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ABSTRACT

In this study, an acceptance sampling plan (ASP) is proposed under a two-parameter
Akash distribution and truncated life test. The research represents the minimum sample sizes
for the lifetime testing, operating characteristic function, producer’s risk for the developed

sampling plan and the application for a real data set. In addition, the developed method is
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compared with an ASP based on one-parameter Akash distribution. The results showed that the

proposed ASP is effective in deciding whether to accept or reject the product lot.

Keywords : Acceptance sampling plan, Two-parameters Akash distribution, Operating

characteristic function
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2.356, 3.141, 3.927, 4.712 uay P - 0.75, 0.90,

0.95 wag 0.99 AUa1AUy

UFTRMNS 103 ASP (n,C,t/ 1) Faamnsii (9)

3.1.2) AUINAITNATUS N YLLANY

= ar sSuUIna
PEFGEFRDE] Wl nsvinw

3.1.3) Auanl uf pp AiiAeedian
dmduniseonivasnaudilefvundiaiy
\Bavesiin 0.05

3.2) thunumsguiegnaiienseeniui

W lauUssyndldiutoyadss

M1599 1 vwedegstesfigaduiunismegeusianisldiuvesdud Wetmvuadiauiiandu

P Sruuduniidenaninneudivun (¢) Teegneldauufigiu 4 > 1y waz fvun o =35 uay

B=12 dwsu TAD
p* t/ ug
0628 0942 1257 1571 2356 3141 3927 4712
075 0 3 2 2 2 1 1 1 1
0.75 1 6 5 i 3 2 2 2 2
075 2 9 7 5 5 i 3 3 3
0.75 3 12 9 7 6 5 i i i
075 4 15 11 9 8 6 6 5 5
075 5 17 13 11 9 7 7 6 6
0.9 0 3 2 2 1 1 1
0.9 1 5 a 3 3 2 2
0.9 2 12 7 6 i i 3 3
0.9 3 15 1 9 7 6 5 i i
0.9 i 19 13 11 9 7 6 6 5
0.9 5 21 15 12 11 8 7 7 6
095 0 6 a 3 2 2 1 1
0.95 1 10 7 5 3 3 2 2
095 2 14 10 5 a a 3
0.95 3 17 12 10 6 5 5 i
095 4 20 15 12 10 7 6 6 5
095 5 23 17 14 11 9 8 7 7
099 0 9 6 3 2 2 1
0.99 1 14 10 i 3 3 3
099 2 18 12 10 6 5 a i
099 3 21 15 12 10 7 6 5 5
099 4 25 18 15 12 10 7 6 6
099 5 28 20 16 13 10 8 8 7
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M19199 2 Aeddudnuazianzuiins (OCF) dmsuwnunmsduiiogns (ne=2,t/ 4, )dlafimun

=35 uar f=12 & msu TAD wazaanuuasdu P fuanseiu

* pl pg
P n t po 2 4 6 8 10 12
0.75 9 0628 06286 08945 09577 09791 09882 0.9927
0.75 7 0942 05772 08707 09462 09729 09845 0.9903
0.75 5 1257 06671 09066 09621 09811 09893  0.9933
0.75 5 1571 056416 08535 09370 09675 09811  0.9881
0.75 4 2356 049 08319 09257 09608 09769 0.9852
0.75 3 3141 06126 0891 09542 09763 09862 0.9912
0.75 3 3927 04661 08303 09255 09604 09763  0.9847
0.75 3 4712 03384 07617 08910 09406 09639 09763

0.9 12 0.628 0.4222 0.7944 0.9098 09532 0.9728 0.9829

0.9 8 0.942 0.4753 0.8211 0.9222 09598 0.9767 0.9853
0.9 7 1.257 0.4007 0.7765 0.8984 0.9461 0.9682 0.9797
0.9 6 1.571 0.3863 0.7677 0.8930 09427 0.9659 0.9781
0.9 4 2.356 0.4900 0.8319 0.9257 0.9608 0.9769 0.9852
0.9 4 3.141 0.2976  0.7202  0.8659 0.9257 0.9546 0.9703
0.9 3 3.927 0.4661 0.8303 0.9255 09604 0.9763 0.9847
0.9 3 4.712 0.3384  0.7617 0.8910 0.9406 0.9639 09763
0.95 14 0.628 0.3108 0.7194 0.8695 0.9303 0.9587 0.9736
0.95 10 0.942 0.3059 0.7114 0.8635 09262 0.9559 09717
0.95 8 1.257 0.2971 0.7028 0.8574  0.9221 0.9531 0.9697
0.95 6 1.571 0.3863 0.7677 0.8535 09427 0.9659 0.9781
0.95 5 2.356 0.2835 0.6994  0.893 09186 0.9503 0.9675
0.95 4 3.141 0.2976  0.7202  0.8659 0.9257 0.9546 0.9703
0.95 4 3.927 0.1638  0.6031  0.7959 0.8820 0.9257 0.9502
0.95 3 4.712 0.3384  0.7617 0.891 0.9406  0.9639  0.9763
0.99 18 0.628 0.1569  0.5668 0.7756  0.8726  0.9216  0.9486
0.99 12 0.942 0.1866  0.5983  0.7944  0.8838 0.9286  0.9532
0.99 10 1.257 0.1534  0.5553  0.7638 0.8633  0.9147  0.9435
0.99 1.571 0.1757 05844  0.7824 0.8749 0.9221  0.9485

