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Abstract
Fuel cell is an important alternative technology which is capable of overcoming energy shortage
problem in the future. Solid oxide fuel cells use the abundant natural gas as fuel and they can be operated without
the need of the expensive noble metal catalyst such as platinum; reducing the operating cost. The portable solid
oxide fuel cells have been developed to produce power in a scale less than 1 kW. Researchers have produced
the fuel cell stack with the peak power density of 348 mW cm”. The power density was proportionally related
to the operating temperature. There was an insignificant influence of the fuels (methane/air, propane/air and butane/

air) on the portable solid oxide fuel cells performance, in comparison to the influence of the operating temperature.

Keywords: Fuel Cells, Hydrogen, Portable Solid Oxide Fuel Cells
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Abstract

The objective of this study was to survey the Work-Related Musculoskeletal Disorders (WMSDs)
among brick workers. The questionnaire was designed from Modified Standardize Nordic Questionnaire. The
questionnaire consists of general information, psychosocial and musculoskeletal symptom. Three hundred and
twenty-seven workers were participated in this study. That used descriptive statistics including frequency,
percentage, mean and standard deviation. The sample group consisted of 237 women (72.5%) and male 90
(27.5%), the average age was 40.31 years. The duration of employment was more than six years. This study
found that the top three of the prevalence of WMSD in the last twelve months were low back, shoulder and arm
76.9%, 50.5% and 25.3%, respectively. The top three of the prevalence of WMSD in the seven days were low
back, shoulder and knee 69.7%, 41.9% and 22.0%, respectively. The high prevalence of WMSD in brick

workers is an important problem that should be concern and be prevented about working posture properly.

Keywords: Work-Related Musculoskeletal Disorder (WMSD), Brick Worker
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Abstract

Serrated mud crab (Scylla spp. Forskal) is a very important aquatic animal in Thai economy. Its fishery
is also the main occupation of fisherman, who has been living in eastern part of Thailand. Recently, its population
and abundance have been rapidly reduced in the natural habitat from over-fishing and other activities, including
the mangrove deforestation and the decline of water quality in an estuary. This research focused on the guideline
of'solving problems and developing economical culture methods, which were suitable on based-area and associated
with the necessary requirement of local community. Besides, scientific knowledge was applied to develop the
efficient economic culture of this species. To conclude, the opinions and methods of local Fisherman Club for
restoration of crab resource were the release of small-sized crabs to the sea, the release of female brood stocks

(buried female crab) to the sea, and the reduction of the deforestation of mangrove forest.

Keywords: Scylla spp., Participant Action Research (PAR), Restoration, Sustainable Managements
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Abstract
The purpose of this research was to determine the utilization levels and economic value of Local
vegetables. The survey conduct to explore vegetable species health benefits and to measure their economic
values. The interviews and questionnaire were administered with 166 in formats. The results revealed that these
were 36 local vegetable species : 18 of them were for household consumption and half of them were for

consumption and distribution. The total value was 4,863,235 Bath per year or 29,297 Bath per household per year.
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Abstract

Review websites have widely used for searching restaurant information that enables user decision
supporting. Unfortunately, the review comments are text messages. Thus, users have to read all comments of
the interested restaurants and then summarize some issues. This process is time consuming. Restaurant managers
also found that it is difficult to extract the customers’ critics from these comments. This paper proposes
a feature-based sentiment analysis system for automatic summarizing customers’ comments. Natural Language
Processing (NLP) techniques, including tokenization, analyzing part of speech and sentence pattern analysis,
were used for determining the polarity of sentences. Finally a polarity score of each feature was computed and
displayed in graphic visualization. The user evaluation was conducted to find user satisfaction on correctness of
the sentiment analysis. The result shows that users provide high satisfaction on the analysis for the food and

service features, while others reach the fair level of satisfaction.

Keywords: Sentiment Analysis, Restaurant Reviews, Opinion Summarization

L2 {ida anInneuiumesuazma Tuladesawme anginemans unInedvinda Wnas 93210

> wet., Imaeuiaesazma Tuladmsaums aszinsmans wanendeinia 1inge 93210

"? Undergraduate students, Department of Computer and Information Technology, Faculty of Science, Thaksin University,
Phatthalung, 93210

* Assistant Professor, Department of Computer and Information Technology, Faculty of Science, Thaksin University, Phatthalung, 93210

" Corresponding author: E-mail address: ssitthisarn@gmail.com



a a 3 4 o 2 a a v @ A
msanziamRaiuRofui e sy i NINTUHIAINNaEnE
Ussgymad mardaigy uazanz 40 7 20 a1iui 1 unsraN-dguiey 2560

Thaksin.J., Vol.20 (1) January-June 2017

uni
o o ) o a o v & ¥a : !
Tulagiumssinlssmuemsuentinulasmmz Tusaammsisnmasudiams aaiugus lnaa e
gonlinnuReImsmsuimInatazunmemsnquanuRunne 1l seamanilandus Inavznsuis
v v A= ) < s o dq ¥ a  aa v g s
Foyaimennamaniun lasmsmidoyaludy ledmedenundusmsitdmems wu o ladaely
I < A a [l ()
(http://www.wongnai.com) L8% TripAdvisor (http://tripadvisor.com ) Audu nu"lmmnmuslwﬂujmmua
a & Y a a Y a ) 9 LA g Ay 1 ) Y
anuAamunndLs Inanweldusmed e s lugpluuuderuadeiiudeyan it Tassad e mniwemnsla
oy a & < v y_ 9 0 q YW YY oy a3 3
HuaasnnuAaiuinnnzlangdennunasdesdeniu lddlddeudonaeudefamunimue
) Y 2y o P o v ¥ A 9 < 7 2 9 o o 4 &
udwhmsagideddedeslumuaieg dmsviwnauauls wiinedyledensddedinaluisostivay
Y Y 7o . A q Y999 9 v o Y ' ' A o o9 9yl
I8e319lai 5 rating e T 14 Iz nuusue s lugaanvazduaieg uaanugunniindurhign
v a & Ao £y S R A A ' v Ya A 9 v
uAAIANUAAILNTIMINAAS gaherales NUIIsINde e N IHHI Taeudon L 8N T1an
9
JUM W uazaans rating maemmzlunmsawuesdummiu
A Y Y gno Y Yo a ¢ a a Y A < 4
nnigraztundredudise Iditaueszuumsinszianuaamiuvesdus Inauwd lud
5375 mems wedweanudazaind msugus Inalunmssudqunimvesdweimsludiuaien
" = I a 2
Taovzutisseazideamsagieeniiu 5 dofe (1) sandomis 2) UimMsvesdw (3) vsseIMAVEISIU
a o a v o a L4 o
(4) ANNAzeIA Az (5) 1AM F2UVILAATIZHIoANNAIMALANI AR MIARTIzHszmnd
nazglilszTon emanunmeFiinuiomavvetlsz Ten ndrlemunnaziaaswaaglosnun
3 ' Y 5w ' A 4 A v A -1
flusszauanuiianelvdmsuuaazamlugduuunsilnie1dus Tanldszneumsdadule Iddeaaay
X9 ' a g g to o A Y
wennnigiannmalwadglnnanuaaiusziiulse Temidmsvdusznoumsimennsiawnsasng
) ' P A o v ya X
Founniosvesiuaueuielflumsisullyedmldaan

Ay Aa v
JTHIVYNINYIVUDY
a ¢ A & Vo a 2 L oa ¥ a & a a &

m5amﬁwwwﬂ:Jmﬂﬂmuﬁ’;u”lwmﬁmmuﬂﬂﬂmmﬂu3mﬂammmmmummnmammmﬂunan
“lumsamﬂm%um“lmﬂu 3 5201 [1-3] ) (1) 52AUeNA1T (Document Level) [4] Fumsdnsgianuaamiv
mlaﬂmiLwauﬂﬂmmmﬂﬂmufJﬂmafmquumey “lﬂunﬁumriﬂ15uummﬂmmmﬂmﬂwvmuﬁm
Y
mammﬂﬂmuuaaﬁg1Jam3mﬂﬂmu“lumﬂmﬁumﬂumﬂmaau m%xmumﬂugﬂxmummmiwﬁ'
Ay v a ) A ° a g a L ) Y
Nliazoane (2) 5zaullszTen (Sentence Level) An MIthANUAATILINIATILH TzaU5e Toaudd
o ) ' a P A & 4 Aa
NINTHENUT 1 U FANALYTICS [6] "lﬁ’!,ffu'amﬁ3Lﬂﬁwm31aJﬂﬂmumauﬁau“lmﬂaﬁ”ﬂwmaﬂ’famm
A o o A & ' o H o 1y
w;ﬁﬁwa udwhmssuunauAari e INls Teatuinvsean (3)szaunuanue (Feature Level)

a a <3 1 [ g/ o a 1 a S A o a
ﬁamnmiwﬁﬂammmuTﬂmgmuﬂnmuﬂmaﬂyms mnuuumnm5wﬁaﬁuammwmﬂmuumﬂﬁ
o o H ' ' a P A & o o § a 7 a
ﬂUﬂmaﬂymzuuast”li muu1ﬂﬂh‘amﬁwzwﬂa1uﬂﬂmu1uimuamaﬂymmﬂﬁﬁmmi1zwmmﬂﬂmu
9 A o o A ' Aq yYa Pe = 9 )
mmpﬂwawmnmmuazmmi 151 JaJ50n53 S-Sense [7] wi%agﬂsszﬂawquwaiﬂmaqpj”lﬁvmﬂmaﬂymz
[ a @ a < o 3

