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The Design And Developing of Dice Carrot Size Sorting Machire : A Case Study of ABC Co.Ltd
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Abstract

The objective of this research was to control the quality of carrot size screening in 10 millimeters
by designing and developing a prototype of a dice carrot size sorting machine with cost savings and
economic efficiency. The design and development of the dice carrot size sorting machine prototype
had a size of 25x20x51 centimeters, respectively. Prime Movers needs 90 watts of electric motor. The
result of the research has shown that by sorting the size of a diced carrot with 8 human laborers, the
production capacity is 297 kilograms per day. The prototype of a dice-carrot-size sorting machine using
a 90-watt motor along with two human laborers for placing plastic bags in the machine will have a
production capacity of 51.36 kilograms per day. By using 90 watts of dice sorting machines, their
production capacity of 17.29% is less than that of 8 human laborers. By increasing the power of the
machine motor to 746 watts, the production capacity increased to 425.71 kilograms per day, which
amounted to 67.76 percent compared to the labor force. And the overall equipment effectiveness of
the carrot-size screening machine prototype was 92.94%. Economic analysis shows the break-even price

of the product is 425.71 kilograms per day and the payback period is 26 days.

Keywords: Carrot Dice Master Slider, Economic value, Overall equipment effectiveness, Payback period

Please cite this article as: T. Chaemchoi and J. Pansuwan, “The Design And Developing of Dice Carrot Size
Sorting Machire : A Case Study of ABC Co.Ltd,” The Journal of Engineering and Industrial Technology,
Kalasin University, vol. 1, no. 6, pp. 1-14, 2023.
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Production of bio-oil by fast pyrolysis of biomass for testing in engines
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Abstract

Production of bio-oil by fast pyrolysis of biomass for testing in engines. The objective is fast
pyrolysis of contaminated sawdust in a fluidized bed reactor at a biomass feed rate of 1 kg/hr and a
reaction temperature of 500°C. The heating rate was 50°C/min. At the end of the experiment, a mass
balance was performed to quantify the yield of the bio-oil and the bio-oil was analyzed for calorific
value, viscosity, density, flash point-fire point and ash content. The selected bio-oil was then mixed with
diesel at ratios of 100:0, 80:20, 60:40, 40:60, 20:80 and 0:100 wt%. The results of the research found that
the yield of bio-oil was 61.8 wt%, with the main bio-oil obtained from the cooling water condensation
unit being 45.3 wt%. The properties analysis found that this bio-oil has a high heating value of 32.6
MJ/ke, a viscosity of 7.9 cSt, and fire point of a temperature of 26.2°C. When this bio-oil was mixed with
diesel at a ratio reduced by 20 wt%, the calorific value and ignition temperature increased while the
viscosity continued to decrease. The results of the test of bio-oil in the engine found that it completely
improved the combustion efficiency within the combustion chamber, resulting in a marked reduction in
the number of hydrocarbons (HC) and carbon monoxide (CO). Therefore, this research should be

extended to apply bio-oil in engines to further study long-term performance.

Keywords: Fast pyrolysis, Sawdust, Engines, Bio-oil

Please cite this article as: C. Turakarn, K. Chaiphet and K. Duanguppama, “Production of bio-oil by fast
pyrolysis of biomass for testing in engines,” The Journal of Engineering and Industrial Technology, Kalasin
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Abstract

The traditional Data Envelopment Analysis (DEA) model can assess the relative efficiency of
decision-making units (DMUs) with precise data. However, it cannot be applied to evaluate the efficiency
of production units with imprecise data. Imprecise data can take various forms, such as interval data or
fuzzy data. This research aims to introduce a ranking method for DMUs with interval data using a Multi-
Objective IDEA Model (MOIDEA model) and the Relative Closeness Coefficient method (RCC). In the first
step, the MOIDEA model is used to assess interval efficiency. Subsequently, the interval efficiency scores
were transformed into precise efficiency scores using the Relative Closeness Coefficient (RCC) method.
Testing the proposed method against problem in the literature reveals that it achieves a high Spearman
rank correlation (r > 0.999) when compared to a method in the literature. Therefore, the proposed
method is reliable and can serve as one approach for assessing and ranking DMUs that possess interval
data.