8
0.99 6 2.356 0.1527 05647 0.7678 0.8642 0.9143  0.9427
0.99 5 3.141 0.1269 05418 0.7526  0.8536  0.9067  0.9370
0.99 a4 3.927 0.1638  0.6031  0.7959 0.8820 0.9257 0.9502
0.99 4 4.712 0.0831 0.4900 0.7202 0.8319 0.8913  0.9257

o o
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M19199 3 @ p | g desiign dvisumseenuasnau WemnuarAUEEwoHEn 0.05 uag

ATN51EWeS =35 way f=1.2 dmsu TAD

P ¢ t/ o

0.628 0.942 1.257 1.571 2.356 3.141 3.927 4.712

0.75 0 345486 34.4529 459738 57.4581 42.732 56.97  T71.2261 85.4641
075 1 89621 109238 11.2058 9.7671  8.1786 10.9036 13.6321 16.3571
075 2 55900 6.1929 53220 6.6514  7.1863 57681  7.2115  8.6531
075 3 4.35 45577 43234 42974 47694 4.0598  5.0757  6.0903
075 4 37093 37463 37821 39637  3.6321 4.8423  4.0495 4.859
0.75 5 3.0888 3.2639 34399 31515 29854 39801 3.4528 4.1431
0

0.9 57.7096 51.8229 69.1522 57.4581 86.1689 5697  71.2261 85.4641

0.9 1 123149 134432 145767 14.005 14.6475 19.528 13.6321 16.3571
0.9 2 7.764  7.2899 82638 84939  7.1863 95807 7.2115  8.6531
0.9 3 56584 58699 6.0817 54034  6.4448 63586  5.0757  6.0903
0.9 4 49185  4.6558 4.999 47269 47941 48423  6.0541 4.859
0.9 5 40003 39488 3.8978 4.2992 3.8608 39801 49761 4.1431
095 0 69.2902 69.1935 69.1522 86.4265 86.1689 114.88 71.2261 85.4641
095 1 156636 159589 17.9385 18.218 14.6475 19528 13.6321 16.3571
095 2 9.2322 9.479 9.7276  8.4939 9.975 9.5807 11.9782 8.6531
095 3 65298 65249 69578 65038  6.4448 63586  7.9497  6.0903
095 4 52206 55639 56061 54881 4.7941 4.8423  6.0541 4.859
095 5 44558 4.6331 48124 42992 47263 51472 49761 59708
099 0 104.032 103.935 115511 115396 129.612 114.88 143.627 85.4641
099 1 223562 23.4955 21.2954 224196 21.003 19528 24.4147 29.2951
0.99 12.1418 11.6646 12.6487 12.1575 127382 13.2986 11.9782 14.3726

0.99 6.7304  6.9245 7.4244  7.0065 82303 6.3915 6.0541  7.2643

2
099 3 82715 84876 87068 86959 8.1034 85921  7.9497  9.5389
4
099 5 5594 56587 5726 54433 55878 51472  6.4353 59708

4. wan1saliuN1sIeLazaNUIeHE Aeldnisiinuaaltuulaziduuinninuse
NNANT9AL uansadlegatiosign  wihdu P e muadmsidwmeives TAD 1y

dmSunisnaaou ANRAE018MITIENUN (1)  @=35 war A=12 wan1sAnwId1u1Ta

o o
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a5u1elad1 wnimunelgnIsidauvesdus
NIBNAAAUIUINATIMTOLITY 1,000 F3Lus
(1) wazAmuAliNITNAaaU YN I UVRY

v '
a U 6 a a

NANNUNITAUFANININ T = 942 Flal

v '
o

feduvuIndlegdeeiandiniy
nisvadsudingia tiledivun
P =095 d=t,/ 4y, =0.942 uag c=2 %
Winiu 10 wie w3eenananalainauindiegig
10 wihefiduunesasifuiiiazidenaninmie
vunogeuivuaneu 942 dalusansarliiiu

2 M2y ASP MU Tuunaunsawan sty

= ' s o a va
A1519% 4 Ariladdudnuuzianizy)uinnig

suUIna
ns‘dlnw

M5a15I98 UT'
Te1gnsldundsvesdudiiuiaga () 3
msgldenldegiades 1,000 Hlus Wertvun
Autdedulunisvaaey 95% Heddu
anwaznzUfURN1dmsu ASP Aeld TAD
Wotuuaaianudiendu P fiuandisiy
WERIFINNT1971 2 Fe9nensned 2 eFuneléan
P* =095 c=2
to / 11y =0.942 pul g =4 wurdeilandu

UINNITTUIIINAAN

snwazlanzUfiinisdu 07114

(OCF) ANANULAYIVDIHNEAR LUBNINUA 1/ 14

WeNE19Y
wl g 2 i 6 8 10 12
OCF 0.3059 0.7114 0.8635 0.9262 0.9559 0.9717
Producer’s risk 0.6941 0.2886 0.1365 0.0738 0.0441 0.0283

