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Abstract

This research presents the development of an automated system for vision-based measurement
using the Vision Measuring Machine, an innovative measuring tool for the industrial sector. The goal is to
improve the accuracy and efficiency of the measurement process through automated control technologies,
thereby reducing labor cost, time delays and errors caused by manual operation. The system includes
electric actuators, a PLC control device, and specialized software for component measurements utilizing

an imaging system, supporting efficient real-time operation. Apply computer-aided design software to the
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mechanical design of the system. The control program's development utilizes specialized software for
communicating operating commands to the equipment. The experimental results indicated that the
automation system decreased the average cycle time from 172 seconds to 58 seconds, providing a 66.28%
increased efficiency compared to manual operation. In addition, it has the potential to decrease the cost
of labor per round by approximately 7.56 baht. The analysis showed a four-month return on investment.
The performance outcomes demonstrate the capability of automation systems to enhance productivity,

diminish labor expenses, and improve measurement process standards in the industrial sector.

Keywords: Automated System, Vision-Based Measurement, PLC Control, and Increased Efficiency
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Tugatlgtuiignanvnssunisndnsgsruusaluifuasnisudndaaieos (Smart Manufacturing) Msiauay
nsmaoUAmNmestunuiedutuneuiifiaruddyedsBwionisaunuaunmuag mMaLfiaUsEavs e
NITUIUNITHER [1] aemliﬁmzumiﬁwLﬁumu’;’mﬁwwﬁfﬂmﬂuﬂismumime‘?ﬂLamé'fqmﬂisaui”]zwﬂué’mmm
wiug1 awasiiaue warsvogaillilumste SsdenaliiAnaugauderidludunauasduyu visw gl
(Usznelng) 911a 673@LﬂuﬁﬁwG’hum%"mﬁai'mgmamﬂﬁu 2] lémunp3es Vision Measuring Machine (VMM) 4
Duedesrtruuulidudadondoszuunsuondiudendes lnsanunsntad unuwiadnisseduluasouldogs
S uaziaiug eg1elsin lunisldonuaie medanaiunuwesmaiudunssuiumsiadsnsiosofoussnu
uywd Fadudedrdnddyfidmasiouszansamlagsinvesszuu msysannsseuumugusnlulia du VMM
Inglduonyiamasinii, vilealunn PLC wazgondwIsianiznia 1y QVPAK war QVEio drglvausaniuny
mMandeufivestunuuasisudunszuaumsialdoseidesuuuiealng nelisnidudesiionnisuftinuves
NN %ﬁaamﬂé’mﬁ’uLLu’m’mﬂ’1317(@114’1ﬂﬁzmumimamiuﬁmqmmmw 4.0 [3-5]
mAfethjsiaunssuuseluifaunsndenlostuaios VWM tiefisssavsnmlunszuiunsin Tned
Whysnoifieanszezianlunisvineu dunusosey uazAnwmansznumaasugmansimngsuInnsiiszuy

gnludAnldunmuusanuuyudlunssuiunmnsninduau

2. AN5ATAUNUIY

neffunuddedisuduannmsfnudeyatugiuveaaisadioTauuuldnim QMM wagszuumuay
SiludAfiAeados ielfifuuumidunisseniuuussimunszuudnluifdmiunszuiumsin Tnsutsiunouns
Fidunueendudiu il

2.1. nénnmsvinuesaie VMM

\wFostadurudisnin VWM fauandusuil 1a ussuuiaduonudlfinaluladmsuoandusdendes
(Vision-Based Measurement) ¥1191Ulag01A8N15U58UIANANNENIINNEBIANALE EAGITINTUTD WA WS
muAN e AMYLIN JUS19 fuvis wazssg o vostuu nglifosduda futglaonss Sauvanzodneds
dnsunisiatudiunadniinesnisanuasBenuazaruutugigs [6-7] n15¥aLYeuATos VMM annand
Tsunsunisyihaugalusifuuy CNC 1 anmnsadnaumieainandias Usulnianmdnlud® dilsidu Point From

Focus (PFF) Haglanunsadntiuau 3 98 amdnvinslavagniniianugsineu
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(1) NdBIRTIIANMN (2) STUUTUAABUWAY X-Y-Z
(3) wHeruANNSYIIaY (4) szuulildesadng

(5) AaNamaIAIUAN (6) TOYFALITNTIATA

JUT 1 (a) 1A3093n VMM wanlag USE Mitutoyo uag (b) mynedunulunszuiunisia [4]

2.2. MIBONHUUTTUUEALULA
NsURURNLIALUUAN WiTNUAETRTEULUNA YU LT IR UL URRLAEAAgUR 1b Fedadldiian

Tunsdananaziinulduwdusuvesiuvusiunu [8] ienddgynidelaseniuuszuunisdnanegunululsie

Tusunsu SolidWorks Fauamslugud 2

(a)

JUN 2 (a) shuvsiansszuudaluiRvuaies VMM (b) 0102198uufnnsuLLentielnasidudy

2.3 WsiNIuAIUANNITYINY

n1sAuANSEUUSRludA gnidlsulusunsuivuadidunisyinaukaznisiadeiuunuienyoines iy
nihiiedoudteturuuidunsdluduiunmiaiifemnisinesausiuguwedos VMM Tasuuanmsidousoves
srUUMInudsgUil 3 Tsunsumuauszuulagld Ladder Diagram 1o muniieulunisnszdugunsaludas
vin udslugaduns/iodnmuazianaiainielussuuaiugy Falinszuunmsinudulumugduitesnuuy

13 Tnefinsuthsianiietesiunisyiauinaisukasiinainulasndaueessuudn i
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<10.01>
EL

<7.07>
a5

<7.02>
a08

<701>
b09 a12

[OP1]

fl <TO000(bit)>

b13ale
[OP2]

<10.00>
al7

[OP1]

fl <TO001(bit)>

b18
[OP2]

N13AUANN5Y1911 PLC Omron 14lUsunsa CX-Programmer lun1sideulusunsuaiununisdens

nuliiugunsalieagiawmesindeuiiludsihuniideinisasuandusui 4 [9-10]

2.4 MSANAILLAEIARDUTEUU

n1suszneufindsgunsalsyuudalud@fieanwuuidduinios VMM dauanslugui 5 vinisnageuiv

Joyansinuvesszuuilisuiisuiunshnureminnululeulufisrtunduiiune anuuliud uazainy

WEDESUBITTUU N1SNAARUUSTENBUAIENISINABIANIUNITAINITINTUIIUANLNTLUIUNITNLT39 LAY UUDH UL

AADIANTMIVANNTITIAF DU 1BTUNULAZSUAUNTEUIUNMSTRlAlaudnluds wazvinnulanailiedaslides
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JU 5 (a) fumlavgan1nnunuuLAIes VMM (b) Junugniaieaiianienind miunsiaia

n1snageulszdnsnimnsinlddunuiiegraduisasdidnvselindauiadnduandlugui 6 laed
FunUan1sie 12 dunisseduau nasinnismaaevazgniuiinegraduszuu wieldlunisiuSeuiisu
Usgdnsnmseninszuudaludfuasnmsialaeninay SusdisBuduaruamnsavessuuluiuninusing

wazganuAuATtunsldnuluanmuIngendss daanslugui 7
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3. HANT53Y
N1SMAFBUNNTYINNUYDITEUUSRluLRd T UAT 09 VMM nudssuuanunsavinnusuiuniowodinle
agaiuszdnsan nmsiudeyasenuuuduiunvaaesditunuidedidnuvdnvesadfnssau dmsuns

Uszilluaadeuazuuiliuveinseuiuns [11-12] dwiudeyaidauouiiguioswiu

A1999 1 AINTIUNITIANU 1 FoUNIIVNNU

. - . IAINITNITIAA Y IAINTIANUAITTUUTATULR
Rl Aanssun1sineu . . .
wunau (uIn) (Qun)
ININTUNUVUAT DY
1 10 3
VMM
2 TAYUIRTUNY 156 a5
3 1NFUNUBDNAINLATDY 5 3
18157 171 58

A15197 2 LWUSEUIBUaRaslUNIINSIVTATUIIUTEMINNI STV IUAIEN TN ULAL ST UUDH L UL R

IUNT 1IAIN1SATITAR2EY IAINTIINAIYTZUU

In9u wWinew (undl) anludd (3u1d)

1 173 57

2 172 59

3 171 59

q 171 60

5 171 60

6 172 57

7 173 57
Aade 171.857 58.429

namFIATIZINU naeaslunsaseintunuslenhauvinty 171.86 3wt vauedissuusnlualy
Lanaduiies 58.43 Jundireseumsinau waadlidiuinnsldssuusaluifanunsaannalunisnsatals Sevas
66 WalUSsuifisuiunsieuseniiney duandlunsied 1, 2 LLazgﬂﬁ 8 wenaniAmLLUsUTIWRIaly
N1SATIVINATEUUTALUNANAY 1.95 FU912 T;UNﬂdWmwmﬁ]i’mﬂuéhawﬂ'ﬂmuﬁ?’fqﬁﬁi’nwﬁu 0.81 Ju1ii2 1o
sruudnludAfidudosuumnsgiumindu 1.40 3und WeiuFeulfioud 0.90 Tundl veanisnsrataaiudae

NUNITU
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200 -
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IR
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Human Automation

U7 8 Amnuuansvesialumsvhauseniandnnuiussuusnlul@

WoRTUIMRIULATYEAIENS dausunsdfnwiveanisvineu 1 du $9a19u 8 9l w3e 28,800
FUN9 ANUBANAIIVDITIUIUTUINUNATIVIA bR e Tua LSRRG