Keywords: Data Envelopment Analysis, Interval Data Envelopment Analysis, Multi-Objective IDEA Model,

Relative Closeness Coefficient Method
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1. uni
WiII5NTIATIERRUUABUNTOUTRYA Y30
DEA (Data Envelopment Analysis) 14 W3S9
Uszaninmuaglasunnufiouasdmsuinunld
Tun15Usziulsz@ns AnueIniiundn %39
DMUs (Decision Making Units) fiflnanedlade W
Yadwiudn (Inputs) waztadenandn (Outputs)
ImaLLéazﬂﬂ%’aﬁﬁﬂiagaLﬁuﬁaLasuﬁsi'fmﬁ]u (Crisp
Value) [1-3] eg1alsfimumindeyaiunuuyis
(@rveuimdisuasAveuauy) 35 DEA sy
Liansodadiduniendnldla, 51 drewmnil
Wang et al. [6] lauiauaisnisimsigiuuu
f0UNTOUTOYAWUUYI nT07T IDEA (Interval
Data Envelopment Analysis) @115un1suseiiiu
wazdndusumienandisidoyaidutae Fafuuy
nandamansansy IDEA Tiadraduasd 2 i
WUy TALA AU IDEA d@1n5UNISAIUIMKIAT
USEANSAMMTIFUNNSUDOULIAAS Lhag AILUU
IDEA @115 UN15AIUIUNIAIUTEANT AINLT S
FURMSvaULwALY § T deaf UL UENNTS
Aunnegsdasgioru Judunalinanasvesyn
ﬁgmﬁﬂﬁmmzamﬁqm (Optimal Weights) ¥83us
azladeonaliaenndetedeauysaldmiuung

a

UJeyn IDEA 30019081 IAA1UTZENTAINLTS
duivsvaseuwnuuiicualdenaiiadesnia
Alszans Al sduimsvenenas deluniy
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AISHAININNIIAIUSLENT AT UNNSUD LN
ANLAUDRIURANNITVDIAAVLUUL
FaunnsRmuIEnsTnUsE A A mLUUE
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AUsEANS AT s F NS A e anUsziduniag
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AnSumsinsusunhendnninanisuseiiiudy

ANUTEANS MW F IS AT AP zLUL T UL UUY4
AINUINUITEUIIUAUUNITARIUIITANTIA

3
[ 1

S UAUVBINUILNAANLVDUALUUL I L5UIINNTT

Y

AU NTIAUSEANS NN IFUNNS AN UIENAR

N

Tayanwuuylaglddiuuuniendaaiansnig

> ) =

3

TASIEYLUUA aUNTOUY By Al UUY 19VANY
TrgUseasd w38 MOIDEA (Multi-Objective IDEA
model) @1UTUANUIUNIAVTAUTZENT AINLTS
NS LUUYI9n oU 91N uTYILEuel s
Fulszdns aulnddadunms (Relative
Closeness Coefficient: RCC) Iy Wichapa et al.
[7, 8] e?fﬁﬁﬁlﬁgﬂﬁ’mmmmﬂLLmﬁmaa TOPSIS
(Technique for Order Preference by Similarity
to Ideal Solution) 989 Hwang and Yoon [9] R

a a

38 RCC agniunusuussuseansamlvaunse
a d‘

T TUN 15T AT UA UNUIUNANNT ATALLUY
UszAnSnndsduninshuutialuanuideil

=

F991UIT9U LU NAUDNITNAUIITA5TA
UszAndnmdsdusivnsaainlauisaundeym
migndnniidoyauuudiala 935 siiTendn
MOIDEA 574098989800 nUsen15ABULAUD
aa o U U Ly [} 1 a .«.u'qn