MINA1TUINIT1974 Aziiudian
A11uLd 998 aguan (Procedure’s risk) 1¢
Aranadiile y/yoﬁmmnsﬁu d1unn3139 3
WanIA 11/ 1y HouTign ilefyunades
yosfuAn R =0.05 Feodungldimmafionsand
P" =095 (m3afmualimnuidssvesgudn
WiNAU 0.05) n=10c=2 d=t/ u, =0.942
wl1y=9479 a5uvrwvladadruan
1> 9.479x(t, / 0.942)=10.063t, = 9479
Falus asndudazgnufiasieniutiozdy
Hoeni1u3amiiu 0.05 u3aduarvzlasy
msveufudlerauninanluinnnivdewitu

0.7114

o o
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HANTITEAINAIEDANADINUNWITEUDY
Al-Omari uazanz [4] Fawamun ASP meldmsuan
K29 BAYNISILADSLIAE (OAD) Na1IAD 91 ¢
Lﬁw’ﬁummmthaﬂﬂﬁﬁaaﬁqmém%msmaau
91gn13ldenuvesdudiiasuiniunasin
Savrdan t/ gy iinduierlduuadiegnades
ﬁqwﬁm%’umsmaaumsgmﬂ%mwm?mé’wx
ANAIRNUAITU uregnalsAniy vundleg1eley
fgndmunismaaovueignisidanuvesdudn
¥89 ASP A1eld@ TAD fA1tiaunin ASP aela
OAD Tefmuaideulatisaiu (e cuas

t/ uy W) wswinfiansand OCF 9z

v
=1

Wo ul gy Senfindu OCF Avgdlanfindu
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2e1315An11 OCF d1m¥u ASP nneld TAD e

Pa8n31 ASP neld OAD \Entiew

5. MsUszenAfutayaase

Lqumiz‘juﬁ’aaﬂwﬁﬁwmﬁ WnUseyna
fudoyaasedadudeyasignisldau (miae:
o) vessardulnihiilddmsunisaudsdudly
T5susualng 91U 20 A Fail 0.9, 1.5, 2.3,
3.2,39,56.2,7.5,8.3,10.4,11.1,12.6, 15,
16.3,19.3,22.6,24.8,31.5,38.1, 53 (%’aaﬂa
1989311370 [91,[10],[11]) Ingridoyadangsn
Ussanadnvnsnimesd

n15UsTUIMAINISITLNDIA2835
A17zU190ugega (Maximum likelihood
estimation)

T X, Xp .0 Xy s udndunadegedy
YU n a1 TAD Heddunitgunazifu
(Likelihood function) 499 TAD LAASASEUNTT

(14)

n 3
L(X|a,ﬁ)=i1:{ #(a+x2)eﬂx , (14

Handudonn1zunazidu (Loglikelihood
function: log(L) 3@ LL ) 484 TAD s saunsi
(15)

LL(x

3 n "
o, )= nlog[aﬁ[zﬁJJrZIog(aerf)ﬁin (15)

i=1 i=1

ATNISITNBST o WAy B @1U1TaAIUIN

991N %=o uay Ok

o op

=0 NISUIANNBUVDY

o o
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suUIna
ﬂﬁﬂnw

M5a15I98 UT'
aunisaenanilag Tosyideudsdaiu-s1duy
(Newton-Raphson) [12]

AsnedaauUseandainnisussunn
ATNISLADIUDY TAD Na15a19InAT —Log(L),
ineusdaaunAvateilaay (Akaike information
criterion: AIC) Lnauditeyavadiud (Bayesian
information criterion : BIC) wagn1snadsulaa
Tulnsen-alusuey (Kolmogorov-Smirnov :K-S)

qmmiﬁwmmuamﬁqaums (16), (17) wag (18)

AIC =—2log(L)+2p (16)
BIC = —2log(L)+ plog(n) (17)
K =S =sup|F, (x)— Fo(x)| (18)

dlo n Aesiuiudiedns p e S1uau
wsdwes F,(x) Ao deddunisuantasasay
U8IA9819 war Fy(x) Ae Heddunisuanias
avauveisz1nsfiaialy m319il 5 wana
Amnsinosues TAD fiaenadesfudoyasie
Ao a=235.3651 way B=0.1193 ar8a
AIC=151.3931 Wag BIC= 153.3845 A1U&16U
AlADANAADU KS =0.0638 wagilen
p-value=0.9997 uanai1 TAD dA1uaenaaeg
fudeyasiuilemuinAadsvesengnislinu

Ya35alnivundnaenanndaiifu

_lap?+6}  (235.3651x0.1193% +6)
"= Blap? +2) 01193(235.3651x0.1193 + 2

=14.6503
)

M13197 6 wans A15LUTEULEUIUIA
Aeg1etegan d1mSunisvagauy ilenivua

d=t/u = 0.628 waz P" =0.75 9839 OAD
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wag TAD d1msueignisldaiuvessalin
YuIREn wuhuafiedistiosdigadmiu AP
aeld TAD fie wirdu 18 ile ¢ =4 Fetfesdn
ASP anelé OAD Fslduunadaegnawiniu 20 e
C=4na11A0 NINAIMUAAT 1 = 14.6503
agldiAn t =9.2004 Fafienlndifestunuifeves
Al-Omari uazaguy [4] Tivmun ASP a1elé OAD