ANSYNUAIBBTFNUNLNGIUY

T,

otal
T, le

cyc

28800 Junii v

=———— =167 %U
172

UUTUNUNRAR PRI =

ANSYNURIYTTUUD A LU

Ttotal

FUIUTUNUNRE AR Ty =
cycle
28800 1 P
= ————— =496 39U
58 U7

INHANITNARDINUINNITYINIUAIYTLUUDH LU RYINULANINNIINITANTIRMIENTNIIY 496 — 167 = 329
Fu viseAnly 1.97 wih dslunmsianuieszuudnlulifivsgdnsamasniinisiaumoussnuuyee 66.28%

UsEANS A nueeseuuMiinTuanusaawilaanaunng

T, -T,
Efficiency Imp.(%)= (M) x100
Tmanual
T o = BEMRAIMSIUADsOUVRINTNY (Gund)
T = MA@ANMUREsEUREsEUUSATUTR (Gund)
- 172-58
Efficiency Imp.(%)= (W) x100

nIalfnwiialATeRANNANALTLATYgAEnS seuudnludAddunuatgunsal A1lUTLNTULAENTS

UseNoURANRITINVINRNA 89,763.60 UV
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19911919 1 U T591u 220 U anuiuag 8 9alue ASsuIAIng 30,000 UneaLhou ﬁmﬁuﬁunu

AU 360,000 UNFBY

. 360,000 UM . .
ATLLINIU = Y == 1,636.36 UINaaWe = 204.54 U’MME’]‘U’JEN
220 U
o 172 3w .
LaN9IRRRTau=——"=0.04 ‘U’JI&N

3600 U9

1

AatuiansanfuunsIndunuseseulasil

ANLSHIUNMTIARDTOU = 204.54x0.04 = 9.77 UM
WTINTNUMIETEUUSALWTR szuunfnfezdnsAnegnisldauieniasanAndouaningiy
WINIFIUVDMIIBUAATISTEZIaT 10 U dadu sedidunuaidniunisfadu 8,976.36 vvsed v 1 U It
1971 220 U AT IATUIIUDI9BINITVNUVBINUNILA 172 FUN9 USe 2.87 UH ARTIWIUASILUAIS
Talaindu 36740 As9 W mtnNIUJURMuIRA ssg U uansaldussnulurinauiuag 8 Talus Auseu

18,000 U Wisiaifiou AnLdusiuyuAILsIIY 216,000 Umsel

| 216,000 U .
AMTINY = ——— = 981.82 UmAB Y
220 Ju .
= 122.73 vmsadalusg

o 58 Junl .
LaINTInfeTeu = ———— =0.016 Falus
3600 UM

o

AITURsNAUUNTInTuIUeseulAdall

ALSINUNTIARETOU = 122.73%0.016 = 1.96 U

. . e, 8,976.36 U
muvqlumizuuamiumﬁmai%: — =0.24 UM
36,740 UM

é’unu@h@i’%ﬁuﬂ’lsqw% =0.24+1.96 = 2.20 U
é’unuﬁmmmaﬂaﬂﬁqw% =9.77-2.20 =7.56 U™
= 277,901.36 Usiay
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#9135 Eza1luN1TAUNY (RO naun1g

AUNUsTUUSALULR

JLYLLIAAUN U= T - - ——
(Funumineu — funuszuusalulh)
89,763.60 UM .
=—=0.3231
277,901.36 um

4. aausnena

' v
va a o =< o

IINNANITNABDINUITEUUD M LUTAN WAILIY UAIL150ansEeEIatun1sInd uauls agelidaddgy

o

wennilAnuaunsalumsinudelleuwasaruaiatevemaansNsindsa ieudsselovisunmnn
(Quality) uazauuaiugn (Accuracy) figaninnisinlagniniiu Feilnnudereteianainainaduvioya

o v a

anuliainaseveaywd [13] egslshaulumsldnuaiinisfaduazldnussuudnluifdwoiansanduay

wiouvesgunsal fufl warvinveeslinulszneumninisnunuszuulivnzaudusduneuniseaniuu Aay

Hglanusaussendldszuuiilaegaivssdnsnmluuiunvedsiunseaienisuanivainvane

5. d5UNa73Y

MnnsiduaideFesmsiansyuusaluiadmiuiaiosiadionm (vMM) Tnelduenyieinasliin
Fadunuauine PLC wazmeviiuanuauianeyng wuiseuusaludfiiaunduaunsavinuiuiuaiode
Toldegnsfiusgansnm daglinszurunsinduiuluegwdaiouvusalnillaglidesiisninisiuyes
WINU HAN1TNABBUUTHUIBUTENINNITTINUTINT N ULAE SEUUSALWTANUIN szuudgnludfaunsoan
szozanedslumaiauan 172 Junil wdefies 58 Juniideseu Asdunisifinyszansamis 66.28% waz
annsnandunusiaseunTinnuld 7.56 vin ilelinsinenuasygmansnuin e sTrUUSHILTR
anunsofunuldnielusszinm 4 fou ssuuitiautuduandidiuivnuadiauslunsiafidnimeshoaulee

Wil YrganauEanaIninanuyyd wardwalinisaivauaannlunssuIunsHdainudeiieun

'
a

837w el mahszuudaludfunlddadunswisuanunieuresningnamnssusenisidigeanisnandaaies
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Abstract
The Asean University Network Quality Assurance has emphasized the expected learning outcomes
in curriculum design. Learning outcomes must reflect the needs of stakeholders, with the most important
stakeholders being alumni. Alumni information systems are crucial for improving the quality of education,
allowing alumni to assess the effectiveness of courses and the alignment of learning outcomes with actual
needs. Therefore, this research aimed to design an alumni information system using the quality functional
deployment technique through the product planning phase and the design deployment phase. A sample
of 68 stakeholders is surveyed to assess their needs for the system, comprising 10 personnel and 58 alumni.
The result is that the relative importance of the subcomponent requirements for information system design
is translated into technical goals for use in information system design. The system design is developed
through Google Platform. The results of the user satisfaction assessment of the system are 4.20 points (out

of 5.00 points).

Keywords: Alumni Information System, Quality Functional Deployment, and Google Platform

1. unih

TuusunnisuseiuaAunINATaYIBNNINg 888U (Asean University Network Quality Assurance:
AUN-QA) lelsinnuddydunadndnisisouiiinanislunisesnuuuvdngns desnadnsnisiiousdeaviouds
AnudeINvizerumanIsvesiildruldide (Stakeholders) Inegfdnlddruids mnofis yanavdevtienui

¥

Rendesfuaunmmsinunssiugaudnuluendou dufe dnfnw 019158 fuims Audiin aAgmamnssy uaz
yuvy oedlsfin Avdianduiildwldidefidfdesnnuszaunsaluasdolauonuzvoamnuaunsatioysyiiu
UszAnsnmueamdngnsuazanuaenadeswemanisieudiuanudesnmsiiuiaidumajialaduegied (1) ns
JnviszuvansaumAR w3 alinudAgsion1siauInuamMnIsAny luraelia Wy n1sasiunIerieniy
fuidefunagnavnssy 1uedesilodianesivosinessninansfinwAuaufoNNIAAIALTINY 18 S3UL
miaumﬂﬁwémmﬂﬁwmé’wumﬁmﬁwmﬂwma Wi NUsEENANSIANITaNAENITLS (Customer Relationship
Management: CRM) lunstinsnzsianusiosnisvesgliaussu (2 uenainil nmsdinsgvinasinunszuudae
WITWAIUITZUU (System Development Life Cycle: SDLC) ‘Tfﬂﬂixﬂ@Uﬁ’Jﬂ%ﬂGl@uﬁ’lﬁ@ loun n153AsIERAIY
ADIN1T MIVBAWUUTEUY NMIHALI MINedey kazn15Un3eine [3-4] MnunAndsrumslinsgiuasyseidiv
anudesnsvoslfanudniudesedouszaunmsaianmsldaulussuvansaumadvediing sz dwmiuns
WanseuunnnINsiauseuulng

et uwnAndmiuiasnnudosmsvesiliidunsesnuuudnuilunaia Ao nanszneviindiBemnin
(Quality Functional Deployment Technique: QFD) B?jqL"ﬂuLLmﬁﬂﬁQszsqﬂm‘l‘zﬂumsﬁmmsww%mﬁmﬁmsﬁ
Tastharuifeansvesglinuddlidndudedivszaumsailundnssinnou waadutermuananada iels
ansatlauazneUaURIaANABINTYRI T ANty dngduamudfyuesnainungunwitase
anufianelavesldanu wazilufnsandudedvuamanaia uasuuaswndudnyarveinisuinig [5-7]

agdlsfinu nsUssgndldinafiadenandmiuniseenuuussuuasaumatiuiidnia Ay nuideifaniiauenis
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Usggndldinaiianisnszanenimdnunindmiunisesnuuussuvansaumagudiniiieldenlesminusiainisves

flduiuilsndunsvianuresssuy

2. NMIAEUUIRY
2.1 MSMRUAYUIAFIDES

Wesannuidsilinsviuiudszansiuwdueu Juihnlilunsuardadiulszvins (p) Akuusuieg

v
=]

Aty nsivuauInfeg @i unuidedl aduluniuaunisi 1 [8] lae n Ae vuInda9819 p Ae dndruves