35115 RCC dMSUINDUAIUNUIENARNTNTIAN AL UL
UszAnSnndedusinsiuuyaala

2. NMSNUNIUITTEUNTITH
FALUUNNALIAANEATUDINITILATIER LU
fouNsoUYeYa 30 DEA (Data Envelopment
Analysis) gniiausnsausniag Charnes, Cooper
and Roberts [10] F4ALUUNNALAAERSYDIN
a ! & o a e v Y]
138771 CCR Feduuunsndinaansillasonsu
! Aaa aa a a Y]
Tnduifaduszdnsanlunisiaazuuy
Usgdns n1mT sdunWns (Relative Efficiency
Score) Ingfruuilusfnnuinfawuu CCR lagn
sy naldivauidenainvaleannn wu
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AUTAINTTUAIGAT AIULATYFAIEAT AU
Aaundeu wazdudu q [11-13]

M3InUsEENSAWTFURANSAEAILUY CCR
dveffAea1u15nTnUsed@ns A esduninsves
wenAnsIvILLN Tnefiusasntindnusas
wionaninanedase Wadadeunduaydade
nandald lnglydndudesusudeyaliidu
1M351U (Normalized Data) ABUNITAIUIN LAY
laiaj’wLﬁuﬁaﬂfﬁ’mummﬁmﬁﬂmmﬁﬁ@mmLwiaz
Jadenaumnsigmkuunieamn1ansvas CCR
anunsamnaeagvesAmnuotusayasele
nn1sUssnanalagldgenanisusalusunsy
AoNLABSAS 9 16 [14, 15] egrslsAnuugdan
38 cCRandu3sAduszans aanlunisia
UszAnsamdsduindvosmondnd ivoya
FaLau (Crisp Data) agnslsfinuia CCR naalyl
annsauteymn IDEA 18 iesanminendnuday
whgkAnTivayauuuy vselduluunanszning
Toyatniau Lazdayawuuyie

Fafuiil el azienvurdaunnsosil Wang et
al. [16] Felaunaueisnisiause@ns nanids
FUNNE WUUYI9Laz TOPSIS 58 IDEA based
TOPSIS @nsunivgumiaenaid agrelsiniy
I5N15999L U198 UTENBUA TR ILUUNIY
AL AAIARNST @1NT UATUIURIA 1AL LYY
U AT TMABNEURYIGVIUULINEN LagAILUY
NVAEAAIAAS A1MTUATUIUNIA AL LLUY
UsEENSNMBIFUNNEUDIVOULYAUUILLYNNNT
mualaedasereny Jdluuiatlymenarilie
Uszansamdsduimsfidwinlaldaonadaaiu
TRYAUUUYI NANIRBAIAZLUUUTEANT AN
FUINTVDVO VLA UUDI1ILANLDENINAIATLUY
USLANS AT IFUNNSUDIVDULINA AU T UV
gy Fefumsiaufuuunsedamans IDEA
Tidusiawuu IDEA wuunanednguszashazidy
wuan1and sd@msunisudladounns eedl
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yonanidmiunadnslaainnisAuiaainga
WUU IDEA aglimagiluuyssdns amaedunms
Wunuuras Fehlinnsnissusumhenandugs
Funaulanaziianurimeegsdsdmsunisiiay
W33 nslmififiuszans anlunisuddeym
Msdnsusumhenaniiideyauuutas

YoNMNENSHAILIRNS IS ufunIENaR
Hanzuuuuszansarnuuuleiiugilneende
WiIARYDY TOPSIS [9] Ima?'ﬁmiﬁﬁwmsﬁngﬂ
Prunlddnsunisiud suriazuuud iduyag
(Interval Efficiency Score) T uA Az uuui
Fatau (Crisp Efficiency Score) ednsusumiae
NANT AP LULUSEANE AT dUIMS WU U
Tne3sni5658n9135duUsedns aulnddn
gUun'NS s 8 RCC (Relative Closeness
Coefficient) lag 3§ n15a9naInaLlasuiann
Wichapa et al. [7, 8] Faduisnsnisiuseansam
Tumsansuiunionaniisiaazuuulssansnm
\DIFURNSUUUY9

