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Abstract

This study investigated separation of cellulase by ultrafiltration (UF) and
reducing sugar by nanofiltration (NF) from the Napier grass hydrolyzate. Experiments
were consisted of 5 membranes with different molecular weight cut-off (MWCO):
PES500, PES100, PES10 for UF and NP0O10, NP0O30 for NF. The UF cross-flow study was
carried out at 3 flow rates (30, 50 and 75 ml/min). Permeate from the UF was used as a
feed to a dead-end NF which was operated for 4 transmembrane pressure (TMP) (10,
15, 20 and 25 bar). Results showed that the permeate flux was significantly related to
the flow rate and TMP. The PES100 yielded the best flux for UF at 75 ml/min. Also the
rejection of cellulase, reducing sugar and ethanol in both UF and NF significantly
depended on MWCO. Fouling by cake layer formation provided the highest R* based
on the Hermia fouling model. The irreversible fouling (IF) of PES100 was the lowest
(14.3%) at the low flow rate (30 mU/min) which related to the declining of the
permeate flux. In addition, the IF was influenced by the MWCO and TMP in the limit of
higher feed flow rate.

Keywords: Hydrolyzate, ultrafiltration, nanofiltration, fouling
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0.837° | 0.858" | 0.848" | 0.874"
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Abstract

This research aims to improve and develop an appropriate products delivery and
distribution and to reduce delivery lead time from 4 manufacturer countries of
automotive spare parts, with insufficient order to fulfill the container, to distributors in
South East Asia. Nowadays, Full-Container-Load (FCL) delivery was operated from
manufacturer countries to distributor countries. The distributors have been waiting for 6-
9 months starting from placing order to receiving goods at destination port. It caused loss
in selling opportunity because the customers cancelled the order due to too long waiting
time. The result showed that to set up distribution center at Thailand Free Trade zone,
to consolidate products from many manufacturers and the deliver to distributors in
various countries, can reduce waiting period for about 30%. Although the total delivery
and distribution cost is higher about 115% but the customer comments revealed that
the delivery and distribution efficiency development can raise total sale up to 30% and
net profit increased 0.41%. More advantages are less inventory for distributors, longer
product life, higher service level in overview, higher customer satisfaction, higher
competition ability, and better company image and reputation leading to customer

confidence.

Keywords: Cost, Distribution, Manufacturer countries, Distributors, Waiting time, Lead

time
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Abstract

The objective of this research is developed the building envelope mixed with
coconut fiber. The 6 ratios of Portland cement type 1 mixing of fine sand: coconut fiber:
waterproofed liquid: tap water were designed which proportion to 1: 3: 0: 0.02: 0.5, 1: 3:
0.05: 0.02: 0.5, 1: 3: 0.1: 0.02: 0.5, 1: 3: 0.15: 0.02: 0.5, 1: 3: 0.2: 0.02: 0.5, and 1: 3: 0.25:
0.02: 0.5 by weight. The samples were tested to find engineering properties at 28 days
of curing in ambient. According to the results, the suitable amount of coconut fiber can
reduce the density and thermal conductivity, and increase the bending strength of
building envelope mixed with coconut fiber. The 1:3:0.1:0.02: 0.5 of ratio was the
suitable ratio to use as the building envelope, and it had the properties as following:
density 1,582 kg/m3, thermal conductivity coefficient 0.371 watt/m.Kelvin, water
absorption 17.31 %, compressive strength 118 ksc, and bending strength 29 ksc. This

developed building envelope can apply to cast and plaster as the walls in the buildins.

Keywords: building envelope, coconut fiber, thermal conductivity, bending strength
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Abstract
The research was to develop of blended learning model with design thinking
and triz principles to enhance engineering problem solving skills of engineering
undergraduate students, the sample used in this research consisted of 35
undergraduate students at Faculty of Engineering, who registered in Industrial
engineering design and build. The instruments of this research were: 1) a questionnaire
for instructors 2) lesson plans for the blended learning model using design thinking and
triz, 3) blended learning model with design thinking and triz principles model
assessment, for the blended learning model using design thinking and triz, 4 ) a
engineering problem solving ability test, 5 ) assessment innoventive 6) a learning
behavior observation form, 7) questionnaire for students’ opinion, 8) learning
management system on line learning. The data were statistical analyzed by the
following instruments percentage, Mean, standard deviation, dependent t-test.

The results of this research was as follows. The blended learning model with
design thinking and triz principles to enhance engineering problem solving skills of
engineering which comprised 1) face to face learning 2) self-paced e-learning
3)communication 4)learning Management System 5) triz : theory of Inventive Problem
Solving, The result of experimental from using blended learning model with design
thinking and triz principles to enhance engineering problem solving skills of engineering

undergraduate students, statistically significant higher than before level of .05

Keywords: Blended learning, Design thinking, TRIZ, Problem solving.

01S5d1S3FONSSUANENS S1BUVAASTYUS




1. unin
n133nn1siseuntsasuludyaiu
dednasunisuidymmiaiamnssuenans
vosfifou iun1suguiau{iugiy
NNATUATAAIANT WAZAIIUINIIAIY
Termans uazauiugiudiuienss
swludsmadenldinfosfionranalulad
WUlUSUNTUABUNIADS INATALATNEANNIT
i1a 9 Mmduadesdovaslunisesniuy
winnssu nemlugiBousuimnssuasiiis
widgmilunisesnuuuduaulagende
Uszaunisalaududu dadavianisun
wuanslunisualedymy n1sdwsneisey
Hywnlusewinenszuauniseenuuuidaiau

s

191239 UN1TDONRUULINNTINTIUTE AN

43

;4

Aaedsauladnyiimuisyuuunisisous

Y

WUURANNAIUAIENSAATIDNLUUTINAY
wdnnIsaeuLUUNSYieduas sty
MaAAINTsuveslaninAnyilenssuaans
syauUs1Tude IngldnszuiunisAnids
ganuuuluN1TeaNLuUAINTTUNITTOUS
nsAulviESoumEN1IInAINTINANASUNNT
SeudaRauNINAIEnanNIsuazmallamiely
nslfinTesdle Wodutiudunsuitigm
MIIAINTTH
Tugrvosnisidsuriuyszmalng
Wdluea “Useinelne 4.07 Tnan1sufsy
Tnssadramsusfaduindoudisuinnssy
advauyunsiiulavesgsiaguiuulng it
as1egrudsvalnegnisidugnainnssy
RN INRLINENAUEIAIN1N15ANY
LA¥NITENTEAUAMAINNITANYINITITOUS
Ifiaaunn USundngasuasndniidaauly
aonndosiumsUABuLauazANFDINS
veean1uUsEnounis [1] lunsudndndin

=

diordumdusanudfyiiavduniiunum
TuAIUNITHAAFUAIUTANTIY d11190
Aaentann wazuilatgym Lﬁ"al,ﬁmyjam
VOINANAMIGAIUADIN1TVOINAA T
WHUAITANEILAIYIA WA, 2560 - 2579
N15TTBuazuTRnssu L eas T
ANAITalUNITuYIT Ul TEINA 1y
muuatunglunisuanidsaulvivines
waraussouzfislunsweninudainisves
AANAIIY AaTuNSANYILALIIIEILT
Fansfnwinsnandaudiaiifaudesney
wagtduidranizanu (2] wagvinveanu
n1sufuasunisuiledgymi auaiuise
AIUNITANNITEDNLUULAZNTUATYRIBENS
Wusguu 9170901 BUUINIINTEUIUNNS
FansiFeuizuuuulvsiiiotionseduiines
LazaussauzveiTuiddnlviaenades
AUNMTUAsULUadgARRAMNTIN LALNNT
Usudsuusunnianisdnel 4919
AENwEsuRIUsEasRveeulumnlITTy
i 21 vinvzuazanudeiviganizii
AIUAAATINATIALUNITOONUUY EN1T
widgmedraduszuy
N139ANNSANYIRIADILNTZUIUNTT
duaSugSpulaiamsmuinyeanuaunse
vowmuadldogrudiui uifidewhedesiin
vaneUsznsisnduardefinnsan wuimg
TuN193AN19L 58 ULUUNENNATY (Blended
leamning) Fadumadeniifidrureatiuayy
wazlasuaientdousliis sty (3] dudy
N5TUinnITuANANUTIILalulal
Argn1sdufdusiusnisieunuveoulay
wazn1silduslunsiFeunuumTyniilu
FuiFou (Face to Face) [4] lunsaeufaou
dourmungadszasdlivatsdiu fadu
ANNTINAR uazvinve ddaeuldisasuls
Tn3sndeisiien enaluauisnausnay
yvszasannauld dadudaoudasidn

215d1S3AINSSUANENS S1BUVAASTYUS




WWonltasaounany s 100U 1HANNAIUNY
Wasudoudonldlvaenndeunuzauiy
anrunsalfiounasidennie visasaung
talusenadeadonldnaleitosrmaunany
fu iereliiTouAnniniSouslaa nns
NAUNATUITADUNAE IDT1AEAY 3U2E
Tinnsseunisaeuayn wiaula uazdunis
\WasuussEInenisSeuntsaeliaTy [5)
N1STAAATNULINADNUULATOVIULU U
AEHIG RO ER G TGN B ekl eI IR
lun1sanenennIuAnINTENINIATLAY
ALSEU PIgduasuNIsAnLazNITLARAT Y
Fdntuls
3duleAnu1ideiieatunisAnida
80nukuY (Design thinking) Fanszulunisd
AEATIIUTANTTY ML UITUABUVD S
NITUIUNITAALTIDDNKUY INATlALazinyy
Fuduiiazilugainuaiuisadlalunig
veslaymuarnisuntgun [6] Wuuuifn
WloafuayunseenuuULasiauIuInnT Ty
Fauvseonidu 3 939 Ao Fread1usaania
19 (Inspiration) @319uwW2AA (Ideation) thag
n1simadenluusuld (Implementation)
duasigvidayauazanudululdlunis
uitdymannsoAnuazarsassrdeszivg
vl q uinnssunazmalulageig 9 vinli
Anarudsusuasuamislng 9 luns
andudin luni1sinnisAnuagsAuny
wuslunisuAdguiang o lanainuany
ud§a n1sAnwIITA1TLaruannIsasng
finwrnszuaunsAndududsfinsnseiuiie
Jusingiumeaiunisdneilunisiieusiuy
AMINTINONAINNTIN UazAIudY o A
Syl Souuszavanudnsaleads
fivatgesrUsenau Lawn JULUUNITaRY
FEnsuazinadalunisaouiivisduasy

4

MissulvnAndtaszlazuA Uy uazds

Y
o w

| A ° a
A eg1anisae n1sursruumalulad

01S5d1S3FONSSUANENS S1BUVAASTYUS

arsauwmea walulagasuianesigudaiu
FaeluiFosmaioud uaziduiaieadediay
PrgatuayunIsseuslavatenalen

TuN59NRUUNINNTTUTWUTEAYS
NIIAINTTUAERS N3 (TRIZTheory of
Inventive Problem Solving) Wuinsesdle
yamsasuguuunideidundnnslunig
ANAU WATEBNLUUUTEAYINTIUEINTY
At mieing 4 Anvlunisgraimngsy
arunsaisenlaandunisuAdayninuuids
UseAuygAnAu (Inventive problem solving)
NANNITNTY VLYIIAATLULLIATLAY
n$wensildlumsiauiuinnssy nsys
WINTT wannITwarmAlaAnig 9 39dA2u
Fuduegredslunistundudiudfuiuly
ATNAIUITANITANYINIAIUNITODNLUY
FafiSouarldiniadenlunisldiadesdle
wdnns Aivannuanglunisdanisiutlymd
AT LTI INIYUIUNITODNRUULIANTTY
wazwdndme niudunannislunisAnAu
LazaankuUUsEAYgNIsuamsURATym
a9 q invlunisepainnssy 99zl
ToI1AUDIAINTALEINU (Contradiction)
YOIFUIHN 9 Na1AD vadmiaty e
inenenuaiiuauantanis Aniina
Tunvpsanutufudnamaudinis 49
Usznaunie 39 AalUs Lagnannis 40 19
Tunsundyngausshvghnau Ly

fregneil 1 Yaymuazarnudauds :
isesnsautm iy 9 Tnglddiudlds
dwuduty widenatsuludiudeas
azarevliuimanu §earnunanuld
#ann1s 40 velunisuAdynndeusehvg
Andudild [7]



Principles 4 uuanslunsin

33, avuiluiiefeniu Virinuasiivhannunuanu

35. manlasunmauTA

30, melfanmwondaden | smauzlidu Shwgungiimoul’

20. Tanuay maunilugygnmmsinas vinlinuiau
viniwnugnatemladiag

UM 1 Medunsldnannisuitaymeig

40 Inventive Principles

2. #UUAFIUNTIY
fiSoudanssumiansnisounie
SURUUNSS U WU UNALNEUAIENTARLT
20NWUUTINAUNENNITADULUUNSY LD
daasunisuAdgninielenssuvesildn

v

UnAnw1iminssumansssauUIyyrtudie
a

v

INAATLUUNAUTIUAINIINB WS YWD

€

BENAYNNENATIIZAU .05

3. QUszaeA

(%
[

AN5I8ASIU &

[y

noUsTasALile

3.1 ileas1sguuuunsIifousiuy
HANNAIUAIINITAALTIDDALUUTINAY
NANNITADULVUNTY duasun1suAdeymd
MmN sINvesidantnAnwimnssuamans
seauUIyUnn

3.2 WioAnwinan1sleguuuunis
SEUTUUUNANNATUNITANLTI08NIUY
SfundnnisasuuuLn3Y iieduasunis
wATYUINITAINITTUVIUARUNAN B
AAInssuAansseauUsyy Tudn Tunis

A519TUNUUINNT T

4. 35n15NNa99

4.1 n1sadunisideudaduy 3
TumouesuazidonnsAdun1ITeves
urazdunew fdsolud

4.1.1 Sunoud 1 n15AnYI
LONATT N B NANNIT LUIAA WAL
159N IIUMABITBIMNULIAANITHAIU
SURUUNSIS U WU UNALINEUAIENTTARLT
20NLUU TIUAUNENNISADULUUNGY 1D
detasun1uA Uy nIn1eIAInTIuYeIuan
UnAnwdrnssuaanssrauUs gyt
funouiliiinguszasdifiofnwdoyaifead
sULUUNTIANITIEUNTTERU Laginadln
35015 Feazrunldiduuuanislunas
PONLUUAINTTUNITITIUNITADU NANTUN
LUUBHULAZANUAUNUGYD993AUTZNBUANY
9 FIENITAMTIDDNWUY YUUUNATNENT
Seus ludunisuidynideuseivganau
N197AINTTU 1AUDIABLUIANNITARLTY
pankuukag Uszendldlusuniseeniuy
BanAndueidudumdmnssy altuneu
10an5vUIUN1seA Ty ududunaunis
audAglunszuiunITeanuuLInn sy
Uy AYE HONTI9A0ULUIAANS
wiUgyn1n15UURaIu (Making the item)
Frensadratusuietluud e ng
Usgiduna (Evaluating it) @M LUUN1T
WATYUIAIENANNIT IWIALA TUAITASIS
Furuwardszdudiausand gy il
n3old wagnisullausna (Presentingthe
results) Main1svauEILIsadounduLite
Ufuussuidluldnasnaunseislduuimnd
wzaudian (Optimum) Ingnisduniual
Aifervyduau 3 v eussidiuuiunis
IPNINTIUNTTOUF

1) N1SANEIDNAITAIU
psfUsEnounartunBuIULUUNTSEuSiuY
HAUNAIUAIINITAALTIODALUY FIUAU
MANNISABULUUNSY \iednasunis
WA RINITAINTIN VOIUARUNAN I
TAInsINAIdansIEauU Sy v e
Usznoume 5 asrusznou louA

215d1S3AINSSUANENS S1BUVAASTYUS




1. AFL58UNITABUBUY
WAy ni (Face to Face) Wun1sdmnns
Seunsasundasunuseuagluaniun
WEINU LIANAEINY TUIIaUTease
LUINI9YDINITINNINTTUASS8U LU
Y a & a wva a =l o 3
WITEUAIUDUUAITI Un15UIRUnI

A & a v 19
389l nAlululad iU INALNAI LAY
=1

ASLUIUNISEIEUNITABY N5 LY LUThNTU T
n1saeuniaenAneaiuingUszasAazoing
InNaNsTuNIsiSeus weliussaidivune
YBINITINNINTIUNTIOUF

2. NISLSUUAIYAULDY
VULTU (Self-paced e-learning) N15158 U
AI8AULBIVULIU (Self-paced e-learning)
wnefs Aanssungieulssaunadnsonie
AULDY WNUNITADULUUNT YN TutulS oy
nsgdunsiseusiiindungludiyana N3
MRUANDIUNSEY feleen1siSeusneLiles
INNTTUULUUNT ey i Tuguissulng
lngniseuldinaluladwiuiniovne
a s A A o w a P
dumesilndumniesdodiAylunisseus
ANU150LANLUDMIANNEDNNTHS U ALLIAN
a A v N Y A
SeunuNnueaznIn lnadasuiiniinty
N1599NKUUNITISEUIIAMSeuFRNANTIY
n1sisgunTsaey e lvisuudnfistayala
9819d2AIN 5IAL5T Wi auNalAAwuE LAY
Tayaloundu NIN1U-NY SENINNFLTEU
AN NdenInsenInInssueyluLiv

3. MsAnAa#EeaNs (Com-

. . = A A Ay v

munication) ¥U1889LASDIT 0N LTLTUNT
AAnedRaITAUIENINEasunuNifeu
Hruseuudnnisiieuy wuseenidu 2
Useunn bawn 1) w3asdlawuuyseaiusian
(Synchronous) {un1sAnseiiiseuaiunse
doaslaneuduasulaviud a 1A
5&LLﬁwagjﬁ’umLLazamuﬁﬁmu TneNu
Chat Room %38 VDO call 2) n5AnABLUU
lyUsganuian (Asynchronous) 1Jun1s

01S5d1S3FONSSUANENS S1BUVAASTYUS

4' Ay a o M v
doansigisou wagdaeulildosuladlunian
WREINY LAFIUITOEREITNIUNNG Bl (E-
mail), N5£AU1 (Web board) n3atagiu
Aa o = a |
NAANBDNIUNIT Web blog 94d1U1506006D
v =2 d‘l’ v <@ a
waguiiniflon auitanigluiuiien
wu TUsunsy Blogger, WordPress 1Husu
4. 58UUIANISiTeus
(Learning Management System) S¢ U U
dn1siseuy Wussuuiilduimanisdnnis
SYUINO1IEANALAINIUNITIANINTTY
N15L38UNTADUAIULTENT IANITIIHTVT
° Y v a A A A
vndrdeyaumseu Wuinieliodaans
UfdunussenindaeunugiSou lnaunag
WARIAUAALIILTINAY
5. BANNITADULUUNTY
a ¥ a a & a ¥
ngunisundynndilssavganau
a P 1Y) % a a ¢
w3esdenannistunisuitynidasehivg
AnAY satiunsuidymmdmnssueans
Welilinnszuiunisikazanurainvalglu
NISAUNULUINIIITN 1A T n1n 13
IAINTIU
2) dunoulun1sInnanssunig
Seuuuusaunany Usgnaudme 5 Tuneu laud
1. TUNISLASNENDINTT
WSENAITUNT BN (Sense & Sensibility)
AN TUlUTULS I ULNDLASIUAIUNTOUVD
Y 4 -di’ [ a
WLIUU NADUTUAIAUTZEIA JULUUNITLI U
warn IS suLUUnaulay Tunaun1SIULY
NuieAnwillemgasunseul il
2. FUn157AIULgle
naulvane uSunvewld Tinsiiveyald
ANUarnIMUAAINABINIT (Empathy) N9
a a v v 2 =2
SeukuuRByni gaeuldnsdifnwl (Case)
N15UNA28819EIUNTT LAENITISIULUY
saulaunisiFeuiienuesuuiivuAng,
UoialiuANA LT NIN1TIANITLTYUNTS
FpuuULIU



3. qunisadrelowds
WAUIMUIAMUAR Lazldoniulifnlunis
29NUWUU (Ideation) ciaauﬁ’mﬁaﬂiiﬂuﬁﬁgu
SoumvualanglunisadieassAsuiny
winnssu Wiaseunquisn1sAndseaniuy
waglvigiFeudenlivdnnsminieuidam
anlandaniunisalimnundy wazidou
ﬂszmwuazﬁauﬁmwﬁqéuqmﬁammmiﬁau
nsEeU

4. fuadrefunuu Suile
AfAruand LY USuuse (Prototype) HLS8u
msadnudusuunsidentdiedesdielunis
519 lmgldlusunsy Inventor luns
9aNUUY n13af1eduaiugunsal (Design
menu, Modify menu, Feature menu) W
AANssuNITSeURUUNTY v lneasuy
a1SauuzinISn1suia uarlvdiseunnasa
menueslunisldindosiomdslusunsy
waznisiSeuuwvvesuladlunisidenly
ndnnisnie eduanfanssunisideuli
JiSeudouaziouAndsiildainianssunis
S8

5. suthumeaeuuasld
T (Test) fiFoutiiauoninnssuiuanuy
WReINN1500nuUULAE AT LUy
NoUsuU 8AUIIUNATINAY LazLAAIAIY
ARLuNIUNSEAUdE Yo uAnluNSISBULUY
poulall

4) (. ] b iy E ;!