Usgns Z Ao seauanudulafiiniue was E e Arrueainndsufiseusule

2
“rouPd (1)
n=—=%=-="—
E2

1

91nEUNTIN 1 ATedl Amualid p=0.5 Wessndunsainlifideyaunneu sesziunnufiodusovas

U

90 warANMNUAAALAdUNEaNSUlASRYaY 10

Zio% x0.5x(1-0.5)
n= ot = 67.65~ 68

@

fadu auadedsiiuanyauesuided A 68 feghs Tasudseenidu yeansluaniufnw S1uau
10 fre813 wazAudinesanufinmiidnianisfnudaundnnsfinu 2564 fis 2567 $1uau 58 Foee nsda
fhregdmiuaidei fe maduiiediuuulilendeanuthasndu (Non-Probability Sampling) #ae38msduuuy
d@gaan (Convenience Sampling)

2.2 wadamanszenthiiBsnanm

miﬂﬁgqﬂmﬂl%'mﬂiﬂmﬁwawﬁwﬁL%aﬂmm‘w Tud Y0 INNTNGNITINHURNEAAU (Product Planning)
Fa3uil 1 Tagazhanusesnisvesldauszuy (Voice of Customen) sudasfuterimuamanain (Technical
Requirement) siauvinn1smmuafianansusulsslusdazitivany wasAnuaIAzwuuANEiuSTEnINemIY
Fosnsvesglivunazdormunnanaia Feienuduiusiaziluldselulusvindniseonuuundn st
Mnthmenudiudseriefetmusmamaialuuiazde wardnisesdduauddytetmunmanaia wieli
nsudssyAuauddyvedaztonivun waziuadmaneniadumada i e lulddunuamidunis

PONLUUSTUVATAUNARwEINm LY
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Technical Descriptors

Technical Descriptions

(Voice of Organizations)

Relation Between
Requirement and

Descriptions

Prioritized Customer
Requirements

Customer Requirements
(Voice of the Customer)

Prioritized Technical

Descriptors

3UM 1 laseasnedunanin [9]

fupoumssinuaneazdealutuaunmiduneudsd

1. ANUABINITVOIIFINUTTUURNTIVTIR LWL LA UMY TAUNBalie T 11U 68 frees WHes
voufldnuazgnszylifimunasudne

2. Ysgifiudinanuddyandsafldszuulneiads (Importance Weight) #28d1ad sisvnadin
(Geometric Mean) Wazdna1AUAIILERTY

3. quiandAnnseenuuUsTUUTiddRgniarsanannsUsgndldununLaR AT Ha (Cause and
Effect Diagram) tlervuaesunemanatialunismevaussmudonisvesily

4. fvupanuduiudsznineenudeansvesglinussuuuazmaiaisnmsldiionsuausiniudoans
Tnenuideildmsszauanessufufidomyioasenudadivlunsivunasuuumiudiiug Sudsoondu 1
Ao anuduiusianteeviodululd 3 Ao anuduiusluseduliunais uag 9 Ae Anudusiusuin

5. AnamanudiussErisaudeimsvoslinuuazimeiaisnsldifiensuausinudesns au

aumsi 2 [10]

SL_ABS=Z (value of relationship between customer requirements and -

technical requirements x important ranking value)

6. Amupruduiusseniramaiiadsnisldiiienauauesnusesnisiluseg lnenisszauauesiuiu
ideavgiterimuannuduius lag “O” fie Sanuduiusiuunn way X7 fe danuduiusidululd
7. ssyderimuamanatianiiluldifiensvauasminudesnisvesgldeuseuu seddmidnduysal anu

aumiﬁ 3 [10]
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significance level of absolute technical requirementx100

SL. REL= (3)

2 (total of significance level of absolute technical requirement)

2.3 M3PRNUUUTEUUATAUmARBEINIgNRaunannlasu (Google Platform)
niiaunanesy Ae sruuilinAAa1Ina1s1Ie (Google Cloud Platform) Ml1u3n1saAsoUAUTIAIY

v

Tassadnaifugnu (Infrastructure) uwaavesa (Platform) wazaamsiuas (Software) iileaiuayunsuszanana s
Foufiv uazmslianesitoya dsnsiauineundiady Tnsunanesuvesnifagnuszandlilumuideifuans
Tusuil 2 wasoawBondsdl

1. Google Sites gl @ msuidudrudnsoldanundn (User Interface) Tnatduntmdn 1 auang
swasden e PuiadeulssldEmvamuuasuniuly

2. Google Forms grltdmiuidunuuasuanuitelildundadeyaiifioanis

3. Google Sheets gnlddmsunsiiviuiindeyainuuudeuniy

4. Looker Studio 1udiunssenu menihveasudeyaddey (Dashboard)

5
Google Sites

A

Google Forms

v

Google Sheets

v

Looker Studio

\ 4

&D

3U7 2 nsunWIANNTTERNKUUSE UV TAUIMARYEIN I Qiaunanla Ty

3. HANTIY
3.1 namsUszgndlimadansulamihiiBennnimlad 1 nMsnausuREn st
1N1381533AUABINTVB IFUTEUY (Voice of Customer) lagnsdunualiisefiuazd133931n
LUUADUANN MedIuau 68 fetns Inendudedna Ao yaainsuazAudinvesanufnw dannudesnisdildn
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Wisuiflsuussansnmnisdadumng 3 sUuuu leun 35UURTeTu (Wszaunsal) 358 23aRnileutulndian
wazlusunsu VRP Spreadsheet Solver dwsunsdifnwinisnssareduailulnludagnan 56 518 nan1sAnwias
Usgdnunudn VRP Spreadsheet Solver fiUsz@nSnmgaan lasaiu1snanssoen1aadsan 5549 e 42.15
Alauns/Ada dqwaslﬁé’qum%aL‘waqafﬂaqﬁﬁa&lax 24.04 (Aaiduyarnisusendn 40,664 u1n/U) Faniloninias s
afnflanldifivsdosay 5.15 maﬁwéﬁﬁuﬁuﬁqﬁﬂamwmmﬂﬁﬂig&msﬂ%m%‘lmﬁaﬁmaﬂﬂL%aﬂ%mml,ﬁaaﬂﬁzﬁu%

AEaInIatunsuYsturedldoumududinuasiiegiadugussy

AAAgY: MITAduNIeuRIUEmLnzan Jgmnisdndunienisuuds wag nsvudalalngn

Abstract

Efficient transport routing is a critical strategy for minimizing logistics costs. This study compares the
performance of three routing methods: current practice (experience-based), Nearest Neighbor Heuristic, and
VRP Spreadsheet Solver, for distributing fresh eggs to 56 customers. Empirical results indicate that the VRP
Spreadsheet Solver yields the optimal outcome, reducing average distance from 55.49 to 42.15 km/time.
This corresponds to a 24.04% reduction in fuel costs (saving 40,664 THB/year), significantly outperforming
the heuristic method (5.15% reduction). These findings validate the potential of quantitative decision—

making tools in enhancing the competitiveness of the agricultural supply chain.

Keywords: Optimal Vehicle Routing, Vehicle Routing Problem, and Fresh Eggs Transportation
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1. umin

nsdanisladafnduarlgguniu (Logistics and Supply Chain Management) Ingiawizegidsianssy
n15UuEs (Transportation) Ll duiesAanssuaivayu uwiduesduseneuldanagns (Strategic Component) i
unumdrelunsadruas$neaaldiusumanisugetiu (Competitive Advantage) 2845319 [1] MUIMS
Fansmsvudeiifiussansamanusadansenulnenssielassaisiunuiazauainsalunisnouaus e
Anufesmsvesgnén daduthfefuguesenudiialunain dmsussiefifendesivaudinuasnssy wu 1ol
an MsvudsdeslafunisdanisedamnzaniieanmnuidenevesduduazanduyunsuftRau (2] n1swamn
MM Iadumerudlimnzauvdensiinssinidunnaiidiign (Route Optimization) feidunszuiunns
dndulaaluaifanudifyesisdsdmiuduszneunissunisuuds 3] lnedidmnevdniiieadisauna
seniUszAvBaimiunan (Msdseuiisingi) uazUssavsamdnusiunu (Aududngean) Saduassiiaden
fagdaudatu msmidumsivangandslallsudnsifiunisangenidudnganis uiidunsuitymidudewde
ysanmaiudmanenigsisluningiu [4-5]

Fuaunssunalvg %qéﬁgqasjuuauuiwgi‘ﬁﬁ suamiatug snnemalug Jwminasvan 1Ju
fUsgneuntsTedesiisniugsiadiunssimirelylian lnedaaauaziuduanlunaneiuiungugndn
Wnuneuan a&iwaiﬁm’lumﬂﬂ’lsﬁﬂw’n,ﬁ'yaqé’uwudwqiﬁﬁ]ﬁnﬂdnﬂizauﬂmwﬂuﬂwmumﬁ]’mLé’umqmwuaﬁ
dur lesandnszuuvieiniesdediiussans amnlunisnusudunanisnszasduiogiadussuuuas
Farau [5] lutlagtunisdndsduindensendeuszaunsalduyanauazauduiasveaninamudusafundn 3
ihlgnmsidendumsilsiimsiianeiidsszuu dwalviszoznsunsdndsonniimiudniu dwasenains
yudsiifiutunasUssnsnmmsliuinisiianas uennisdmalidunuiundsnu Inslenzatdudomas
fuwnlniugeiulaglisiiu (6

nndamdinanadreiuildvhnsinudymiiatulunsmsdaduneunmuzdmiunisaudsdal

=]

anludegnAndtuau 56 118 Bdludunansvudadufadunudewmdnlaivseaniam [7] unanuidediai

aa = =

waladsn1sundynliedasadn (Heuristics) Usznausae (1) 35825adniioutulnadign (Nearest Neighbor

q

[ v

Heuristics) wag (2) N15UseendldlUsunsa VRP Spreadsheet Solve adedauuudgninisdaidunisnisvuds