Muana) 6uawammcﬁmnmmmmmmﬁ'ﬂuﬂlumﬂmau"laﬁLﬂuﬁ'u

dmsumatiamanseianuaariuea18iE 2 nuamavande (1) mﬂuﬂﬂmiﬂumuu"lmwﬁau
(Unsupervised Learmng) [8] ‘nmﬁﬂmﬂuﬂmsﬂﬁwmawammmﬁummmwWﬁmmﬂiu ummmfﬂwmﬁa
A0971 (Corpus) ‘VliTlJi’JlliﬂﬂWi]u"Iuﬂ'iiJLLﬁ“’LL‘ViﬁQﬂJ?JiJaﬁNG]1‘1&1@]!,111!1/]?{1!1% asamaz 19 luaiumsdas
uazmﬁamﬁxﬁmmﬁmwmﬂmﬂimg"luﬂiﬂﬂﬂ mmn1mimmﬂiﬂﬂﬂuummmmﬂuamaﬂymﬂﬂ

v H H Y

wazdanunelUmaiale aunmeItesauuuinieil ldun Prombut, N, Temtanapat, Y [9] 1daue



a v o a a a 3 4 o 2 a
NIAIUHINNATNNEY M gimRaiuneiuuenisuudy ledia
1 20 21707 1 unsAN-Tguiou 2560 41 Ussymad mardeigy uazaug

Thaksin.J., Vol.20 (1) January-June 2017

a ¢ a & a o A A Y w o A o Y 9
msunsianuAamiuludum Insdwitene laglgndsmns s mannannsuashmsaing wldoya
o o daq K o A A o ¢ 9 A
manni 1 luTawuInsdwidone nglumsmyiuouise Teammwan hensavzgnldieszylszsiu

' 9 9
MuAnd MusenquanyuzuazlSua eduiang Fiiauadegluiiuinusedrandmsy
1 @ 1A @ a 4 a 3 A @ . A a J a
uAazAUENYUE WUALINIMIRTIERANNAaTLReInDTswsuly Wonsr, W. [10] #ldinnilsng
o o a < o o
(Regular Expression) Tumssuuniszinnvesiiludennuuaasnnufamuudnih hinSeudisniugiun
ThensalTassadaman iy nau‘mmmmmﬂamwwmhmﬂﬂaumﬂmﬁwmmmmuaﬂﬁmmimmaw
Audnyaz Fannugdedlumsdinns ﬁmmmmummmmmmﬁuuaaﬂ‘umwmsauﬂamammww
TuTamuuazmadialunmsinszigihlse Toa 2) matiamsiseuguuuilgaou (Supervised Learning) [11]
] v o A o A g oY Y v s a S I Y e v a
Faodedanosiuaen Tumsiumliesdoniu wu duldmsdaauls wdvwd Wudu dwmsumaiinly
= S ° v A & 99 v : v °
uumHimsunui ludeanuaamulieglugduuulassaing wu msunudieged (bag-of-word)
' < Y2 A ° a 4 = ..
uaz A TF-IDF dudu natbiveldlumsahaumnsassimsinsgidoya Tavvzligadoyansibioud (Training Set)
A o o ao <t ' A ¢ ga o
mhlF lumsinegUuunvestoyanaaoy (Test Set u3deamunamai 1aun uvesaasuns 1eddai
naza [12] ausnIz1IUMIINT AN anveninneufiereanuiiieaiod lunndami lgmsumush
' y . § a ¢ a ¢ a ¢
A28A1 TE-IDF 1intiusimsad e Tumaiie insziatensviud Tasguninanugndedvean1singz
~ ~ 2 2 T o ~ <3| =)
auuInIMsiEeuiiuuidaeuiiszyuegiusaunazumwioyain lailugatoyamsizous
9 [ ao ay I a £L @ o o a
dmsuaudseluunanuiiazlumsinazluszauguanvas lagerdematianislssuiana
a v o Jd 1 @ 4 @ '
MBIFITURALDEADIANNFWALINY Prombut, N., Temtanapat, Y. and Wonsri, W. [9-10] LﬁmmmﬁfﬂﬂWUﬂ
< Ha A = a ~ = a
doyaludvledsIrlinnunarnuarenazmsnlasuntasgunndlfimatiansizeuiunoidaeussdl
1 1 @ 1 [l =} @ 2 v o v 1 ¥ @ o [TN:L
aldaelunmsiSulyeaTumaediawe agalsnawdise ldmudiumsminuaniminvessgudnnlu
agemaunguauanyuzioudsu lumsmunszaumanuiiane ladanuasdauluiaazilss Toan
a @ A 1 v oA ' A a @ a
Hszmnnnrseaiuanarnuiisls neunziaawatedyllugiuunnsilnWaeandosivarmmamiuen
9
dimanualunins

o =) a W
N1IIAUHUNIFTIVEY
a P A & Y a < A Y 2 Y o
szupAnTzianuAamuYedus Inaoniuledsirfue st deandesnuanidaonssy
A & Y ¢ v o A
Tunmn 1 dalszneulidne 5 earilsznounan dall

M99

a @ v e v
ANMANAALUULNYIUBINUTIURTIUNG

r s1MsANNARLIU
A4

SAUTINTAYRAMINAR
»

nsanAuaznsaniszlan ARERN

< (=3 L4
wivannaulaa

Aannlulatnuiiuaiuns

. o = a . .
- sremsnguAfianlaanusazlszlon e l
AVANN
WAUTYNTH T msdudedee
. AANi—B nsANAAI s
LEXiTRON Aannldanilsslan

UM IUTY ASEAL = v | o 1519
1 LAAIHR . NITATUITUUITE AU | AuazAIUIUUN
ANunala A anala— -

- .~z &
luusiasinu | Tudrusngg ANuNawala HAANWEANNNIFTANR

~ a ¢ A & Y a < e Y
NMNN 1 ﬁﬂ’]ﬂﬁﬂﬂj3Nigllll’)!,ﬂﬁ']zWﬂ?’lﬂ\lﬂﬂlﬂum@\iﬂu31ﬂﬂ%’lﬂn‘ubl"lfﬁﬁ’]3§11«!'&’)1”15



a a 3 4 o 2 a a v @ A
msanziamRaiuRofui e sy i NINTUHIAINNaEnE
Ussgymad mardaigy uazanz 42 7 20 a1iui 1 unsraN-dguiey 2560

Thaksin.J., Vol.20 (1) January-June 2017

1. MIIVsINToyavonaiY
a = @ a v 3 a
anuAafiuneItuiue sy ledidnggairusuazsamnuaslumsennuiaiv
Menud e s nezilszneudloeaniiia - INanNNAMTY Fo3 U 1Az 1eazDuAURIAINAAT Y
o a 4 Yy 1y v <Y ' o Ty 1 & ad ' A 3 v
fegaanuaariu laun <huTathiennsniue asedszriulam s wndsn lisesanlanisms” dludu
2. Aam (Tokenization)
o a <3 1 o o o 4 )
szuvavrhyse TenanuAaiuusasemsuimsaam lag141a384iie LongLexto API [13] M3dam
wlismsdaduuvenigalagfioununauynsy LEXiTRON [14] Tasmsaamagizunnsanaingieldvn
o y . o o Y ) o AW 1o & o a ¢
aranmalounis Ine mminsiinsih “Avga” (Stop Word) Fuilumin lisuiludmsumsins iz
A v A A A A g a y &
ponioanvIavestoyain 19 lumsiszuiana anmwi 2 dievinlsz TeannuRawiu “unaderrnuimi
a ) < ) o v o o 1
FAMADTOONIN” WIAAM NIgNUNEMTU “UnulieInu” enansodamammauiynsyla 2 uuy Aedin
o 1 ~ T A gy o o o A =< A o o & ~ I v
“UNY” 1Az M “UNIVEIMNU LA ldranmsdamLuUeINga Judenaad iy “unuliesImn duau
& v o Aoy 1 X 2 o P L A qer 1 ¥ v o 1
Fawaawsveamnga lamartiuny 13 udlsesiseve ArList e liierevunoumsanameas 1y

a =3 19
ANMNAALAUTRIGNAT
ANHUAALTULRIANAN &
- o &
d wnaidiguanuiulisatnadasunn
WARZSIENIG .
| input
- Uszlan
dszlananuAnuiiu e
' ANMHNARNLUAU o ‘[ Lr -
. A laansidFauiiey -
n']sﬁ’ﬁ]ﬂo’] . LongLeXto & Tk g &4 W'iu’“éni’uuﬂ:n'&!u
—uaani— API Adnwivienaigainlsng e ieadaiu
| ’luwau‘ngnsu DMTUAZNTUING
fiienle ‘
o & o o ¢ - 2/ g a '
AnnuRansanAtluansLe um/wm/wmu:{%m/u salamfasas/un
=1 °
fSiNansaniuns v
= outpu
Tudunauanlyl

wnadeauaulsnlillsamalaseslsnn

v v
o ) a <3
MNA 2 TUReUMIAARIINYTL Teanufariy
3. msanam
2 L4 A o o A o v o o
luvuneuilazhervesnumsfFeuneungala luilse Teadudidnd lu Tamuiue1nis
A o | A 7 A o Au YL I o S o a 7 A 2
ievhmsszynannivsemnaa Idiuiludnlszianla vimiuzihmsimszigduuuilse Tennauysel
@ . 4 o [J a I~ 3’; 1
@munan lensal) memsri s lumsannannuaasiuluduasuas li
o 'u v o W de
3.1 manfSeumsumnaalanumdnnlulamuiiuerris
9 o g’./ s’I 4 @ ° . { ! o v
dmsuTuasuiineududive lamanynsy LEXiTRON Neglugiuuy XML ndnaaz sany
Y o o o v @ 0o a 2 o
Tugudeya wennniidisiusndiuy mgudninazfmiael luTawud e misuazmsuing
< aa & o & o o 3 o w & o o oA v
v ledsTeomns danesduduslumiyanuumazosduiumdwinaas mdninsiusauun Iai
v o v o a { aa J o o .
vgniamualumse mawiemsuazuims flsznevldre 3 tean3iian Ao termld (§161D), object
a o o o 1 [ a v o
(ilauoImANILLsIAAN BaLE: D1INI/ATMS/AUTIOMANNAZoIRANNANAYAUNE la/mszifFan)