1115095 U1elAi1 ©NAIUBY C 3B U

suUIna
ns‘dlnw

ysanside LT
anunsovensuaendudniuld wazengnslday
\ndsvesduAdIna1nTlA1UsEana 14.65 ey
M9 7 wansanileritu OC dmsu ASP meld
OAD uaz TAD @2unn3il 8 uansdn i/ 1,
teufign dwiuniseuiuasndudi ile
fvuaiAndsweuEn 005 P" =075
WAL c=4 YosunUNISFUFIeYaiensEaNiy

Aeld OAD way TAD

AUANNILLFBUANINYTONUADIYABULIAN

t=9.2004 LABUIAUBENIINIBLYINAU 4 9%

A13199 5 N3UsEINAMNITIEWeS AIC BIC way n1snadeu K-S vastoyasaiduliih

AN Ames AUsEINUNISITmeS AIC BIC K-S (P-value)
235.3651
151.3931 153.3845 0.0638 (0.99997)
0.1193

M19199 6 NswSeuifiguvuaiegsleeign Wenmua t/ ty= 0.628 wag P* =0.75 v83 ASP

nelé OAD uaz TAD vasdoyasarduluih

c 0 1 2 3 4 5 6 7 8 9 10
n (OAD, B =0.2017) [4] 4 9 13 13 20 24 28 32 35 39 43

n(TAD) 4 8 11 15 18 22 25 29 32 35 39
o =235.3651 B =0.1193

A1519% 7 n151USeuLiieu OCF mmﬂmﬁawaaﬂwam d115u ASP a1el@ OAD
(N=20,c=4,t/ 14, =0.628) uay ASP n181d TAD (n=18,c=4t/ 1, =0.628) Liloi1vun

P" =0.75 vostoyasaidulnil

ul 2 4 6 8 10 12
OAD oC 0.9828 0.9999 0.99999 0.9999 1.0000 1.0000
B =0.2017 [4] Producer's
risk 0.0172 0.0001  0.0001 0.0001 0 0
oC 0.7845 0.9735 0.9942 0.9982 0.9993 0.9997
TAD Producer's
a =235.3651 f8 =0.1193 risk 0.2155  0.0265  0.0058 0.0018 0.0007 0.0003
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suUIna
ns‘dlnw

MTETIVY UT'

A13197 8 MsiSeuiteue u/ u, Wesiian dwmsunisseusuaendum WamnunIANEEUes

Y a

U

HNEn 0.05 P =0.75uag c=4 vedunun1sduiingaiionseeansunigld OAD wag TAD vesdeya

sonduludi
t/ p, 0.628 0942 1257 1571 2356 3.141 3.927 4712
1.746  1.877 2032 2008 2452 3.269 4.087 4.903
OAD, [ =0.2017 [4]
TAD 33141 49709 6.6335 82906 124333 165758 20.7237  24.8666
a =235.3651 f =0.1193
6. a@wamﬁ%’a process capability index. Appl Math

o '

mu%%’a‘ﬁwwmLLmuﬂﬁquﬁ’saéNLﬁa
n1suausunelinisuanuateAvaeInIslines
wagn1svaaavetyn1sldauidinun las
nsiiauevuIndeg e iignd1miunis

[

nadau Handudnwauzianigyjuanisan
pl gy iendosfigndiniuniseuiuasy
dufAudanudswosidn waznisUsegnd
wHusduiiegafienisseniuiinaun duiy
YoyavsmFouTouiivunanisnaaeuilliiu
nskanuasefiinedifer Jenanisine
wuth ununsduseehaivaTuiiusyanam
dnaulaflazsouuvioufiasaenaud uazae
THyurnfegaiiontsnaaeutionnin uuy
nsgusegafienissouiunieldnisuaniag
aRYNIIIRBSLAYY unaslial u/ 1y u1nndn
LHUNITguAegaon1seaNFunelfinag

LANUIIDAYNITTLABSLAY?
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o o
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1%

AIMNTIEABTANN 9 AIgTBveuud Autayasin1ass 18951 IURNIEIANTY 15% warkanan
#11un? dsneiieuluuszmalne dsnnisiieszsideyaan wazrandnvostmaniudeya
aunsunalaeiidiuusenouvesardananduius wuildusuuiendlnuulsa A1RaUNG wazen
genafiuanssiuaesgunuUlFuATlsituresggmManuuduifuiliiduresggnianuuyiFes Inetdeu
danesnunarlusiniy OpenBUGS hazUsziliuUsz@nsn1nvasdaluunega1nnisiloulusinsy
$rassaniunzaifelusunsy R udminduihfuuuudidilaituremgmanuuduiifusuuiugiia
flefduvosggnianuusiuiiyizes sisudiouiu Tasgaine RMSE MSE uaz MAE Han1sidenuin
fuvuusndilsitunisuanuasaniazduasaudmiuuluuuuiendlmuudoauasiflaidy
qamaLduuuudull 1Wie1 RMSE MSE way MAE 1eifiouadesinanianuaiamsmsuuuiivanzas
(Model fitting) LLazmsmnaaummgﬂﬁawaaﬁaLL‘U‘U (Model validation)
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ABSTRACT