(Vehicle Routing Problem; VRP) [8-10] 113tAS1¢%ilagn1siUSsuliiguiii o tdun199 av @nlun1sdnidunig

q

a

grunmuglunisvuddlylnanlniivssaninm lnefingusvasdiioniduninisvudaniivssansamuazaunse

anfuyuuBmassInsvuddltlnanniddrnuduamaasugaans

2. nMsUszanA IS NTIAEUNIEIUNIIUY

2.1 3§§3§aamﬁauﬁ’nﬂﬂé’ﬁ?jﬂ (Nearest Neighbor Heuristics)

Huisnsfumyndsdudniieglndiugndsduingaanineuniian Taefiusinunudesnisdudlihu
Arquassnaudsiud Tneddunoudwiolud [11-13]

1) Buanfmungausuriordadudiiugndsdddunsdunidumenssuds mniudumyadsdudni
ogflndandrsdannniign

2) Benypdsaudniiegindqesnsdanniian ilevhmanudngidumandn snduuiuliqedsduddudu
Bty

3) Aumaedsduandaldgndaddunisieglndandadagaeveaudumanniign udfiansuay
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ARaNsAuATINveLduUNiugndsduAigniden dianudeansaudnuliiiuanuguessaussynisIugads

Auiignidenidriuiduniandn udiuiugedadudtudugeddadialy

Y

4) NANUABINTAUAITIAUANMHNVDITOUTINA VI N T AU N Ty a1ndunsiaaeuingadiyn
deduiladiligndmdidumaiseld Fawnndsliyndedusndalignimdidunia vinsaugtud 1, 2 uaz 3 8n
ATIRUNTIIREEUAYNIALYNIALTNE UM

2.2 1Usun3s VRP Spreadsheet Solver

VRP Spreadsheet Solver fiaifuin3osiloidaUszenaniiuszansnmlunisudlatymnisivuaidunis

]

#1unIMug (Vehicle Routing Problem: VRP) Guiugnu lngdamannisainisnisgisafnduuu Saving Heuristic @9
WounAulag Clarke uaz Wright Aausit) a.a. 1964 [10] F5NM5AINA1HAMUNANLNTNAATEELN T INVBINTLAUTD
Iaegnsdiuszdnsnmlnenssadunisgesndlnunuatsnesauiudinefueg g du

TUsunsa VRP Spreadsheet Solver lasuniseanuuusnlvannsaldauldazainiugldeu (user-

friendly) InglanizgnianusnugIuiunsiadune Senasainlusunsuluvszendldlunisnnauwnudunianis

U U

caaNYy o o 1 o

Wusaluaarunsaldvod1inmnig ‘) 9191 FIUIUNINUY AUYWINUS ﬂﬁ?uﬁ@ﬂﬂ?i‘ﬂﬁ]ﬂ?ﬂﬂﬁ? wagdednninn1u

sroziian Waknsuiidyamuluiuanuianguiasanuaiuisalunsidnds wangdwiunisidaulunianisdinw
a wa a to & v oA =~ Y a -y o s sy v
warnaufiin1ase Inglddnludesdinnudismgiunsdeulusunsuvienisldvendwaiidudau [9)

lassasnevesszuun1sdmiudeyalu VRP Spreadsheet Solver lasuniseanuuuegeilsyuu lnawus

a

Toyaoenduidsndn (Worksheet) usiazdszinnauninfinisine wislidldanunsadnnisuazasinasudeyald

agufuszideou AsnTavdnvedlusunsufie VRP Solver Console Javimiiniilugudnaianisnaunun1sauam

o

wazlananaans uenIndduliisndnses laua (1) an1uil (Locations) dmsuseyaanszaeduaiuazgne (2)

[

528¥N19 (Distances) AMFUMNUATTHENIVTOLIAUAUNITENINGAAN 9 (3) 1dUN1e (Vehicles) dmsuseydoya

YOI WL 19U 119U A wazu (@) Fauily (Solution) dmsulaninadnslaannnisduim wag (5)

nsuanwma (Visualization) dmiunaninmnsiiinveadumsiilaluguuuuunuiivionsividaniete (9]
selassaamshauiinseunguuazyseavnmussdaneiiiu VRP Spreadsheet Solver Saiiuipdasile

o

niidngnmgsdmiunsAnyideuaznisussgndldnuaseinunisiaidunislussuuladadndadelv

3. 35115798 (Methodology)
3.1 mafiusavsindeya
lums@nwzuuuunsvudaldlaanvesiujaunsvsy wudiszuunisdnddlelnanludagduigiugnd

VAUTINIU 56 18 Fansearemegluiiuiene q vawinemalvguaziuilndifes Insnsvudsdualdsanssuy

Auduu 2 fu Wusunnuendnluniseiiuanulussazas

e

nsgvILuNTIndEusuIniiResiuraunshdy Swihuihduganszateaud (Depot) ludigadsau
AufnvesgnAusazse Inglifnsidsudeniewizsin@udnsevinamns (Direct Distribution) N13ALTUNS
manandunisnadumauull-ndu (Round-Trip) InglisausiarAuinisdnddliiugnimatesengluseunis
yudandlssou Vlzdﬁlﬂﬁﬁlwﬂauﬁlﬂuﬂﬁﬁﬂﬂuiﬂﬁ?ﬁlﬂﬂ’liﬁqfﬂﬁdLLa5ﬂﬁLLﬂﬁQﬂé)ﬁBWj’N'ﬁﬂﬂxdﬂ@dﬁu faenfeannuAuLAg

ypantnnudundn fadmaliminanulisiueulusulsyansnmvesreenaas seornallunsnuni
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G’hEH?’]‘LJ’J‘LJQﬂﬁ/’]‘ﬁlu’]ﬂLLa%i@ﬁ’]ﬁhﬁ’mﬁ’]u’mW’muz miﬁﬂmﬁﬁﬂﬁmmé’ﬁ@ﬁumﬁLﬂiwsﬁLLazﬂé’Uﬂqﬁ
sUnuuMsimdumsuds ielianansaanduyumsdiduny Wadszdnsamaslininensuaznovausssie
ANHABINNSYUBINAN e ElUTE ANENG
3.2 auudgulazanyuzveslam
nsfnwasatiinguszasdiieiauuuamienisdadunisnisuuddldldanvosd s Taedinng
fraunigrunaroudnuuzvsstlymiifsdestuuiumamasiiunuads fseasdenseluil
1) ia;&afﬁwLmu'wma;fﬂL?JJé’uuaxﬂmamnﬁmwdawﬂﬁ NMTIATIERUYINSIAEUNI9ULES (Vehicle
Routing Problem; VRP) lufiflauu@lsimsusiumsidavasiusunswndu dadugaduduazaisnisossa

Yuds (Depot) i’mﬁwﬁLLwﬂwmQﬂﬁwﬁy’wm %&Lﬂuﬁ;mm&meﬁéfaddmauﬁuﬁw lAgLAaE AL NTEYMIUAT
WinndrA1ans (Geographic Coordinates) 38N AALUUIEUIU (Cartesian Coordinates) i ol luniseuim
JLEENTENINUR

2) anudansvasgnAtudnuuinua (Node-based Demand) AudiaanislylianvesgnAusiaysne
aggniuunsanduge (nun) sauvisduduau 56 Inun Tnsudasinuaunugndseuiifuiumaudenis
ANzl as el InusiansnaglfidudeyaindlunmsaauuuhasmsindunaioniBifusofimangas

3) n1sldsnvudelsziansanseugdu 4 4o AnuaIunsalun1sussnninin nsandunisindeayldsn
nszULdy 4 a8 311 2 Au TnsusazAulinnuainsalunsussynlulnanliiiy 1,200 unisosoun1svuds
(Delivery Run)

o) liifideddnsdunalunisdsueudud (No Time Window Constraints) auslsilifidedaiaivaiu
Fanafidesdwevdudungniusazie nanAesnvudannsadendunisindsldetidase lnglidos
ilafiatnananiu-ds videlteulunisannou-uds (Precedence Constraint) ¥99gn@n

5) Tedianuamsalun1suUsINnAuAT (Vehicle Capacity Constraint) s1ummuzldlunisyud af
Fodrinmnuanmsalunisussniiuuou nanAesaudazduaansaussynlvlnanldgeaelaiiu 1,200 use uag
sotliiiuanugdnanlunsdadumsluisdagseu

6) AufinsnIsvesgnALTuAinsuLLLeu (Deterministic Demand) USinaim ufesN1sU8gnALsay
sefedudoyaiBsUiinaiivsivaish (Known Parameten uazlsifinnaliuvuouvdensivdsunlassening
NTLUIUNITINUHUEUNS

7) ldddednAndusyernnsgegavesusazidunia (Unlimited Route Distance) lun15219unitdumng
aunAdlufidediniAsiussernegeaaiisausazAuannsafunsld nanfesnansadumaldnnszeznis
melugavestnungninilasuneumng Taglidesiiladedinfuszosmaienansivisetu