'
o A

o o o H o @ v o o o o o o S
1ag terminology (AANMN) ﬂWﬂuu%glﬂﬂTﬂﬁﬂVl@gljllulﬁﬂULﬁﬂUﬂUﬂW?fWﬂiu@niN ANFANNDINITUASUVING



a v o a a a 3 4 o 2 a
NIAIUHINNATNNEY M gimRaiuneiuuenisuudy ledia
1 20 21707 1 unsAN-Tguiou 2560 43 Ussymad mardeigy uazaug

Thaksin.J., Vol.20 (1) January-June 2017

% g 4 1Y a < o
msifseuiionss 19 Lucene API[15] FuilunsesilondanTumsadesduanduaz dusudoya Tnsest
9 ] H
Tuiaams FuAUIUY Vector space Tuaaumshauzisunnmaiimdniuazsiavesiildoinaisa
o o & A Y d a & A qYs o d o v o A
Mdwiemsuazusms nadadududndivelddmsumsnFeuiiou Tasszovezimsmsumineglu

s . A ' Y 2w o o oA Yoa & My o ¥ oA Yy o=
019158 (ArrList) U]!W@W1ﬂ1ﬂ31ﬂﬂﬁ’]ﬂﬂﬁ\1ﬂUﬂ’]ﬁWﬂﬂLi11ﬂ°ﬂ’]@u!ﬂﬂ°ﬁ1’J UINWUNATUUUAIINADITAAN

L o o ¢

o a g ad o & v a o o JAn Y a Yy 9 9
ﬂmmmmaummﬂu"lmifm'aiﬂﬁ)xizummuumammmu‘ﬁnu%ummmﬁwmw"lﬂaﬁmﬂmummmu

o 1

' A ' . S o 1 = H ° a Ay
!"]fu(luﬂWWVI 3 WU arrList[0] (DUATIT “UANVYINIIIN” DINUUIZUIAII “UAUVYINIU” hl‘]Jﬁ‘]Jﬂ‘L!

a 4 < J v o o J a . S o 1 1 @ @
Glu@umﬂ"lﬂmiﬂ‘ﬂ@%ﬂ%zllﬁ}'ﬂﬁﬂﬂﬂgﬂ\?ﬂﬂﬂ1ﬁ1/“ﬂﬂfuﬂ “®1IM13” arrList[4] (DUAIIN “D3508” Wﬁ\ﬁﬂﬂlﬁﬂﬂﬂﬂ
a 3 7 v Y1 a4 9 o o 1 d do w 1 Y1 g
@ulﬂﬂ“]ﬂlﬁ'ﬁg‘]_qlv],ﬂ'ﬂlﬂﬂ’lsﬂﬂ\iﬂ‘u “ﬂ'ﬂlle‘ﬂﬂ” LAz “u1n” Gh«!fﬂilﬁﬂﬁWTUﬁ@ll1?”11133531(!”1@'31!1]1«!

° ¥ A o 1 s @ ] o o A ~ yvd o ¢ ¢
“mixuﬂ%mm”l,ﬂuﬁu !N@Tnfni'5‘]Jﬂ1§]1ﬂ'ﬁ]1'5l'5ﬂﬂuﬁﬂﬂlla?ﬂﬁ]gu1ﬂ1ﬂi$uﬂfﬂﬂllﬂ'ﬂ\‘lﬂﬂﬂll“ﬂﬂil!@?ﬁﬁﬂ

o saAA A A a d 1A ~ o o 19 a L4 a <3 A 1
AAANTNYD ExtractL‘W@‘Vﬁ]g'Jlﬂ‘ﬂgﬁ'NJJE‘l.]‘].]i818?11/]?{11TEI,‘E’EI!W’E]ﬁ1ﬁi‘]JﬂTi'Jlﬂﬁ%‘ﬁﬂxlluuﬂ’ﬂllﬂﬂmuﬁiﬁlhh\l

Lucene Document
addDoc(w, “ewns”, “unudiganau’);
addDoc(w, “owmns”, “undn’);
addDoc(w, “anunslasuams”, “asen”);
addDoc(w, “dszyilfianm”, “wald”); /
A arrList[0] =unudizanau

\ / arrList[1] =5wu

H —g

e | Invert (e st e arrList[2] =3
nMsYauent — g o nsils e arrL!st[a] S
arrList[4] =ase

arrList[s] =an

unadiganau = aamng

WAUIYNTUUAZNAN

o & s v o
AVANNVILNEIYDINU

asa8 = anunalanuaims|
an = Assydiunm

DIMSUAZMTUINIS

o o  d

a a o Ao Yo P
MNN 3 ﬂ15l1r§ﬂﬂlﬂfJ“]JﬂTVW]ﬂllﬂﬂuﬂ”lﬁWWiuIﬂLiluiWuﬂ”lﬂ15

¢ y ¢
32 mamnznglnuudszleaianysor
y s a o ° s & '
Tumsngiilse TeanauysalaziansanannsiseanIvedl 113158 Extract vouaazsz Toa
a 4 o TR a A a Y A o
anvaarunL 1enseityun NS UN (Context Free Grammar) nafesziinsavvin luilse lon (S)
a 3 [J a a o w I'd o a 4
Tagazia15aA1uIn (N) AUINIa (NP) 138198 (VP) s (NEG) A (ADJ) alszaunaiiay ol
A A A Y o o 9 Yy a a ? | a
otsuenme (ADVQ) ierdeenugaanyazvedd mems lu s aw SesmugUuuuiinnilnfves
4 { o @ ' '
Tensaiaw Inendmuald sndredrau

S =NP+VP
NP = NN + (ADJ) + (ADVQ) + (PP)[PRON

H a E a < a IS a 1
nmivegdnszinuRaiuyeslss Tea Tasiasanain (1) jise Teadlul frasuSouema
9 i
) Anumnevesmguiniiug 1w g1iseTen unudisnnanu esesmga 1519ENUN “UNUTEINNIU”
3 o { A o a d ' 3 o o { A o a {
Hufmumiinedesiuanufamudueins “eses” Humquininneidesiusamdomsniannss
= o 1 =~ <3| o A = ' i @
szyanuianely wagid “Nga” sziudmniauenlsmannuimelanedluszaula



a a 3 4 o 2 a a v @ A
msanziamRaiuRofui e sy i NINTUHIAINNaEnE
Ussgymad mardaigy uazanz 44 7 20 a1iui 1 unsraN-dguiey 2560

Thaksin.J., Vol.20 (1) January-June 2017

4. MIMUIVAZUUUANNAMAY
o a < o 13 o ° 2
msmurmazuuuaNuiane laninanuaaiuve g 1dazerdeanimminvesdiszyalsuw
v 3o Any N < ey : Hq v v a Ao 2
Taganinminii lauinoinmsdisrvdu leasirfuennsaeg nlddlduaasnnuaamurazidumaniv
il ¥ < 1 o 3 @ [l o 1 A A 3 o 1w o 1
Usingegonuumuiaeonuuiua1szauiimin sy A191 “Nga” IAhudnminy 2 #1971 “u1n”
A 3 o 1w 1 o 3 @ " v I '
Hanhminnn 1.6 winlulsingdszylSmnalulseTon Tanihminminy 1e dudu Teeanzuuu
a a 3 A E = Y o ° "y 9
vou1lsz TeannuAamiuaziluninrseaniuegnuanuitane lavazihminvesdiszayfina wudls
3 A U < I a A
Woun “Fouanisniiga” mazuvudiuanuazeiansziiu - 2 (@nilsn anwitaneledaan, Nga
S A o I '
AnimminuesmszySunm =2) @edrms Iiazuunlaserdsiminvosiluilse Toauaasluaisien 1

a ) = S ) ! A & ] v
MINN 1 A1INUBYA term extraction T]Lﬂ‘]Jm@ﬂgaﬂ’]ﬂglluuﬂ'f]'luﬂﬂlﬂlm'lﬂLWlﬂgﬂigiﬂﬂ"U@Qé&lcﬂ

Id ext restaurant Ext_token Ext_object opinion Ext_category volume score
k4 Y 153 1 a < a
1 Suthuduan aen [RRN(NP] D70y ANUAALHULBIVIN - 1.6
Y a T a < a
2 %'WHﬁl'ml?\Ju@]ﬂ NWUNIU UINT Y ANUAALHULYIAD un -1.8
o ' a & a =
3 ﬂm;ﬁmyﬁm U ANUTEDIA andsn ANUAALT ULIBIAL nga -2