This research aims to apply the principle of stochastic process for modeling. The
parameters are estimated using Bayesian methods. The monthly average real price of 15%
paddy rice and yield of paddy rice in Thailand were studied. The price and the yield of paddy
rice which are time series data consisting of four components, autocorrelation, an exponential
cumulative distribution function for trend, outliers, and two different types of seasons: the
dummy seasons and Fourier function seasons. Writing algorithms, programming in OpenBUGS
and evaluating the performance of models from simulation programming in R were conducted.
After that, Bayesian methods with dummy seasons and Fourier function seasons were compared
using RMSE, MSE and MAE as the criteria. The results showed that the Bayesian model with an
exponential cumulative distribution function for trend and dummy seasons provided the lowest
RMSE, MSE and MAE for both model fitting and model validating.

Keyword: Seasonal function, Time series, Autoregression, Bayesian model, Markov chain Monte

Carlo simulation

1. UNUI wwalduditileidudu cummulative weibull @

sﬁamaauﬂsunaqﬁﬁﬂquﬁumqudfgulwm ﬁﬂ‘dﬂa (Outliners) L‘ldJ‘LILL‘U‘U Binary selection
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Abstract

This objective of research is to find a solution to the shortest path problem with
trapezoidal fuzzy numbers when travel expenses are uncertain or ambiguous. The researcher
proposed a solution to the shortest path problem under trapezoidal fuzzy numbers by using
the Robust's ranking technique to find representative values of trapezoidal fuzzy numbers. After
that, the shortest path was founded using the Dijkstra algorithm. The results of the study showed
that this method can find the right answer in an ambiguous environment.
Keywords: Shortest path problems, Dijkstra’s algorithm, fuzzy numbers, Robust’s ranking-

technique
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ABSTRACT

The study was conducted to gain improvement measures of time control for crossing
gates at the intersection of the railroad crossing between Nong Khon Kwang station with highway
216 (Eastern Ring Road), Udon Thani province. This area has experienced heavy traffic congestion
during rush hour because traffic volume has increased every year. In this study, only the gate

time issue was highlighted. Traffic microsimulation was carried on by using VISSIM in order to
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specify the location for installing a detector to detect trains before reaching the railway

intersection using preemption system to obtain high suitability and efficiency in gate time control

and to reduce the traffic congestion problem. Compared with the previous measures that the

gates were controlled by officers, the results revealed that queue length of vehicles were lower

(41%), travel time became shorter (4%), time lost due to delays (13%), and time lost due to

being stopped by traffic lights (47%).

Keyword: Traffic problem, Railway intersection, Preemption system
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ABSTRACT

Nowadays, the hydroponic system for melon plants has the problem of fertilizer control

involving the nearest plants from the fertilizers that have more growth rate than the remote
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ysarsive LI
one. Therefore, this research developed the star topology hydroponic system to solve the
distance problem of the plant. This study used the intemnet of things (IoT) to apply for data
storage and communication between the devices. The artificial neuron network was also used
for prediction of the A, B fertilizer quantity. The error of electrical conductivity in each tank was
used as the input for 6 nodes, 5 nodes for hidden layers and 2 nodes for output. Log-sigmoid
transfer function was used as the activation function while Lavenberg-marquardt function was

used as the training function of the artificial neuron network. The result showed that the artificial

neuron network provided the efficiency to control the fertilizer with the RMSE of 14.85.

Keyword: Melon, Star topology hydroponics, Neural networks
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Abstrat

This research is an application of image processing technology with deep learning
techniques to classify the indigo fabric pattern of natural indigo dye processing groups that have
been registered to use the symbolizing geographical indication. In Sakon Nakhon province, there
were 42 groups, with a collection of 216 images of fabric patterns. The model is developed

using the architecture of the convolutional neural network (CNN) which uses the RestNet50 model.
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The model accuracy assessment was 93% with a lower loss of 0.09%. Then the model was used
in the information retrieval system of indigo fabric pattern with deep learning techniques. As a
result, the accuracy on 10 samples of indigo fabric pattern was more than 80%. In addition, the
system can support the identity and basic information of the indigo pattern, which is a part of
public relations for community tourism called “The Indigo Way”. As a result, the community
income has increased and the community also has stability and sustainability.

Keywords: Deep Learning, Image Processing, Indigo Fabric Pattern, Convolutional Neural Network
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ABSTRACT

The goal of this study was to determine the factors that influence customer satisfaction
in bus air conditioning service centers (i.e., Denso’s official representative service centers
in Thailand) in order to understand the true needs of customers. This was done by collecting
data from 100 questionnaires in which the questions were mainly focused on satisfaction.
We were interested in factors such as satisfaction, repair quality, reasonable price, repeat
purchase, repair time, and location. Multiple linear regressions were used as a statistical tool
to perform a stepwise analysis to eliminate the factors that had no effect and to obtain the
satisfaction equation (SAT): SAT = 0.585 + 0.465 (RP) + 0.249 (LT) + 0.169 (L), meaning
that 46.5% of those surveyed intended to make a repeat purchase. Furthermore, the F-test
value from the ANOVA analysis was 34.675. This demonstrated that all three variables had
a significant impact on satisfaction and explains why the regression equations developed are
appropriate and correct.
Keyword: Customer satisfaction, Multiple linear regression, Repeat purchase, Repair lead

time, Location.