3.3 mylaseideya

a a a € o

AMsILduUNIINIsTLdInfUsEansanluszuuladadind s dudeslinisiwsieiusunnisaduauly

ce

sgtuegaduszuu Wnsangludwiferdeatunisindunenmsifiusovudsdudn iWeldaunsassytymuas
ieniled naenaumuInslunsuUTAAnUseansamasaandluauia seems wavdununIsvuds

e

®

TunsAnunil Taadun1553UTIURaE AL AT ANEINUNTEUIUNTIALEUN 9V UEIBIS U SN TS

Y 9

Faduguszneunsfiduiugsivdmiglalnanluiundinemelvgy Sminawan lnegadunisdrsauagyiaig

Whladnwarvein1saniunuase sufdymidajianmsiiiaduannmsuimsdamaduneuddoyantanld

a

Tunisfnwaseiiusenaume (1) Yeyaugugil (Primary Data) &dlasnanmsdunuaii@sdn (In-Depth Interview)

Y
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a

Auldvesfamsuagninanuiieitedaenssiunisvudadudn wag (2) teyanienil (Secondary Data) M1lfa1n

U
£%

uwdsteyanieluiruvaunsvhiy Sesznoudedoyamsaumadiinisduiinliudrlusuuuvreaenats oy
WsesruUguteyaniely

1) G‘hLmﬁﬁmvjnLLWiWﬁNVi%é’mL%uﬁuLLazéuqmﬂﬂs%udq Aofuriaunsnsy %&aguuﬁﬁm Google Map
flazfign 6.99597 uarassfign 100.47976

2) nqugnAfisivsinanisdsluliandiuiu 56 518 uansinauw Google Map Nazfyn/anifiyn uazidl

dunianisyuadldlngn sawanduning 1 lnefivsunaumnusesnisivlnanluniazase sawandlumisien 1

M990 1 fumisifavesgniwazaudeanislulian

gnénii azAyn (Latitude) a24A3n (Longitude) ANUFBINTT (W8S)
1 6.99226 100.47714 a5
2 6.99642 100.47457 70
3 6.99739 100.47244 40
55 6.98316 100.47421 10
56 6.98793 100.47583 15
33U 1,965
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3) S¥EENNNIENINGNANUGNAT wazgNAAUTILYLNIINSN Wefansanssagnvudmazauiaaly
msvuddlvlnanvesiurjunsrisu Afeiduganszanedudn (Distribution Center, DC) TnguanIszezn1eszningga

WiayYn FIAUIUTEELNMY Google Map Aauanslumsni 2

AT 2 LATNTEEENNTENINGNAT (M3 N3L.)

i/j DC 1 2 3 4 5 6 7 8 9 .. 55 56
DC 0 0.72 1.17 1.41 1.40 1.76 1.84 2.60 217 212 .. 2.78 231
1 0.72 0 0.82 1.06 1.44 1.98 2.07 3.85 3.42 337 .. 2.89 1.96
2 1.14 0.77 0.42 0.42 0.80 1.30 1.39 2.57 2.75 270 .. 1.76 151
3 1.26 1.24 0.69 0 0.52 1.24 1.33 2.69 2.87 282 .. 1.99 1.75
55 2.86 221 1.76 1.92 2.40 3.10 3.21 4.29 3.86 381 .. 0 0.80
56 231 1.96 151 1.68 2.16 2.85 297 4.82 4.39 433 .. 0.80 0
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4) finsaunduunsudiissaiiugeindavesiurunshiu Ingldoumvusaudadusanssueg

iu 4 &9 ATV 2,000 NN. TulAGeumetiumanTdnsdwUaeity 8.87 nu./anT anunsadwiala

PnFuUUTuEeINas (L/nu) = siedndudeinds (UI/ans) + dnsrdudesdnlu (nu./dns) Iags1asa

Undiueinds Flea) 591 32.94 vI/ans WadAwinduuidudemasienlawwns awdaniniu 32.94/8.87 =

371 vn/ny.

4. wan1saniiuay

4.1 HanIIALFUN1IAIEIBAY

msdadunsnsvuddlyliandilianisiagiunieisian annsauanadunslifonandunmssi 3 Tag
Funedt 1 fazegnng 2245 Alawuns wasduniedl 2 fezesnie 33,00 Alawnes dufulidunududomas
(55.49 x 3.71) = 205.9 U

ANS1991 3 LEUVNINISUUEIAIEITNISLUULAN

b3 v o v
LEUNY anAn AU (HeI9) 282114 (NY.) AUy (Um)

0-1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-

1 920 22.45 83.3
18-19-20-21-22-23-24-25-26-0
0-27-28-29-30-31-32-33-34-35-36-37-38-39-40-

2 41-42-43-44-45-46-47-48-49-50-51-52-53-54~ 1,045 33.04 122.6

55-56-0

3 1,965 55.49 205.9

4.2 Nan13InLEUN1RIETEEFaRneutulndNan (Nearest Neighbor Heuristics)
NMsIndunINseUdlanIsgtafneutnulnafan aunsauanadunidlanuanslunisen 4 lng
WUM1eR 1 A5veenng 26.81 AlalAs wazldun19n 2 dszeenie 25.82 Alaluns Aeudadunuaiudeindesiy

(52.63 x 3.71) = 195.3 um

M19199 4 Iunamsvudeneglsgisainieuiulndvan

Wumna anén U (UA9) 328219 (NY.) funy (um)
0-2-4-5-6-7-10-9-8-11-14-13-12-22-21-20-19-
1 18-17-16-15-24-23-25-26-1-3-56-55-54-53-52- 1,130 26.81 99.5
50-49-48-0
0-27-29-30-31-43-42-44-41-40-39-38-37-36-35-
2 835 25.82 95.8

34-33-32-46-47-45-51-28-0

33U 1,965 52.63 195.3

4.3 wan1s9ntduniemelusunsy VRP Spreadsheet Solver
mMsTaLduNIeNIsIUdmlaanTusnTy VRP Spreadsheet Solver anunsauansdunislasnuanslunisnei
5 lneLdunnan 1 dsveenie 22.22 Alawns wagldunan 2 dsveenng 19.93 Alawns Aaulauuamuaoindasiy

(42.15 x 3.71) = 156.4 um

Journal of Manufacturing and Management Technology UMMT) Vol 4, No. 2, 2025 (July - December)

29



M58 ALUlAENSHANLAZNNTINNIS

MMY el e B}
eRe R U7 4 auud] 2 n3ngIAu - 541N 2568

A519% 5 ldunenisaudsnslusunsu VRP Spreadsheet Solver

v v o v
EUNS anAn U (HI9) 282119 (nal.) AUNU (Un)

0-1-55-29-30-31-27-28-26-25-23-24-17-16-15-18-
1 775 22.22 82.4
19-20-21-22-11-7-8-9-10-12-14-13-0

0-54-53-52-50-51-46-43-32-33-34-35-36-37-38-
2 1,190 19.93 74.0
39-40-41-42-44-45-47-48-49-56-3-2-4-5-6-0

374 1,965 42.15 156.4

4.4 wansTe UL UIsNTIALEUNIY

nanswAdymnsdadunsdmsusumnvuglunmsvudslulnaavemhsulaly aeisnisdaidunis 3 35
i FBnsdadumauuudaiuiivhsaldedlutiagiu 388:3aRnileutulndfian (Nearest Neighbor Heuristics)
wazn1519TUsUATY VRP Spreadsheet Solver Lt aufi uuszansamlunisoudalalnanainsulale nanis

WiguleusveenaTiukaziuunsauds wanbilunisnd 6

A15199 6 HaTRINTTIALEUNIINSVUEI Ul NaALAaL 3T

T28EN19 (NY.)

Wmsdadums " 5 - 5 FeUENeTW (nA) Auvus (Um)
LEUNIN 1 LHUNN 2
5UaqUu (Current) 22.45 33.04 55.49 205.9
Faasanniitouthulnditagn (NN) 26.81 25.82 5263 195.3
VRP Spreadsheet Solver (VRP) 22.22 19.93 42.15 156.4
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Abstract

The development of Thai people in the new era needs to prepare the nation's youth for the 21st
century world, also known as the management of education in the era of technology. Therefore, the
development of learning achievement by peer-assisted learning is associated the course of Visual and
Object Oriented Programming. The objectives are 1) To develop a teaching and learning management model
that is conducive to teaching and learning in programming courses, 2) To measure academic achievement
by peer-assisted learning. The sample group was 16 students with a higher diploma in business computer
program majoring in Business Administration. The research tools include teaching and learning activities,

pre—tests and post-tests, and instructor-assigned exercises. The statistics used are t-test, mean and

Journal of Manufacturing and Management Technology UMMT) Vol 4, No. 2, 2025 (July - December)

34



— N3a13nAlUlaENSHANKAZNITINNS

\.\. ~a o o o
eRe R U7 4 auud] 2 n3ngIAu - 541N 2568
standard deviation. The results showed that students' academic achievement was higher at a similar level
of ability, and the difference in scores between after school and before school with t-test statistics showed
a statistically significant difference of 0.05. It was found that the peer-assisted learning method can solve
learning problems for students who are slow to understand and build good relationships between learners.
It is to know how to help each other and to develop relationships with others in a positive way in the

teaching and learning of students.

Keywords: Learning Achievement, Peer-assisted Learning, and Visual and Object-Oriented Programming
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Abstract

This study aimed to examine the level of organizational commitment among support staff at the
RDC Buriram Distribution Center. A quantitative research approach was employed. The sample consisted of
30 support staff members selected through purposive sampling. Data were collected using a structured
questionnaire, which was validated by experts with a content validity index (I0C) of 1.00. Statistical analysis
included percentage, mean, standard deviation, and Pearson’s correlation coefficient.