° ' a 4 2 2 ' 4 a 4 Y '
lumsmuamnnuAaiuAsI LIS (FUINMIMIALRAIANUAATIUYDIR TRz AUAD
=3 ' k)
anunanelalunaazdu auaunis (a)
o o(x X Ax LX)
y = 1 2 3 n
n

(a)

° v ' = a g Y
ﬂ’lﬁuﬂqh’i y UNu ﬂ'llﬂ'ﬁﬂﬂq'luﬂﬂlwum@\iﬁ?ﬂ‘]ﬂl@agﬂu
a @ {a 2 ' 3
X UNU ﬂglluuﬂq’lnﬂﬂlﬁuﬂ@ﬂﬁlﬂﬂ%uiuu@ﬁgﬂiﬂ

° A & 4Aa X ' v B}
n Ll‘ﬂuﬂ']ujuﬂq'lnﬂﬂlwuwlﬂﬂmuiullﬁagﬂjuﬂqﬂﬁﬁ&ﬁ

@ L] o ' 9q Y <3 9 9 Y 2
gNAIDEIINITAIUIN LU WIBFNBIY 1A IHANNITHUAIUIMIT VeI T ueuan 130
(%)) 4 1 ¥ 1 1 Qg’/ T a d U 1
“aianiiloniosun /1HeuNuIN / uaumIduIamadug” 1519gnunanuaaiiuaIna1nlsznouale
1 (23 dy 1 = 1w Ay ] =1 1w 9
31l5z Tendos : (1) atantlioaI8euInN UASLUMNINY 1.8 (2) IUDUNNIN NASLUUININDY 1.8 1] (3) LAY
) Y ] v
FEANATUE) TAZUUUIMNAY 1.6 Auiuazuuumasvaauentaod e msthuruan ludue s iaumny
)
@ o a <
(1.8+1.8+1.6)/3 = 1.73 9niiuszuusziinnuaamudiue misvess mihuduanoing lgnauuim
ANRDIMINFNNT (b)

7 (yl+y2+y3+. . .+ym) b
RAELEELE S (b)
2m

o v = 2 Y a vy 3
ﬂ'lwuﬂch’i Z N ﬂglluuﬂ'ﬂll‘W\TW@GIﬁ]lﬂﬁﬂﬂ?ﬂﬁﬁ%ﬂiﬂ?ﬁiuﬂ?uul‘lﬂ
° a & ) vy 3
m UNU i]m’mmmﬂﬂmummﬁ%nﬂﬂuiumuuuq



a v o a a a 3 4 o 2 a
NIAIUHINNGENNHY M gimRaiuneiuuenisuudy ledia
1 20 21707 1 unsAN-Tguiou 2560 45 Ussymad mardeigy uazaug

Thaksin.J., Vol.20 (1) January-June 2017

5. MIUAAINANNNNINL D
% o a < J o T g’/ 1 I o
WaInAIuIRAZILUANUAATILLAAZANENBAZYOARY UIEY  TuABUABNINIZYINIS

= VY ' ' A A qgumy AA Y 9
!,l,amNaﬂmuumquwﬂmmazﬂanugﬂm’;ummummmuu WQHLW@iﬁEﬁ%Q1uWﬁUﬂHﬂJ@Ha

¥ ) o vy v X
imm‘mﬁ!ﬁuﬂ%mm’mmmﬂmaﬂymzl,mamm"lmmmu

)
ﬂ1§‘nﬂﬁi’)1|!!ﬁ$i’)ﬂﬂ§1ﬂwa

Yo Y Yo a A = ' A g A v v v Y

Ave ldvhnmsiszdiuwamonnszuuansaaglanufamunenuiie s Idaeaades
o v v a Y A o X I aa )
numsagllaedlsinmiseiiosla Tumsiszdveziigsmlsziiudnu 20 au FuiluiidaszaulSyanes

s

o an v v oA aa @ a a 4
$1uau 13 au waziidaszavtingiadny 7 au ddaniuednu luavineimsaeuiuneinazaiun

G Y1 a A 70 Y I aa g = a
maluTagensawma Taodsmlsziiuiidszaumsalldiu ladsiomsueznadouuaasnnuia
T SV & A o o ~ & 9 a Yo a 2
RN e s imanuee sy dusuiuseumsiszdiviudlsziive lasvsemsanuaamiu
A ooy o Y ¥ A 3 & ghwy Yo a & . & ] v 2
MEINVFIMIMNTTINIL S 511 Sruaz 100 AnwAawiy 3ad3ve Idhanuaadumartinnndu lediau
N A ' a 4 ° ] ' ) { a Y] o
AIulsziiueunquanufafiunadeuaziing a1 luuaazduauininnadoandedny
£ a 3 a 2 o o v ) A N a
WeianuAamiYy emsanufariugadeInuziud lldlusuwavesszuy aniudianlsziives
o ° v o iy ¥ a d
mmsSeuiensauannnmsagdveswanmsusivouanildninmsagdanudamunnszu
' a Y v ' o ' 9
nouvzsziiiuanuiiane ladwanuaeandesvesmsaglriunuudonniy Tasmauuaazdozl

o AT 0 4 ' { ° 9 o

szauanuianely 1-5 imiudIvsezihuuugeumuimuanImARasvesdiow Tasldinaailums

o = = 9 A
'Jﬂﬂ'l!,ﬂﬁﬂﬂ')']llWQW@iﬁ]ﬂ\?LLﬁﬂﬁiuﬂ'ﬁ'NV] 2

~ 7 o o s v v a g
A1T19N 2 Lﬂﬂl“l/]1“fﬂﬁ"f]ﬂigﬁﬂ‘Uﬂ'NIJWQW?)Gli]ﬂ"Iuﬂ’NlJﬁﬂﬂﬂﬁﬂ\iﬂlﬂﬂﬂWiﬁ?ﬂﬂTﬁJﬂﬂLﬁu

EREFTN BINUMN
4.51-5.00 aun
3.51-4.50 @
2.51-3.50 wold
1.51-2.50 SIESTRIER
1.00-1.50 Timmnzaw

a a o = Y ¥ a
pamssziiiuaaalumsne i 3 wuhmanuiame lidiwanuaeandeslumsagianuaamv
dmSuguanyuzauUimItazemsegluszaua drumudug Mmdoegluszauneld



a a 3 4 o 2 a a v @ A
msanziamRaiuRofui e sy i NINTUHIAINNaEnE
Ussgymad mardaigy uazanz 46 7 20 a1iui 1 unsraN-dguiey 2560

Thaksin.J., Vol.20 (1) January-June 2017

Y

M9 3 wamsisziuanuanuaenndeslumsaginasznineszounug1d

- szAUANNNINE]Y
1M sszidiu - R
Falsum IFIR NN
Y Y a =)
anuaeandeslumsagirasiumsuinmsg 3.68 a
AanuaeandedlumsazrasuusseIns 3.28 wold
anudeandedlumsaguadiuanudzoin 2.87 wold
ANudeAnaDd luMIagUNasIuIIA 3.04 wo'ld
Y 9 =
anuaeandedlumsagilwadiueriig 3.52 )
ANNALIN 3.27 nwold

a W
asdmwamsIdy
aw dy a J a < = v 9 <} A a o v
mdteiigueszuvAmsziuazaglanuaamunenuuemsnndu ledi 3 Tagon Tuia
dq 9 a v o o o o & a e ° A
nldmatiamadadlulse Ton Taverdogumdndt madnnzilsznduazgiils: Toamemanuvue
a a o ° < 1 ) 12 o a 1
Fanvsedauvelss Teavazinnduwaniumazuuuanuiane ladwmsuteiumsusmaaie
a a a < 1 1Y
Tugdununsiiln wamsilszduanuweladuanuaeaadedlumsagilanufadiussniessuunug 14
' o Yy & 3 Y o v AA 9 o a )
agluszauneld Fuilunainnndedinaineitesnumsszutananmsssuana lunatelszdusy
a & { Yy o ¢
(1) dlduaasnnuaamiulaeldgils Tonivainnarenazuianiclignudan lhensal wu “uneunea
o w I a o @ < < ' I
nnseuMasfuazliseauiiannUAY 83NN AUANUHIIUYELRA” azmulse Toausnitlun
d' a P a oy 1 v o ¢ a <
wauazilsz loandesdimsGoariiavesd ligndosnundn lensal 2) anwdamiuinalse Temdluu
H 2 r
Fedounazuuuglngihioh lieunsodnnu1dTaea s mu “Aududimiiunuaz il 1é” dedaam
v = g Y X Y o o A g Aomo v = Ay 1 ~
udrzninedunninn udu Fadedinamariiiuauluownanditedesdinu e laun msveeiiaai
Y a J a 9 Y =2 = a a L4
awnsavesszuuliamnsadmsziilsz Tongadould vazmsinuufSoufsumatiamsinsiz
1 H 4
giszTeaunuae emivayumsanamngndeazasanNunLIBYeeR 150w

19NE1591904

[1] Feldman, R . (2013). “Techniques and Applications for Sentiment Analysis”, Communications of the ACM.
56(4), 82-89.