- T

\

LA 1, Elns ri | &

TRIZ Inventor Program

Ul 2 pedUsEnoULaTTuRDUTULLIUNTS
SIUFUUUNEUNEU
dyanvalesAdsenouvesguiuy
pfUsznaULarTuRDUsULUIUN ST ouSUUY

NALNAIU®

g - .
Pynedle NISISULUUINTYRTN
go

pNete  AsSsuwuveaulay
- o

MNP NSAARREDANS
¢ e e
7 vnede  spuudansisens

4.1.2 Tunoudt 2 n1sadis
SURUUNSS UM UURAUNEUAIENTARLT
99NUUY S2udundnnIsaeuLUUNIY 1ie
duasun1suAUgnIn1edaangsy vostdn
UnAnwirnssuaansszauUs gyt
thdoyaildainnisdunuwaliniinseiinas
Fungsianiudeyaniaenals dawanis
Jinszviazduasgvidoyaludui 1
aanauiasiadusluuunisaeulaed
ALY NEN Mednasunisuitaminig
AenTIy Yesldndn@ny1iaInssuenans
seauUTyUugn

N15as193UkUUNISITEUTIUY
HAUNATUAIENITANLTI0NLUY FIUAY
NANNITABULUUNTY 9 Y15195UUUUN1S
SHUFULUURANKAIUAIENTAALTI0DALUY

215d1S3AINSSUANENS S1BUVAASTYUS




saununannisdaounvunsy lulu
fnsenandnsIaaeusiuiu 5 vinu Aiday
Fermneydun1sandesniuu ndnnsdeu
WUUNTY wazn1sun Uy un1ni193aIn I
Ainevidoyauvuifenuam fifeaviy
gousuIngluuUNTaouiavinduiaiiu
wingauanusarhlulela
4.1.3 fumoud 3 nMsiananis
TH5ULUUNISSEUSLUURANHAIUGAIEN5AR
F909NLUY SAUNENNITAOURULNSY e
daasun1suAUgnIn1edaangsy vostdn
UnAnwirnssuAansszauUs gy Ui
Tnelfinsoadenldlunistanaluauise
Fasteluil
1) huuinAnuaiunsalu
N15LATY INIITAINTTY WILUUIA
AuausatlunisuAledeyninisimnssu
\Juluu (Rating Scale) 5 g6y Tngnsiiu
1938 2 Sz8y LN NOWTEULATNAITUY
mustaaIaIuLuulalsde (Close Ended
Question) fWUATEANNIN 6 AU UsEnausIeY
1. sun13iustamn 2. mumsiesenlym
3 AIUNITAUNIN LA NN LAY
Tunrsuddayn 4. drunisideninseadle
nantunISWAUYII 5. ATUNITESINARAUA
6. PuUUIZHUITNITLAT Qi
2) hUUUSLTUNAIIU
UIRNTIL N15UTEULUUUTZ LT UNAIY
winnssumuLuulTzliuavinuaonna g
fJurnsdrndunuulszuiun 3 53U
RN R IV LR R P13 (o PITRTAIIRTAY
Uste Inelduinsrinanudnsavesaunuy
5U3nd (Rubic scale) F9in15nMun
319axL0UANIT AT LUUNITUTEIdUNAIY
winnssululmazaiu Usznauaie 1. au
lassainevesuinnssy 2. sudnquszasa
n13ldau wag 3. Auaualasagy wnud
nsUsziuaunmnasuiiduuinnssulag

01S5d1S3FONSSUANENS S1BUVAASTYUS

AN ﬁﬁmmwmﬂzLLuuswnﬂﬁi’am%
el
ATLULLAAY 103 - 123 AzWul = Mde
AYWULLAAY 82 — 102 AZWUL = 7
AvWULLRAY 61 - 81 Azuuw = wald
ATLULRAY 40 - 60 AZWUY = ATUTUUTS

3) LUUAILNANEANTTNAT
SYUIHUUNANRAIUAIENITAALTIRBNLUY
S1ufUNENNISEOURUIUNSY ioduasunis
wAdgynim1eimInssu lnedunan1sugua
vosifouluusiagdumouninunuriiy
AINTINN1TIANITIBUNITEDU TULAazAIU
voadiFeulaun 1. aunssuitam 2. au
NTILATIERUYNT 3. AUNISAUMINIGLEEN
dwnzanlunisudtaym 4. dunisiden
wdeaile wdnlunsudtam 5. frunisadng
NARAMI 6. AUUTZIIWITA1TuAUann 1ay
Tuwvuuusgiduan (Rating scale) 5 sgAU
MsinziTeyaradsuazdulsauy
UINTFIU

4) WUUABUAINAIUAALIAY
youflfoundnegUunuunisifoudiuy
NANNEIUAIYNITAALTIODALUY FIUAY
NENNITABULUUNSY (e dLasunis
whdaymiadenssy gIelasnliunisaing
WUUERUANLANUAALIY Lagihuudauny
AnuAamulUlAdSouney WukuuUsediy
A1 5 szau laefidomatunanun 4 g1u
Taun 1. duifomn 2. funsunisdaianssy
N1558U3 3. ATUN1TIANINTIUNTTIURUY
NAUNEIU LAz 4. AUlATIASI9NI500NILUY
unssuvuivles wdulanaununees
wuvdeuauauAniu Tneldasuuuinds
fldannslinnegiteyaduiuuuszifiue
5 52U wanadeyatmuadsd (8]
AYWULLAAY 4.50 - 5.00 A¥WUY = LAuATEY
Tusguanniign



ASLUULRAY 3.50 — 4.49 AZLUY = LWHUAIE

Tusgaun

ATLULLRAY 2.50 — 3.49 AZLUY = LRURIY
Tusgautrunans

AZWUWLRAY 1.50 — 2.49 AZWUY = Wiude
Tuszautiow

AZLUWLRAY 1.00 — 1.49 AzwuY = Wiude

lusyiudesiign

5. @gUNan1Innaay
Han13IATIEvayanausey Lay

NAUTU MINFULUUNITSEUSLUUNANNAIY
1 Ysgnauluaie 1) Arun1ssuidym 2)
ATUNITIATIEAT YN 3) ATUNITAURD

& A v 1%
mudeniimunzanlunisuidymi 4) fnu

= 44' = Y 1%
nisiieniaiesle nanlunisuidgynn 5)
AIUNITATIIHEAS I 6) AMUUTELTUITNS
wAtgym

A157199 1 Nan15IATITYIvayanoulTeY
WATNAUTEU AIUFULUUNITTEUIIUY
HauNa1u AuaEsatunsualudyminig

FINTTUANERS
Han1TATIEVdaya
Ten19UTeLiuy B wla .
X SD
Na

Lémmsiflgn 401 065  wn 1

2.8 7un1s

a p 397 070 1N 2
szl

3. AIUNITAUNN
Madenfimiangay 391 073 wn il
Tumsufiteyin

4. f1un1sLaan
w3aeiia anlu 384 0.69 u1n 6
nsuAteynn

5. A1UN158%19

A v g 385 0.67 N 5
NANNEUN

6. AruUsELTY

aa v 395 072 w1 3
Bnsuidaymn

AadesIu 392 0.69

31AM15199 1 WUIILU U
AuansalunIsud deynanieiaminssy
nowlew 1) Aun1ssuidaymueaiseu (x
- 4.01) Aaden 0.65 wlanulussau
1IN 2) AIUNITIATIEAT YN (X = 3.79)
Aadsau 0.70 wlanulussduunn 3)
fruntsAumIniadenimuizaulunis
wAtym (¥ = 3.91) Aedesiu 0.73 uua
anuluseduuin 4) drunsideniadesile
wdnlunisudtam (F = 3.84) Aadesiy
0.69 udamlrrulusegavuunn
5) unisadeansae (§ = 3.85) ALady
591 0.67 wdamirulusgauuin
6) arulszluIsn1sATeynn (x = 3.95)
Aedesiu 0.72 wlamnuluszauun Tny
amsaudanades (F = 3.92) Anadesiuy
0.69 wlaauluseauuin

a )

A1519% 2 wanuvinAuausalunisuily
Uy Im93AINIsuTe I NN UL s ULaE RaY
\SeU

m N ¥ SD. t  Sig
YoEeU

flew 35 133.29 14.15

&3

” -8.575 .000
W 35 148.00 11.18

a

252}

AINAITIT 2 WUIIAIASLUY
AuatuTalunsuAdgninisiainssu
' a a A Y Y]
AULSHUTIANLRAEATLUUYINAU 133.29 a4
58U ARAYATWLUULYINAY 148.00 AIUY
ANSNAADUADANUIN ANLRAYALLUUYD
HLSUUNAILSYY FININNDULS8UD Y19

Y Y
v o

U QQQ{I U
UgaIAYNI@asanNIeay .05

215d1S3AINSSUANENS S1BUVAASTYUS




= a & Aa
M19197 3 HALUUADUNINANARLIUNTIHE
SURUUNISISEUSLUURANHATL®

HAaNT1SUSEL T UAMATNRNAINY
[ 1 J Y a < J
winnssu laguvanguiiseueanidu 7 nau
fHanTTIATIENTeYa 31NN 5 6iail

A13199 4 Han1TIATIEYTRYAUTEITUNG
winnssulunmsaamnenu

NAN1SIATIER

s1en15Usiiiu ¥ SD uwla &
A% #

1. dnuilonn 391 094  wn 4
2.4UABUN1TSR
- ~ o 410 081 N 2
AanssuN1sEeu;
3. A1UN15IN
AaNgsuNIsiseu 397 085  un 3
MUUNEUNEIY
4. a1ulasedasig
msvenuUULNBeY 411  0.86  un 1
vurdulud
Ay 402 0.86 17N

)
i}

91NM1397 3 WUINALUUABUAIL
AuARTUTeiTou AlregULUUANT
SHUSLUUNALHAIUAIEN1TAALTIBNLUY
FIUAUNANAITADULUUNTY NITIATIEH
Tosa Mon1sviaAnadsuazdiuidsauy
UINTFIU WUUABUAINAIIUARLAUTDIRLTEU
Ao JULUUNITT oUW UUHANN AU
Usenaulusae 1) dudiow 2) Suneunis
IAAINTIUNITITEUS 3) FUN1TIANINTTY
ATSYULVUNALNETY wag 4) Aulaseass
aseanuwuuumSsuvuLiuled wulangd
Aadssiesiu wuady drudenn (x =
3.91) wlamnuauinaeiusyiiy wWiunaglu
sEAULNTian Futunounsiaianssung
$eug (x = 4.10) AUN15INNINTIUAIT
WOUWUURNEURNEIU (X = 3.97) AU
TAssasreniseanuuuunmssuvuiuled (X
- 4.11) ARAY3IY 4.02 @rudeauy
195571 0.86 Wothuusuiiieuiuinasi
WunuuUszifiuan 5 53U Azuuu@ay 3.50
- 4.49 azuuuwlandy = wiumelusyau

an

01S5d1S3FONSSUANENS S1BUVAASTYUS

5%

24 E 2

@ ¢ =

2 =z T Azuuu

[y ER) <Y
nau T 5 IR ER wlawa

N4 (i v

& & & A

= = =

& e e

R
ngul 43 37 24 104 Ades
ngu2 45 40 24 109 QIREH
ngus3 47 41 22 110 QIREH
ngua 31 40 19 90 2
ngus 38 37 23 98 A
ngue 42 39 22 103 QIREH
ngu7 47 44 23 114 QIREH

AINATITIIN 4 NUIINAVDINIT
UL UNAIIUUINNTTY FITN1TAINUA
S188LLDYANIT AL LUUNTUTELIUNAIY
YINNSSUIULAAZAUY LBNINTUNAUNAT
Uszilununimuanuiniduuinnssulay
AN TINTUNINATLUUTINY NI Tu
LAAZAU 1) ATUANULASIAS19UBIUIRNTTY
2) audngusrasAnisidenu waz 3) Al
AuAlagasy 31NN15IATIEYTeYA Lile
o a =1 [y 6 a |
PrudSeungunusn e J Uk uuUSEsiuan
4 wlaanuaunmvesuinnssueglusedu

A A ' X ) a i

= Ay 5 nau waragluseau = A 2 nqu

6. 8iUT18NA
Han1snaaesldsukuunisiSeus
WUURALNNAIUAIENISANT DN UUTINAY
MENNITABULUUNTY Liledalasunns
wATEYNINITIAINTIUAEASTEAUUT YN
Jaudin Han1snaaedldsukuunIsiseusiuy



HANHATUAIENITANLTIBDALUUTIUAU
NENNITADULUUNSY Wi odLa5unis
WATYMINNIAINTINAIANTTZAUUTY YA
Jaudin fiSeudianuanunsalunisuiteym
Me3nssueans SAnadunsuuundaiou
aandnowseusgefivodidyniadan
380U .05

7. UoLEuBuu

PnuaaTILareAUs18HaNUITY
fAfelitoimuonurlunsifondetoly ddl

1. JULUUNISISEUSRUURANNAIY
AIUNITAALTIDBNLUUTIUAUNENNITEOU
WUUN3Y Weduasunisuitayniiainssy
VOIUARNUNANYITAINTTUANENTILAU
Vsyardaudin axdoninanudilaludom
s1859n1500nRUURATASIST UL
HANAUINAAINNTTY WATNITUINENNIT
gouLUUSETuNSansdeunsaeuded
AUABAAADINY

2. TUn199ANINTIUNITITUUANT
A9UANFULUUNTIS U WU UNALRAI UG
N1IAALTIDDNLUUTINAUNENNITADY
wuunsTednasunisuitymidainssy
VOIUARNUNANYITAINTTUAIENTILAU

a bl ¥ ¥

USeyeyrdnudin azdesasianudnlalvingy

'
a YVa o o

Aaeg1anKITeazigUkuuluneaedld n1s

Y

wisnAUnsanlumumalulagasaumna
Mnwensldeu TlunisiSeuluueoulal

3. fasuilaziguuuunsioud
WUURENNETUAIENITAALTI9DALUUTINAU
wdnn1saeuLuUnIYfieduasunsuitym
ArnssuvesdndndnwiiAinssueanans
sgaulSarvaanliled azee el
ANNEINsan1unsidnalulagaisaumna
FoIE1UNalEN1TIILINaD WUEl) RaannIs
IPAINTIUNITTOUT mwﬁgumawuaagﬂuw
nMsEuIAana?

4. ASIVABUAINUNSDUATUSTUU
FUNBTLTN NISLToURDADUNILADS
A ~ i A Yoy
WSalaNbrlun1s@eans aaANUmuIzay
lun1sdnnanssunisiseus Malureuseu
UnAnazresssusaulayl

8. 1PNEN581994 (References)

[1] Office of the Education Council.
Education-Development-Plan 2018-
2028. 2018.

[2] Office of the National Economics
and Social Development Council.
The Twelfth National Economic
and Social Development Plan
2018. 2018;12:224.

[3] Thorne, Steven L.J. Artifacts and
cultures-of-use in intercultural
communication. Language Learning
Technology. 2003;7(2):38-67.

[4] J. A Teaching Principle. Bangkok: O.S
Printing House; 2012.

[5] C. S. Educational technology: principle
theories tp practices. KhonKaen:
Klungnana Vitthaya Press; 2008.

[6] Brown T. Design thinking. Harvard
Business review. 2008;(2):84-95.

[7] Jaran S. TRIZ 40 Inventive Principles.
Quiality Production. 2008;033.

[8] Prakong K. Statistics for research in
Behavioral Sciences.3, editor. Bangkok:

Chulalongkorn University ; 1999.

215d1S3AINSSUANENS S1BUVAASTYUS Y







A5NATUIARAs MUY
A1915UN1TNAAUSUINUINIINTBNUA
dmsunishanuwasadgyludaanssulesd

Y a 1* a o a 2
N3 NUALAAITT  LbasIUY QUBWSUizLaig

kong@asiagroup1999.com1*, owinai@yahoo.com ?

*

1%, 2 a a a v a s a v v a
MAYIAINTINIEET INYNREIAINTIUAERNS UNINY1E8SER

Received : 12-Nov-2018
Revised 1 25-Feb-2019

v Accepted : 11-Mar-2019
Unanea

¥
AaaAa v

unanuifiingUssasdiiiolauonaisiarsuiaieddivune dmdunisuanain
Tormuavesndndut IWmneaufudoyansadnideglulssn msfinnsananads Judy
Formun Arduuszaninisudsiu uaglonmadiendndsaglidindidefmue fladdunisuan
La9 uagnIIimessUI saufduneunisdmnldgnagulinisuanuaseing 4 ildauedn
alyludminssulesndl 11 vila Jleudildimuilusunsunipauiiames MeanProd d1su
MuraLazaguIensAladsdviunIsLanuasianan nuiddianaiaegrsnisionsan

ANRAYNNAIDNABDUNI AT AUDNA Y

A1EIARY: ANRAAUYRAIYUA N1SNAFBUN1IEITUATY NITWANKAILUUADLTRY

A15aNWAlUSNA  AsHARUSUIULNN

215d1S3AINSSUANENS S1BUVAASTYUS




Determination of the Target Mean Values

for Mass Production from the Specifications
for Common Distributions in Civil Engineering

Kong Karnollertvara' and Winai Ouypomprasert2

kong@asiagroup1999.com1*, owinai@yahoo.com ?

ne Department of Civil Engineering, College of Engineering, Rangsit University

Received : 12-Nov-2018
Revised 1 25-Feb-2019
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The objective of this technical paper was to propose an approach to determine
the target mean values for mass production from the specified values suitable to
statistical data available in the factory. The determination of the mean values was
based on the specified values, the coefficient of variation and the chance that the
values of the variable would be less than the specifications. Distribution functions and
the corresponding shape parameters as well as calculation procedures were
summarized for 11 functions commonly used in civil engineering. The author also
developed a computer program MeanProd for calculating and summarizing mean
values for all these distributions as well as showing an example to determine suitable

mean values of the compressive strength of concrete.

