via wifi within 200 meter and 100 meter, respectively. This work can be applied to

other devices such as lawnmower, car controller etc.

Keywords:Vacuum Cleaner, Internet of Things, Android
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