[2] Hussein, D.-M.E.D.M. (2016). “A Survey on Sentiment Analysis Challenge”, Journal of King Saud University
Engineering Science [Online]. Available: http://dx.doi.org/10.1016/j.jksues.2016.04.002.

[3] Phawattanakul, K and Luenam, P. (2556). “Opinion Mining from Online Social Networks”, Modern
Management Journal. 11(2), 11-20.

[4] Xia, R., Xu, F., Yu, J., Qi, Y and Cambria, E. (2016). “Polarity Shift Detection, Elimination and Ensemble:
A three-stage model for document-level sentiment analysis”, Information Processing and Management.

52, 36-45.



a v o a a a 3 4 o 2 a
NIAIUHINNGENNHY M gimRaiuneiuuenisuudy ledia
1 20 21707 1 unsAN-Tguiou 2560 47 Ussymad mardeigy uazaug

Thaksin.J., Vol.20 (1) January-June 2017

[5] Turney, P. D. (2002). “Thumbs Up or Thumbs Down ? Semantic Orientation Applied to Unsupervised
Classificationof Reviews”, In Proceedings of the 40™ Annual Meeting of the Association for
Computational Linguistics (ACL). Association for Computational Linguistics. Pennsylvania:
Association for Computational Linguistics Stroudsburg. 417-424.

[6] Sangkeettrakarn. (n.d). FANANLYTICS: Sentiment Analysis of Messages on Facebook Wall [Online].
Available: http:// conan.in.th [Accessed 12" January 2015].

[7]1 Speech and Audio Technology Laboratory (SPT) National Electronic and Computer Center (NECTEC). (n.d)
S-Sense [Online]. Available: http://www.ssense.in.th/ [Accessed 12" February 2016].

[8] Gavilanes, F, M., Lopez, A, T. and Martinez, J, J. (2016). “Unsupervised Method for Sentiment Analysis
in Online Texts”, Expert Systems with Applications. 58, 57-75.

[9] Prombut, N. and Temtanapat, Y. (2008). “Mining OpinioninProduct Reviews : A Case Study of Mobile
Phone Reviews”, In The 12" National Computer Science and Engineering Conference (NCSEC2008).
257-263.

[10] Wonsri, W. (2010). Opinion Mining System on Hotel Reviews (Research report). Bangkok: National
Science and Technology development Agency, National Electronic and Computer Center.

[11] Pang, B. and Lee, L. (2008). “Opinion Mining and Sentiment Analysis”, Journal of the ACM. 2, 1-135.

[12] Wongsin, C., Srikarnjanaperd, N. and Polpinit, J. (2015). “Automatic Feeling Analysis from Opinion Text”,
In The 11" National Conference on Computing and Information Technology. 1-6.

[13] Haruechaiyasak, C. (2006). LongLexto. Tokenizing Thai texts using longest matching approach.

[14] LEXiTRON. (2009). LEXiTRON [Online]. Available: http:// http:/lexitron.nectec.or.th/2009 1/[Accessed
20™ November 2015].

[15] Lucene. (2010). Lucene [Online]. Available: http://lucene.apache.org/java/docs/index.html [Accessed 25"
November 2015].



UNANNIVY

wanIznuUvsnaImMInNNlasangluanuneasisnonann
YBINUITIANA TN
Effect of Safety Measures on the Productivity of Column Reinforcement

v 7 AERE v o a 5
FUUN VUALNT LASTIVVY uamﬁﬂmumg

Sunun Monkaew'* and Thawatchai Nawalerspunya’

£

U \l
UNAao
= a o 3’; A v S A = o o U 9
msfnMdeluasilildnglszasd mofnmansznuvewnasmsanuilasansTumsianuneding
a & < A ' % o
TagidennsfiAnyIuAAduanEsuEveIIMsuranisluanganwuiuas wasmsanulasans
0w a ¥ g a A o 4 ~ & o a 4
dmsunuaagamanasuamimnlFlseneudis (1) s udanuiuaaudwsd 2) maauuuiiedu
) Y Ea Y

azea uaz liau 3) Aanssnnuangalifesndt 0.90 was @) Aaaatiuladu — as dwmsuhau uazs)
' o v o ' { ) ° ' °
aunudnlagunssifosiuduasiodiuyanaimnzauiumsiiau sanmsany1 wu 9195
masmsanuasasslumsmaunlFlulasems waamuusanunominasmsnnulasansu s
Aunae 11.06 1 lansw/awan Ty vasnmihasmsanuasasesun s iaunae 8.80 A lansu/au/a T

a o A 2 1 A 2
HARMNITINNanaIlsEIne 20.43 % a1 um e TRTEI 13.18 % uazaATINNIY

1lszana 13.32 %

o o w o o A
RELERIETH anutasans Masnmsanulaoany imanasuen

Abstract
The purpose of this research is to study the effect of a safety measures provided for column reinforcement
activity on productivity by studying a construction of buildings in Bangkok. The safety measures composed of
(1) stable scaffolding system, (2) providing clean and not slip walkways on the scaffold, (3) installation of
handrails not less than 0.90 meters in height, (4) installing stairs, and (5) providing personal protective equipment
for workers. It was found that productivity rates for prior and after the used of safety measures were 11.06
and 8.80 kg. /person/hr., respectively. The productivity declines for approximately 20.43 %, the working time

for column reinforcement could take longer for 13.18 % and labor cost could increase for 13.32 %.
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Abstract

In this research failure analysis of final pinion shaft is analyzed in detail. After visual investigation of the
fracture surface it is indicated that fracture occurred due to torsional-bending fatigue. Fatigue crack has initiated at the
fillet shoulder. When considering power transmission systems, bending and torques acting on the shaft are determined,;
stresses occurring at the failure surface are calculated. Stress analysis is also carried out by using finite element method
(FEM) and the results are compared with the calculated values. Endurance limit and fatigue safety factor is evaluated,
fatigue cycle analysis of the shaft is estimated. Reason for failure is investigated and it can be concluded that fracture
occurred due to faulty design or manufacturing of the fillet shoulder (low radius of curvature at shoulder). In conclusion,

effect of change in radius of curvature on stress distribution is explained by using FEM

Keywords: Final Pinion Shaft, Fatigue Failure, Finite Element Method, Life Assessment.
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Abstract

The objective of this work is to study the effect of quenching temperature on hardness and wear properties
of rubber wood band saw steel by flame hardening. Acetylene-oxygen gases were used in the flame hardening
process. Samples were heated to five maximum surface temperatures of 773, 860, 876, 947 and 984 degree
Celsius, and quenched in water. After flame hardening process, all samples were analyzed in terms of
microstructure, hardness and wear resistance. The results of microstructure, hardness and wear of the flame
hardening samples showed that microstructures were transformed to martensite, hardness values increased and
wear decreased at the maximum surface temperatures above an austenite temperature. At the maximum surface
temperatures of 773 and 860 degree Celsius, the sample hardness values were not different. Wear of as received
sample was higher than that of flame hardening samples at maximum surface temperatures of 773 and 860 degree
Celsius. Samples were flamed at maximum surface temperatures of 876, 947 and 984 degree Celsius leading

the formation of cracks after quenching.

Keywords: Flame Hardening, Band Saw Steel, Parawood Band Saw

NN

]
A o

1 4
Tudesliz) Ifonnsiiluiagaunldesiid

@

v 1
AgdmSugaamnssudmilumsmlsgl ldven
I 9 1 A =1 1 a A = A F
i lduuaaiee luideslinaseguninid Auie ANugydeINVLIAAADIUADE 1AZDIYNS 19911 [1]
uagaamingsulsgl lenemnsdd iy idldanuddynunszuiumsau thpesnmuazanuaslu@essfinas
' ] v
[2] wad1329U04 9B AgnBmwna uazane [1] wonludeshienldmenaag fueoniivinannunii 5-8 42
(12.7-20.32 531.) AN 6.20-8.30 a5 ANy lu@oeies 17-18 BWG. (1.47-1.24 uw.) Tagldnisae
A A v o Aat D) A & A ' A A Y )
ludeafoudroundezisiau o1gmsldnumas 3-7 1 lwdetu druludesnldlunaldinnuni
2 : . 4 .
4-6 117 AN 6.40-7.60 AT ANUn lu@eees 18 BWG (1.24 uu.) miae luihosiFoudlsunauasy
A a v A ) & 3 Aa o Y o A A < 1)
wouiin (MIG) 01gn3 Isauvedluies 2-4 91 Tusdetlu insamannienthunléviluiges Ae ianna
AMFUBU (Carbon Steel) MULNATFIU AISI W 1-8 1Az W 1-7 H3I0MuUaNATFIU JIS G4401 ¥iia SK 5 LAz
I
SK 18z tmanna nau (Alloys Steel) ATUNIATFIU AISI I-6 HIDATWNIATIU JIS G4404 SKS 5 11ag SKS 6
o v A v o) d a = A A
31 Taeanbaizms auludesz 19als g/ lenwnsnunsgnanamsdnisevesauifu@ossuiiorzgnoeasen
nazdandsiesauludos msdanusevesludessznimsulsgl lifoamnmsndwanemsgadenan
Tumsneauazisznouludesvesgaamnisuusgy ldeama lulsamanismond 580 Tseam [4]
Y v ) )
aaiumsisaNumUMuMsanisevesludeszaetaeigms Isnuvesludos taz dewaliaamsgodonat
Tumsoealsznevluaes
Aan A wa Y 9 = AAy o A 3 a v & g
N330S lumsuaias udumsdnusenTdunua o msyuuisaidlenlar’li Fuiluns
% ¥ A o a L 1 ] ' H ' 2 .
Itanufounlad lvesnayemasnues ndnuunFuanusiwnadus nounazguasluiil (Quenching)
Y 2 4 [ a a I~ { v U
nilgaeuunaezisiau-sondnuilugnsainilamum luuTssnugaamnssuntsgaldenamns
' < ) A 0w < Y da A P
sagwumsyuuialal iuiunszuumsimngdmsumanndniidsnamsvou 0.37-0.55%
< o ' & g < Y Aq Yo A 3 WYy
LAZIMANNANANUINTA 15U 6150H [5] FauTlummannanldihludesamemunazannsaguuialddae