The findings indicated that the overall level of organizational commitment among support staff
was at the highest level. In particular, organizational membership retention and work dedication showed
higher mean scores compared to other dimensions. In addition, male employees, older employees, those
with longer work experience, and those in higher job positions tended to demonstrate higher organizational
commitment. The results highlight the importance of appropriate job characteristics and working conditions

in fostering organizational commitment within logistics and distribution center operations.

Keywords: Organizational Commitment, Support Staff, and RDC Buriram Distribution Center
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Abstract

This research aimed to develop value-added particleboard from waste and recycled materials in
order to enhance the value of waste resources, promote efficient resource utilization, and support
sustainable development. Engineering—based processing methods were applied to transform waste
materials into new products with potential commercial applications. The primary raw materials used in this
study were durian peels and areca nut husks, which were processed into particle sizes of 4 and 20 mm.
Spent coffee grounds and recycled plastic pellets were employed as reinforcing materials, while isocyanate
adhesive was added at proportions of 6%, 9%, and 12% by weight of the raw materials. The mixed materials
were blended using a mechanical mixer with adhesive injection, weighed, and formed into boards using a
mold with dimensions of 400 x 600 mm. Hot pressing was conducted under a hydraulic pressure of 30 MPa
at approximately 160 °C for 10 minutes. The results indicated that particleboard produced from 20 mm
durian peel particles with 12% isocyanate adhesive and reinforced with recycled plastic pellets exhibited
the most favorable properties. The board demonstrated an average density of 780.02 kg/m?3, an average
moisture content of 4.36%, an average thickness swelling of 8.24%, and an average internal bond strength
of 6.93 MPa. When compared with the Thai Industrial Standard TIS 876-2547, the physical and mechanical
properties of the developed particleboard met the required specifications. These findings confirm the
feasibility of utilizing waste and recycled materials for the production of sustainable and value-added

particleboard.

Keywords: Particleboard, Durian, Areca nut husk, Spent coffee grounds, and Polypropylene
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Abstract
The development of the solar and infrared dryer with ventilation comprised installing a solar
module and battery for electricity storage and supply. There were assemblages of infrared lamps and

reflectors, a 60—-degree tilt, to the dryer for supporting low solar radiation. The experiment was Chinda chili
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drying by the ventilated solar dryer with the infrared heaters 650 and 1,150 W. The initial moisture contents
of chili peppers were 320.08-285.47 %db., and final moisture contents were 19.99-14.41 %db. Assessing
dryer performance and energy consumption, dried Chinda chili from the solar dryer with the ventilation fan
could decrease the moisture in the drying chamber. The drying time by solar was longer than by infrared.
As a result of drying with infrared heaters 650 and 1,150 W, the higher infrared power showed decreased

drying time, increased thermal efficiency, and lowered specific energy consumption.

Keywords: Solar Dryer, Infrared Dryer, Chili Drying, Specific Energy Consumption, and Thermal Efficiency
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AT I gUIrasd o RLgRsLar TR e R fslaT i 3uunauTan Tasfinu
dandwfosazvenSoudeiineivangan fenMINLNUNITNAABILUY Randomized Complete Block Design
(RCBD) @& monand 6 §29819 lawn 30:0, 27:3, 24:6, 21:9, 18:12 Wag 15:15 HANITNAADINUING20E197 5
dasndumSeuiovas 18 sdeslnniovar 12 favuuusud ndu savi mnuveusin gean wazsiduflvensuun
ﬁqm TRefALLUUYINAY 7.06+1.22, 6.86+1.23, 7.14+1.23 way 7.02+1.22 A1UA6U Lﬁaﬁmﬁmiwﬁﬂmmwma
nIEnIN WU TANANET1 (L¥) 52.33£0.06 A1AUAT (a%) —0.80+0.02 wazAduindu (b%) 1.02+0.01 JnA1Arm
wiln 27.00+0.78 cP MINATIEsiRaIAMMIaATl w1 Aveudsiiazanglel (TSS) 1040.00 brix, AUTanauAIITY
§asz (aw) 0.872+0.00, AU TuNIAAS (pH) 5.03+0.01 9nn15TnAINIsAueyyadase a1 ICs,DPPH
3.97+0.02 ug/ml WAz Inhibition (DPPH) $owaz 96.71+0.05 Wlewuniasizsinaninmeqduvdd ludusviusn wa

lafe linwu Bad 51 uwargdunidnmun
AdARY: LATOIRN MU war R

Abstract

The objective of this research was to develop a formula and analyze the quality of Beverage from
Durian mixed Mangosteen. The experiment was designed using a Randomized Complete Block Design (RCBD)
study the amount percent of Durian per Mangosteen to all 6 sample are 30:0, 27:3, 24:6, 21:9, 18:12 and
15:15. The result revealed that formulation number 5 contained 18% of Durian and 12% of Mangosteen
that received the highest sensory scores of color, aroma, taste, texture and most acceptable with the scores
of 7.06+1.22, 6.86+1.23, 7.14+1.23 and 7.02+1.22 respectively. Result of the lightness (L*) 52.33+0.06, the
redness (a*) —0.80+0.02, yellowness (b*) 1.02+0.01, viscosity 27.00+0.78 cP, total soluble solids (TSS) 10+0.00
°brix, aw 0.872+0.00 and pH 5.03+0.01. The antioxidant activity measurement revealed an ICs, (DPPH) value
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of 3.97 £ 0.02 yg/mL and a DPPH inhibition of 96.71 + 0.05%. Result of the microbiological quality, in the

first week, no yeast, mold, and microorganisms were not found.

Keywords: Beverage, Durian, and Mangosteen
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NANAmAURAN wideuiuyaliiunalsfifivuaveinsamaalimnzdmsunssmedunaan

TufiAf1ugnanvnssulaglasugaaninIInan nsimuindndusiagosdunauainy3outasionadsdl

o a

Aneanlunisandunuingiu YSuugsaudliniantenimuesm@dndue wagiiudsyansninvenssuiunsuaniy

Y =2

JEAURAAMNTTY TedonaneeiuulguIenTduasugna NI TUNYRTLUTTULAEMTLRLY AR AN BATURY

q U

o v
[ o [

Uszinelnelugradairiuun [5] Aniu 9uidedisjainuaniuasUssliunnnnuedasoanud s sunaudane
1AENINTUIAUNINNNIEAW LAl Uazadunid wWeatduayunisldusslorinnualdviesiued1edduasiig

Annmnisudeturasgnamnssuwusiunalilng
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2. 521 08U35739%

2.1 TUABUNISHARNLATOINUUIN S HUNENTTIAR

v o '
L 1l a

= g vay = d' ¢ Ao & a [ ~ & = =
NIYUNNBUND ‘Vﬂ,‘llﬂa V!LﬁEJUVIWﬂI%ﬁ VmLua’dmw’dmLLGW]Liuuﬂﬂa@mnmﬂ‘uuaﬂmwLuantiauﬁﬂulﬂm

[ VA {

fuazwndalidnvazveniledudutuey Fedveglunaeindanunsausinale luwnds Snefiausaldly

Ay A W aa ¢ a4 @ Aaa o ' =< o 1 % & Y o
NIy Aedsnaiiivuannled lnadendinaniiidvundeulvaniviheutnaduuiungieanieiiieantuyinnis
Aukeniileduidadieiesosanginsa andudnilendounaimauwenidetudeoen diumauiuniugnsnis

nnaes nnsinvesvadlundielioamall 60 ssriwadia udiAnuanseiosas 3 AunanlAdniu tiluusn

JEUNY
Tuwanuinla vuia 150 faddns shnisendle Tanudeudionsduludien 100 ssrwadoa w30 und [6]
2.2 msﬁwmqmmamﬁ’mﬁl,ﬂ‘%'m?{mﬁmL‘%suwamﬁaﬂm
Tnevhmsfinmsandniesasvendendsunanionng Tnsfiaesdrumausmiudodliiu Sovay 30
Tudunauunvesuiazfegne uarlduSinaniaa nde wavih lulSuadine fauuasmiann Charoensuk et
al [7] 35a¢ld 6 deene Toun 30:0, 27:3, 24:6, 21:9, 18:12 way 15:15 LAAINIANTIGN 1 u,asgﬂﬁ 1

M990 1 gATNITNARBLATEIANLIYISUNANTIAR

Durian Mangosteen Sugar Salt Water
Sample

%(w/w) Yo (w/w) % (w/w) % (w/w) Yo(w/w)
1 30.00 0.00 3.00 0.05 66.95
2 27.00 3.00 3.00 0.05 66.95
3 24.00 6.00 3.00 0.05 66.95
4 21.00 9.00 3.00 0.05 66.95
5 18.00 12.00 3.00 0.05 66.95
6 15.00 15.00 3.00 0.05 66.95

Aegne 1 A0EN 2 DY 3 AegNd G089 5 RPN 6
30:0 27:3 24 . 6 21:9 18:12 15:15

3UN 1 1aTesnudyseunauiennns 6 Faegns
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o ¢