Keywords: Mean Value and Specification, Goodness-of-Fit Test, Continuous Distribution,

Non-normal Distribution, Mass Production.
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NAUNNSIDAABUNTH bABE19NI19VI19 [3]
pgalsAny Tulenas81989n19AaunIA
walulad daugy [4-5] ldwusyiaass
dmsun1seaniuulfnindiuNaunounse
Tusududsauuinnsgiu dsaunnsdnaans

HU=X,,. t+k o

e k 1ur1AuanwaE (Characteristic
value) @1%su piUu 0.05 uag 0.01 AN
Audnuuzazdy 1.645 (nasunaunadld
1.64 [4] urauwnasly 1.65 [5]) uay 2.326

auanu (luenasenedald 2.33)



A19199 1 ArAzuuUNIRIgIudIsuleania
FNNINAIAINUARI ) U
-1
p(%) =0 (p)
1 -2.326

-1.751

-1.645

-1.555

-1.476

-1.405

O |0 |~N |0 O [P~ W DN

-1.341

—
(@)

-1.282

2.3 A1IAINUAAILRAEAIANTS

dususudsliusnd
2.3.1 vly

NS UIUNITAINTTY TRILUS
Suunfifinsuenuasuuliusng faeu
iugﬂﬁ 1 uag 2 uansguuuunIThaniag i
nszduit1guiudeyansafululssny
dmiumaignvesnauninety 1 Tu dmsu
Handuaununyuuiavdu wagiendy
N1SLANUIIRINAIAY EﬂLLUUﬂ’]iLLf\]ﬂLLf\Nﬁ
WhgUaidniudeya Seaanuinlymidey
TALA NITUANLIIUUULANNT AITWANLA
LUUaDNUINA LagNITLINLIAILUUUINA
AIUANY

Ausuunaud 9gna1nfenng
finsananadsandeimun dmuguuuy
n1suanwasiildiuegrsansiyluiainssy
To51 WLHLaINN1LINLIUINRT LI 10
sUsuu Lawn A15LINLIILUUAL LA D
(Uniform Distribution) NM15%aNLIILUULAY
gna%tiae u (Shifted Exponential
Distribution) N15KINLIILUULTE AW 1A DY

(Shifted Rayleigh Distribution) A1SLanLg
ANGIFALUUNILUA (Gumbel-Type I-Largest
Distribution) N5WaNKISANFIAALUUN LU
( Gumbel-Type [|-Smallest Distribution)
nrsuanuvsaenysns (Lognormal
Distribution) N15L3NLAILANNT (Gamma
Distribution) NSWANKIIAIEIEARUULHTIYA
(Fréchet-Type Il-Largest Distribution) N1
LLﬁmLLmﬂ'Wf’lqmelmJaﬁ (Weibull-Type
lll-Smallest Distribution) WagN1THINLI
Um" (Beta Distribution) @ mfusuiuunis
LANLAS W9 TIAeIUTS uarAMIAEINLY
fuanaddiugu fidousedeuann (1]
uonmieainiu nsTiased qns way
Tunoun1IniAady saudsnisideu
TWsunsuaeufiumes dmsureumion
Tuunanudl fifeududadauagimuniy
TTCRU A

J N\

JUN 1 fledduanuvuuntuinzdy

v a
Audalnunsy
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3UN 2 flaidunisuanuas
AUANUDFUNNSAL Al

232 A15LANLIILU U
axiane (Uniform Distribution)
HanduanunuIyuy1azidu A
wansluaunsi (11)

fr(x)= ;a<x<b (11)

dlo a waz b 1 JuAmeulnas LazveULwR
UU AUEIAU ARaE Lasdiulde Uy
UINTFIU sauandluannisi (12) wag (13)
AIUANY

_a+b
2

(12)

Y7,

21 2
=—(b- (13)
o 12( a)

01S5d1S3FONSSUANENS S1BUVAASTYUS

ANNSUNITHINBIILUURLLEND

_ xspec —a (14)
P= b—a

INEUNT (14) 151azlamnudunus
2 @UNNS AILANITN9AN

—p-b

gz twe " PO (15.0)
I-p
—a-(l-

p = Lpee a-(1-p) (15.b)
p

a o a QS
LS1auTagUdNUsEaNInIsuUs
KU A70@UNISA (12) way (13) asuansly
A1N159719874

-7 {25)

aun1saanaaunsalasugulvg

W

1-J3-0

a=| X222 1 p
1430

WIDLNUAT b ANAUNTTNA (15.6) A9
TuannIST19UY LS1EIUITORIAIVDULYANEN
1@a1naunsi (16)

c X,
a=—"2— (16)

_p+c(l—p)

1-J3-0

Lﬁl@ C=| ——
1+3-0



PAINUU LAIUITONNVDULIAUY
LarALaay leaNnaunisa (15.6) wag (12)

ANUAIAU

233 NNTUANLAUULAYY

A1 a%*iiaa U (Shifted Exponential
Distribution)

aiduarunuiwiuiizdu I3y

Sauansluaunisa (17)
fr(x)=2"""; x>a a7)

e a \uveulnans (lower limit) waz A
WJunsfimes3usna (shape parameter)
AuduRusfuAedswazauie Uy
UATFUY sauandluannisi (18) way (19)

AUAIAU
1
=—+aqa (18)
#=7
o=t (19)
A

]_e—(x—a) =£= O
1 p

Y

Insuwuvaunsindla

Y

a=x,, +n(l-p-o) (20)

wnuaun1s9 (19) asluaunisi (18)
wazldnuduius o = Q- u ld wagm
a lusUresmatiimaeasla

a=pu-(1-Q) (21)

IMNAUNITN (20) wae (21) 151
ausavaneaslaannaunisi (22)

o= (22)

234 nrsuanuasgan
(Rayleigh Distribution)
andupnuvusiuanduisud
aunsii (23)

2
fx(x):x_2a~exp —l-[ﬁj ;x>a (23)
a

We avfuveulunais wag a iy
w151fitmesgusne fanuduiusiuads
wagdudoauuinnsgu fauanduaunisi
(24) uag (25) Muaey

,u:a-\/§+a (24)
c=a-[2-Z (25)
2

1AgNISBUTLNSAAUNIST (23)
1n8nsIazle

Faguluiladu

a=x,, —a--2In(I1-p) (26)

LSIENUITOMFUUTZANTNITWUIHU
TAEAISUISEUNITT (25) A8FUNIST (24)
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LAZLNUAT g INAUNISTH (26) adly Ag¥in

Tmiiwedsusie o Auansluaunisi
(27)

Q-x
a e 27)

:2—0.5n+0-(W—m)

PHINNUUILUIANVDULINATT LATARAE

Tneldauntsi (26) way (24) mudndiu
2.3.5 NNTUINKISAGIEAR
%ﬁmﬁwﬁuwuqmua (Gumbel - Type | -
Largest Distribution)
\{19119994715ULANUAIA (mother
distribution) Fy(x) f8nuULLUUIAvT s
Haidun1suanuasatasan y vaglusuns
wansluaunsd (28)

F(y)= exp[—e_“”'_“)} ;—0< <o (28)

e udugiuden (mode) waz o Ly
wsflwesguse fnnuduiusiv Aade
wagdrdssuuinssuiaLansluaunii
(29) uag (30) PaEeU

,u:u+l (29)
a

T

V6 -

(30)

O =

W Y uurnedesyiaesiavany
0.5772156 WenduaunuILuuutazidy
o1amldannnismieyiusannisi (28)
WiguAy y Inenss

Tneniswnuen Tnensduaunisi
(28) wazdngUlnyavle

Zn(—ln(p)) = —a(ch —u)

01S5d1S3FONSSUANENS S1BUVAASTYUS

Jou o lusy G 9naun1sil (30) vdaann
duwnunadild adduaunisd 29) wonn u
Tugunaimae wounu o uaz u asly
auNTTSUY 1A Aeasldann
aunnsi (31)

ﬂ _ —C “xspec (31)
ln(—ln(p))+}/—c

o T
D ¢ =———

J6-0

2.3.6 N15LINUIIAIATEN
mﬁmﬁwﬁmuuqmua (Gumbel - Type | -
Smallest Distribution)

dlensueenisuanuaauy (mother
distribution) Fy(x) f8nNuULLUUIAVT s
ﬁaﬁsﬁ’ummﬁ]ﬂl,wm'wqum z azagluguna
wansluaunisii (32)

E(z)=1-exp [—e‘”“”} ;—0<z<0 (32)

e udugiuden (mode) waz o Ly
wsflwesguIe fnnuduiusiv Aade
wagddssuuinsguiaansluaunii
(33) uag (34) mMuaey

yzu—l (33)
a
o=—2 (34)

N

Handuanurukiuiazdua1an
v o A ~ o
lgannismeuiusaunisi (32) Weuiu z
Tnensa



TAgNITLNUAT LAEASIIUANNIST
(32) wazdngUlnyagle

Zn(—ln(]—p)) = a(xspec —u)

Weu o lugy O 3naunisi (34)
PAINUULNUNAT LA asluaunisa (33)

Wien u Tugunadimae Weunu o waz Y
asluaNN1IST19UY L51@1usanIAeaele
NAUNITN (35)

. C.xspec (35)
a ln(—ln(]—p))+7/+c

o T
D c=———

J6 -0

2.3.7 A154ANWIaenUsna
(Log normal Distribution)
HanduanunuILyuy1azidu A
wansluaunisii (36)

2
fX(x):\/é xexp —é(%] ;x>0(36)

e A uay Cifumisifinesgusae
AuduiusiuAuade uavdudoauy
ATF Y sauandluannisi (37) way (38)
AIUAIGU

,u:exp(ﬂntégzj (37)

2
o’ =y, (eg —1) (38)
19181115 IN TR BT FUTNS

a04lAlAMI1NANNITT (39) LAz (40)
ANUAIAU

£ =\In(Q°+1) (39)
1,
/Izln,uX—Eé’ (40)

ISEnsovnARaeleNNaMY @1)

X
L= spec (41)

B exp(é’-@_l (p))

ATAZLUULINTEIU z=D'(p)
ANUN50UbPINAS99 1

238 NISLANLIILNUNN
(Gamma Distribution)
Henguanuvuwiuindu iU
Fawansluaunisi (42)

v(vx) e

x>0 (42)
I'(k)

Sx(x)=

dle v uag k iumsfiweszusne Tuvasi

['() \uavesilenduwnuun dguduanslu
aun13N (43)

(k)= j e dx k>0 (43)
0

wisTine iU s1aviaaes of
A uduiusivaedsuarduds oy
unsg sauandluannisi (44) way (45)
AUAAY

(44)

< |
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o= (45)

Vi

LIENIAMIAINITITADTIUI K
NAUNTN (46)

k=— (46)
0

PAIINUY TALSINIATINITINLH DS

3U99 vV 9ndulsangy wx, ivleann

s
a

F'(p) fiou fn wx, dmiuenduusedns
A1suUsHUY (Q) Turae 0.01 - 0.30 uag
Tonasanindrmvun (p) lugas 0.01 -
0.10 @wﬂﬁiﬂiumﬂiﬂﬂﬁ 2 WE19N YU
a1u1sanads Tnserduaunisi (44)
wazaun159l (46) Ionadndsaunistnean

X

spec

Q7 vx

spec

dl U U o U 1
A1919N 2 Awndsangy w o @USUAD
fudsedAnsnisuUsiu (Q) uaglanadini

ANYUA (p) A9

aipt)] 1 | 2 | 3 | &4 | 5 | 6 | 7 | & ] 9 [ 10
0.01 | 4788837 9795.699) 5812 758 5825 22| 5835.085| 5644.997] 5652 815 5854 820| 586 192 5672 081
002 | 2385.155| 2345 388 2406 510| 2413.158] 2418.330| 2422 738 2426 607 2430.075 2433 232 2438 140
0.03 |1035.040] 1043.730| 1049.269) 1053.449) 1055.857) 1056.754] 1062.317| 1064 605 1066 691 1068 613
0.04 | s8.316| S74735| S7e.833| 581.929| Se4.455| Semet1| Samsos| S90.208| S91.7eS| 593183
0.05 | 354948] 30.005| 33.20) 395.6584| 37.681) 390.387) 370.8E7| 372.233) I7I460| 3Me.5G
006 | 240.82| 244530| 247288 92| 209e4| H2usl 2
007 | 172325) 175826| 178.071) 1797T3| 181.165) 122.357| 183.405) 184.348| 185207 8001
0.08 | 123549| 131883| 133600| 135.070| 135273| 137.303| 138211| 138.027| 138772 140,450
0.00 | 99.087| 101.724| 103.421| 104710| 105767| 106.672| 107.468| 108.187| 108.343( 109.449]
010 | 7821s| 805s0| &205| 83200 84139) se4d| asesd| eE2sd| @mams| a4t
041 | e2ome| ecos3| eeani| erass| esze| eoond| eosus| Toz7| Tomaa| mizef
042 | 51533 s3420| s4638| SS9m8| SEa29| Segm4| S7se2| seosd| sesen| Seong
043 | 42756) easms| 45572 4G4T| 4T0Z| 4T 4B23T| 4T3 44| 4055
0.4 | 35g8s| 37.444| 38458 39230| 39857| 401s| 40mes| 41.338| 417|427
045 | 30418] 47| 32777| 334m0) oM WS %oﬂ w4 B ¥
046 | 26005| 27322 28181| 28838 29381| 20m4s| 30283] 30e3| dners| 31207
04T | z2401| 23618| 24413| 25023 25527| 25gE2| M7 267 amal 230

018 | 19424 20553 21280 nase| 239 z7M| 2| B nTe| 29
049 | 18942 17931| 18680| 19210 19648| 20027| 20%63| 20887| 0847|2108
020 | 14ss3] 1532 1ea7s| teem| 17382) 17737 1853] 18.338) 18en) 1864
021 | 13083 13928) 14801| 15088| 15451| 1s7es| igem2| igaso| tgser| e
0.22 | 11573 12426) 12985) 13432 13795| 1408] 14388) 14842 4875|1508
023 | t0zms| 11078 11810 12022 12334 12e80| 12504| 1304 1384|1350
0.24 9154| 99090 10410) 10788 11.421) 11.401| 19851 10878 12087 12281
025 | 8181 sem| 934 o7w| to0ms| waon| tesis| o7sy| wes| 1
026 | 7332 soo1| ser| &7l sos4| 938 gse0| o7ed| aese| 10477
027 | sses| 7213| 7sat| veno| sS4 a4s3| aess| sase| ooes| sz
0.28 sosd| Bs3| eo2e|  Taen|  Tso| TeE|  vamn|  &miE| a2 sudS
029 | s3ss| so19| G208 Bses| Es4| Tes7| 72s0| 74z8| 7ses|  7re
030 | 43l samrl s7i| eoi7] B2sal e4se) Gesz| E810l ees| T

01S5d1S3FONSSUANENS S1BUVAASTYUS

2.3.9 NTUANKIIAFIEAN
AR UULN TR (Fréchet - Type Il -
Largest Distribution)

= i =

Wloveveansuanual F,(x) &
anuarLUUNUIY WaAdunIsLanUag
ANEALUULINTIYR @Y y asildnuaieaa
wansluaun1si (47)

E(y)=exp —[K] ;m>0,w>0,y>0 (47)
Y

d' [~ a I3 ]

Wo w iaz m umsilinessuse lay w
LNINTUIVUIA PUVULT M ENINTUN
JUSN Wsilmessusiansassiianuduiug
FuilanFuauruIsiudtziuai1alaann

o & a a )

N1SNIBDUNUTAUNITN (47) W8UNY y
lngnse Anade wazdrudonuuuInggIu
AaLaERIlUANNTST (48) way (49)

,u=wF(I—i) (48)
m

7 cm>2(49)

2 1
, AL\ 1-=|-T*(1--)
( o j m m
aoe ri--)
m
Tdanmnai Tunsalin e=0a1u
% A ~ 2 o w '
F1YUDVDIANUNTTN (49) NAD N1AIEDIVBIA
duUseansn1swUsHuTULeS Tunsalul 157
4111501 I10MeTIUTIE m AINNITRA
aun1shlldaduy s1eazduansanusely [2]
U 5 ¥ 1 d' d'
pasnuuliALRagaINaunsN (50)

H= X, -(—ln(p))é -F(l—iJ (50)

m



2.3.10 N13UINUIIAAAR
yiafiamuuuliyad (Weibull - Type Iil -
Smallest Distribution)

ionsuanuaany F(x) gnien

Tuths € < x < 00 luguvesaunisi (51)

Fo(x)=a(x—¢)"; —o<x<mo,x>¢ (51)

HeAdunisuanuas dmsu z agdisy
Aauansluaunisn (52)

=&

E(z)=1-exp —(
V—¢

) z2em>0v>e (52)

e Vuag m idunisifiwessusie Tae v
eRATUIvLIA Tuvaed m 93Wa150
sUS1e Mniwessusaiadesiimuduiug
fU Aedy warduidsauuninigiu A
wandluaunisil (53) uaz (54)

,u=<9+(v—g)F(]+i) (53)
m

m>0 (54)

) {F(I+2)—F"(]+])}
o _ m m
(ﬂ 8] )

I’ (1+1)
m

Trdanmnai Tunsalin e=0a1u
% ~ ~ 2 o w '
F1YUDVDIANUNITN (54) NAD N1AIERIVBIAN
duUsEansn1swUsHUTULeS Tunsalul 157
A111501 NSRBI IUIIE M INNITUA
aun1shlldadu s1eazdeansanusely [2]

U :.I/ v 1 d' d'

pasnuuliALRagIINaNNSN (55)

X 1
u=$,-1”(1+—j (55)
(=in(1-p))» "

2311 N1TWINKIITAN
(Beta Distribution)
WanduarunuisuuuiIziduy
dmiunisuanuasuuuden f5udeaunisi
(56)

I (x-a)”(b-x)"
B(gr) (b-a)"”

fy(x)= «a<x<h (56)

=~ ) 1

W a wayb UUTDULUAATN LaTURULUAUY
aua1nu Turaed g way ridunisdnes
JU uar B(g,r) 10uileridudnn donu

ABAUNITN (57)
1

gy gy = LDL(T)
B(q,r)_!x (1-x)"dx a7 (57)

NW19TM05NIADAUFURUS U
AnadeLazdIuds BUUNINTgIU Akansly
Aun13N (58) wae (59)

U=a+ 9 (b—a) (58)
q+r
o’ = qu (b—a)2 (59)
(q+r) (q+r+])

N1511N1518ma$3UTe 81anlel
1AgNITUATEUUANNIS bIT U UTIUIY 2
aun1s sanansluannisi (60) uas (61) &a
pauselu [2]

2
( g j =7 (60)
u—a) q-(q+r+l)

_ | (bma)
r=q (+r)-(u—a) 1 (61)
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1 [ J d' o & £ o
pg19lsAnu Tunsmaadesdndunnsendy
N3¥UAUNTINTEYING (iterative procedure)
lngenAgauuAgIudn Amnslineszusnee

a = = o a'
A090ANNLDUNITHINKIITAIVDIAILUTT

N3l uwagdauaudinisadflndifeaiuy

2.4. WsunsupauNLnes

Adeulaia lUsunsunauiunes
MeanProd nelAdeuandonveswonduys
Mathcad Prime 3.0 dSuruIiALady
é’m%’ugﬂLLuumiLLﬁmLmﬁiﬁgﬁ’uaéwmﬁﬁy
Twdrnssulest 91w 11 JURUU A9Na17
Tudef 2.3.1 dletvun adudszansnng
WU (€2) AATUR (Xopeo) wazlenaiisn
wUsardenluuanndnardivun (o) et
dgusunisuanuasiuuinn Sududeafivun
AMIITRBIIUTI g WAE r INNTTHINUAN
Funvuiinuausiniadalndidsety e
Hugarsdudmiunszuaunianserig

3. fi79819n15 189U

g5V NTNaBRANAUNADUNTA
$ianils Foen1sidssnvesnaunin o 918
1 Tu felddosnin 250 nn./as.au. Tuvuy
fi Andadnvesnaundn w01y 7 Fu denly
Wound1 350 NN./N3.94. {eanuuulnin
AIUNENADUNTA FzABIDBNLUULRANAIOA
Y8IABUNSANY 1 Fu wae 7 Ju lutdeendn
winls wieldleniadimasdaaosnaunini
gonwuy flenasininefifiviualaidiu 5%
(p = 0.05) leduUszananIsuUsiu vesns
HARNaEnARUNTA Aewalulagddaguu
Wu 0.20 nan1swansulaeldlusunsy
MeanProd ﬁﬂaqﬂiugﬂﬁ 3

Tuidesiu elufidoyagluvunis
LanuaaTmIIzaN o1aaNuAligULUUANS
waANLIIASIeaRauUnIALTULUUUTNR vilw