3. 950115
a & vas A o

JUN 1 wansdumeunisussendldizniaue
dmTumsinduaumenanNlveyauuuy
UIZNaUMETUADUNEN 2 TUADU LASTUADULSN
ziausn1sUseiiuUszansnwludnuuailes
1435 MOIDEA annuwlasuszansnwladhuu
219lmele3s RCC
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ANUIUUSEANS A BIFUNNSUUY S
1neld MOIDEA

!

wlasArUseansnanuuulednuuyaadu
favtaaulagleas RCC

\ 4

INDUAUNUIBNAAAINAT RCC

5UN 1 JuneunsAuinvesisnsimiiaue

3.1 AuAIAZLUUUTEENS ATWIINA LU
N19ARIAA1EAS MOIDEA
AMNUALANUILNE AT TIUIUTINUA N NUE
{DMU; /j =1,2,3,..., n} TILA AT NUIGNE N %30
DMU; T dadadnd1g1uiu m 993y i oa319
Uadenandndiuiu s U9 Inedl v, was x;, wnu
Yadenandnwaztadevndiniudisu agialsi
audmsudeyaiduyisanunsofemiadeng,
wazUadenandauuuyaalansd [, X1 uag
Vi, y9 audisiu Taedt x> 0 wag v, > 0 1ng
DRULUIANYDIIS IDEA slatidl [6, 16] UTus
LUUNNAEAFAIARS MOIDEA @nsunisuseLiiu
NUIYHA AN TV 0 AUUUY I L 8ATUIUNIAY
USEANTNITITUNNSUUUYI [Ere, E% ] A67
WUUNARIRAIERST (1)
Max =E' +E!
kk kk
S | | S u u
= zurk Yk + zurk Yrk

r=1 r=1
S | u m | | - . (1)
St 2 Upe - Y — 2 Vi X <0,V), j=1,2,...,n
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m
ZViIk X =1, vk, k=1,2,.,n
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m
SV oxh =1, vk, k=12,..n
i=1

u | u | ;
Vi = Vi, U = Uy, Vi, Vr, VK

Vil v Ul >0, Vi, vr, vk

Tugun1si () vJuaunisidaimuiean
Uszﬁm%mwuwlﬁmaqm %QLLG]'aSDMUk WWu
Mmamamﬁﬁﬁé’qgﬂﬂimﬁu ARUALA Vi WA Uk
Lﬁuﬁwwﬁfﬂmmﬁﬁmﬂaaﬂﬁaﬁ%% i wazdave
NAKA® r MIUAIAU LASNINUALA Ey way El
Wuapguuulsednsnndsduinsveavouun
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YDULIAUUTDINUILNEGH DMU AINEIRU

3.2 uwlasAAzuuUUSEANS AMWIBIFUNNS UL
Yradudnavdaaulasldis RCC

esnaasuuulssansnmidsduing il
agiandunuudae nmsdmiSesanuanudnfey
Ya9IuNaRTIT T ud paWRuILUIAATUANS
wUasAIUUeae (Interval Value) indusaaad
Farau (Crisp Value) Tnelusuised avende
LUIAAYDY TOPSIS u1Usuugatdunisnaen
fuuszansaulnadadunng (RCO) feaunisd
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ANDANARLTIUIN Famadegunsi () was
aun1sl (3) anuddy

Tnofi ArAzuuy E wazaiaziuu B0

AZBUUUSLANS ANTIAUNNFVDIVBULIRN ANIbAY

USIA I UaE 5983 YUNA, T5NI5IReUFUS IS Unlenannidveyauvurlnglinsussdudsyansamuuulyd
UUUYaIYIngUsrasnd mIUNIgNAnTTTRYALUUYN Uay T5auTszanEnIuInaTadIE



. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

YBULUIAUUAINEITU Talduna1nn1sAIuiash
WUy MOIDEA Tushuuuadinaansii (1)
MntusunmszsrinAauARiay
(D) UagATEEEINRINARANARLTIUIN (D) A3
auns7l () wagaunsi (5) mudisu
D -(E -E)+(E -E"),k=12..n @)
D -(E'-E)+(E'—E ) ,k=12.n (5)

91n@UN157 () wazaun1si (5) @1u1sa
AwanmeduUszans anulnddaduins wie
RCC (Relative Closeness Coefficient) L& ¢ 4
auns (6)

rRee, -(D, )/(D, +D, ), k=12..n 6)

g mulendnladan RCC ganinagnunei
PUIYNAR T UL DUAUNANI

4. NaN133Y
Bsiviauedmunsinsusumienani
fdayanuurasiutlym IDEA lusuidedasgn
naaauiulayni Primary School @ sWauely
U89 Wang et al. [16] nnualilsausou
Hunuaewdn (OMUs) a1nduimuaaidade
W14 X1, X0 X5, Xa W8 x5 VNBFR UGN
(Number of Staff) Huilsaeu (School Building
Area) d1umiisda (Copies of Books) ALY UA1
%03 (Fixed Asset) W 2810w Million RMB
UUsENIUelsus e (School Budget) uway
Yadenands y; nuedegdruiutiniseu (Number
of Students) BswaziBunvesdoyatiadorii
Jaduwandn uagmirendn dmiuldiduteyad
Aeadadunsiunnuszdnianuuugiuazdn
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a319fi 1 ey Primary School

DMUs | X; Xz X3 X4 Xs Y:

1 [47,53] 3964 8947 3.54 9.26 [313,360]
2 [39,40] 965 4247 2.04 3.41 [102,110]
3 [65,70] 2222 8543 223 12.07 [263,300]
4 [43,54] 2316 7560 242 57 [261,274]
5 [47,49] 3362 11,035 1.23 59 [292,312]
6 [49,59] 3273 6120 561 8.53 [261,289]
7 [30,36] 1534 7439 2.55 573 [256,270]
8 [45,57] 1130 4043 225 10.07 [73,81]

9 [38,45] 2278 7306 151 7.6 [293,311]
10 [104,124] 7321 25,218 16.91 1573 [1129,1195]
11 [92,110] 6218 11,552 10.86 13.95 [410,455]
12 [38,40] 1878 4155 3.89 6.43 [191,202]
13 [42,46] 2649 6986 1.41 6.22 [242,263]
14 [39,50] 2402 8623 2.18 7.25 [264,341]
15 [55,57] 2359 7200 5.06 8.57 [221,264]
16 [30,39] 1328 6260 1.87 5.68 [179,227]
17 [132,137] 11,922 53,840 8.28 20.07 [2672,3122]
18 [59,62] 3552 11,674 6.76 82 [417,505]
19 [17,19] 1666 3926 2.98 2.83 [125,147]
20 [173,180] 23,200 40,000 23.09 25.18 [3066,3122]
21 [73,74] 3271 21,484 2.34 10.9 [360,386]
22 [59,72] 4301 10,300 2.26 10.14 [290,363]
23 [99,112] 21,175 47,060 7.34 14.35 [1995,2317]
24 [35,41] 1410 13,803 1.65 537 [212,230]
25 [65,105] 30,705 22,000 38.3 15.99 [1252,1276]

4.1 NAN1IIATUIUAIASUUNYTSENT AW LTS
FUNNSIINAUUNNIAAINATENS MOIDEA
INFHILUUNAAAIERS MOIDEA AILan
Tudruvunmepginanans (1) a@u1sadiudeu
lanlaglveanauls Lingo équLaqugUﬁ 2

MODEL:

SETS:

DMU/1..25/: ;

FACTOR/1..6/:;

DXF ( DMU, FACTOR) :
DMUK/1..25/:ACE_L,ACE U,CCR L,CCR U, SCORE, I
DEACCRL, IDEACCRU;