23 insgvinanimanmenn el UssamdudauasadunisvesnantasiaTestuiiyiiounaninn
2.3.1 Ainsgiaunmnianie ngvinnsinaiddieiaieaind (Color meter Su ZE-2000 /
NIPPON) YaA1A210@31¢ (L) Aranandudung (a) wagananuudmaes (b) 14 Spare lamp (55919) 1uuas
wmsglunista uazmsinarumia (Viscosity) feia3es Viscometer Brookfield Ju MODEL DV-IIl RV 1§42%a

o a

Rotor spindle 02 (RV-02), Apparent viscosity 250 rpm (SRC=0) , ¥u1nvesiiag1e 500 dadians gauvingiiiedns
Tun133n 25+1 DeATaLTYE
2.3.2 Aipsgvinaninniaai lneviinisin A Usunamewdsiomaiiazargld (TSS) Arusan

aududase (aw) wazAradunsasiag (pH) Tagviinsitasigidloeng 3 §1 UWHUNNTVAABILUY Completely
Randomized Design (CRD) U3 suifisuaiuunnsnsuesaiad olagld3s Duncan’s new multiple range test
(DMRT) fisgduauidesiufosas 95 [8]

'3miwﬁ@mauﬂaﬂWié’wua%aﬁaiz‘uaqwémﬁmﬁméaﬁuﬁmL'%Emmamﬁa@ﬂ

nsfnyuseansamlunisiuenyadase 2, 2-Diphenyl-1-picrylhydrazyl (DPPH Radical Scavenging
Capacity Assay) tnsin3ausegsiinududu 0 - 20 pg/ml thetausazanududuun 1 ml dinarsazans
DPPH fiflanudiudu 0.1 mM luansazanaievueadosas 95 Usunas 1 ml nasllidfusasianelsludifin 30 il
mmfuﬁﬂﬂ’i’mﬂ'wmsqmﬂﬁULLmﬁwLﬂ%"aq UV-Visible spectrophotometer (PG Instruments 5 1 T85/T85+
Uszinaansivenandng) Waaeddanueimaiueas 1 wufiues Safinnuenady 517 unluwes inns
neaesegay 3 9 [9] Ineldans Trolox waz Ascorbic acid iuansazaeunspuiieldlumsiiouiiou uds

WA spandusadluAIumal Souay DPPH radical scavenging activity (% inhibition) fgaun1s
% inhibition = [(Aj— A;)/Al x 100

% inhibition = % DPPH radical scavenging activity

A = AQANGULEANYRILBNEILDE 95% MiFinansazany DPPH

A, = ANgAnAULAIYBIANTaiRANA1SaYany DPPH
11A1 Sowag Radical scavenging activity A5eAUAMUITNTUATNS) UVBIENTNAGDUNIES1INTINNBAUIUNIAT ICyy

Tne?ieAn ICs, A ANUTLTUYRIENTFIRETIaNTaidneyyadasy DPPH lasesay 50 [10]

2.3.3 nrwinmuammalszaduia sl ndu savi ieduta uavamureuTin MU
MAABUY Randomized Complete Block Design (RCBD) [11] lngldinaaaunislsvamduda 31w 50 Ay oy
wuuUszIiY 9-point Hedonic scale (1 liiwounniian-9 veuunniian) I61duteyaiinszsinansadalagld
Analysis of variance (ANOVA) wagiuTautiisunnuwansan9laeds Duncan’ new multiple range test (DMRT) il

sEAUAMILTRNUSBAY 95 [8]

v
N6 o o

2.3.4 AasgnUsunngan 51 AusEnmun U1ieg 1N lisunzuuuANNtUNIIUTEAMAUNET
finzuuuadeuniiaaundinsies mels Standard plate count kazdinsgiuTinaladnesulagIsunsgIuves
Bacteriological Analytical Manual (BAM) @ 4l#LA35 Most probable number (MPN) #1135 7 nnuunlae AOAC.

[12]
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v
o =

3.1 HaNSIATIEAAA NI 1Ad] QALYEE uasUssavduiavesudnfamiiniesiunBoune
T
3.1.1 NANITIATIAALNINNINEATN
MNNITRATIFHAMAINAILNIBAM WUT A1ALETS (L9) AFuns (2%) uaganFudos (b¥) v
6 gn3 finmuAnAiuN19adA (p<0.05) Tasfegradl 1 fidanuading (L) inilge faog1edl 1 ferduns (@¥)
undign wargasi 6 dedmdes (b*) wnfige esnUunasfnaiinauiivasliinasofinnuaing uazand
wides shlsanfiinldanawmudiiu wilkavilfeAunafintu sansiesziamnimduaiunin wui feged
1 (control) ﬁﬁhmwwﬁmqqﬁqm Ao 81.50+3.03 cP lngdwmnasiia 6 fegredauuananeiumeda (p<0.05)
desnUnasfiaiifiutuluuasiegwdmwalindn susidauniafianas iesnludendouivsinaus

wazt1nNaigenIndleng LanIRan15en 2

M19199 2 HANTIATIRAMNINNNN LN INVDINEATUINLATORNU T URALTIAR

Durian : Mangosteen Color

Sample %) e " o Viscosity (cP)
1 30:0 68.42+0.13° -2.79+0.02¢ 15.83+0.09° 81.50+3.03°
2 27:3 68.05+0.02° -2.75+0.01¢ 14.58+0.02° 65.70+4.47°
3 24:6 59.34+0.02° -1.99+0.02¢ 8.3240.02° 38.50+0.64°
il 21:9 54.22+0.13¢ -1.24+0.04° 2.75+0.044 31.60+0.64°
5 18:12 52.3340.06¢ -0.82+0.02° 1.02+0.01¢ 27.00+0.78°
6 15:15 49.69+0.05¢ -0.29+0.012 -0.6240.01° 20.50+1.66"

UGN : ANRRETAAUAIEAIBNYINUANAIITUAINLULIAT kansdisnuuanA 1 ueE 1 T NEE AN 19EaR (p<0.05), L= AI1uaINa

(100 = light, 0 = dark), a = + UAMIANALAY, — LAASANALTEN, b = + uanIAELUEDY, — LanAIERY

3.1.2 NANTHATIEAAUAINNINAT]

PnMTesiUinureudeiiazasld (TSS) wuina 6 fegne daruuandieiuneain
(p<0.05) Tneeenedl 1 waz 2 ﬁﬁimeL%ﬁazavaﬁu’mﬁqm A9 13+0.00 °brix LﬁaqmﬂﬁmmﬂmmﬁmauLﬁuaﬁ
TUinasioUsinamewdsiiavaneld vlieniiTnldanamiudisu mnnsiessiiuinaihdass (aw) nut i 6
freE1e Saruuananeiunaada (p<0.05) Tnesognedt 6 SaruTunmuihdasy inflan Ae 0.873+0.00 wavainns
Anszaidaufunsasi (pH) nudn 1t 6 Faegns denuuansiafunsedia (p<0.05) lnesaethed 1 dAraana
\dunsasne uinfige Ao 6.01£0.01 uazfegnsil 6 faranudunsasiie Yesiign e 4.73+0.01 wanaindufu

o

feepludSunaunniuinadeaiaudunsanisfianas Lanwanised 3
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A1590 3 NANTIATIERRUNNIMTNLATITRIHARAUTIAT RIS B URALT AR

Sample Durian : Mangosteen (%) TSS (°brix) aw pH
1 30:0 13+0.00° 0.866+0.00¢ 6.01+0.01°
2 27:3 13+0.00° 0.868+0.00 5.70+0.01°
3 246 1120.00° 0.869+0.00° 5.51+0.01¢
4 21:9 11+0.00° 0.870+0.00% 5.42+0.01°
5 1812 10+0.00¢ 0.872+0.00%° 5.03+0.01¢
6 15:15 10+0.00¢ 0.873+0.00° 4.73+0.01°

Ry

nuBe : ALRGeTIMiuifMSnysNLANA UL kansdernuuaneiueg1aldodAgmead (p<0.05)

wamﬁlm’]xﬁ@mauﬁamiﬁma%aﬁaiwmmamﬁmeﬁm%ﬁuﬁmL%'&Juwauﬁmm

nransieTeiild fedil 6 Tuinatinnuiniianluiogisiomn fe Souas 15 A IC;, fio
3.88+0.01 pg/ml tosiign uriiqridnueyyadassifian uazile Inhibition (DPPH) snnilan Ao esas 94.30 [13]
Tneita 6 fheghe Sauuansetumeadn (p<0.05) Imaﬁaa&hﬁlﬁﬂzLLuuﬂ'1i‘wmaaumwixa’mﬁuﬁau’mﬁqm Gh)
feenedl 5 Iansada 3.970.02 (ug/ml) awnsadnuansouyadass 1¢ $ovaz 50 uazdian Inhibition (DPPH) Ao
Yowaz 96.71+0.05 UARININ11GT 4

%

M13199 4 HaNSIUeYYadATEYRIHARAMeIAToRIINY B UHALTIAA

Sample Durian : Mangosteen (%) ICso DPPH (pg/ml) Inhibition (DPPH) (%)

1 30:0 4.38+0.02° 94.30+0.00 ¢
2 27:3 4.22+0.02° 95.37+0.16
3 24:6 4.17+0.04° 96.11+0.16°
4 21:9 4.03+0.01 ¢ 96.67+0.212
5 18:12 3.97+0.02 ¢ 96.71+0.05 2
6 15:15 3.88+0.01° 96.78+0.16

Ascorbic acid 3.90+0.01 97.82+0.01

Ry

e : AedeiiiumedisnysiuandeiumuueIi wandianuuanesiuegsiduddynieedia (p<0.05)