1. INTRODUCTION

The  definition of  “customer
satisfaction” comes from a variety of
perspectives, which is understood by many
marketers. Customer satisfaction is defined
as the key to achieving goals in the service
environment, and it involves exceeding the
needs and demands of customers [1]. The
better the customer satisfaction, the greater
the benefits for the company, as customers
will repurchase a company’s product, and
vice versa [2]. Customer expectations serve
as the foundation for satisfaction. When
customers are provided with services or
products that exceed their expectations, they
accept the quality of service as a result of
this. It is the foundation of all business.

Customers who bring their buses in for
service would expect a high-standard service
center, rather than a general repair shop.
Customers who are willing to pay a higher
price must receive a higher level of service
in terms of quality, lead time, and employee
response, as well as the convenience of using
the service shop. Service centers are capable
of providing services that meet or exceed
expectations, resulting in an implicit
satisfaction at the end. Hansemark and
Albinson [3] define customer satisfaction as
a general customer attitude towards a service
provider, or an emotional response to the
difference between what customers expect
and what they receive, in terms of the
fulfillment of
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certain needs, goals, or desires. It could be
said that customer satisfaction is what a
customer  feels after learning or
experiencing a company’s ability to meet
their expectations. Satisfaction regarding
goods/services greatly influences the
intention to revisit, and if the degree of
satisfaction rises, the likelihood of retaining
the existing customer is more likely to
increase [4]. To create satisfaction in
service, especially for the drivers who bring
their buses to the service center, several
factors must be considered. For example,
the repair lead time is critical because if the
technician takes too long to repair the
vehicle, the waiting driver may become
frustrated. The reason for this is that having
a bus in for repairs means that it is unable to
pick up passengers, which affects the fare
collection revenue, resulting in
dissatisfaction with the service. On the
other hand, repair prices may not be a factor
that drives satisfaction as the drivers do not
pay for the repairs themselves. Customers
who are satisfied are more likely to return
to those who supported them, while
dissatisfied customers will go elsewhere [5]
meaning that the key factor for customer’s
satisfaction is knowing the customer's
expectation about a certain product.
Customer satisfaction is the maximum
percentage of customers using a certain
product who perceive its quality, and hence
they are happy and satisfied. We look at
product quality using an aggregate measure
of satisfaction known as market-level
product satisfaction in the marketing
literature. Service quality, on the other
hand, was assessed at the dealer facility
using an individual satisfaction measure of
service delivery. Both of these variables
were utilized to determine customer loyalty
[6]. Transaction-specific customer
satisfaction refers to an evaluation of a
specific  purchase transaction, while
cumulative customer satisfaction represents
an evaluation based on the total purchase
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and usage of goods or services over time
[7]. As a result, in order to ensure the long-
term viability of the bus air conditioning
repair business, we must try to understand
the true needs of all customer groups.
Customer satisfaction is the key to
profitability as satisfied customers will
eventually become loyal customers.

The automotive air conditioning
repair business is highly competitive and
has been especially so during the COVID-
19 outbreak, causing problems in the public
bus industry and inevitably affecting the
amount of air conditioning repair work that
is carried out. The travel restrictions
brought on by the COVID-19 pandemic
resulted in an estimated 20 thousand
international tourists visiting Thailand in
the first quarter of 2021 only [8]. A study of
the factors that influence customer
satisfaction is critical in order to improve
the competitiveness of service centers after
the COVID-19 pandemic has passed. As
can be seen, there are numerous factors that
influence satisfaction, such as service
quality, repair time, reasonable price, and
location, with the assumption that if the
company thoroughly understands customer
satisfaction, it can clearly design services to
meet the needs of customers. In the
following step, primary information was
obtained from satisfaction surveys that were
conducted by handing out questionnaires to
customers who brought their vehicles to
service centers. The essential idea is to
satisfy customers so that they continue
patronizing a business, thus enabling the
business to increase its profit and be
sustainable in the industry [9]. Revenue
from repeat customer service is driven by
customer satisfaction. As a result, a
company must concentrate on the process
of creating customer satisfaction.

After sales service is a term used to
describe the services provided to a product's
customer during the product's life cycle
after it has been acquired [10]. Companies
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can improve their service in order to make
customers happy and eliminate unpleasant
customer experiences [11]. Customer
satisfaction is the level of fulfillment a
person feels after comparing a performance
or results with expectations [12]. Under-
standing the needs, wants, and demands of
customers provides the input for institutions
to design marketing strategies in order to
create satisfaction with the company [13].
After-sales service satisfaction
measurement is an effective management
tool for understanding the true needs of
customers across all dimensions. Building a
concrete framework of appropriate services
fostering loyalty leads to business
sustainability. When researching the factors
that influence customer satisfaction, it is
possible to narrow the gap between the
company and the customer, which is
regarded as something that the company
must prioritize. To elevate service above
that of the competitors, working proactively
in accordance with the factors investigated
is recommended.