01S5d1S3FONSSUANENS S1BUVAASTYUS

ROINARABUNTABNY 1 U way 7 Tulvd
Masdnlitasndn 372.6 uaz 536.5 NN./93.
3. AIUAPU
sounanlatinsiudeyanisada
WU ASLINLAITIMINZaNTIdR d1iu
MaIgnABUNTA LAk N15HINEIIUVADN
Usnd vilviinanaiunsaeeniuulfnin
drunaunaunin lindsdnnaunineny 1
Tu wag 7 Ju WlAranawnie ludeund
346.3 wag 484.8 NN./AT.9Y. MUEINU N30
ANAIANLAN 7.06% Wag 9.64% ANUAGY
minguanfeansidinalulagivg lu
nawdna Wlevilvansaniuay duuszans
nsuwUsHuveInIdednmaunia liu 0.12
HANITIATIENANRISAT0IRRUNTARE 1 Tu
waz 7 u laglusunsy MeanProd asagulu
U 4 ylEnEn awnsaeenuuuUjaie
drunauaounin inasdnnsunIneny 1
Tu wag 7 Tu Tuguuuun1sianiaskuuaen
Usni lvliaanaaundsiieslivesndn 304.3
LAy 426.1 NN./AT.93. AIUEIAYU Y30aAa3
NLAY 18.33% Lay 20.56% MIUAIeU



Spec. “3 9
Type Distr.| — P - 4. agﬂuanmsi’ﬁmﬁﬁmaau
20 ksc | 350 ksc UNAUUL I
Normal 372.6 536.5 1) laasuilandunisuanuas aldeuauy
Uniform 363.3 508.6 pgaE iy dnsuiainnsules iy
Exponential 3124 437.4 11 3ULL‘UU i’mmWﬁmmaiiUi’m
Rayleigh 298.1 417.3 WYBUNIN13TLATY Wamnsnig o 7
Gumbel 338.3 473.7 ﬁmLﬂumaﬂﬁuwmim’mmaaa 1AAN
Largest o o = £ o
Gurmnbel AUUA Lagduussandnisuusiu lng
umbe 398.8 558.4 v W - S e \
Smallest TardawUsdlantasininaininualy
lognormal 346.3 484.8 \unInaeiiivun
gamma 359.6 503.4 2) lawnur TUsUnsuADUWILADY
Fréchet 320.1 448.2 MeanProd LW ATUIMANARYE1NIU
Weibull 386.4 541.0 NTLANUAIYI 11 wila
beta 310.7 435.0 3) @15mn1susy aﬂm“lﬁamu ﬂ’Wii‘Uﬂ’]i
Wmammuaaaﬁuum WONISHER
5UN 3 AademasdaneunIadmungeny ABUNSATNLNZ AN WATLAAINITAR
15y wag 7 Su (Q=0.20) AuNUNIINERlAeNISLETULUUNITHAN
L9 MNUNTEL LASLAAIHAVDINITLY
_ Spec. walulagnisuden wearuauliam
Type Distr.| e o o e
250 ksc | 350 ksc wUsUsiuvesnuauUaAnNanduel 1
Normal 311.5 436.1 AN
Uniform 307.5 430.5 4) LuIAnAINal 81ad@1u1saun e
Exponential 284.0 397.7 WIITUIAILAAY LNONITDOALUY
Rayleigh 283.2 3964 HAnAugUTuaNn TAmuzandvu
Gumbel 296.4 415.0
Largest
Smallest YBUBUAN UTHN LoLTanIU (1999)
lognormal 304.3 426.1 o o oo aw <
19 NAIUIANYUNITITELUULAY wae
gamma 308.2 431.5 9 P
: puLATIZRlUlTEoWs LI Mathcad Prime
Fréchet 291.1 407.6 ) P
Weibull 3199 1478 3.0 Academic Edition Uana1nUU 83
beta 283.2 396.5 VYBVBUAN NN UTEW Loideny (1999)
9 Avaedansoudeyadisndudedd
gﬂﬁ 4 ﬁhLa?iaﬁﬂé’qé’mauﬂ%mLﬂ’mmamq dmsuanuitegul

13U waz 7 54 (Q=0.12)
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Abstract

Mulching is mainly help in conserving of soil moisture and also reducing weed
growth in cultivation area. Nowadays materials that are used as mulching are varied to
natural materials, synthesis materials, and agricultural textile materials such as
nonwoven mulching. In this study, polyester fiber is developed into mulching by
needle-punched nonwoven technic with four sizes of samples including nonwoven
fabric (A) size 47 g/m2 thickness 0.28 mm., nonwoven fabric (B) size 105 g/m2 thickness
0.90 mm., nonwoven fabric (C) size 155 g/m2 thickness 1.27 mm. and nonwoven fabric
(D) size 210 g/m2 thickness 2.62 mm. Strength test are conducted on four samples. It is
founded that sample C has the highest strength; while sample A and sample D are not
capable of the test due to its thickness, too thin and too thick respectively. Moreover,
all four samples are studied on cantaloupe cultivation as mulching, comparing to
another three cultivations with different mulching: no mulching, plastic sheet mulching,
and rice straw mulching. The results show that cultivation using sample D is well
conserve of soil moisture, has less weeds, and can grow strong cantaloupe. Sizes of

fruits and leaf from sample D cultivation are also good comparing to other cultivations.

Keywords: mulch, agrotextile, needle punching nonwoven fabric, Cantaloupe
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Abstract

This research aimed to study physical characteristics of caking of sugar in sacks,
the compressive that caused sugar cracking and elements in threshers design that caused
to efficient sugar cracking in the way that a thresher design has a similarity of spur gear.
Experimental factors consist of 3 levels of a height of rasp — bar type thresher as 0.5, 1.0
and 1.5 inches and linear velocity of threshers as 0.086, 0.105 and 0.123 meters per
second. According to the results, it was found that the Rasp - bar type a height of 1 inch
and linear velocity of threshers as 0.105 meters per second affected 40.35 kilopascals of
compressive stress, 15.83 kilopascal of shear stress and 6.03 new ton meters of torsional
moment. Experimental results of sugar sacks compression found that an average of
hardness test was equal to 50.5 brinells which revealed that levels of rasp - bar type
threshers have an effect on functions of sugar sack-threshing machine. A suitable height
range of rasp — bar type thresher was 1 inch. Higher levels had no effect on more sugar
dissolving. However, scales of compressive stress of rasp — bar type thresher on sugar
sacks increased in the opposite way.

Keywords: Threshing Machine, Thresher, Rasp-bar type thresher, Sugar
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Contour Plot of Response_3 vs factor_Y, factor_X
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Study of Gasoline Engine Speed by Controlling Position
of Idle Speed Control Valve
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The objective of this research was to design a gasoline engine speed control
system by using Idle Speed Control Valve (ISCV). The engine of interest was a 115 cc.
single-cylinder YAMAHA engine with a carburetor. It was modeled as a first-order linear
system for simplicity, and was verified by using MATLAB R2011a. Using the C programming
language, a dsPIC30F4011 microcontroller was programmed as the controller. The Chien-
Hrones-Reswick (CHR) graphical techniques were used to obtain the PID controller gains
when unit step reference inputs were applied to the control system. For this, two
possibilities associated with the CHR technique were examined, namely PID 20%
overshoot and PID least overshoot. It was found that the PID least overshoot method
yielded satisfactory overshoot and performance. Performance of the control system was
examined in three experiments. These included constant engine speed control,
increasing speed control, and breaking disturbance rejection. It appeared from these
experiments that, the output of the system could reach a constant speed reference
input within 1.9 seconds, with no overshoot. The breaking disturbance was rejected

within 6 seconds.

Keywords: Gasoline engine, Chien-Hrones-Reswick , dsPIC30F4011.
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Abstracts

The water and oil removal machine for pork snack production is designed and
built to reduce the time spent in the pork snack production process. The machine
consists of three concentric cylindrical tanks. The middle tank has 9.5 mm diameter
holes distributed on the surface of tank to reduce the speed of water and oil before
colliding with the outer tank to prevent the oil reflection. The inner tank with holes of 8
mm is rotated to remove water and oil. The tank material is made from stainless steels
and a motor of 1 hp is used for main power. When the manufacturers use this machine
for remove water from pigskin, it can reduce the process time to 10 minutes / time at a
speed of 179 rpm which is the optimal working speed. For producing pork snack, when
this machine is used instead of the old machine, it can reduce the working time by 6
times. The old machine used by the manufacturer can take the oil out of the pork snack
1 kg / time or % bag / time. (1 bag contains 2 kg of pork snack). When the new machine
is operated, it can remove the oil from pork snack 6 kg / time or 3 bags / time at the
same period. The normal rate to produce pork snack is 50 bags per day. If the
manufacturer uses the old machine, working 100 times per day are required. However,
when the new machine is used, working 17 times a day will be done which can reduce

working 83 times a day.

Keywords: Pork snack, Centrifugal separator, Design
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Compressive Strength and Chloride Penetration Resistance of
Concrete with Fly Ash, Limestone Powder and Partial
Replacement of Fine Aggregate by Bottom Ash
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The paper aims to study compressive strength, chloride penetration resistance
and electrical resistivity of concrete with fly ash and bottom ash as partial replacement
of fine aggregate. Ordinary Portland cement was used as a main cementitious material.
The water to binder ratio was employed at 0.45 and 0.55. The fly ash to binder ratio
was kept at 0.30 and 0.50. The limestone powder to binder ratio was kept 0.10. Fine
aggregate was partially replaced by bottom ash at the replacement ratio of 0.10 and
0.30. Specimens were cured in tap water until 28, 56 and 91 days, then compressive
strength and chloride penetration were performed. From the experimental results, it
was found that concrete with bottom ash replacement ratio of 0.10 has higher
compressive strength than concrete without bottom ash and concrete with bottom ash
replacement of 0.30. Chloride penetration test concrete with bottom ash replacement
of 0.10 and fly ash to binder ratio of 0.30 has the highest chloride penetration
resistance. Moreover, concrete with 50% of cement replacement by fly ash and 10%
of fine aggregate replacement by bottom ash has the best electrical resistivity at 510

days..

Keywords: Concrete, Chloride, Bottom ash, Fly ash, Limestone powder
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nanfAe oqdul wazdani Fea1m130v
Ugnse1dewlegaruia (Pozzolanic
reaction) Aua15UsENoULAalTaulansen
lag danaliiinansusenavunaifauda
mmimmmLLazLLﬂaLﬁamaqﬁLummﬁﬂﬁfu
sustsldinnanasslas nudnuisainnisin
fufiunld@e 1dAwen (Bottom ash) &l
sunafldlndidssiuinasiuasifen uagi
AUNTY (Porosity) ﬁqq Fagunsaiunn
U (Water retainability) 13n1eTule sinlef
wndueaunsaduldiduiaguuniely
(Internal curing materials) \ovesneunin
16 Toeldid1 AU ufiviasiuazidn
Wariuanuaunsalutunielunsunie 3

ANNANIIANY [2,3] AUATUNIUAITUNSA

= ¢ S A Y v A
TPl IAVIADUNTANHAUA NUATLHTEY
dendeunsiaasevadbnenudn wWeldidn
nunsegay 10 lngUsuinsvensiy vl
a Ao a £ ] 5o a
mounsnilduUseavanisunsmaalsdsag 8n
gj v o 4 a Ao o A ‘:f(
Mdvihlinauniniinnasigetu
= ::’ a o zQJ o a .
ane9uITedgameaiuyy (Limestone
powder) Fudunanasslaainnisgesiiu
WeKAANIaTINNE VLY Tnenadiuyuiy
aunsadutanfuunsnaiglulnssgesing
a o v a I 13
YaInUNIAYIbRUNIATAIULTILTININ

a

B9y [4]

2. 39aLBYAITNTANET
2.1 TanuagdunaunaunIn

T udwudvesauaudusziand 1
Jutanuszaundnvesnounin ldidiass
nlsalwiusiiunzunuiifanyudiusdios
a¥ 30 wag 50 lnsumin wasksiulu
uuiiyuBiuddesas 10 ufuidiaseies
ag 20 uay 40 Mddwmnanlseluiuy
WETIUU 2 ¥inAe BA Lay BB 9ad
AmansaLfuiniifesay 37.77 uas
3031 puaRy unuiiuiasiuazidenses
ar 010 uaz 30 InBUTHIAT A15199 1
wansanRnaaiinazaudiniantennues
Yuduusivoauaudusziand 1 1dhasy we
AuUuuazid1iuien A15199 2 Lan g
s1vaziduadiunauasuninily lngd
Sasrdiuietanusvaiu 0.45 uay 0.55
vinsneauvuiilonsuninfiongasu 1 Yu
n¥ntuireuniaviindusseznatdn
28 56 Uay 91 u
ogslsfniuisnisnaasunisgaduun
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Tdaunsaldiuidrfunle Wesaindndu
widlarumsugauariusadoaniuiuiiigs
uiluanieiluks faduiddennuanunsa
Wuinun (Water retainability) WNUAINIS
AT Tngarnuaiuisatfuinimunefa
Umahilindudosilutagwgusaus
ihiigndndulifidesiiufinvostagwsunels
wseluuaae Inelunisnageunim
AYNEILNSALAUANLAZ A UL T LINE
YBILOINULAT NAFDUAIUTEYD I
Kasemchaisiri R.baig Tangtermsirikul S. [5]
Tne3Ud 1 wansgunsailunisnaasy
awaunsalun1siuindive udrAuwm

LALSUN 2 WARIDUNIAVDILONNULHT

Y 9

[

48 Seal With Plastic Sheet

- | PVC Cylinder

Sealed at connection joint

wed mesh No. 100
Capping holder

JUT 1 gunsalnadeuAuaunsaiuinu

YDHDINULAN

20.0kV 9.4mm x100 SE 500um

(M) N URNTTR A

() NULMTLR BB

5UN 2 BUN1ATBUAINLAN

P s = wa
M1319% 1 asrUsznounniiuazaudinig
neAMYBIYUBUAUBSALaURUSELANTL

L1898 KUY LAZIAIAULN

Bottom |Bottom Limestone
Chemical composition (%) OPC Fly ash

ash (BA) [ash (BB) powder

Sio, 19.51 |36.29% | 30.13% | 39.4 0.26

Ca0 65.38 | 20.84% | 27.78% | 19.19 55.93

ALO, 497 |19.96% | 17.84% | 17.93 <0.01

Fe,O, 3,78 |14.56% | 15.99% | 12.92 0.07

MgO 1.08 | 1.96% | 2.19% | 2.99 0.55

SO, 2.16 | 0.96% | 1.92% | 3.03 <0.01

LOI 2.27 | 1.36% | 0.20% | 0.17 43.17

Physical properties
Specific gravity 3.15 1.78 1.94 2.29 2.69
water retainability 37.77 | 30.31

2.2 S198LLBYAIDNITNAGD
2.2.1 MAIOAVDIADUNIA
INN1INARAI0E19ABUNTANTIANUIAAYUIN
10x10x10 3.3 LLé’aquwaumqﬂiU 28 56
way 91 U JWAFDUNINAIDAYBIADUNIH
2.2.2 A1IUATUNIUNT
WNSNTUARDLIALUULTIVBIABUNTA
NNNSNEBAIY19ABUNTANTINTLUDNVUIA
WWur1uAugnate 10 9. g9 20 ¥U.UY
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fretenauninlutinnsu 28 56 uaz 91 Ju
ADUNINITANF 108 19NAaBULATAINUNUN
WRU 5 9. 9nduviin1snad@a Al
FIUNIUNITUNSNTUAADLIALUULTS
(Rapid chloride penetration test, RCPT)
AIUUINTFIU ASTM C1202 [6] seaunsal
NAgeU Fesunisvewadifuaisazaie
NaCl AU tusaay 3.0 dnAUYBLYas
WWHE1azany NaOH A1uuty 0.30M 11
nstaanszualiiilvaniunounsn
wansnatduusuiadszaliiilnaniy
AauNsn (Charge passed) vJuaaouy
(Coulomb) s?fmmﬂm%@mmwsuamauﬂ%
AUUINTFIU ASTM C1202 seyIAIUsunu
Uizﬂwv’\hﬁlwamuﬁﬂ'wmﬂm'w 4,000 A
aauU 09731NSUNINTUAADLIANIUABUNTA
firas d1egluyae 2,000-4,000 areud oY
lusgAud1unan wag 1,000-2,000 Aasuy
ogfluszuiinn

2.2.3 AHAIUNIUNTS
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YN1TUEAI8819ABUNIANTINTZUBNIUIA
uRIUANENaNe 10 9. a9 20 9. Uy
Frog1eneuninlutinsy 28 Su 9Nt
fhegrenaunsautluasazatsinaenaslsn
AUUINTFIU ASTM C1556 AULTUTUT DY
ay 5 [7] Wusyeusiian 28 56 way 91 Ju
idloasurmuands Fuihfegnaduundady
Fu usazduilaumun 1 o, Tngdasamun
5 4y udmedsneunIau UL dundle
azldon 91ntuHIRI 089U T uH Y
AZLATIUDS 20 UaUINIMARBURIUSUIM
ﬂaaliﬁﬁwm?‘m Potentiometric titration

WeaunA1USuIAaalsananum (Total

chloride content) ¥a9ABUNSA TIufasszey
INHINUIVBIABUNTA MIUNINTFIU ASTM
C1152 [8] Yradildunmarduuszansnis
W sAasolsa’ (Chloride diffusion

coefficient) A9aun1sN 1

Cx,t)= C{l—erf[z\/%]] (1)

Clx, 1) Ap UYSurumanlsniissaemnuan x

'
a

PINAIMIN Fszorianndyiuindeunsia
t 9% TawthwiinYanusvanw)

Cs Ao Usuraundenaslsaniiinyives
AouN3A (% TneniniinTanUszau)

Da fie duUszananisunsvesnaslsmly
ABUNIA (931.2/7)

X A9 SYEYNIANRAINUIADUNTH (3l.)

t A9 SzuzIaindgdnasunzia (U)

2.2.4 A3us1un 1wl W
TAMLAYDIABUNTA
NNSNEDAIBE19ABUNTANTINTZUBNVUIA
ANEY 20 3. LURUAUGNaTe 10 B, Uy
ﬁaashaﬂam?mimfwﬁmq 510 Yu iflons1v
faAnudunIuvesnaunsn nedunisin
Bamenienm viildialdinowasldinandu

2.2.5 Arusunuliiag
RI89ADUNTH
MADAI9E1NABUNTANTINTLUBNAIINEL 20
3l UHIUANENA1Y 10 93, WazUufeg

lutfiany 510 u
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Mix proportion of concrete (kg/m>)
Mix id. Binder
Bottom ash| Water | Sand (SSD) Rock (SSD
OPC Fly ash [Lime stone powder]
155 388 - - - 213 742 995
I55BA10 388 - - 51 213 668 996
I55BA30 388 - - 153 214 519 995
I55F30 272 116 - - 213 732 957
I55F30BA10 272 116 - 50 213 653 ora
I55F30BA30 272 116 - 172 214 512 o67
I55F30BB10 272 116 - 55 214 653 ora
I55F30BB30 272 116 - 164 213 508 ora
I55F50 174 174 - - 214 720 952
IS55F50BA10 174 174 - 57 214 643 959
I55F50BA30 174 174 - 170 214 500 959
I55F20L10 271 78 39 - 213 728 7T
I55F20L10BA10 271 78 39 50 213 655 oTT
I55-F20L10BA30| 271 78 39 151 213 510 oTrT
I55F40L10 194 155 39 - 213 717 963
I55F40L10BA10 194 155 39 a9 213 646 963
I55F4A0L10BA30 194 155 39 148 213 502 963
145 439 - - - 197 742 995
145BA10 439 - - 51 197 668 995
145BA30 439 - - 154 197 519 995
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¥
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This research aims to design and produce a small thermoforming machine. The
working principle of the machine was to continuously feed a 0.3 millimeter thick
polyethylene terephthalate sheet into the mold position. The polyethylene
terephthalate sheet was heated by infrared heater at a temperature range of 240 °C to
260 °C until softened. Then the softened sheet was pulled by vacuuming force inside
the mold. Finally it was fed to the cutting unit to achieve the desired container shape
for Kaotan packaging. The Kaotan packaging was designed to have a suitable
compartment for the Kaotan product size and to prevent damage from side impact
during transportation. Manufacturers could also be able to put their own logos or trade
marks on the kaotan packages. Results showed that the constructed thermoforming
machine was able to mold the kaotan packaging container according to purpose of the
design. The suitable producing condition for thermoforming machine was optimum
production temperature of 260 °C. The preheating time (PT) and Vacuum forming time
(VFT) were 20 seconds and 5 seconds, respectively. The vacuum pressure used in forming
was 0.005 bar. Analysis of thickness of kaotan packaging revealed that the container was
thickest at the center and tended to get continuously thinner towards the edge of the
kaotan packaging. Production capacity of the thermoforming machine was 704 pieces per
day. The economic analysis showed that the cost of producing kaotan packaging with
thermoforming machines was 2.14 baht per piece, with a return of investment within a

period of 2 years and 2 months.