IK (DMU, DMUK) : INPUT L, INPUT U, OUTPUT L, OUTPU
T U,CE L,CE U;

KJ( DMUK, FACTOR): XL,XU,WL,WU ;

ENDSETS

DATA:
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NINPUTS, XL, XU =
@QOLE ('C:\Users\naron\OneDrive\Paper EN
journal\Paperl\PrimarySchoolsGameMO.x1lsx"', "
NINPUTS', 'XL', 'XU'");
ENDDATA
MAX = @SUM( DMUK (K): SCORE (K)) ;

@FOR ( DMUK ( K) :@FOR( DMU (
I):SCORE( K) =CCR L( K) !+ EM(K); + CCR U(
K) ));

@FOR ( DMUK ( K) :@FOR( DMU (
I):CCR L( K) = @SUM( FACTOR(J) |J #GT#
NINPUTS:XL (K, J)* WL(K, J))));

@FOR( DMUK ( K) : @FOR ( DMU (
I):CCR U( K) = @SUM( FACTOR(J) |J #GT#
NINPUTS:XU (K, J)* WU(K, J))));

@FOR( DMU(I) :@FOR (
DMU (K) : @SUM( FACTOR (J) | J #GT# NINPUTS:
XU(I, J) * WL(K, J))<=

@SUM( FACTOR(J) | J #LE#
NINPUTS: XL(I, J) * WL(K, J))));

@FOR( DMU (I) :@FOR (
DMU (K) : @SUM( FACTOR (J) | J #GT# NINPUTS:
XU(I, J) * WU(K, J))<=

@SUM( FACTOR(J) | J #LE#
NINPUTS: XL(I, J) * WU(K, J))));

@FOR ( DMUK (K) : @QFOR (
DMU (I) :@SUM( FACTOR(J) | J #LE#
NINPUTS:XU (K, J)* WL(K, J)) = 1));

@FOR ( DMUK (K) : @QFOR (
DMU (I) :@SUM( FACTOR(J) | J #LE#
NINPUTS:XL (K, J)* WU(K, J)) = 1));

@FOR ( DMUK ( K) :@FOR (
FACTOR (J) | J #GT# NINPUTS: WL (K, J)<=WU (K,
J))) s

@FOR( DMUK ( K) :@FOR (
FACTOR (J) | J #LE# NINPUTS: WL (K, J)<=WU(K,
J))) s

@FOR( DXF( I, J):
WL(I,J)>=0);

@FOR( DXF( I, J):
WU (I,J)>=0);

@FOR( DXF( I, J):
WU (I, J)>=WL(I,J));

@FOR ( DMUK ( K) :@FOR ( DMU (
I):CCR L( K) <=CCR U( K)));

@FOR( DMUK ( K) : @FOR ( DMU (
I):CCR U( K) <= 1));
END

glh’?i 2 1AnU99 Lingo @ususluu MOIDEA

Mndutudrdoyasinaised 14 luldn
Lingo ﬁLﬂauﬁuﬁ@LLamlugﬂﬁ 2 U
UszinanaiiiomansuuuUssansnndsduing
WUUYIIUDIARERUILNER TAUIIDaLIDUANANNT
Auand faanslunised 2
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o 1 % =Y Q‘ a
4.2 nan15AIuINA1IguUsEANS A2uTlndTa
HUNNSUUUVIIVDILARLNUILNAR

% I3

NNALRAYAIALLUUUTEENT AT ITUANS
wuutassanansluansedt 2 anduldaunisd 2)
LazauNTi (3) Mmuna1gauARTIau(E") uas
A1gALARTIUINER) INEuAINATEIENIST
¥99NA1ANARLEIAY (D)) waTSEITNSAN1g
NnegauARdsun (o) Ineldaunisit (4) way
aun157 (5) suddu garefuumduUseans
mulnadeduinsuion RCC Tngldaunisi (6)
waziBunfuandlunsned 2
A15197 2 Andulszansaulnddndusimsuazen
JuRUvasaziendnlnalels RCC