Do you wonder if customer
satisfaction surveys are still useful after
several years of use? What approaches
should be used to ensure that data from
customer satisfaction surveys is used more
effectively?[14]. According to[15].
Customer happiness has become the
fundamental to success for hospitality
businesses. After-market automobiles as a
result any business should not overlook the
significance of customer satisfaction. It's
also critical to keep track of the aspects and
variables  that  influence  customer
happiness, and to attempt to raise customer
expectations for these factors and variables
in order to increase customer loyalty.

Another factor to consider is the
repeat purchase or service of air
conditioners, because when bus air
conditioners breakdown, what factors
influence customers' decisions to be using
in our services? That is why we must

o o
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investigate  the  significant  factors

influencing repeat purchases. Aside from
satisfaction, there are other factors to
consider. It has been recognized that the
most valuable customers are those who
return and become repeat buyers [16]. In
return, repeat buyers are more likely to use
word-of-mouth and spend more (e.g., an
increase in margins and cross-sales), while
the costs of retention decrease over time
[17].

The quality of service can lead to
customer satisfaction where there is an
under-standing and improvement of
operational processes, and also the
identification of any problems. To develop
reliable and accurate service performance
measures, customer satisfaction and other
performance outcomes must also be
measured. Service quality is essential in
measuring customer satisfaction and it is
one of the most important aspects of
business operations [18]. Paying attention
and striving to improve the quality of repair
work, as well as assisting customers to be
satisfied, will also assist the service center
to save money on low-quality tasks,
representing a significant reduction in
operating costs. Finally, consider the value
that customers derive from quality, as they
will pass on that satisfaction and
recommend the service to others. Many
organizations strive to establish service
quality standards. Investing in high-tech
tools, staff development through the
provision of training, using Internet of
Thing to identify root causes of issues,
reducing waiting times, service process
monitoring, and always attempting to find
solutions are all activities that contribute to
an increase in the quality of repair work.

Repeat purchases are an important
goal that every business aims for from its
customers, and results from product or
service satisfaction and loyalty. Retaining
loyal customers is less expensive than
acquiring new customers. Service centers
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must try to find a way to establish strong
and stable relationships with existing
customers who have the potential for repeat
purchases. According to a study, service
quality judgments are influenced by price
expectations. especially in the event of a
loss price, such as when the actual selling
price exceeds the predicted price [19].
However, there are risks to keeping these
customers. If this group of customers is
dissatisfied, the aim must be to impress
them more in order to secure a repeat
purchase. Customer needs can easily be met
by determining their true needs. A
consumer typically decides to undergo a
repeat purchase when he/she is normally
satisfied with the brand and is in the last
stage of post-purchase behavior in the
consumer buying process [20] In order to
generate repeat purchases in the future,
service centers must strive to maintain
guality work while remaining professional
in their industry.

This is the first time that a study has
been conducted on the maintenance system
of air conditioners used in large buses, and
the results of the study and analysis could
be used to further expand the study in the
future.

2. MATERIALS AND METHODS

The questionnaire was used to collect
primary data from customers who
expressed their opinions. This was the
starting point for this research to determine
the goal of creating effective services. We
chose multiple linear regression as the
specific tool for this analysis from among
the most widely used statistical tools in
research to investigate the impact of various
factors on customer satisfaction.

2.1 Research concept
The relationship among all of the
factors of interest to us will be linked
together in this research to identify a point
at which we can examine the effect of the
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dependent variables, which is the
hypothesis that we are most interested in.
The data from the questionnaires was used
as input in a multiple regression equation,
as shown in Figure 1.

Repeat Purchase (RP)

Figure 1. Research framework.

Service quality, lead time, price,
location, and repeat purchase are all
independent variables, with satisfaction as
the dependent variable. The research
workflow began with the creation of a
guestionnaire. The customers who took the
buses to be repaired were analyzed as
respondents, and the important factors
affecting satisfaction were derived as the
result.

2.2 Basic  Service  Center
Information

Sahamontol Solutions (Thailand)
Co. Ltd. is a Denso bus air conditioner
distributor in charge of providing
comprehensive air conditioning system
repair services for bus air conditioners,
truck refrigerators, and air conditioners in
passenger cars. The workshop is located
near a large bus station, and there are
numerous public buses in the area. It is also
close to Tarad-Thai, which is a wholesale
market of fresh fruits, vegetables, and
frozen food and the source of a large
number of refrigerated trucks. As a result,
Denso is well known in the public bus and
commercial transportation industries.

According to Figure 2, the service
center's current service activities include
repair following installation and delivery to
the customer. It is a thorough service that
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includes maintenance, replacement of
defective parts, and cleanup. Both work
within and outside of the warranty period.
Customers will look for alternatives to
maintain air conditioners after the warranty
period has expired in order to save money.
For example, shifting to general garage
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services, etc., despite the fact that the repair
center will strive to reach customers
through a variety of techniques even with a
preventative maintenance (Pre-failure)
program, it is unable to provide a service
that fulfills the needs of each customer

segment.