Keywords: Thermoforming machine, Plastic Sheet Packaging, Rice Snack (Kaotan), Mould
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sEriamaAusiw 15 $u shmsiesgsinsdsuulamaneninuaznaaiivesntaan
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Abstract

This research aimed to study the effects of temperature and modified
atmosphere packaging (MAP) on storage life of fresh cut lotus root. The Fresh cut of
lotus roots was sliced into 1 cm in thickness, placed on trays (150 g/tray) and packed in
polypropylene bags after that filled with different carbon dioxide composition and
different storage temperature, i.e. 28% CO,, 4+1°C storage and 28% CO,, 27+ 1 °C
storage. Other slices of sample were packed at non-modified atmospheres packaging as
a control (0.6% CO,) and stored at same temperature (0.6% CO, 4+1°C and 0.6% CO,,
27+ 1°0). At 15 days of storage, the physicochemical properties of fresh cut lotus root
were analyzed. Storage fresh cut of lotus roots at 27+1°C (Control) was found that
carbon dioxide concentration significantly increased (P<0.05) whereas storage at low
temperatures (4+1°C) the slowdown in the rise of CO, was observed. Modified
atmosphere packaging (MAP) with storage in low temperature was showed a slight
change in CO, (28-31%) over a 9 days period, whereas CO, increased to 40% at the end
of storage with 15 days. The lightness, hardness, moisture content and pH value of
treatments were decreased when the level of redness and yellowness were increased
in all test conditions. Low temperatures storage (4 +1 °C) combined with modified
atmosphere packaging (MAP) of fresh cut lotus root retarded with a change in physical
and chemical properties.

Keywords: Lotus root, Modified atmosphere packaging, Carbon dioxide, Storage
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fun1siaSaueandunis wariidnuureiuth
Frfumaluladnisussadnaaldnneldnig
ARLUAIANINUTIEINIATUUTIAA A
(Modified atmosphere packaging, MAP)
Fagnihanldfustneniisnan lesnntae
andnsINsmela ann1sagide ann1siing
hana asuansgnunaulunisiy
Snwuazfidrfnyisdneignisiiusnuain
walsflel 1] Uszneuduguvgiidudnnis
Taduiid Ay sonunInresHandnndinis
Auiien maasuudaseineg maadaigly
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Faunisussgdnaalinieldnisdauas
ANINUTIEINIALUUTIVA NI 9T NEYN
augludunisidusnwineldeunnin
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iasin BUdan1sasiae A wagns
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puwadasz(s,6] Usznaudusintaaniide
fudannsouinduveusaviAdislaingg
131U5NUDIMIUAINIAY LU AR 11
59U sintamen 1udu fawisindianas
dudeidusslonidlananuudued
fosraluFesersnisifusnudulaeiane
sinthandiinunsiaududs nuiiinaanu
doudungduniduazniainufisennis
Aadianaluszndnnszuiunisfusnw
FaufAsedananidansnaseaisuszney
fluea [7] viedTsnsuidenuiinisif
Snwsndhandaue Iensldansiildduds
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WinUSuuansveulneenledluussq e
51U 100% CO, wazifuinuniigauvndl 5°C
a1u1308n818n15AUINYITINTIaAARWAS
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yosmnthandauds uitediuhnsdnw
HavesaMnaduarnIsanLlasanin
U558n1AluUIITuiseangn1sAuTnY
FINUIAAFALA

215d1S3AINSSUANENS S1BUVAASTYUS




2. gUnsaluaEIsNg

2.1 T99AY : Y151nUINA9U1E9
MANare1n Ladvinisveniddensindn
gon tludaunisndalagnisiuniueng
AnwALUULIU MRUATUIAAIIUAUN
Uszaa 1 cm dsnthidausaseudos
wErundaimidn Tnsanesindaimson3as
vuaalrluderuianindlnsiadusuin
10x19 cm wwitinussqUszanm 150 ¢ uag
Y1010 LT s SRR IUAI TR WA IMED 17
ussgbugananainunUaydalndlnsiauway
Fadavrngeadniiedesiunisialuaves
910"

2.2 N1ASENUTIAAUT AU
ANTNUTTIINA : LASUUAIBE19TINTIEARR
LA UTURBURITNE1717 91T ULY
n1sAinweendu 2 nqudiegns laun ussy
fuahSusuildiunisifiufeg nsreaeu
wudusurarsusulaeanlan 0.6%
(AIUAN) WAEANNANAIBEIINTINTIAY
Asusulneanlan Tudsunu 28%

2.3 pasiusnen : dsnthandn
LA9IINTURBUNTATBNUTI SusT R UAS
ANINUITEINIA LAUSNYY U FAIUAN
9UNNRT 4+1°C uazguugiviesniunui
27+1°C wdsanduduifudegiaiinggs
ﬂ15L‘1J?1'8ul,mmauﬁ’§mqmamwu,azmﬁvlﬂ6]
3 $u TngfiansanauLdeudeiinduiy
f1081991NN15ANNEY NISHANTUIAT L
W30A1AINEIN (Lightness) iszaumIngd
55 F9a7l@SuRan warAALT fisyaus
A1 25 N wuindeduiavessindhanduiy

2.4 NN5AATITRENUANIIN18AINLAY
GHE

o AnTMsunsHIURAsUaUlnaanlun
 MAAOUMEIAS0IATITRUSI U9 ERe
PIB Dansensor 51 Check Mate Il Ysgine
LAUNISN
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e USueuAuu (Moisture content)
s TIInUnNEa98193 N Ud@A 30 g 9UN
gaungdl 105°C 1Uunian 24 hr. §198935013
nAgaun [9]

e A4 (Color value): 7mA1dm ¢
LA 58 9 Color Difference Meter (Model
JC801, Tokyo, Japan) iwﬂumaiugﬂﬂlm
L*, a*, b* FeAmis 3 andunisuananisinen
a d‘ 1 = 1 1
ARN12LEALNAT L* AD ATAINUEADING
(Lightness) diA1A11uaIsuInioLilng 100

~ ~ A v P ' = |
wardimudalewlng 0 A1 a* AAIAIY
& A A A A& ~
Wudle (Greenness) WaNANUUUINLAZH
AR UALAS (Redness) Liadlaiduau
warAl b*Aae AR LT UdALaD
(Yellowness) wiadanduuintkasArminusdy
= ?:’ a z:l' a1 [~ d" 1 ]
a1 (Blueness) LUalA L JuUay FINauUN

o 1A =~ o ) a
n13inANd 1ATesindazgnusuiiguadny
VYIRS I9BIANANIY Standard Calibration
Plate A1 L*a* way b* w1nu 98.11, -0.11
and -0.08 MUAIAU

1 = o

o ANULANAIIVDEE (AE) : AU
ATAULANFI9YDIATINUAIFANSINIFLAU
) a ' a ~ ) A
SNEINEN1IEA199 Inalleueunuang
SUAUMBENNITN (1) [10]

2, 1/2

AE = (AL + Aa*¥ + Ab*) (1)

e A1A27ULTY (Hardness) : nadau
A1AIINLT IR 281A304 Instron Universal
Tester Machine Tu 3'a  Warner-Bratzler
A213L53 50 mm/min SAUSIIAUAIUNATS
2095USINT2 WAz AANTUIFIAIAIIN LT
(Hardness) 984510039100 15A 20 Wy
wiaedaiu (N) ¥nisveaes 3 erluusas
79819 [11]

e aAraudunsn-aA1e (pH) : 141510
Ttundogeuduiudng andudaimin
10 ¢ waskuTnned warvinsdatiindy
10 ml asludnines TdursuiaausindaIuiy



30 s wginTel3 3 min virgeged 5 9
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2.5 N153A12YN9anR ; 19lUsunsy
ABUAILADS N5ZAUAIIULANAINIEDE
95% (One-way analysis of variance
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769849 Duncan New’s Multiple Range
Test (DMRT)
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Storage time (days)

JUN 1 nswdsunvasdiinanisueulaeenled (CO,) snitnsiiusnesntaansinusdly

UTTAUIFALUAIANINUTTEINA

3.2 HavaIN15UTIRNElAnNTAnuUas
ANINUITEINIATUUIIAA NN ABNIS
Wasuwlasardluseninanisiivdneasin
U2ENFAALLAY

31nn13ianIn1sasundaswesdues
sindransnuninielagni1izn1sanulag
a0 mussEIMAlUUTIISUsTuaN TN
1 wudsInviandausanaun1susIsien
ANNEINS (L*) Armnadudnne (a®) wazan
ANududwaee (b*) winiu 65.97+0.63,
2.77+0.02, 11.91+0.08 AuasTy 9ot bu
SEMINNSAUSAYINUINAN L* Tuualdy
anasoedldadAyn19aia (P<0.05) Tuyn
an1zn1snadsulazlun1ensenudIunau
WUIAN a* uag b* Suurlduiinduegidl
WedAgynieada (P<0.05) lunnaniiznis
nageuluiy agelsfnudonarsuina
yesgavniinIsiunuinuitgamniivngae
graan1sdsunlawesid wulieadunis
Nusegresintandaumalaenisaauwlas

01S5d1S3FONSSUANENS S1BUVAASTYUS

aNMUI58INA (Usunauasuaulaeanlas
28%) NUINAINI50YI8BLaRNSUALUANE
WWUEINY 3INFUNIYRTUYIININLAEY
nanedudtnanaiianainisnusneIUILIY
FINUIITLHLIAINITIAUSNEI dN1IY
USTEINIA LAz ATTHANDNT
A AW | ° P A

WasukUadAd@nanand vnlian a* Nuang
fennududunanudu lnoloaungdas
WAZILEZIAINITAUINE LU TNasranis
LAFUINNALED991NSINUIEAINITAALAIR
WMIANISRNVIAVBUYRE AU BLYaALNA
wavin e uley wareanTa U uduNE
Auanstuluflueawazgneandladidulad
P VA Al & 1 a

woa F9lUdd uazgneendladaoilulend
luu (o-quinone) F9azvinUfAsewaiunse

a & = o Y a = 96’

wodlunselusauvilmaaduaisduinia
‘:4' a Y} [y 1 ‘:nl/
N15LUAYULUAIEUDITINUIAARALA I
ADAAABINUIUITYNANGITUNNUINNITNENY
ASFAWAIIEIAIAINNAIanad AuLTuE
WALLWNTY [17,18] L DWAISUINTS



WA ULUAIAINULANA199998 (AFE) Tina

A0AAADITULANIFITUN 2 WUTUTBLIAINTT

I3 [ di{ 1 = =
LAUSNBIUIUTUAINULANFA19UD9E (AE) U

LUALUU LU TURANISAALUAadIEN 1N

Us581M1@ (USunauasuaulaeanlen 28%)

udumMsiiusnuNgumglian aunsatie

Yrann1SUAgUAIAMNLANANNBSE

A13197 1 n1sidsundasand (Lra%b®) sinthandausaseninanisiiusneiluussydue

AnLUasdnNInUIsENANA
Treat ; Color Storage time (days)
reatments
value 0 3 6 9 12 15
0.6% CO, : | L* 65.97+0.63" | 62.02+1.18" | 56.57+0.89° - - -
27°C a* 2774002 | 427+0.10° | 5.65+057° - - -
storage b* 11.91+0.08° | 15.95+0.19° | 19.69+0.88 - - -
L* 65.97+0.63" | 64.69+0.82° | 67.06+0.48" | 5532+1.24° - -
0.6% CO, : " - : . -
. a 2.77+0.02 2.90+0.05 3.68+0.04 4.33+0.13 - -
4 C storage N c . 5 a
b 11.91+0.08° | 12.05+0.12° | 13.77+0.08 18.87+0.49 - -
28% CO, : L* 65.97+0.63" | 62.39+0.12° | 59.02+0.76° | 58.75+1.06° - -
27°C a* 277+0.02° | 5.12+002° | 5.18+0.04 6.64+0.08° - -
storage b* 11.91+0.08° | 15.46+0.46° | 16.80+0.50° | 17.39+0.39° - -
L* | 6597+0.63" | 67.06+0.48° | 65.03+0.53" | 63.62+1.86" | 63.28+0.21° | 60.34+0.46°
28% CO, : " . S — - - -
o a 2.77+0.02 321+0.08° | 3.38+0.05 3.41+0.17 5.86+0.13 5.62+0.06
4 C storage N 5 . 5 5 b 3
b 11.91+0.08° | 14.09+0.12° | 15.56+0.36 15.53+0.57 15.41+0.08" | 18.39+0.01

abc o ¢dl L w = v o v | Ao o w aa d' a =
E]ﬂ@imLLmﬂm"lﬂﬂiﬂuLLﬂ?L@EJ'Jﬂu&Jﬂ'J'HJLLC°']ﬂ@]']ﬂﬂua‘c’ﬂQlIUEJﬁ']ﬂigvnqaﬂm (P<0.05) LN@LU?H‘UL‘WEJ‘UIWEJ

DMRT (mean=+ SD)

10.0

B 0.6% CO4: 4°C storage

® 28% CO4: 27°C storage

E3 28% CO3: 4°C storage

& 0.6% COq: 27°C storage

Storage time (days)
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3.3 HAYBIN15UTIIN8TANAS
AnuUAIENINUTIEINIATUUTIAA UG AD
nswasuslasarnundslusenanenis
WuShwrsnUlandnLes

AANULTBIINTIARRALAIIBNENE
INANIENITIAUINY lawn aaungd
USunaumsuoulaeanlen waysyeziiainig
AUTNY mﬂgﬂﬁ 3 uanIN1sUABULYAY
Y0IANANNLTIVBITINUIAARALFAITENING
ASAUSAYINUIT ANANLTaTuua Ty
anasedadduddunieadf (P<0.05) e
svpvnalumsiiudnwenuiy egslsh
AUNITARLUAIENINUTTEINALLUTIS Ut
waznsiiusnuiigaumaiiidievzasnis
anaIveIAIANUILTY nstAuSAvIsInthan
Fausafianinussernasaulasinenisiiiy
amnududuvesnsueulaeenledfigunad
4+1°C in1sanasod19iusdAynIaia
(P<0.05) ¥e9A1AINNLTlUYe 3 Tuusn
(35 N 1du 29 N) 97ntua1auLdeingg
Wasuulandniaessning 2829 N
(P>0.05) Tugaszaziiarnisiiusne 12 Ju
wmzﬁgqéluqmwzLamﬂmﬁu%’ﬂmﬁ 15

B0 day [13 days

35.0

30.0

25.0

20.0

15.0

Hardness (N)

10.0

5.0

0.0
0.6% CO3: 4°C storage

28% COg: 4°C storage

Fu wurndedutavessintrandausad
Snwasdy iaduinadaay welanine
AanaIEINIsagneIgnIsiusnwInansiel
I@fstuiiosanansnmsifivdsniaunse
Nuldiles 6 Tu

nsanasvesAtnunds (dodudad
Snwarduiy) denndoatunisiiuduves
asusulaeanlenlunsaifldfinisusuanin
Us381n1 Lilesainasusulaeenleina
MnlUsAuduannessuan@ ilisintaan
dousainisanudedviliusafuss (Turgor
pressure) TulgaduesnvlansaLAIanas
dsralimuenuudsanasdedanaldangy
7l 3 uwargufl 4 wunthaninisanaswes
Arauduiesseransiiudneiuuty
Uszneufuanneiinanidesenisiasyves
AuUN3d danalniinisgesaangvenansio
Fidunan faueifelannuudiianas
[19,20] Tuaauziin1siin A LT U T UV
arsvaulneanlassiudunisiiusned
gaunndl 4:1°C \iunisdasdudanisiaiey
YBIAUNTY

B 6 days B 9days [112days B 15days

0.6% CO7: 27°C storage 28% COg: 27°C storage

Treatments

[

JUN 3 nswdsunvasianuwiuilesnrandaussseninanisinuinuluvssadueidauas

ANTNUITYINTEA
b o v ' Y ' = v aa a
* Snwssnsiulunsaziegiamunetis dauwanasiumsadn aun1siasizsiiuy DMRT (P<0.05)
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3.4 uavadn1saanUasanIw
Ussenmﬂlumif\;ﬁ’meﬁﬁiamsm?iauu,tlaa
Ananuduluszuineanisiiusnunsintaan
ARG

nsdsundasidannladniay
SEUININSAUSNEISINTIEAFALAILBNRIN
nswasuwlasiedudaazauds fe 510
thandaudainnisaydeuiluseninmis
Ausnwn 1indudosninnisuieladawals

[
P

frearsveulaeonlesaadu vial
Arsuaulaeanlandaiiuaiuisalunis
avatsun daiuisagarsluluieylu
HanAueidevinilusaulusinds [21] LAn
nsdganInsINYAkasLdeAuaudRlung
Fuih Tnslawizguugdlunisifusnei
asdu dwalhifnlovh m3ensaeun)

90.0 —HK = 0.6% CO3: 4°C storage

88.0 <& 0.6% COp: 27°C storage

86.0
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82.0 §
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Moisture content (%owb.)

74.0

72.0

70.0 T T

[

asiudae Feilinaussednendiindu
aelu Fadudadendafvilimfanisasey
v099Aun3s Mo wdnsusilunaaeu
AAuTus anuIiinisanaseselited ey
Msadid (P<0.05) Inslanizitgamninisifv
$nw 27+1°C 5399 0-9 Fu uanafagudi 4
Waiidemaiinisiasuudandoduiauayd
vaandndusdiuiy luvaeinisiiu
$ne15INURENFARAAAN N UTTEN A
aanUadlanenisiiuaa1uutue e
arsuaulaeenledsiudunisifusnei
gaunad 4+1°C 1unisandnsinisniela
uadudanaiasuesndund Madudmudn
Tue9 0-12 Tu wsnvesnIsiAUSnYINAN
Usuaaanudureutnenai 80-81%wb.
wavanaudntoslutudl 15 (78%wb.)