DMUSs [Ek'k = :I D, D, RCC. | Rank
1 (05038057941 | 0.493¢ | 09169 | 03499 | 18
B [04119,04442] | 02663 | 11439 | 0.1889 | 24
5 (0511805838 | 05059 | 09044 | 03587 | 17
4 [05503,05777] | 05383 | 08720 | 03817 | 16
S 06296067271 | 07126 | 06976 | 0.5053 9
6 [0.5647,06253] | 0.6003 | 08100 | 04256 | 13
; [0.637306721] | 07197 | 06906 | 05103 8
s (02949032721 | 00325 | 13780 | 00229 | 25
9 [0.6630,07037] | 07769 | 06334 | 05509 6
10 [0.72d0,0.7663] | 0.9005 | 05098 | 0.6385 5
1 (04688052021 | 03992 | 10110 | 02831 | 22
1 [0.68506858] | 07446 | 06657 | 0.5280 7
13 (0574806247 | 0.6098 | 08005 | 04324 | 11
14 [0.5004,06463] | 05570 | 08533 | 03950 | 15
15 [04801,05736] | 0.4640 | 09463 | 03290 | 19
1 [05147,06527] | 05777 | 08325 | 04097 | 14
17 [0.8559,1.0000 | 12661 | 0.441 | 0.8978 3
18 [0.5704,06908] | 0.6715 | 07388 | 04761 | 10
19 [0.4592,05400] | 0.4094 | 10009 | 02903 | 21
20 [0.9821,1.0000] | 1.3923 | 00179 | 09873 1
2 [04203,04506] | 02812 | 11291 | 0.1994 | 23
2 [0.460805768] | 0.4480 | 09623 | 03176 | 20
s [0.8610,1.0000] | 1.2713 | 01390 | 09015 2
o [05742,06229] | 0.6073 | 08029 | 04307 | 12
25 [0.6950,09152] | 1.0205 | 03898 | 0.7236 4

[E"E7] = [0.2949,1.0000]
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N7 2 1 efianTuuAagnitenEn
WuI1A1 RCC v0emylenand 20 da1a1ngn
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Abstract

The objective of this research is to study factors affecting the service provision of the One Stop
Service Center (OSSQC) at the district level, using a case study in the Maha Sarakham Province area. The
research methodology involves three steps: 1) Survey of preliminary data and interviews with those
involved in the service factors of 13 One Stop Service Center (OSSC) in Maha Sarakham Province. 2)
Determining the weight ratios of factors obtained from the aforementioned survey. These ratios were
presented to five provincial-level consumer protection experts with over five years of experience. The
experts assessed each factor on a scale of 1-9 using the Expert Choice software, employing the Analytic
Hierarchy Process (AHP) for multi-criteria decision-making analysis. 3) The relative weight of each factor
in the service provision of the One Stop Service Center (OSSC). The research findings identified the most
crucial five factors in the following sequence: C3: Convenience in accessing services via digital platforms
(3E: e-service, e-learning, e-document) holds a factor weight of 0.606. C1: speed in service provision and
access to up-to-date information with a factor weight of 0.191. C4: Empathy and professionalism of the
staff, with a factor weight of 0.119. C5: Cleanliness and tidiness of the service facilities with a factor
weight of 0.049. C2: Clarity and accuracy of the provided information have a factor weight of 0.036,
respectively. And such factors are used as evaluation factors for each the OSSC to further develop the

quality of services at the One Stop Service Center (OSSQ).

Keywords: Expert Choice, Analytic Hierarchy Process, One Stop Service Center

Please cite this article as: A. Kejornrak, “A Study of Factors Affecting the Service Provision of One Stop Service
Center: A Case Study in Maha Maha Sarakham Province Area,” The Journal of Engineering and Industrial

Technology, Kalasin University, vol. 1, no. 6, pp. 38-45, 2023.
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