NIAIWMINGGNNHY navosguugiyuuialadlil 4
X ; . <
20 pafui1 unsan-iiguisu 2560 69 3o3ANA YN taznuz

Thaksin.J., Vol.20 (1) January-June 2017

v '
wad T dmSunszuaumsguudadenlar lvhiumsarunuitd iy e guiglgegaiimdudasuna il «)

a
1]

EY 1 o a a aaa A A 1 ~ 9
@]ENVIJJEJ\?ﬁ]‘LJﬂim/NlﬂﬂﬂﬂJuW']WﬁﬂiJaga'lﬂ LLﬁZl’Jﬁ1ﬂ1§LﬂﬂﬂgﬂiﬂWﬂLWfNW’EWIfJﬂ?ﬁlﬂﬁﬂullﬂﬁﬂiﬂﬁﬂﬁiNﬂ?ﬂ
Yy A < % o 2 o 3 A Y a 9 s 7

IﬂﬁfoiiN!ﬂllvlﬂ!ﬂulwﬁﬂﬁ]ﬁmuvluﬁ !,l,a$ﬂﬁi1ﬂ'l§lfJ°Ll(§l'J?JfJ'Ni’Jﬂﬁ’)ﬂﬁﬂiﬂLﬂﬂIﬂiQﬁﬁNiﬂﬁmumﬁ@] [6-7]

@

v Y : ]
AMUNUITUIIINMIANYIWAQUMANAIZIFA (Maximum Surface Temperature; T ) 1O
S,max

wa o = 2 o v A v ml At A
ﬁiJ'U@Iﬂ’JnJLHNLmzﬂ'liﬁﬂ’rﬁﬂﬂl@ﬂ“ﬁuﬁ?ulﬁﬁﬂﬂﬁﬂﬂmﬂEJ?(']EJ“W']L!WJEJHJa’JUlV\ILLﬂﬁ’E)mGBT]ﬁu-ﬂﬂﬂcﬁ!ﬁ]u

U

J ax
aq gUnsamazisms
1. 39
2 9gq A 4 - ] v A Y ¥ Ay vo ¢ v
mianna ludesh 14 Tuandteiidlumanndrludeslsudrn IdsuanuewasziainTsamduals gy
T3¥nanns Taedlaumnaumanininmsdin1z1iaie Optical Emission Spectroscopy (OES) #aaninsariiey 1@
fumanndneaud 6150 [8] 310aziBoaRen1I 1R 1

A ~ A Y . ) °
MINN 1 ’muNﬁmﬂlelﬂlﬂﬂumﬂtﬂmm’gu,azﬁ’mwﬁummmaﬂﬂmw’dum 6150 [8]

Fuau c Si P Mn Ni Cr Mo \% Cu % Co Al Zn Fe

BS 05157 02078 00124 08808 00715 09464 00287 01012 00388 00042  0.0061 0.0045 0.0035  Balance

6150 [8]  0.48- 0.15- 0.040 0.70- - 0.80- - 0.15 - - - - - -
0.53 0.30 0.90 1.10 (min)

2. n3ndEmsgundedenladlil
a <
2.1 QUUYNIAIAIMIYUY
a 3 a = 4 £y a 4
gangllumsguudsinsannaalassunsuniSunamiven 0.52% Idgunglesdmulud
(T, ) 760 osrnaiFon ilosnngamginlar lluArezsiau-oendougegaia 3100 mmmamaﬁ [9]

€

@

mumaﬂmﬂumuw'mmJwmﬂm"lwmﬂmiwaamwmﬂ SatmuagamgiilumaEudu (T ‘ rt) fis3edy
stax
vl A 660 710 760 810 LAz 860 BFUTAToE taz 1¥msnyuauad lvhilunal 8 Juni gl
v

¢ 2 o v A a o ay Iy o & N
ﬂf‘mﬂﬂ's’lN"llﬁ]x?“]fu\?']ul“ﬁﬁﬂﬂﬁ'lﬁlﬂmﬂﬂ (A1l 10 mmmnmi)Tﬂmm‘;mwgumamaﬂmmﬂmuﬂ

O D

oD

!, Vo 7 2 A ) Y o ' aa
K ﬁGl'lL!fl’iu\ﬁ’i'Nﬂ?ﬂﬁﬂﬁuﬂﬂﬁ?ﬁ%uﬂ1uﬂigh1m 2 I UALUAT (GLULLN'JH?JH) Wiaumuuﬁﬂmqmwgnm
qa

o o R y L2 A y 32
quga (T ) 510az19e9a3013199 2 nasoninhduauludes Tgplurihnegu
s,max

v
aa

M519N 2 gl UAULAZgUNYIAIFIER

U

(C) 660 710 760 810 860

(start)

(0 773 860 876 947 984

(s,max)

2.2 MINAavdY
Y & A A Adqud o P o a o v 9y A 7 g
Glf’])'l,Lﬂﬁ!%ﬂ!waﬂﬂ‘l"]ﬂﬂullﬂﬁﬂg!G‘]ﬁ/laul,La&'lLﬂﬁﬂﬂﬂ“ﬁlﬂuiﬂﬂﬂ’lﬁuﬂﬂ'ﬂuﬂui%ﬁTLW] 4 ﬂﬂuﬂﬁﬂﬁ’ﬁ’]\iuj
Vo D) o A oA 4 o A
iy azl41/aanas (Neutral Flame) Tagdainseaioginiainsnaaed aan1mi 1



navosguyigiyuuatalil a NIMIUMINNAVNNH
2o L 70 o4 P a
Fo3AnA YAN uaznm 20 p1UN1 unTIAN-NHIEU 2560

Thaksin.J., Vol.20 (1) January-June 2017

MNA 1 715NAa83

3. miamﬂvmmvmiwﬂaeu

FunludEesldudrvnannuniie 3570 iaawns ANNGINY 6.0 HaaAT AWMU 1.28 Tadwas
817 10 L5UANAT MHUAdurUalumsNaT Iz $11491 5 @na P1 P2 P3 P4 g PS5 310ai08naauana
Tumnii 2

§ o ] a o may
ﬂ"I‘Wﬁ 2 AMUURUINTUATIEUTUUATUIU

ﬂﬁﬁlﬂi1zﬂﬂﬂﬁ%'ngamﬂ°lm§aﬂﬁphumﬂ%’amﬁ”lﬁ’%u (As Received) SAAMANULYL LAZNATDY
REGOVED! ua3'31,?1mTﬁﬂiqa%’wilamﬂ?;’uﬂuﬁmumﬂgmﬁd Samanuudaidumiaaen uazhuanu
Tugumisiiimanuud i linageumsannse

Mz Inssasaganaldndesganssminunlduas (Optical Microscope) TAAIAMIA
TuniaeIeAnaaanad (HRC) Lmzmﬁ’a1Jms?fﬂmaﬁ’wm%"amﬂﬁaumiﬁﬂmmmuﬁ'ﬂg (Abrasive)
A aianna o wﬁﬂmﬁﬂmmmuﬂguw{%mmmmm;ﬁmﬁ mmﬂxmumimﬁﬂnmiﬁﬂwia
mmﬂimmﬂamium [10] mumﬁhmmmaau 1.0x1.0 suAmas AN seunuTanaggasuFuay
150 ToUADMIIMITINAT LU YBIZNATDY 19.6—20.0 161 32021981 2 W1 1AZNTZATBNTIY SIC P120
(mmmmmsmﬂ SiC 125 "luiﬂimm) TagfuIumMsanise (Wear) mmmmiw (1)

i m
Wear = Weight Loss g2 )
Contact Area cm

¥ v
Weight Loss = ﬂ‘%nmmiqmugﬁmﬁ@%mmwﬂﬁau (mg)

o

4” E!'Q U 2
Contact Area = WUNKHITUNET (cm’)



N o o a a 2

NIATUHNINYIRINNB wamaqqmwguﬂgnuwﬂaa"lv\l il
A o a 71 Ao £ o [
1120 pafuin1 UNIIAN-VYUIYU 2560 IBYIANA YINW LazAML

Thaksin.J., Vol.20 (1) January-June 2017

wams3deuazenilsena
1. NTWAVRINIZUIUMIMIANNIeUARIATIa5199aMA

y < 4 ! < o <
i 3 Tassaigamamannd ludeslsuds (n) neumsauudsdienal’l () nasmsyuudalalvl
Nguwigil 773 eerusaiFod (NARIAI10A1502a19 Nital 2%)