—#-- 28% COx: 4°C storage

—®— 289% COg: 27°C storage

9 12 15

Storage time (days)

JUN 4 nswdsunUasmanuusintiandaudaseninanisiiusnuluussaduidaulas

ANNNUTIYINA
b o v ' Y ' = Y aa a
* Snwssnsiulunsaziegiamunes dauwanasiunsadn aun1siasziiuy DMRT (P<0.05)

35 HaUBINITAALUAIEN TN
Ussenmﬂlumif\;ﬁ’meﬁﬁamsl,ﬂ?iamwaa
Arrudunsa-ae (pH) Tuszndnenns
uSnEnsInUEnfaLee

mﬂgﬂﬁ 5 U371 AARdunsa-Ana
(pH) vaasInTrandausaINNITUTIINElE
anmussenanauUatlunnan1ienisiv

snwidaanaseg 1l usdiAgyn1eada
(P<0.05) iloszozinanisnfiusneiuiuiy
Fadunaainnisiesyvesadunie [19]
s e Tnasuiu AT uv e
a1fueulaeanledsiudunisifusnuii
gaunnil 4+1°C TuwiliuveIN15anadYaeen
anudunsa-ans (pH) Uosiign wieanas
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910 6.79 1fu 6.38 5801919 0-15 Fu viadl
9niina1un fe Arsusulneeanlesyae
fudanisadyresndunis widefusnund
gunndas (27+1°C) NUILAANNTANAIDENS

o w a

fidudAgn1eada (P<0.05) vosarnuLdy
n3A-a19 (pH) ag1esatialuaenisiiu
$nw13Ening 0-9 Ju lnganasain 6.79 1u

4.33 1993 1NgUNIMUITAUABN5LATEY

B0 day B3 days

NN

ARSAAN

0.6% COz: 4°C storage

28% CO3: 4°C storage

¥999AuUN3d dn1sanasdanadlinanis
naaevludnuasiiieatusunsdilylafinng
U3uanmusssnia fadunisussaniele
ANNUTIINIARALUAITINAUASIAUS YN
fgamgiidaisvzaonisiuasunvasen
Audunsa-ang (pH) a9 ntanfRaLea
Tusgwianmsiiusnwnla

B6days E9days [112days B 15days

-a- -a-

0.6% CO3g: 27°C storage 28% COg: 27°C storage

Treatments

JUN 5 madsuwlasrnnudunsailudng (pH) sindaandausisszninansiiusnwluussg

% 6
AUNAALURIANINUTTENA
* Shwsanstulunsiasfegimmneis dauuwmnanesiunsadn aun1siAsIEiLUY DMRT (P<0.05)

4. #5UNan1539Y

UsTaa M mylu T s LT A e
arsveulneanled Wevluifushwidi
ganall 27+1°C finsifiuduvesfingogisdl

9 Y
LY o w a

WodAneaia (P<0.05) Tuauznnisiiu
v o -3 o
INYINOUNNUAT (4+1°C) ¥I8VLADNIT
Wuduresusuuniivaisueulaeanlas
NS UIIIA M NV NITIAUANY
Arsuaulneanlamsudusiutunisiiun
a tl) a t:ll a [
palnnuaNnITIUas UL UaITIUTUIaIN Y
IWEANUoY (28-31%) Tur1d 9 Tu way
qy [ [ d' [ 2 a &
Auann1snusnulil 15 u ieusunufiie
Tuussadmeilu 40% nsidsuwiasandh
PNINIYAINVDISINUIFAR A LA UTENIN
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wifs Ysuamanudy Araudunsang
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Usinafaaniueulaeenledisuiiluuss
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N18AINAILY Lo FaduntsaauUasanin
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Abstract

The objective of this research is to develop the drying kinetics equations of
persimmons fruits. The experiments were carried out at drying air temperatures of 45°C,
55°C and 65°C with a constant hot air velocity of 1 m/s. The average fruit radii varied
between 2.9 and 3.1 cm. The initial moisture content was about 470+10% on a dry-
basis. The drying process continued until the final fruit moisture content was about 30+
2 % on a dry-basis. Drying kinetic equations such as the theoretical model, semi-
theoretical model and empirical model were studied. The parameters of those
equations such as the effective diffusion coefficients and the drying constant were
determined and developed by the method of least squares. The values of the
coefficient of determination, root mean square error and mean absolute percentage
error were used for selecting the appropriate equation. For drying kinetics, the best fit

with the experiment data was the Page equation.

Keywords: Dried persimmon, Drying kinetics, Effective moisture diffusivities, Drying
constant.
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suuinvuduaudoussuuda ugiag
theenldifldlunisidneduiiainnnudu
Buduviadu 4.50 - 5.20 dry basis Tun1s
naaevnisaladuzirninenldesniiu
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A1suaulnoenleauazinglulasiau vinns
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m/s ¥nseuLteaunseiazaiiaiinenlsl
alasiAnnuduingu 0.28 dry basis 970
A15MAAEINUI dun1sfianuisaldviuney
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8] ¥11N15ANWIABIRUNITHAUIAUNIS
JauNnafIdansveInIso UL salani
A5 UA1TOULIY LAYAIIUNUIVDINY
aladsingg dvaudou lunnassarldivid
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Logarithmic feaunsit (6) waraunisioud
3fanusULUUYY Page fsaunnsil (7)
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MR = exp (-kt) (4)
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E
D=D (—) 8
0 &P \arzras) (®)
k = dexp (eT) 9)

o D, A® Arrhenius factor, m’/s
E, A WAKIUNIINTEAY, kJ/mol
R fio Amafiannavesfing, kl/molK
d, e fio ARl

ussvingulunisindulaninuuaiugn
yoeaun1sanee lunnsvirunenaiasldan
Fuuszdnsnisandula (Coefficient of
determination, RZ) ﬂ'ﬂ‘mﬂﬁ'aawamam
AaIALAABUNEId0 L2l (Root Mean
Square Error, RMSE) wazadasidunnim
AaALAABUALYTaladY (Mean Absolute
Percentage Error, MAPE) Feainany
fualdanaunsi (10), (11) wag (12)
AR

2
Z:?:q )7')//-
R = % (10)
i (2
2
N (Y
RMSE = () (11)
m
1 .-y,
mapE = =3 == x100  (12)
m f
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3. nawazIanTel

INNITNARDIBULIINGUAIUAY
Soufigangdl 45°C, 55°C uag 65°C Faidy
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gﬂﬁ 3
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& Air temperature 45 C
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0 080
B X Air temperature 55 C
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= Air temperature 65 C
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0.00 - ' '

0 100 200
Drying Time (h)
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N1NG ) mLUumaﬂmﬁﬁiuLma £Y39a"
YDINITOULAS muummwumwwm
AUNIINTRARIVDINEUTENINNTOULIITS
WUIMNEUILLANNITNAR S danalisAvg
NavUanas mﬂmﬁmiww‘m”a%mﬁam
AUNTANUFUNUSTEWINEndIuSATRaSAL

QI v r U U 1 ¥ 1 ¥
BUAY (—) AUAREIUAUTURBDAINUTUY
Tin

a v M ) PxY) d
BuAy (—) veandulansaunisy (13)

in

r M
— = 0.40—+ 0.60 (13)

Tin Min

dletdnanisneasaiivuiunanis
funfildannaunsd (13) vndeunsivay
165Ut 5 Fanudn wdufmnududeatu 4
suwisigguundausou 45°C, 55°C uay
65°C asdn1suasafilndife sty aunisi
(13) @015V UNEANEAEIUS AN RO SR
Suduldlndideadudoyananisnaass 91n
ATIATIERANMULLUTIAIIRANAITNIAUY
486 WuI1A R, RMSE was MAPE iy
0.852 0.027 way 2.894 mUaNU
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Air temperature 65 C
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3.1 EUNITVAUNAANAATNIING )
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uuInduUNInguuuarlivoeyanis
NARDIYBIUARLRNNNNIAINTRULILAY
WRAIUIUMENTIEINANTULaglTaNNTS
a o v A [ 4
7 (1) wazAruimisadvaandulaenisly
5 = 2/ 4 v
aunsN (13) WedlndoyadnAvaunis
3 = - =
FAUNAAIANTNINGEE [aUn157 (3)] lned
AUUAFIUNI wauTvwIAAluYINIAINIS
BULIEU N1sadeyatlivdisianviniy
0.5 42lu9 mﬂmi‘ﬂmauammiamm
dulsy awsmmwmmmuﬁuamma 13
naaes 3nduTamiauduruses
duuszansmsunsauuivaungiilagln
v o ¢ - 1% o
ANNANTuSAINFULULaNnIsT (8) lanana
qunsh (14)

32.641
—] (14)

D =7.72x10" exp [
R(T+273.15)
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3.2 AUNNTIAUNAAEAIN N UAZIONNS
A

NISHAUIANNITIAUNAANAATNT
punknduimguiuazieuiidatuazld
Toyanismaassvedudargumiiiaainis
auualag o ummensduauty
Tneldaunnsit (1) ileflndeyaidriuaunis
auUNaMIANTAIMN IR IUTULUUTD
Newton [@3n15% (4) INgULUUTD
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¥94A1AIN1TOULTIVD LA AL JUNUUAY
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7l (9) \§uasaaunisi (15) fis aunnsi (18)
RHRRIY

k = 0.010682 exp (0.0340507) (15)
k = 0.007871 exp (0.036395T) (16)
k =0.0012082 exp (0.0331807) (17)
k = 0.029304 exp (0.026516T) (18)
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M3 1 R, AMSE uae MAPE SURUUAS

aun1sgluuy | R | RMSE | MAPE

NN 6) 0.96 |0.029 |17.12
Aanged
Newton 0.75 | 0.054 |30.23
Aanged

Henderson 090 | 0.041 | 2299
and Pabis

Amgud

Wﬂ. 0.99 |0.025 | 10.35
Logarithmic
OsNEAA 0.98 | 0.019 | 10.24
Page




fITUI9INAI5199 1 WUTIEUNIS
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This research aims to investigate an influence of cutting tool geometry in a dry
turning operation of the medium carbon steel (S50C) on a chip formation, cutting
temperature, and surface roughness. Entering and rack angles were the main process
o O _O

0°5°107) for both

parameters, while other parameters, including cutting speed, feed rate and depth of cut,

parameters in this study ranged between -10° and 10° (-10°, -5

were fixed at 70 m/min, 0.5 mm/tooth/rev, and 0.5 mm, respectively. The cutting tool
was a high speed steel (HSS) classification P with a cross-section of 14x14 mm. Based
on the experimental results, it can be concluded that a tool wear, cutting temperature,
and surface roughness can be reduced when the entering angle was increased. It can be
found that a combination of 10° entering angle and 5° rack angle, -5° entering angle and
10° rack angle, and 10° entering angle and 0° rack angle resulted in the lowest tool wear,

the lowest cutting temperature, and the lowest surface roughness in this study.

Keywords : Entering Angle, Rack Angle, Cutting Tool, Wear
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Friction welding is a solid-state welding process, which is widely used due to its
low heat generation, high production efficiency, production convenience, and
environmental friendliness. Difficult to fusion weld materials could be success weld by
this process. Therefore, this study aimed to determine the microstructure and
mechanical properties of friction welding joint between the carbon steel AISI 1045 and
the stainless steel AISI 304. The welding process parameter consisted of a rotation speed
of 1400 rpm, a friction pressure of 40 bar, 3 levels of compressive pressure (40, 50 and
60 bar), 3 seconds friction time, and compression times of 3, 5 and 7 seconds,
respectively. The results showed that the welding process parameter affected to vary
the tensile strength of the joint. The maximum tensile strength of 729.8 MPa could be
observed when the compressive time of 40 bar, the friction time of 3 seconds, and

compress time of 3 seconds, were applied.

Keywords: friction welding, microstructure, mechanical properties, carbon steel,

stainless steel.
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Abstract

A good multilevel inverter design, the output voltage waveform must be a
staircase waveform that the step voltage is on the sinusoidal waveform referenced at
all levels. As a result is a low total harmonic distortion. Multilevel inverter with high
levels is controlled by a space vector method. The output waveform at the high
staircase level is outside the sinusoidal waveform referenced resulting in a high
harmonic distortion. This paper presents a 3-phase 19-level T-type multilevel inverter
which is controlled by adjusting vector position of a space vector method. In order to
control the step voltage to be on the sinusoidal waveform referenced at all levels; the
vector has been adjusted 18 positions from the original position. The position of the
vector indicates the DC link voltage of the 3-phase inverter used for the design which
has the position of the switching angle of all 54 switches. The experimental results, a
3-phase induction motor with 4 poles rated % HP is driven by the proposed 3-phase
19 - level T-type multilevel inverter. The multilevel inverter produces the total

harmonic distortion of the voltage and current at 4.1% ag 1.1%, respectively.

Keywords: multilevel inverter, total harmonic distortion, space vector, step voltage and

sinusoidal waveform

01S5d1S3FONSSUANENS S1BUVAASTYUS




1. uni

funeiweinalyszau (Multilevel
inverter : MLI) \luduiiesinesilasuainy
fou Wosnaunsoadelififnidslngi
adle dyaradueenlndidsaguaauled
denalianuiousisuedngay (Total
Harmonics Distortion : THD) VL@J'?{“\‘I 1N
NANAITVINUBULIO T TUAIUTZAUAD N7
muauliusssuliiindonloanszuansmio
LFUATASA (DC-link voltage : V7, ) ity
‘vﬁaamaaLﬂu%uﬁ“ulmmmé’iyzgmgﬂﬂ?iulﬁﬁﬁ
wWisuwWigumauaumeaingadnnsaing
184 ﬁaa&iﬂqﬁugmimqa%’wLLazﬁ’zgapm
ATUDDNVDIDUIDILADST 5 52AU 1 LNd A3
nandluguil 1

. 0.02

Time (s)

JUT 1 lassainsuazdyaunueentad

Ly

BuNSMsNANYTEAU 5 SEaU 1 1a [1]

1AS9ES 19098 ULIBSINDINANYTEAY
Algsuaudsuinatowuu [2] laun wuu
w¥uUiAd (H-bridge) uuulalonuaanyd
(diode-clamped) wuuna1edn1U1Bines
(flying capacitor) wagwuuv (T-type) 10y
AU N15a519F Y IUAIUANNITHINUYDY
andoidnnseiindnnasluduniesinesiany
SLAUADIANTIDIANIULNLNZENYBIIATIES 1S
Suedmed wavauiougsuednsy
N3ATNFYYINAIVANATATANUITORU
AIuANAveINITaIag [3] Ao AuANIT
aingduuuyagu (fundamental switching

frequency) WaEAIIUNNITAINGUUUFS
(high switching frequency) Tn8a1L15aLUS
a a P -
FBeuaunsaindlanagun 2

Multilevel Inverter
Modulation

\
High Switching

Fundamental

Switching Frequency Frequency
I
Sinusoidal Space Vector
1 NLC
PWM PWM
Space Vector Phase Shifted
Control PWM
Level Shifted
] SHE
PWM

JUN 2 FBnseugunisadndoianynseiind

A89UBIDUIBIMBINA8TEAU [2]

RITUNANIZAITAINTAUALUY
yagu GeidediAedanaugy deveanis
aAnden [4] msaindanuduuuyagiulugy
7 2 wUsle 3 WU ABLUU nearest level
switching control (NLC) AofA 0 &y gy1o
Fusentutulannsziueguusuadule
WSsuwiou AuLisusnsuednsiuen
Jednafeluaiunsairluldiuduniesines
waneszavsin 3 wiald esenlaseadie
SUOSMTNaNLUURBIdI1u1509Y
usstulwfidenlesnszuansandanilunn
AN12¥U0IN1TEIND [5] LUU space vector
switching control (SVC) TU9AADT1UIU
sunsaSidnnsedndnldlulaseadig
YDI0ULIBTIADSUBUNITLUU NLC LHA1
mmLﬁsuaﬁuaﬁqum’imw NLC [6]
Lagluy selective harmonic elimination
(SHE) W uisn1smdenmsnesueini
Fo9n1s waiisnsiidudeudeddaunisuuy
ladadulunsiasig [7]

UMD NABTLAUWUUT 1UU
wilslulassadrendouiludssgnedldiu

215d1S3AINSSUANENS S1BUVAASTYUS




wssiuling ilesannliuszansamgadle
AIANANNANIAIRTLUULAgIY TANNNT
andelunisainden [8] nsadnguuy SVC
dINaIueen Luutuvulaves
Sunedineifiszduginii 13 seiu szl
aaumﬂmul%mﬂw‘uma‘umma%mm
Lwauaﬁuaumamm unAudiaue
1A3985 198U IHBIMDINAB TEAULUUT

19 526U 3 Wd N158NWUULANUFUNUS

AuntsAavaun1sadndlilady iy

penkuUTuUUlnoguugUndulyy

a = (Y aa a L1
LU?EJULVIEJU‘V!?W%@‘U AONTIAIUANNTITEINY

Uszgnduainnisaladuuy SVC Fananle

LVAAIAULNYUVDIBNSUBRNTINAN

2. #dnN13AUANNITEINGLUY SVC

fugnunisadanssdudiuoentes
UIDTMBTUUUN 3 T2AU 3 d AUANINIT
aAnduuy SVC fauandlusuil 3

JUN 3 ununm SVC AruAuduniesines 3
LI

FWALIU LI ALADSNNAA DY Ao
TIUIUANILVINNTAING (switching state
:ss) T 1 3gdns fwauiun 6 anne
aruisanilaainaunisi (1) 1enauly
WNLADS 6 LNABL ABUUIALIIAUVDY
dyanausUaduleditioudio

01S5d1S3FONSSUANENS S1BUVAASTYUS

ss =3(m—1) (1)

Te9 m ADTIUIUSLAUVDIDULIDILADS
NANYTEAY

L,

1 1

Ay
1

Ng
o3
=N

Ay
1

£ o

JUT 4 Buneiinesuuuil 3 szau 3 1 [9)]

1AS9E5197898UIBDSIABDTUUUN 3
sedu 3 ula AagUi 4 amnsanIusany
sEsEsRazLstualdanaunis (2)
waz (3) muaiau [10]

Vo 1 -1 0|V,
Viel= |0 1 =1|V, 2)
_Vca_ __1 0 1_ cg
V.l T2 -1 -1V,
Vi :i -1 2 —1|V, (3)
V., -1 -1 2]y |

Tnen

V., ARLIIAUTENINGTY a uay b
V,. PBuIIRUIENINGNY b WAz ¢
V. ABUIIRUIENINGNY ¢ waE a
v, faussiuila a Wiguiu n
v,, Aaussiula b 1iguiu n
VC

= % a %
ADLIINUWE ¢ LNYUNU n



Ve foussuda o ileufu ¢

Vi foussuda b ifleufu ¢

Ve foussuda ¢ Wuiu g

@Y 3 FATIRILIURY ULEnRes
DU TP UATRIANDNUIE NI DL IIAURDNULE

). Db

v

N9 a, b, ¢ WgUAun g Wy dunis
LIALABSY 180 84A1 AD V(110) AU
V=W, V, =1V, uae ¥, =0V,
NANNITDONUUUTULIDILADITNANE
U = a Va1 dy s
syaukuuiivin 3 wa Tidaiaauneusns
NOUATINA FOIAINUARILAUIAI VU
wnweshiedlnaiulinauuiniign nanla
Aoussuausntudulavesdunesinesay
aguusUadulalSeuiisunnseiu
WHUAIW SVC Tugua 5 dnsuld
AIUANNITAINGVDIBULIBTIAGS 19 T
TIUIUANIIZVOIN1TATAY TANN1AY
suwsuusnwmesunmdesly 1 33ns mle
dl a o 5
NFUAITN (1) UAUIUVNRUA 54 dN1IE

JUN 5 ununm SVC muAuduniesines
19 sgAvU

WBTILDBNBUUDULIBSTLMDINANY
SELAULUUT 19 5¥aU 3 Wa 1idA1AIny
WNEUBNTUBTNTINAT ALNUILINHDSNH D
° a A Y P a
nisidaguiivelveglndlanauuiniign

anunsadsusundsneesly 18 Lnmes
fauandluguil 6 lasuszneulushennnes
V(008) V(108) V(708) V(808) V(807) V(801)
V(800) V(810) V(870) V(880) V(780) V(180)
V(080) V(081) V(087) V(088) V(078) whay
V(018)

UM 6 ununm SVC dmiuduniesines 19
52U WBLUALUALRLINALADS

NaTBINISUABUMUTLNRBI
1ML suUATasAuTons Ut Iv09
dunesiwes lngazgnileanuuuluddu
gnlu

3. 1AS985198ULIBSABINANYTEAUKUUN
19 52AU 3 W4

Vi
C 9 9
(m-1)/2 (m —’1’)/2\ m
51 0, " Gom-sn
| 10,/ ’ Nam-3)2
Of . J 2
= Oom 1) s
_2 t 9 S /
( 1)/2 (2m-3)/2 b /9(3’”_2)
—(m— e
v 6](2»1—1) 9(5m—3)/2
de

JUN 7 dyarauusaiutudula m sdu

215d1S3AINSSUANENS S1BUVAASTYUS




srAuusIIuTUTUlnvoIdy QYIeU

Ly

2ONVYDIDULIBILADSNAYTLAUFUNUS
YINTEING (6,) Ing3un 7 uanadny

Ly

Ul
0
AUEBNVRIBULIBINBT M TEAU lagyuves
nsadnedluyae 0-2m a1 6, 6,, 6,
Oy,
1ASEBUND TN TR SEAULUUT
19 58U 3 wla Aiiauedauandusui 8

n19n15lnaveinssue druiidaesfodiu
AIUANLTIAUATEA (7, - 7;) iU
Tdudunesmosuuuyl Tugisaiuan o-
on auflan1iznsaIngivanun 54 @an1ae
Fauanslunianuinguil 1w)