3.1.3 HANTIATIERAUN NI ST MU

ﬁ]’]ﬂﬂ’]imiﬂi%Lﬁ‘LJﬂmﬂ’]WV]N‘Uixﬁ’lﬂﬁlJﬁﬂéj’luﬂgu LAYIAMR Towa 6 fegnsfiauuansey
M9EdA (p<0.05) wUsvamduiasud ioduia waznruweusi vewts 6 fedrdlifinuuanssiuneaia
(p<0.05) HaanMIsVAdBUeUsTavdLRamUIn feghedl 5 Idpvuuum Ui unaY S8R warauYeaUTININ
flgn Ao 6.86+1.23, 7.14+1.23 uag 7.02+1.22 Auddy FenzuuunisusyifiuganimmeUssamduiasusana

Weduda wavanuveusin dAnadeeglutisziureuidntosfiavounnn uanadmsned 5
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M99 5 NaNFIATIEERN N sEA AR ave AR ST RSB uNENT AR

Durian:
Overall
Sample Mangosteen Color™ Aroma Taste Texture ™
Acceptability ™
(%)

1 30:0 6.78+1.04 6.44+1.03° 6.72+0.93¢ 6.78+1.15 6.68+1.08
2 27:3 6.88+1.17 6.68+1.19%° 6.78+1.065 6.80+1.25 6.70+1.21
3 24:6 6.86+1.17 6.60+1.21% 7.00+1.2130¢ 6.82+1.36 6.88+1.18
aq 21:9 6.82+1.21 6.80+1.25° 7.10+1.22°%° 6.76+1.38 6.98+1.16
5 18:12 7.06+1.22 6.86+1.23° 7.1441.23° 6.98+1.35 7.02+1.22
6 15:15 7.18+1.23 6.82+1.22° 7.08+1.23%¢ 7.04+1.34 6.96+1.20

NUBA : A1RAENIAUAIAISNYITTUANASIUALILIAT wanITsnNRANAT LRIty Agyn19adif (p<0.05)

L3 a

3.1.4 NANNTIATIENALAINNN

q

AUNSY
NHANITIAATILAUAINNIIRE

q
v
a o o

WNTga winsaTmUagad 51 Yaunsdvianun TudUaviusn wanild fe luwudad 51 wavdunidnanun

WN3EUeAIRENe 5 NlATuATLUUNITEOUTUIINE A UL

Fefioneglunaeiunggu [14] Lansnanisned 6

AT 6 NANTIATIEVANNTNNNREUNTEVRIHARAUeIATOIRINNS B UNALT AR

Microbial Week Result
Yeast and mold counts (CFU/g) 1 Not Detected
Total viable count (CFU/g) 1 Not Detected

4. afUTEHA

PnnsAnIsEefusiedosrut i suransnalunun AU nut dufiudadmesinaadluly
drunavvesimidou asiuade aanmvnanenim ldun anuaing (L) Adues (@) Admdes (%) wagAiniu
wilnanas ilesnanauifventetinn fadunndsanidenFedlussduiiannsodunelédhen fo fduey
vy 1nMsIndinamila nud1 mstarnuninuesiaoene fewe3es Brookfield viscometer Tagsnaaunaiy
AuniAIBeUsINg (apparent viscosity) Ainuifiseu 250 seuseundl duduieulvitliamsafivuasnsidou
1#lasns (SRC = 0) FemnmsifisviinasnsdutsesludunauimSeuinalimamuminanasiiomninan

o P

Hnadiviuvendaiaransld wu ulashmeiidosnimeu (15] Svavilidanuuansisogaideddgyms
& (p<0.05) wazannsamsinAmumiavestindasianasan 81.50 1y 27.00 P Wawiiulinmann Jovas 0%
Bu fevay 12% (el 5) Auvanifduddymeimngsu osanenumin 27 P Sneglunduuesinaimie
Ununan (medium viscosity fluid) Ssdswalasnssonisidengunnigsingluszuunandn Javmnganfunislid
LUULS W B9 (centrifugal pumnp) Tuszuundnsowisswnuiiagldduusunsunuiiuan (positive displacement
pump) ﬁﬁﬂiﬁﬁﬁumaﬂwaﬁﬁﬂmumﬁmga (>50 cP) uarilnasoUszansnmuestuusarissegnsdneu [16-17] dewa
T andunuaUnsaladliussunn 15-20% wenaniimnumilnfianasdisanmdanilunisnen (mixing energy)
wagtiusnsnsinelouanufoussnitamsainde uenani aruminiianasssdmalinisgadondeuly
NIPUILNSEUIILARA warTaBifssrAvBnmmavhnuestuusaissnelddeulnsinadieatu (18] Tud

nsrUINMINaN AnuriiafianasduiusiuAdiausdluad (Reynolds number) figeiuludanay dwmalindauag
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nasuntlunseananasneldteulun1sinnudentu [19] mnunianfanasdaieiudnsin1sanglouninusouy
BINIANUSDUIUNTEUIUAS IAUS DUNS BNNSATBUBINAN AN 11T L9 NduUSEANTNISaN8NAINUSO UL

ANUFITUSLUURNRUNUAMUTEAURIvRdlra JedenaiuseanSa nnsanemanusaulussuuiudy [20]

P '

nMsinRunmaad wud nsiiiulinadnaludieds Snaderveadiiazansle wazaraudu

a

N3AANY (pH) anad uAANUSINUANNTWIATE (aw) WPy uazllenpiiAUTanuALTUDaTY (aw) Ngandmiseu us

q

a

finnanudunsanninimseu [3] lunslesginisiiuenyadasyvemdndusiniosnuiimnissunautan

U

YSinaudenpanniigalusiiegraianue fie Sevay 15 fgnsiueyyadase Ange vinlvinsiudi BaiuuTuinudnne

U

'
a a

biensiueyadassuTuele [21]
lunsnaaeumalssamduia gnaaeulviasuuuainuveulusiud niu sand Weduda uavauveu
51 Fadidnadeegluriszdureuidniiestisrauuin Feinfiansananafldaznuii AzuuuAmNYTEUATUNAY 119

6 segnslaraiuauvey Ndosiian suiliaananleyseuinduanefiiNdaau denndosiunuidy ei3nd

arAy [22]

v '
1 N 6 & & =

lummageuAunInmeaunse linudad 51 wasgdunIdvianun 1Hesnaaniainiun1senenienis
suludiiien 100 esrniwalded w45 Uil 9NN1SEeNAI0E197 5 AeUSuamiseu Sosay 18 naw dunn Souay
12 ileAnsunuluseauneslfURms wmgingiunan aunsaansuyulseanns 5.40 Lndenin (WNAUTSY 150

18aans)

5. @3y

nIdenUI UnaslinadinaudnlUlundsfurieiesiuigdeu ludnsd oy Soudeidonn
Yovay 30:0, 27:3, 24:6, 21:9, 18:12 waw 15:15 ifleifindinauiletenmasdwmanonudnvasuazauamludiy
sina wWasull Ae rAuaing (L) uazanduns () Wfintu uir1dindu (0% anas wazildanuvinanas e
fanmuainmaad wui dediuuiinaidefinnasinlvanewdediazaisld (15S) anas ArUSanueutudase
(aw) Wity wazennadunsasig (pH) anas iflevinsfiuuinandetnaasiinarinlinisiuoyyadassvos
wanSoused sty ounansTn aiusAnE 0 a8 sty nmanadeuneUszamdudanyignsdldasuuy

ANUYBUNINTIGA AD F998197 5 NdnTduveniionSeusosay 18 naullodinn Savay 12 Faldnzuuuanuvey

v
a v = o o 1 a

wigganian laun iud dundu Ausand audeduda wazanuveusiu didieg1ei 5 unianunnn1egaunse
aunIENmun nnsiiudndutiedenaidnanmlunisandunusiudeniag
shuiaeldlunsnanvesveslvanduuliufsnnuniiaianas virlinnseing

TudgUansiusn lanu das 51 wae
NANAN ANUNTTanaIFUNY
wazndsnulunisuavanasnieldidaulunisyinaudediunardudenanisansloumNusouUN AT udWaTauINaD

Uszdnsnmimunaenulutuneulianudouniosiie warn1sandiunuingiueieaInauLana1aiUIEAUTIAN

a a
6. NAANIINUIZNIA
mAeiilasunsaduayuain nesuduaiuinermans Iouazuinnssy (NpaVu 1), sUUssaniu 17U, Usean

o

Fundamental Fund U 2567 é1dnamgnssunisduasuinerdans 398 wazuinnssy (@nan.) Uszaiuausinu aanduideuas

Wl WnInendewaluladssusnanyTuaan
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Abstract

The project team conducted a study of the rice noodle production process at Sinthawee Roi Et
Limited Partnership and found that there were issues with the current production method. The existing
process relied on manual labor for filling and sealing the bags, which caused production delays, resulting
in products that lacked the desired quality and efficiency, and were insufficient to meet customer demand.
Therefore, the team proposed the design and construction of a semi-automatic noodle packaging machine
to assist in the packaging process, aiming to increase production to meet market needs. The results showed
that the evaluation of the seal quality from the developed machine revealed that 98% of the seals were
of good quality, and 96% were of proper size. The machine also showed improved performance: while the

standard time for the original manual process was 44.44 seconds per bag equivalent to 650 bags per day.
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the new machine reduced the packaging time to 31.15 seconds per bag, allowing for 880 bags per day. The
number of process steps was reduced by five, a reduction of 55.56%. The production rate increased by 230

bags per day. Therefore, compared to the original method, the production rate increased by 35.38%.

Keywords: Semi Automatic Packing Machine, Rolled Rice Noodles, and Production Process
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