4 o 1 duwe S
Tunma 3(n) Tasadnegannvesdiediei Idsulseneudo Inssadranles lsdndudunuas
ad A o a [
Tassafrunialadanilude Tnssadieazdon wagwaanmsi@usqgie Cruay v Inimlaaslsynou
a o o A 3 '
Falane (Intermetallic Compound) NTE1YH A9AA30IN Li et al. [11] mzuhma?mmamﬁﬁ 6150 N
Hlnseadeazidon (Fine Grain) 1AZAUNIUNMTANNIOGIINMITIANTIANG Cr 1oy V
' < 4§ A o Ao '
dunm Inssas umegamavearannal lu@eesiimunszuumsuudsaenlan ldunnia P2P3 ag P4
2 A < ' 9 A A o Y J 9 2 s
Fafimanuudannni 50 HRC Usznoulassadisganinlunmi 3) duduldiiulaseadransimulee
uaaed a MuvtsdinagungiAgega (T ) imigenigunglesdmulugd 760 seruwaidoa
{ & s ¢ ST . < Y
sazilasunlaslnssaadumnsmu lvdnnmaoudiedisiasi lasmsgui
"9 1
TuvaznFuanuludwmian Pl uag P5 tanvauz Iaseauniow@uuanddn o dumueaanan
a 2 Ay Yo ) a J o q Y P 2 P A
gaurigivesruaui ldsuanladli lifsgangiieoamulud ldlassadavesuaumiioway
o d o S
MenaInInnsuaInie e [9]
v Y [l o @
uenMInidmiugungiiiigega 876 osruwaed Funuiidnyaemsuaniedaany duda
Tunwi 4

o Hm

~ Y} < A aa ~
MNN 4 Tﬂi\iﬁi'm?aﬂ’]ﬂﬁufl\‘]ﬂiguauﬂ']iﬂiﬂ!l‘lluﬂﬁ')llwwqmﬁgﬂW']'E'Nqﬂ 876 DIFLEALY T



navosguyigiyuuatalil a NIMIUMINNAVNNH
2 o £~ 72 o4 P a
Fo3AnA YAN uaznm 20 p1UN1 unTIAN-NHIEU 2560

Thaksin.J., Vol.20 (1) January-June 2017

uamumammwmmmfmﬁﬂ 876 DA UBAIF O mwmmmﬂﬂmﬂumeﬂmaﬂmmwa“lmﬂﬂ
mmmumuwmﬂﬂmmmaﬂnmlmaaﬂmwa"lmﬂ@msn,mninimmmmumﬂmuu 201U Ao ANNAY
mnmiwﬂmmﬂuwamﬂqmwguaﬂm (Thermal Contraction) ttaza 1AM INMsveneda luvaiziinlaen
Mafu1ﬂaaﬁmu"lum""lﬂfciuwiﬂu"lﬂnﬁmummﬁuﬁuﬂ 64-0. 53x(%C) [12] M5 Inaaiuew 0.52% dara
“lmﬂﬂmsaumﬂm 436% mnmmmn 2 guUMNgIgARIRINa ARG UTBNUZ1T1WES Davis[5] N3z 3
vammaﬂﬂm 6150 mmmmmwmmmm‘lmaﬂmmmnmm LYV dunnuduandefina
sz mwmswumaﬂmamsauu Leeet.al.[13]5 wummmmumﬂﬂmﬂmimmmmammmﬂummmu
mmﬂﬂ1,mwﬂammumﬂﬂ13gﬂaam%lmﬂummmmmum oz fchmaﬂymWﬂ’;mmu@mmmmmuiwmm
5% 14mmimu@waafmiumsammwmmmaﬂﬂmmimum 12Cr MABATIMIIIUTIZIR ~10° RGBT
mmummmmumﬂﬂmwnJaﬂuzﬂummmmmumm“lwmmamﬁa“lumsmumumiﬁﬂmam 1ag
wingasmsifusalil < 10° ssrnmaiFade i anuduandaee nlaounnanudunounaiiy
ANMAULDVA

2. anBwananuioudemanamia ' ‘
mﬁi’ﬂﬂ'mamLmdmﬁummﬁnﬂé’ﬂmﬁaamﬂwmﬁvhumﬁ“lsi’f’mu (AR) iduiiane fimlndifoeiu
g 11929 45.1-46.1 HRC mmwmmwwmﬂs u:;umiﬂmwumwmaa”lvdmmwﬂummaﬂ T .73
860876 947 az 984 mﬁu«um«mﬁ wmmwmwmmmmumwwmnmm P2P3 110 P4 aalumq 55.3-62.0 HRC
mmmummaﬂﬂamnummmmﬁmiumiwmwwmmaﬂﬂm 6150 71 Davis [5] ﬁwuafﬂumq 55-60 HRC

AMANAIANULTIANAIAY ASM International [8] 52 ummmmﬂmmmﬂmwmﬂimm
Taseadrandimglad Tﬂﬂiﬂﬂasnwmmﬂaﬂmﬂmwamamu"lwmnmw £IAIANVUTININADN
ﬁaﬂﬂaaaﬂumﬁﬂ‘ﬁmﬂmmmamqmﬂmumnamwnumwmaﬂﬁ]mmamwmwnmmmmmmﬂwmmum
maqGmmaﬂammmmaﬂmawmm [13] uameiifunannnse 1Jmmiwuwﬂm“lwmmmmﬂ
1uﬂ1iﬂ’;1Jﬂ11ﬂi°'muﬂ1ﬂwaunﬁam (8]

Taofigumia 1 uag ps mmuﬁuq‘lmﬂaﬂu mmmmmnmﬂiumw 5 HAINEAITMITTUA
willounmAduaEAN 2 T P1iaz PS ammmawmm"lumammmaaﬁmu"lm (760 DIFITAIFOE)
AIUA WU P2 P3 Lae P4 mmmuwwumuaaﬂﬂamﬂumazﬂaauuﬂaﬂmqaﬁwammﬂumsmu"l«m
w”lﬂﬂanmumémmu Taommigmanuudadumiia P2 taz P4 amanuudagendumiia p3 Failu
ﬁmwua1JsmuﬂaNﬂmqmm”lm*mmﬁeummﬂm"lwaq14aﬂ1/1ﬂmﬂﬂ!,Wﬁaaﬁmu"lumum“lwmmw
A1 P2 Lag P4 mmﬂﬂﬂmﬂummﬂmmum(Quenchmg)1/1ﬂmﬂuimmwuﬁmu"l«mvmamﬂm
Fumia P2 taz P3 aeandeanunisesinemsasulaveansy vaumsguudianla1n e Davis [5]

Hardness (HRC)
L
65 —6—aR
-B-773%C
60 o m—r— 360 C
—¥: =876 °C
35 A
—¥: - 47 C
s0 A - 984 C
45
40 T T T T 1

Fl P2 P3 P4 P35

a ' <
HMNN 5 AUV



NIAIWMINGGNNHY navosguugiyuuialadlil 4
T o a 73 A o £ o e
20 pTUN1 wnTIAN-gUIEU 2560 FosAnd gan uazauy

Thaksin.J., Vol.20 (1) January-June 2017

3. ﬁﬂ‘ﬁwammniwmumimamm%audamséﬁu‘wmmﬁﬁﬂma

MSNAABUMI FNNIBUDITUNUADUNTE mumﬁmumwumﬂmﬁumammmmﬁﬁﬂma
161 HaaniuAeMIIBUALAT muwamimﬁaumiﬁﬂmwmmmmwﬂwmmmmﬁﬂ 773 860 876
047 1Az 984 BIRIBAITHOA AAUHUA P2 P3 1Az P4 AT LT uRiNAY SMIANNTD 51-53 51-59 63-68
65-70 112 76-80 HAANSUABAITUTUAIIAT MWEIND 10azBoadaanlunni 6 Tﬂwmmmmwgu
ﬂsmmm 773 1R 860 mﬁwm«wﬁ HianlndiResiudmsudmumia P2 p3 oz P4 Lmwmmiﬁﬂmammﬂumwmu
maamwﬂmmmmmﬂmu cmmJuwammﬂamwnmmmmwﬁwuwﬂwammﬁwummawmmm
wldiAaanuduandemelusuauasunnanusunnunadiun g uununaadsra auiadumu
M3aNHI0aRad [13] FuSnaanuduandaiiiannmsmlanimudanmelusuawildnaania
anuwmteazunvaz liimsi 1Y 1FouTae lusimsimules Lies ol [11]

wear (mg/cm”)

200

OaR
120
160 -I- -I- _I. 773°C
140

260°C

120 a
100 n R
80
&0 @ s47°C
40

[ RS-
20

P P3 P4

M 6 MANVAUNIUMITANTO

a v
asdwamside
] 3 v A v v @ an a

HannmMImsyuuvarannd lu@esaeniuulszl ldnemnadienlar llunaezisnau-sendion

' aa = ' A < £ aa {
annsaagl ldhgamgiiigagaiinademsiuanuuiwazanmsdnrsevessuay Tasgungiinagegai
773 paruwaiFod Hoaneiziiuanuudauazaamsanise luvasiquugiAagage 876 947 uaz 984

Yy Y

pariwaitod denaliyuaumnanudunuidasinahliinamsuandrdaimsyu daums@nusevosruay

A < A a ¢ s A & A a o 2 Sy o <
nrumsyuudanad ilesnnfamlaundmuledimnavuiionFoufisunvruauin ludumsgunis