UUYDINTAIAGUARLANILAINTA
mlaain

USENOUAY 2 d9U dIULINADdUIBsInDS i:(,-_l)x[ 360 ] @
[ a W a ¢ 2 -1
3la (- 0,) wiagNsvzgneafuaiIng 3m=1)
WUU 2 9iAne (S, - 5,) ddnuwasaanesuda §
v e e i =1,2,3,..3(m—1)
T gnnuuly 90 99a1 Taseas1eaing 2
fen1eazdlalonudenisdmiuniuauie
O, L 951 Qs |
R R R
T Ez
ﬂl ﬁ} ”Tj IF1 a
- _ L3
_ .. T
% de 2 TSl S
de T |24 b
o Tap (g M
s
T 308
11w
b sy | [ fS cl "
=l L
B G A - S BN °F S - -
I WaeT T Oy | 96| O
o
4!} if
b —( M
4 n
§s k3
0, 9% | 0O,

ag_ >

g

01S5d1S3FONSSUANENS S1BUVAASTYUS




I
9,

= JE
0| O [ 2
g
wag (V, =8,V =-8,V, =0V,

ca c

21Sd1SIFAINSSUANIENS S1BUVAASTYUS




J n
— JE
Q4 Q6 Qz
g
Q%%%%3
a o
b —(M
g
5 _] I
Q4 Q6l Qz
' g

@ anne 54: (v, =0.,V,, =1,V,, =8)V, wae (V,, =—1,V,. =-7,V,, =8)V,

SUN 9 NSAINTNAILAULINIDITVDIENIEN 1 2 9 10 11 way 54

Y

A8819N15AIUANATNTNAIWNUS
VNLADSUDIANTIZA 1 2 9 10 11 Lazan 1
Qll a a
7 54 g dNAN19N 1S INaveINTeha hay
ANLIIAUTTNINAYYIATUIUINNAUNTN
(2) nanilanauanslugu 9 (N):-@) mMua1au

WA1TUIFUARULIIAUAIUBBNTB
BULIDILADIVANYTLAULUUN 19 S¥AU 3
wa Tugun 10 Wemuaunsadnduuy SVC
gnuITEaukTsiutudulalulaoguy

a ¢ ~ ) f
sumduleliuSeuiisunnsedu (T, — T, oy
A & A ~ T
wanjuaduleiiuTeuou) umdednns
USULWAZUALAULINEDST 18 AILUUS HaT
lafeszaukssiututulaaguuuniulel

01S5d1S3FONSSUANENS S1BUVAASTYUS

a = U a s
WisuwWiaunnszau IneyuveIn1aing
(6,) usazan1zamIsanIlaanaunis (2)

Inslsiazan1elgIIaIueiuY 6.67°
NAD1899AITNIIUNUITLTIAU
SEMINIANYANUBBNLANAINUNEUSSUBNNE
VA A a & &
F0YN 5.9% HodUIRIABIYNAIVANNIT
ATNTLUULINLABIAILAY kAL BIN15UTU
AILAUIINLADSIAY 18 SILNUIAIN LG
YLAUD NAATANUNEUBISUBRNATINANA
| A v o o
987 4.3% wanladiuduniugniesves
nsuEUD



R R A N T A - L K]

=

THD= 3.9%

B33 aA7 o647 any anT 0.6y aar  AAT [ aaT

gy 2 Hy &y 5 by L Hg By g 4 &, B3
0333 100r 1647 2330 300X 66T 43340 S0 S6AT A233° TOO0  TAAT 83330 0005
Vak Vb Wea  sinea

Sl ool kR o D R RS BB D

Ty

. T.-:.
THD= 43%

EXCIN-T .Y 657 G647 G567 G567 667

I
'[}I HI U3 By E'IE uﬁ UT UE ﬂﬁl {}IU ﬂ'l.] ﬂ]! ISIIIH-
0333 1000 66T 2334 W00T 66T 4334 000 5667 (33 MO00T AT 833F oms

5UM 10 sUAGULTIAUAUBEN: ATUANLUY SVC (VW) USusuviannimes (d19)

ATz as N MATIE
TM320F28335

Tnaa

(owadwienh 3 wls 14 wasin)

SUN 11 YaveaeIiuluuBunesinesua1eseauLuUTl 19 seau 3 ila

215d1S3AINSSUANENS S1BUVAASTYUS REK




4. HANIINARDY
YANAADINULUUTULIDTINDTNANY
sERULUUT 19 52U 3 wla dauandlugud
11 AIUANNITATAYUUY SVC L Usy
AILNUINABST 18 surue aunsel
Sidnnsedndltiduaindde IRFPA60
Tultled TLP250 usaiuAdasdild v, =

v

380/9 V gunsalaiedyqrniuauaing

A q

aa o

= U v a s
ﬂ@ﬁl’)ﬂi%ﬂ?ﬁﬁiyig’]mﬂﬂﬂa 32 U6 bUBI

TMS320F28335 Tvian i ld Ao uaines
Wit 3 wa 4 99 14 useh

g‘dﬁl 12(n) LLangﬁ 12(2) wanesy
AAudyQIMAIUANBUBTIADY 3 Lila
(0, -0,) @aTnTUUY 2 NANI (S, —S,)
LaTAIUAIUANLTINUATASA (T —7,) T
WINAINN1531809N1579UA8 UL T
PSIM kaglaa1nn1snnaamINaIny

— | —
—_— — B B 11
— W— | 55 N— | S —
——— —— — mEmEn aEmEm o
M I T I T T I I T TIT]

RIS AP A N N NS

(n) WATIABINITVINNIY

B ey RIS o . AL

L= N -

QRIS SR AR AT N N N

(1) HANNTNAADY
JUN 12 dygaunuanainddidnvseiing

01S5d1S3FONSSUANENS S1BUVAASTYUS




400 4uuv
— Wabh — Whe Wea
~ - SIH
200 - = B 0o
| ] L T ah=384 87, thi=4 3%
I 1L L T ah=384. 67, thi=4.3%
i L L Tab=304.6V, thi=4.3% ...
0 - -LL q
” i 1L gy 101
L e al )
-401 S - —
1] Tisne () nnz o Frequeney (Hz) 1.5k
o o ¥
(n) nad1@89N15viNun8lUsunsy PSIM
v Yo
o ) ’ gL TRLE L1300 LoD
F Vea - Vab = e e [T S
- - - =~ S0EHz 50
200 T _'j Vab=384.3V thd = 4.1%
- — Vhe= 3544V thd = 4.1%
. I Vea=384 3V thd=4 1% &0
|:| | - g
L - 40
-200 L 1 ml
L — 0
-0.01 Time () 0010 Frequency (Hz) 1.5k

(¥) HANISNAADY

Y

CaN

sUAAULIIRUSTMIE oUeend
WunadiinainnissiassnsvieuLaznng
NARDY maﬁlﬁﬁmamiugﬂﬁ 13 lnadian
mwmﬁauaﬁmaﬁmwaq’ﬁ 4.3% Lag
4.1% fUaaY

HAT1a09N 1Y IIULAENANTS
wmaawmgﬂﬂﬁuLLiw“uW\Iaﬁ"maaﬂ M
wandluzud 14 Tnefieharanisusiuetn
T0g7 0.9% wag 1.1% Auady

U7 15 wansguadunszLadilva
W1ulvanuainesinidsdul duinainwa
1809N1TVNIULAYHANITNAADY Lagdian

UM 13 SUAAULIIFUTENINNENYAIUDON

'
I

AULNEUT1TUBTNTINOYN 0.9% Lag
1.1% @1uaAvY
Wawarsanluguf 10 Usenauwa
F180INNTYUN U SIOUTEWINGAEAY
a & I A ¢ VAl
panilA1AuLiisuasueindsiuegn 5.9%
W 8ULIBTABTNAIUANNITATAGUUY
¢S a A A o~ )
LINLABSAILAY TUTMEN L BTN1SUSU
AL NULINI s IMUAanlALLEdLe AR
4 & a & VAl =
wigug1Tuedndsiuegn 4.3% o
WIguguasnuinAanUiiisusisuaing
FIaNaY 27.12% Hailaguduainugnees

o aa A Yo
AR RRELEV GG

215d1S3AINSSUANENS S1BUVAASTYUS




o =
S0Hz
2 i .y, - - 30
200 N v _,_I"_H_H_:_;: T e V=122 1V, thd=4.3%
H L L Van=122.1V, thi=4.3%
i : I . - V120V, tha=43%
o L 1 5 ]
A o A e ‘
LL_L' .-r'__—_ = o - _—_ | 100
200 et TSR A ||
Il 0
-mﬂl Time (=) 002 0 Frequency (Hz) 1.5k
(n) #AaTNABINTTYINUAIETUSWATY PSIM
W ]
400
TI‘H.EF! Sy 100
| L S0Hz -
e e | e o Van=272 5V, thd=4.7%4
Ven - Van : Ny Vo L =1 -
L ! H Van=121.5V, thi=1.7%¢
L | = Ven=111 5V, thi=4 195 B0
oL . 3 L i
U g | 40
00l Ty A Ry T
u 30
._‘H"'.:‘\ . P ™ n .
-0.01 Time (2) 001 0 Frequency (Hz) 15k
(¥) NAN1INAADY
sUN 14 sUAGULTIRUAUBaNTENINgEANY
it &
s0Hz
1.5
Ta=1.04, thé=D.5%
Tb=1.04, thi=D.5%
Ic=1.04, thi=0.5% ‘0
0.5
| 0
o Time (=} 0020 Frequency (Hz) 1.5k

(n) NAaINARINTYNIUAEIUTWATY PSIM

01S5d1S3FONSSUANENS S1BUVAASTYUS




[

prp— 100
S0Hz %0
He e PNy 1 D Ta=D.94, thi=1.1%
. v } ’ Tb=0.54, thd=1.1%
\\ - N Ic=054, thi=l.13 o0
., # ",
0 “ / x
-\\ 4 r"{; \\. -“:I
" -~
| u/
- 20
-2
-0.012 Time (=) 0.008 0 Frequency (Hz) 15k

(7) HANNTNAABY
JUT 15 sUndunszuaiivarulvan

5.89U

JUBsNOINA1ETEAULUUT 19
s¥AU 3 wanuAualeIfallgiinines
sUnfuLssfuaaniissdudutuled 7 (1)
duduluazeguonguadulniuiouiioy
dwalinuiisussueiingngs unaanu
dfumiinnmesgnuiuanuuudai 18
fude A V(008) V(108) V(708) V(808)
V(807) V(801) V(800) V(810) V(870)
V(880) V(780) V(180) V(080) V(081)

V(087) V(088) V(078) way V(018) el

sUAduusITutuTLlaoguugUAduley
Wisuigunnseau 1931inAeANE1N
d115UN1500NuUUBULIBSNES 3 1d Fad
29Nk UUITEAULITIAUTENINEIEAIUBEN
14 3 wlasafuduaugyniusnesnis

A0 FILAUIVDIINLADTVINANTIULSIAU
aada L3 a L3 6 a o 1
FTRIRVDIDUNBSADS 3 W d nalifnwnia

YUYDINITATINGNIVIUA 54 401 Gt

mﬂmimaaaﬂwaLmaimumm 3wa 4
2 WA v w5 mmwmwauaﬂimau
NTIMVBILTITULAENTELADYT 4.1% uaz
1.1% A1uasy Fanadiladdsuduning

gniesesisnsUsuasuiumisnnnes
Plgiaue
Tassadrsduesimesiunaued
IngusrasdiiieliiAnanvesauiliousns
wadinyaus lnslduowmeosinn v wsesl
Aud 50 Hz wuuldilwanununisldlnan
R-L wiesannfddsdfildlunisnaassdiiig
nszualigs a1deen1sundunesnesiudu
wawmaifinelnan f\mﬂummmuwmmma
mam%m‘iwawu way mwmaawmma
fuq dmsutunewmesiienandaunns
AOUAUDIUBIBUIDIINDS

6.nnANISUUSTNA
Yo UANNBIUUAN1TITENS
UizqmﬂmmaLaﬂmauﬂamamazmiﬁm
N1SNA9U (PEAEM) ANEIAINTIUANEAS
A1 UNNINYIFULNYATAIENS INYILUR
~ Y A A Al
A39191 Nadvayuasesilenldlunimaass

7. 1@NA15891994
[1] Yang JH, Le TV, Ibadullaev A, Park SJ.
A study of TNPC type single-phase

5-level inverter for energy storage

215d1S3AINSSUANENS S1BUVAASTYUS




system. ITEC Asia-Pacific, 2016;346-
350.

[2] Rodriguez J, Lai JS, Peng FZ.
Multilevel inverters: a survey of
topologies, controls, and applica-
tions. IEEE Transactions on
Industrial Electronics, 2002;49(4);
724-738.

[3] Edpuganti A, Rathore AK. Funda-
mental switching frequency
optimal pulse width modulation
of medium-voltage cascaded seven-
level inverter. IEEE Transactions
on Indus-try Applications. 2015;
51(4);3485-3492.

[4] Du Z, Tolbert LM, Ozpineci B,
Chiasson JN. Fundamental
frequency switching strategies of
a seven-level hybrid cascaded
H-bridge multilevel inverter. IEEE
Transactions on Power Electro-
nics. 2009;24(1);25-33.

[5] Hu P, lJiang D. A level-increased
nearest level modulation method
for modular multilevel converters.
IEEE Transactions on Power
Electronics. 2015;30(4);1836-1842.

[6] Gao L, Fletcher JE. A space vector
switching strategy for three-level
five-Phase inverter drives. IEEE
Transactions on Industrial Elec-
tronics. 2010;57(7);2332-2343.

[7] Ahmed M, Sheir A, Orabi M. Real-
time solution and implementation
of selective harmonic elimination of
seven-Level multilevel inverter.

I[EEE Journal of Emerging and

01S5d1S3FONSSUANENS S1BUVAASTYUS

Selected Topics in Power Elec-
tronics. 2017;5(4);1700-1709.

Alnamer SS, Mekhilef S, Mokhlis H.

Proposed new N-multilevel
family of topologies for T-type
inverter. |EICE Electronics
Express. 2017;14 (15);1-11.

[9] Masaoud A, Ping HW, Mekhilef S,

Taallah AS. New three-phase
multilevel inverter with reduced
number of power electronic
components. IEEE Transactions
on Power Electronics. 2014;29
(11),6018-6029.

[10] Masaoud A, Ping HW, Mekhilef S,

Taallah AS. New three-phase
multilevel inverter with reduced
number of power electronic
components. |EEE Transactions
on Power Electro-nics. 2014;29
(11),6018-6029.



LiL LibiL LiLiL Ll Ll LiLiL A -3

Lililililil Lililililil Lilililil il Lililililil Lililbilbilil Libililbilil 1 m

LEUTTTT LT LT LT LT LT i =

L L L Lil Lil L L L L L L Lil Lil L L L L L L Lil Lk L L L m._. &
b ik il I I il il b I o Ll L 1 B 4[]
Lil Lil:il Lilil Lil Lil Lk Lil:l Lil Lil Lilil Libil Lil 1 o o
Lilbil Libik Filbil Fibil Filbil Lilil 1 @ hmJ
Libibilil Lilililil Lilil il Lilibilil Lilililil Libilibil L & %
Fibibibibibibil Fibibibibibilbil Mﬁm m c
bilib bbb Libil Lilbibibibilbilil 'S5 = (=
S N T 2
L [ O O O O U O 0 W [
bililbibibibibilbiLil bibibilbilbibilibilil m.D = »
Bibibib i bbb i b i bibibibibibibibibilbil L O W ..m
bilibi bbb bibeb i bibibibibibibil el | D @ o
Fibibibibibibibibi bbb i bibibibibilbi) 0 .Q% c
Lol ibib s b e bebibibe bbb bibebililbil o) ary m
8B 866 6 6.6 6. B B J: /0 G ¥ £ 2 |- 0:0:0:0:0:0:000:0:0:00:0:0:0:0:0:0:} ¢ € ¥ G:0:/:1:8: 866666688 N uw n
0:l:gig v G:9 / / 8 8:G:6:6: 6 6 6.8 8:8:6:6:6:6:6:6:8:8:/:/ 9:CiF:€:g:li0:0:0:0:0:0:0:0:0:0:0:0:0:0:0.0:0:0:0[ A = 2]
00:0:00:0:0 000 0:0:00:0:0000:}L:g:€ ¥ G:0 / /) BB 6 H: H:H:6:6:2:8:8 6 6K 6 G:6:6:8:8:4 4 0:6GF E g L0]"A -am m
8 8 GiB B 6. 6 B BB JiJiQiGipiE g 0il-igiE $iG-i0-/-/-18-18-16 6666688/ 1/ 0-iG Fif-igil-i0ilig giv g aijijig[ A - | cw
80 G v e |- 0L ¥:5 9./ ) 8B A6 H6:6:6 6884 /9 Gy Egl 0l g e ¥ G0 /) 8866 6 6 6.6:8:8 N wlw _$
0:l-igiE #iG:9- /- /-8 866 6 66 688i/JJi0- G l-0ili¢ccFiG:09:/:/ 88 6 HFBE B 6:6:8:8:JJ 089G F £ b0 A nl =
2i® ®» © o oo 2 o ® @0 o © o ©® o © © ©o © o ® © © © @ ° = ©
Gl R IBEEEEEEE =R T I A A R IR EE R i S T O T T e o 2
w 5] ] w w ] ] Il o] o] (] (] — — - - — = = — (=} -1 =] o = w o = << <

2w & @ @iScieinisialielolalioio @ o @0 = 1 = oW =

=) w =) w =) = =) w ® w =) w =) w ~ w =J = = &

- 3 - a3 = () = N = N v ) b | ] w =3

- ol = > i 2T PoaE - B I T - i ®i@ @ @ D@3 ES

R T T A A A T T A T A T T R T T T T T T T T O | e O R (= &

2l i wieiaidio a w o alala s5ie ©iaielalolgin oW m w2 v

o™ w =] w =] w =] w o™ w o™ w ~1 w = = = o

[\

e LEEIRE R B B R R AR P R R R SN N e R R R R B E N IS S SR

(o

99

<00 om- [

e

| & =

g- [\

Q- ~

AC

m“ —

15 ==

.1|~\ W wv

bz o w .

. c

S s &

R

g 8

IGA qepn ® =



01S5d1S3FONSSUANENS S1BUVAASTYUS




sunuuunAUEmsy
1FENTIANTTUAEAT T1VUIAATYY3

aa o 1% 3 2 aaa 3
Usny @adual |, quunad Weuvand” wagnaen a1373u

porakoch.s@en.rmutt.ac.thl*, sumonman.n@en.rmutt.ac.ch, kuLlaya.s@en.rmutt.ac.th3

1* a a a I3 a o a o =
AAIIIAINTTUAAIMNIT ALLIAINTINAIENT WnInendenaluladsivusnasyys

2 a a o a s a o a o =
A dmnssuianuaslannis Anedmnssumans unndnedemalulagsvunasyys

3 a a a s a o a ) =
MAdreanssules AugdmnTsumans wninendomalulagsvuenasyys

unAnge
unAuilina1igIfusuluukasIsn1sdaunALLioIauafaNeuTIUNIEN1TINTAS

AINTTUAANT TIVUIARTYUT HAIUNANUADIATULUUAUUNANUTREIUATIATA UNAIY

=

Tanfisuuuuliigndesazgndsfiuiernisunluneuidumsnandissiduunany winliv
nsuAleligndeanesusssnisasyin1sdndnanisdaunainud dunAngesoaling

MelneuazN1wSIng e usazn1wAsiiiissdontinfed waziinnuenaliiiy 300 M

aal 1

AdARyY: T8N13AIUNAYN JULUUUNAY AUIAFIBNYS JULUUAISNET N1SLIUUTITIA

215d1S3AINSSUANENS S1BUVAASTYUS




Manuscript Preparation Guidelines for the Papers Submitted to
Journal of Engineering, RMUTT

Porakoch Sirisuwanl*, Sumonman Niamlang2 and Kullaya Saricheevvin3

porakoch.s@en.rmutt.ac.thl*, sumonman.n@en.rmutt.ac.ch, kuLlaya.s@en.rmutt.ac.th3

g Department of Industrial Engineering, Faculty of Engineering, Rajamangala University of
Technology Thanyaburi

? Department of Materials and Metallurgical Engineering, Faculty of Engineering, Rajamangala
University of Technology Thanyaburi

’ Department of Civil Engineering, Faculty of Engineering, Rajamangala University of Technology
Thanyaburi

Abstract

This article describes a submission procedure and a format of the manuscript
for the Journal of Engineering, Rajamangala University of Technology Thanyaburi
(JERMUTT). Authors are required to strictly follow the guideline provided hear,
otherwise, the manuscript will be returned for proper correction before to be reviewed
by two referees who are specialists in that fields. If no completed on this step your
manuscript will be rejected and cannot be considered again. So that an abstract
should have had only one paragraph. Both Thai and English abstracts are required the

length of all should not exceed 300 words.