ﬂﬂli’)‘Uﬂﬂ!
Iﬂi\?ﬂﬁ’Ji]Elullﬂi'U‘VluE]ﬂﬁ‘uufﬂi’Ji]Eliﬂﬂll“H'l’J‘V]81681?(\1"1]6']1!?151‘!‘1/]3 ﬁﬂlﬂﬂmﬂl‘ﬂ SIT 580877S

o
o

Fayaruavii SIT 5808695 URANHUMIITENINNBINUTTE M TINeSoaevaLATINS Ineuvagsbg§sil
Fevlszurn 2559 naznuganyuEINIINNUYAYUNITITeY sz TATITnANYY MInAE
Inenaasuazimaluladgaa1nmnssy YHINGITOAVAIUATUNS INBUVATIIBYTTIT HazanIuITe
anuihudadimnssutag anzdrnssumans wﬁ‘nmﬁﬂﬁwmuﬂ?u‘n%ﬂmmammﬂﬂﬁﬂmﬁsﬁaﬂ%ﬂ
iwﬂuﬂ‘%mmm “LHEJW‘VI‘EWQ?{ mmwmsna mﬂﬂmwm gy WeiuEMUA S wemienan gania

mauumﬂﬂ "lfllﬁ’!l?fﬂ lag uwﬁﬂﬂﬂiuﬂi ﬂ\iﬁﬂﬂ



navosguyigiyuuatalil a NIMIUMINNAVNNH
2 o £~ 74 o4 P a
Fo3AnA YAN uaznm 20 p1UN1 unTIAN-NHIEU 2560

Thaksin.J., Vol.20 (1) January-June 2017

1PNE1591994

[1] Visuthitepkul, S., Soontonbura, W., Kirirat, P. and Sangkul, S. (2003). The Improvement of Efficient
Bandsaw - Techniques of Higher Lumber Yield from Rubberwood Logs. Final Report. Bangkok :
The Thailand Research Fund.

[2] Visuthitepkul, S., Soontonbura, W., Kirirat, P. and Sangkul, S. (2003). Bandsaw Maintenance -
The Improvement of Efficient Bandsaw - Techniques of Higher Lumber Yield from Rubberwood
Logs. Bangkok : The Thailand Research Fund.

[3] Peamaroon, A. (2006). Wood Processing. Knowledge series “The development of technology to enhance
the competitiveness of the wood products industry. Bangkok : Technology Management Center, National
Science and Technology Development Agency.

[4] Department of Foreign Trade. (2012). The Situation of Sawn Rubberwood Thailand. Search Aug 3, 2016,
Retrieved from http://www.dft.go.th/Default.aspx?tabid=159&ctl=DetailUserContent&mid=660&-
contented= 4252.

[5] Davis, J.R. Editor. (2002). Surface Hardening of Steels. Ohio : ASM International.

[6] Satirajinda, M. (2000). Iron & Steel Heat Treatment Engineering (7™ Edition). Bangkok : The
Engineering Institute of Thailand under His Majesty the King’s Patronage

[7] Reekjirasawad, P. (2012). Fundamentals of Heat Treatment of Steels. Bangkok : Chulalongkorn
University Press.

[8] ASM International. (1993). ASM Handbook Volume 1 Properties and Selection : Irons Steels and
High Performance Alloys. Ohio : ASM International.

[9] Gronergress, H-W. (1964). Flame Hardening. Gevelsberg : Springer-Verlag Berlin Heidelberg GmbH.

[10] ASM International. (2003). ASM Handbook Volume 8 Mechanical Testing and Evaluation. Ohio :
ASM International.

[11] Li, Hong-Ying, Hu Ji-dong, Li Jun, Chen Guang, and Sun Xiong-jie. (2013). “Effect of tempering
temperature on microstructure and mechanical properties of AISI 6150 steel”, Journal Central South
University. 20, 866-870.

[12] ASM International. (1990). ASM Handbook Volume 4 Heat Treating. Ohio : ASM International.

[13] Lee, M.K., Kim, G.H., Kim, K.H. and Kim, W.W. (2004). “Control of Surface Hardnesses, Hardening
Depths, and Residual Stresses of Low Carbon 12Cr Steel by Flame Hardening”, Surface and Coatings
Technology. 184, 239-246.



UNANNIVY

w d‘ o = =) W [~1 C'! = | [~4
mmmmmsmmmﬂ"!w17\[1«uaiﬂiuammﬁnaumwmmmammga
MHSUNIHHaNVIIALEN

The Development of Low-Speed Permanent Magnet Synchronous

Generator (PMSG) For Small-Scale Wind Turbine

o ¢ ¢ 1* o2 ) = A 5
FIUTAUD INHATIIAAD NIUATAT YYNT LASHUAT FUIADY

Chainuson Kasagepongsarn'", Kantida Boonma® and Montri Suklueng’

U \l
UNAAED
o I @ awv dyd o A o A a o < ° a J
JagiszasAnanvesnulseiinemsnauasestuiia liihds Insiannudisoudriialsnes
[ < o @ v v W a < o = 3 :; a a

wiianans dmivlnusuivaunaa Tdhvwnadn shaouldnanudiseumswyud Usza@nsninga

~ 3 Aw ' A o w Vo o A 3
uazdilnssadvmadn ramsisowunaunsanaamas b idgaganiiny 1,500 dad finnuiEasou

[ Ea v

500 59UAOUIN AND 50 1350 UL ANTNINT DoAY 77.84 ANUNEUFISVOUNNNILUANIAVDAULTIAU
Tdhenumlaieueumla (THDv%) uaznszua Wi (THDA%) Rnszua Tl (6A) mdvTesay 1.7 uag
P o w o A o - & P A 9 . o v o
$ovaz 1.9 mudwy mannminaassansnriuasestiiia vihil 11 iuesesdumdvesssvunaivay

< o A a Y 1A a a Y1 o T3 A ' Y] A o A
arwiseuduiondn lvlvh ldeenaiidszansamudniaquiranismgannuamsairaasesiuiia v

A v a g 2 o PR} 2 o q Y A o A 2
suude Ianiariamivianonsamnsovasesudiuginisiaig Wilesaduhldiasesduia lrlihil
Y ) ) AAA A o Vo3 & o ' ' o g
e IdSeudusin Taomizlunsainiimssaaiaquimaniusunindiwadesinigguiman
AERGRGAGE!

o o o T A o A a v a g 3 o v o a
AaIneY: LLllmﬁﬂLL’N’gN m5aanm'Mﬁwﬂmuasvummmaﬂmaimmzﬁ’ﬁ@um mwuauwa@"l%l%

Lo, wiedsewdinunaunuing fanadeuiiegur (REERCU) 1 Inetdesssgaaisg sl 84000

2 9., @1UNINIMITAMINONIA AuzInermans uazima Tulad unInerdossggsmgi51i 84000

*9.07., aTUITeTTUUNS 10U uAINedsasvaIUATUNS (PERIN) Inenvarialva) #ava1 90110

"Lecturer., Renewable Energy and Environment Research for Local Community Unit (REERCU) Suratthani Rajabhat University,
Surat Thani, 84000

*Lecturer., Department of Disaster Management Faculty of Science and Technology Suratthani Rajabhat University, Surat Thani, 84000

*Dr., PSU Energy System Research Institute (PERIN), Prince of Songkla University, Hatyai Campus, Songkhla, 90110

" Corresponding author: E-mail address: chainuson.kas@sru.ac.th



maimuuagesruiia I lasie NFTNTUHINNATINHY

oy o a
Foyaus inuasnadena vazamuy 76 U120 R1fu1 unsIAN-TguIeY 2560

Thaksin.J., Vol.20 (1) January-June 2017

Abstract

The objective of this research is to develop low-speed permanent magnet synchronous generators
(PMSG) based on small-scale wind turbine application, low-speed operation, high performance and a small
structure size. The results show that maximum power of generator is 1.5 kW, at a synchronous speed of 500 rpm
with a frequency of 50.00 Hz and efficiency of 77.84%. The harmonic distortion of total harmonic voltage
distortion limits (THDv%) and total harmonic current distortion limits (THDA%) at electrical load 6 A, indicated
1.7% and 1.9%, respectively. Therefore, this study shows the generators of wind turbine power plant give a high
efficiency. Although high performance permanent-magnets have a high cost, but a few component the construction
PMSG can be compensated in parts of generator. Thus, the PMSG have a low cost when a material will be

fabricated in mass production.

Keywords: Permanent Magnet Generator (PMG), Low Speed Synchronous Generator (PMSG), Wind

Turbine Generator
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Abstract

The purpose of this research was to construct the forecasting model for grade point average (GPA) of
Thaksin University’s undergraduate students. Samples used to study were 599 undergraduate students of Thaksin
University who enrolled in the first semester of academic year 2015 which obtained by circular stratified systematic
sampling method. The data were collected by using questionnaire with the reliability of 0.984. Statistics used in
data analysis were frequency, percentage, mean, standard deviation, and stepwise multiple regression analysis.
Research findings indicated that the factors influencing on GPA of Thaksin University’s undergraduate students
at the significance level of .05 were gender, years of study, faculty, admission round, GPA in high school, the
medical history, marital status of parents, time spent in homework/lesson, factors of basic knowledge before
entering university, and factors of faith their potential. These factors could explain GPA of Thaksin University’s

undergraduate students with 97%.

Keywords: Factor, Grade Point Average (GPA), Multiple Regression Analysis
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