Keywords: submission procedure, manuscript format, font size, font style and blank

line.

01S5d1S3FONSSUANENS S1BUVAASTYUS




1. donmuanald
UNAUABIUTENOUAIUEIUANT ¢
muaaunslull Ae

1. Fe1509/UMAL (Title)

A

aNlgW/Aa (Author, E-mail)

Y

: ﬁawwau (Affiliation)

v 1

. unanga (Abstract)

2
3
q
5. AdAgy (Keywords)
6. unu (Introduction)
7. il (Text)
8. @3U (Conclusion)
9. AnAnssuusznie (91d)
(Acknowledgements)
10. 1BNAI591989 (References)
2. auuzilunsilaukazivuw
Auuziialy
2.1. Feidos/unaany (Title) i
auineRarn 1w ISingy ATAULaNIETU
Lm'mamqmmszﬁgaL%"aa?%amwwma%’mLam
Tiipasldree uazansfananamiinsyany
2.2. %asilﬂau%é/ﬂ (Corresponding
Author) waz i usau (Co-Author) ¥4
Awlnsuazniwidinge lanuneavaisu
(fawn) 1SanNaInuAudIfg tneld
wieanunenendu (%) fifeundndnain
wuLavaty (fon) mndidsueganiud
Wi Wssyaduiauieaiu

Y a

2.2.1 E-mail 1w

Y

o o A v a oA
muanuteifeunas laaioanuney (%)

a
gULTY g
dnNVLNBLaYaIRIU (FRen) YasElTeuman

2.3. Mo giTyu (Affiliation) 174
Mwtnewazn1wdengy lidesssydumnis

N5 visednuzveIlnAnYIlaY NdY

2.4. ungonn (Abstract) 1un1sasy
Usiiudlomilfuuruddayshsiddy
293970 AiFoan1saueaieq asdeulsl
& uaznsedy

2.5. AdAgy (Keywords) Tiszylyi
LAY 3-5 A1

2.6. uni1 (Introduction) @1u19%
Hudwiifdeugslaliteuinanuaulaly
Soaiiug T UsraAveulTY Lazdaya
N199¥1NNT

2.7. L‘fam (Text) UNAIIUT LA UD
szfoanuniiuniwilve nien1wdingy
mugmwuﬁﬁmum Fandeudiazailuane
wwan wiefiuioanidnldviud

ANSHUNIANUNBIVUNTEATY Ad
TagAui gy 2 ﬂaé’uﬁmmgmwuwmmﬁ
yurnvespedudiiulumufinivun azfes
Funsersosiuiiawesiifinuazdonly
Woen31 300 dpi.

TAulneldiuussin Weasdy
Meludiliuussvia 1 Us5Vn Lazaznes
Aunlffunedudnsufiazdunoduilluy
vidatuntilag vauduivdsliinalan

nsesuiteludiunesiedesd
Tldwvrinulagliuninduidenuneay
1 yagyninisuusindedes Aldavseuu

nefouiuiteges iy 1.1 1Wuduy

015d1S3AINSSUANENS S1BUVAASTYUS iy




A1519%1 1 NNSAIANNLNINTEANY

JEHLUDU LYURLLAT
U (Top) 3
a1 (Botton) 2
#e (Left) 3
931 (Right) 3
SLYLWIADANY 1

A5199 2 VUIAFIDNWTATNITIUTLEY
LT ape g Tl SN e e g o pa ity
JUUUU “TH SarabunPSK”

S9N | VWA | ALUUS | anwae
A oA = o
YDLIDY 20 AINANY | AUUI
A v
TONLTEU 2 -
. 16 AINANY Une
aLua
~ Y oA a v a
nogNtuYy | 14 VAYY Unei
UNYann 16 I8 Una
401299, . .

"y 16 IAYY AIAUN
MUDEDY
P 52918 -
LUBAIY 16 Un

wuulne
d@1nns 2 "

, 16 AINANY | Ao
#1199
ANUSTENY
Usgnau ~ -

16 ANAY Un
sUlay
Y
M54

mMadusyazUTTiniduLLnfauy
exactly 20 wouil

Tsaiedoduusarussingedn
FrouaryINeg 19 1eIUsIinLSNYe

gontin 19 1 wiu 39 0.5 17

01S5d1S3FONSSUANENS S1BUVAASTYUS

2.7.1 MsInvingunn

sUnamagAraiinunIeliiiu 70
. wielwadlundenaduly wiensalsndu
3349 Wieshwswasdonlunin e1aveud
Tauninaladundinsgane(ning 150
131.)

Frsnusmamunlunmazdosivuin
najanunsasulaasain wazdosliidnnin
frenesludodos

sUnmMMNIUaTfRwininglay wazA
UssenelanIn MulelavlarAIusIenY
SAULEINITHANELLAY 2 USSTIR

Aussenelanmiulen1in “uane”
W Tudeudn “gUA 1 uansnudusiug
sewina.” gndesmmiiu “suit 1 armiduiug
YWY,

20819

JUN 1 anuduiussening...

sUaneduadonduidunidnag
druguiemsazduguradifianueudn
sudeulaulldly sunmmIsasiisneaziBen
wiiisnduiidy wu amaiesUaduain
seadalaalauiusngliidulanizaenin
udu waziieaumessnuliiuussin
wilogunn 1 uswinuaziulddussens 1

UIvin



2.7.2 ASWBUENNT
AUNITNAENNITITABITNUIBLAY
mivegnieluindunaziiesaiduiignies

AITITHINETY TUL D YILAAININITITLN DT

n3iofuUsluauns dunyevemnuneLaY
AUNTTALADIDYTAVBUAIUYINVBIABANY
Hunilsussinnewdeuannis waziiunis
UsTTiandLdeuannts dnlviaunisegnsa

NaN9ARANY AIFIB8N9Tl
a+b=c (1)
UL UANDEUIYAILAUTTTIAL

2.7.3 A153ANISNINI51

fonYstun1s199gfaalaldnnin
Frsnusluiiodes msidunsounsade
nina AL

A1TNNA1T19IE A DITNUIELAY
LAEATUTIYNIMAUTLDATIE RUNEEIAIAY
LarAUssIBisINTuLdaAsiaueal
WU 2 USSR Ausseneuiiontsnainulyan
1 “Uane” [WuRgdtunsasuaw

donuarsnuliiuussnie
A1579 1 USSYIA WAzl IuusSNalaA1ussene

U 1 Usin

274 ATRRTIVBIUVIATI
desumndunds unanilinases
JAue1Itesndn 10 w1 wazelaiiu 15
WU NSEAY Ad

2.7.5 NSANUVIAT N T TDNE
Aaviunanudunedings ngang
AUzt 3FN1INUNUNANUNIYISING BN

WUV

2.7.6 N15EUNAY
AlTsuaINisadwiuaty maduled
poulal VWNTANTINNITTUAERT VLIPS

www.engineer.mutt.ac.th/journal/

Tnodasiinisamsidouiioatns
du1dni1sdansuasndsansauatu
Tugduuulng

® Word @ PDF

NIMNITREY BuunesuEudunIsds
UNATINNITIYING Woa ity Wiy 1Msans
AINTIUAIENT S1VUAATTYUT U Bd

enjoumal@enmuttacth h3a snasluswale

UGINBIVTIUITNNT NTANTIAINTIUAIENS
FIVNARSYYT I Inendemalulagsvuena
Sus 39 vy 1 0.59Fn-uATUIEN A.AGBY
a3 .55y 2.Unus 1l 121107 Jaghiodn
nsdensansiiuaauysal
MINTUNOUNTTUIAIINTAN TS 2
fumeu fo msdensansnaivledesula
wazn1sudmuunesududunsdiunay
118798 L4 a8 enjournal@en.rmutt.ac.th
luasudausia 2 duneu unaruduargn

1A

d9Au wazluausaniunisiasule

215d1S3AINSSUANENS S1BUVAASTYUS




3. @3 (Conclusion)

A UUNAHN TN INTIVABUUNAI Y
pgnsseunaulngltnateg i swenauadli
AMIEATIUNITNANTEN FLYIAUNANUVBINUL
ARAINGS USRS wayinlal
asunlvunanunadunielusyesian 3 Weu
pdnlduumanunduiu unaraiuazgn
gNLENNI1SN TR R IulA wazlusy
Ansanunealae %aqgﬁ%auﬁu Wusvezim
1 9 dusauafuasummuuanisasunay

NAUAL

4. AnAnssuUsEnIA (Acknowledgements)
YBYUANYDYAIN TC LazHiTeu
uneEnuliauTiieShwseileuns

UUUNANLDEILATIASH

5. lNE591999 (References)

N15919998NA15LTSEUU (Vancouver
Style) Beanuaau 1,2,3 snunislda lngld
favvaaenasonedsiluiadu wu (1] dudu
LA T8 MuFURUUNTANS
AL

TunsWeueNa58199 W UADY
= I o = v e v
Wewduniwdangy Tunsalunasoyanly
P19BININLMAD DI W INE 1w Ms1lne
sasing Wusu Wwaldunendinge uaa

@ Y % o 1% 1 . K 5 qyy a

RAUAMUMETBN AU KU (in Thal) NIURveY
UNAUAIT UMD DIN P S UNSERUSUNY

ANILNEIENS

01S5d1S3FONSSUANENS S1BUVAASTYUS

f19819 (Example)

[1] Kalsirisilp R, Nadpakdee A, Langkapin J.
Performance  evaluation  of

sugarcane ¢rab loader. Journal

of Engineering, RMUTT. 2018;16(1):1-12.

(in Thai)

A9819N15LVYULINE15D19D9

(LASDINUIB\AUID LIUITIA 1 T28L)

gﬂLLUUUVIﬂ'J’]&I’Niﬁ']S

(Articles in Journals)

[2] Author.\Article Title.\Joumal Title\

Year of Publication;Volume( Issue
Nunmber):Pagintion.
fi1eg19(Example)

[3 1 Nanthasamroeng N. Application of
center of risk gravity in the
location analysis for a sitting of
emergency medical service
vehicles. Journal of Engineering
RMUTT. 2011;2:21-29. (in Thai)

[4] Halpern SD, Ubel PA, Caplan AL.
Solid-organ
HIV-infected patients. N Engl J
Med. 2002 Jul 25;347(4):284-7.

transplantation in

sUuvuniiedauazionansianiziios

(Books and Other Monographs)

[5] Author\Title.\Edition.\ Place of
Publication:\Publisher,\ Year of
Publication.

[6] Author\Title\[dissertation or master’s
thesis] .\ Place of Publication:\

University;\Year of Publication.



fineg19(Example)

[7] Murray PR, RoawnrhL KS, Kobayashi
GS, Pfaller MA. Medical microbiology.
4th ed. St.Louis: Mosby; 2002.

[8] Borkowski MM. Infant sleep and
feeding: a telephone survey of
Hispanic Americans [dissertation]. Mount
Pleasant (MI): Central Michigan
University; 2002.

sUuuudediannseting

(Electronic Material)

[9] Author.\ Article Title.\ Journal
TitleNIntemet]\Year of Publication\
[cited YY\MM\DD] ;Volume( Issue
Number)page numbers\Availability
From:\URL

f29819(Example)

[1 0] Siriprasert R. Model development
for health screening system in
prachinburi province. Journal of
Health Science [Internet]. 2010
[cited 2011 Fed 25];19 (3):409-21.
Available from:http://pubnet.
moph.go.th/pubnet2/e _doc.php
?id=2593(in Thai)

[11] Abood S. Quality improvement initiative in
nursing homes: the ANA acts in
an advisory role. Am J Nurs
[Internet]. 2002 Jun [cited 2002
Aug 121026}about 1 pl Avalable
fom :  htp/Awwvnursingworld.org
/AIN/2002/june/\Wawatch htmArticle

darui1san1iuinangluuuunaAIny
Template luguuuy Word uagaianis
$198952UU (Vancouver Style) 16
https://drive.google.com/drive/folders/1
jPxtFBwmelUTtRWHH3HEFIFuVZXsl
OPV

215d1S3AINSSUANENS S1BUVAASTYUS




YURBUNTANUNA S

2158153A2NITUANANS S1YNIARSUUI

a v
LIUAY
ladeunsiansan iy ladeihumsfiansan
FdL‘U?J‘LIﬂ\?UWQI’J’]JJ

NBIUTIUBMINTINEBULTEMN l»Lﬁ%EULLU‘U‘UVIﬂ’J']JJ

Timssmuaimansansivua

{1

BTN IARLFBNANTI A0 HERTIUTANY

AU 2 U

l 1 davi

dsuneulvignssnandiiielinsanuneny <

dsudiulonl

3 dUai

= " z
nsdl 3 mssu leefiansan

USudsauilamuduuzihuas

A 4

wsramsfiansanlugedideu

» nsdl 4145u

sl 1 s tneludeelimisudle
(enciumsuficiiaidnilos fnd)
sl 2 A3 Tnefimnsanusuusauilumuduugiin

VegUsziiil

2 ot

A 4

-

FITINABUANUGNADY/MEUTURTL

l

JInaadinfias

Tunsdil 2 uae3 wdnnurANuEIuNsRIsANNEVsManAuE fidsumsiiansannisuilawardaunanunduiniuszeznanfiruamnaiduiu 90 fu (Ruanfuudwdly)

v A PR SO a .
"!JL‘U".%S%UUlﬁL‘jU 3 28119 (Lummnuwamaml‘umU'lumiﬂimuuu‘wmw LazvInANUND

_

wanewn : sauszeznalaeUszna 90 Ju winlifinsudlulaquiadia

21Sd1SIFIINSSUANENS S1BUVAASTYUS




AUTNLAUN

FUTIATIAT e
I WIE/UNYUNEND e 1T [ R SO
flog (Fmsuindinsens) @i ........... 31V VI WYRY/FTUB oo
UA/DWAD ovvvvveeveeeeorseesssssseseeeeee QIAIN e SHAUSYA oo
TNTEN e TNTANT oo L[
fianuuszasddsiasudundn 8nsIAENNTN
NIATIMNTINAENT veeasyys ... U 1U2adu 120 um (@ wsuyaeaiily)
80 um  (dwsutindne)
70818aTN ... iy 19 2atu 120um  (@wiuyanaimly)
80 um  (dwsutindne)
WU LAAIFNELNTN $IUIY o um
NUIURUAIINYT
T132RUlpe s
swIehR dadne
fuandulusvdld e
TOURUDTYUTUIAT e FOTUT e VEUTTRYT o

mnews 1. nandsdnunludilngd (pay-in-slip) wselnsansundsidnnuanglenssueans
WIBUTEU T8 - WINANS UABVNIBLAYENIAN (A1)
2. dnfAnwiiadinsnialuswald nsandsdndnsussidminfnviuuime

NIAFINTIUANEAT TIVNAATYYS A IMNTIUMEnT uiveaemaluladsivunasyus
39 vy 1 auuddn-uasuien druanaasmn eunesyys Jamiauyusiil 12110
nsAnsi 0-2549-3493 Tnsans 0-2549-3479 www.engineer.rmutt.ac.th/journal e-mail: enjournal@en.rmutt.ac.th

215d1S3AINSSUANENS S1BUVAASTYUS







WUUNBSUNTEIUNAIINNINIVINTG
LNRAIANUNWIUINTENTIAINTIUANEAT TIBUAATEYYS

(AVTVINGE) oo

futian1dnnis Waasew) [ mansnnsg [ sesmansiasd [ dviemansnnsg

[] 019158 [ BUG QUIATEU) oo
TIDE (TRATDLO) ...orreerreerrremerrssmeeseseeesssssessesee s s
TNFANANYINNU o INFANATODD oo,
THFTENT oo TSN OO
HANuUsEasRUadIuNAIY 1394:
TOUNADIN (N TYVIIIY) oo
YOUNANIH (ATHVTINGY) ooovovoevereeeeeereeeeenneeenesensssneeenesesesssee e
N13939988Y [] vimsawzideu wag densarsauatvlu Gdulee

www.engineer.rmutt.ac.th/journal/ #38
http://journal.engineer.rmutt.ac.th/enjournal/ S8US08LA"

[y

JUN @921587150UATU WISEUUDBULAL oo

fdweiusesi unenuiilunanuvesihmduasdsinnumuteissyliluunanugss
warunenuilliveasiiuilunsasiaanney  uastmidaglithdsunenuilluiansanasinum

Tunsansdunielu 60 Yu duannTuitImadsunaIny

215d1S3AINSSUANENS S1BUVAASTYUS







TECHNICAL ARTICLE FORM
FOR PUBLISHING ON JOURNAL OF ENGINEERING, RMUTT

Title [ Mr. ] Ms. [[] Others (PLease SPECIfY) ...oo.ovvvvoveosoessoesenssessoesseesssessesssessoesssensne
NAME-SUMBMIES.......coiiiiiiiii s

Academic Positions (Please specify) [_] Professor [ ] Associate Professor [_] Assistant Professor

[[] Lecturer [_] Others (PLease SPECIfY)......oo.wwvcrvvosversoessoensoessseesssssssesssessssessessoe
AQATESS (FOT CONTACT) ettt ettt eees e e e eaee e e et e ees e e eeeseeseseeeeeeeeseseeeesaeeeees
Office Phone NUMDET ..o Mobile Phone NUMDET........covveeeeeeeeeeceeeeen,
FaX NUMDOT ..o B8l
N AIMNIE O ATICL ettt ettt et et e st se s et s ee e e e et s e e aeneseseeneene

Submission Checklist [ ] Already register and submit the manuscripts on
www.engineer.rmutt.ac.th/journal/ or
http://journal.engineer.rmutt.ac.th/enjournal/

The days of Onling SUDMISSION ...

| promise this article belongs to me and co-authors as the name indicated in the
article. In addition, this article has not been previously published on another journal.
Furthermore, | will not submit this article on another journal within 60 days from the day of my

submission on the JOURNAL OF ENGINEERING, RMUTT.

015d1S3AINSSUANENS S1BUVAASTYUS il







oadnAu
“ouANsSWaadfoNsIBoUNUamMs Tus:dunasguanna”

WuUsno

1. SamsAnnidudAoNssUMaAsSATATUMW

2. as1w0udvd Fous:aug IIa:udanssy gMswWAacIBOWIUBE
na:msmanoainaluladiwoiwudanowainsnlumsiikioduyoous:Ine

3. TAUSMis;udBINMSIIa:ysnNMSsovARNUSOINWaMIUIBINMSEa0AU
oghwijus:ansmw

4. myusvAaudcuusssula:sSnnaoIoadou

5. vas:uuusmsvamsiAiius:ansmwdoghansssinnuia

S




N 's. ~| _ -
_ — TELCE  w § N
/8904 = S N
\ oY ,
- : ) I /) | | N/
| LA Hﬁ,ﬁ/{/ﬂ B ‘ Q Q
' %
I | | CL i — S
e |, — P

AN

— o L |
s s = AN

| QI 7T [A -
“

2°

>