Figure 2. Details of service activities

2.3 Questionnaire Preparation

The questionnaire used in this
study was divided into two sections. The
first section contained questions regarding
the respondents’ basic information and
consisted of seven questions. The second
section inquired about the level of customer
satisfaction. The questionnaire used a
Likert scale of 1-5: 1=Disagree entirely,
2=Disagree, 3=Neutral, 4=Agree, and
5=Strongly agree. The details of the
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questions regarding the level of satisfaction
for each factor are shown in Table 1.

2.4 Data collection
2.4.1 Research population

We collected data via an
online questionnaire from customers who
brought their vehicles to the service center
for air conditioning check and repairs, and
these questionnaires were collected over the
course of approximately one month.
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2.4.2 Research samples
Service center employees
completed a total of 100 questionnaires by
conducting interviews with the customers
who arrived to pick up their buses. In the
case of private vehicles, the owners were
interviewed. In the case of company
vehicles, interviews with the officers in
charge of driving those vehicles were
conducted.
The sampling formula was
chosen based on the formula [20] which
was derived as the equation below.

Z2
n= ——
4(Moe)?
Information:
n =
samples

Number of

Table 1. Details of questionnaire.

- STBUJINa
158719798 UT ns‘dlnw
Z = Normal

distribution level at level of
5% = 1.96%
Moe = Margin of
Error or maximum error
rate is 10%

As a consequence of the calculation,
the following sampling results are obtained:

1.962

n-— W = 96.04

As a result, the sample group will be
100 respondents who will fill out an online
guestionnaire using the Google Forms
questionnaire builder.

Factors

Questionnaire

Service Quality Your satisfaction: in terms of repair skills or craftsmanship/quality of repair

work
Lead Time Your satisfaction: in terms of the time it takes to repair
Price Your satisfaction: in terms of the appropriateness of the repair price
Location Your satisfaction: in terms of location of the service center

Satisfaction

Your satisfaction: in terms of overview of all services in the service center

Repeat Purchase If you have to come back to repair your car’s air conditioning system again,
please give us the weight level for returning to our service center again

2.5 Data analysis

To analyze the data, we used IBM
SPSS V.21 descriptive statistics to describe
the characteristics of the respondents,
which are classified according to five
factors: gender, occupation, education, age,
and income. Following that, multiple linear
regressions were used as a tool to forecast
the factors influencing satisfaction based on
the forecast coefficient and whether any
factors explain the variation in the
dependent variable. There was also a
statistical test to determine the
questionnaire’s confidence.
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25.1 Reliability test for
research confidence
The questionnaire’s reliability
test was successful. Cronbach’s alpha is a
popular method for determining an item’s
internal consistency [21]. According to this
test, the value of an alpha coefficient greater
than 0.60 indicates a reliable model for the
survey results for the population under
study [22]. The decision-making of a
construct or variable is said to be reliable
based on 40 respondents. If the Cronbach’s
alpha (o) value is greater than 0.60, the
guestionnaire is considered to be reliable. If
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Cronbach’s alpha (a) is less than 0.60, the
guestionnaire used is not reliable.

Table 2. Reliability test
Cronbach’s Alpha ()  Description
0.836 Reliable

The results and factors are important
in all questions. Here, Cronbach’s alpha (o)
is 0.836, which is greater than the
recommended value of 0.6, and indicates
that the questionnaire’s factors are reliable.
This also shows that the equations
generated are reasonable and correct based
on the results of this reliability test.

Table 3. Characteristics of respondents.
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3. RESULTS AND DISCUSSION
3.1 Results

311 Characteristics of

respondents
We can explain that the

characteristics of the 100 respondents who
came to use the service in the service center
are shown in Table 2. The majority of
customers were men, 76 (76%), and there
were 24 women (24%). A total of 63
respondents (63%) were working in the
private sector, 25 were business owners
(25%), and 12 were government employees
(12%).  Regarding  education, 36
respondents were educated below a
bachelor’s degree (36%), 37 had a
bachelor’s degree (37%), and 27 had higher
than bachelor’s degree (27%). In terms of
age, the majority of respondents (46 people)
were aged between 41 and 60 years old,
while the income range of 41 respondents
(41%) was THB 15,000 - 40,000.

Characteristic Percentage

Gender Female 24
Male 76
Total 100

Occupation Business owner 25
Government employee 12

Private sector 63
Total 100

Education Below bachelor’s degree 36
Bachelor’s degree 37

Higher than bachelor’s degree 27
Total 100

Age <25 1
25-140 50

41 -60 46

> 60 3
Total 100

Income 15,000 — 40,000 41
40,001 - 60,000 31

> 60,001 28
Total 100
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3.1.2 Multiple linear regressions

The analysis was based on
studying all the selected factors that were
predicated on the initial concept before
creating the regression equation, which is a
concept that can be represented as a factor
relationship diagram.

According to Table 4, As a
result, in order to generate multiple linear
regression equations, we employed a
stepwise method of selecting factors into
the equation, with the first factor being
correlated with a high-level dependent

Table 4. Factors selected using stepwise.
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variable. For this we had three inputs,
namely repeat purchase, repair lead time,
and location, with two factors, service
quality and repair price, removed.

To see how this could be used,
we conducted an analysis of variance. Can
the equation’s independent variables
predict the dependent variable? Table 4
shows that the three models were all
significantly < 0.05, indicating that all
independent variables had a significant
impact on the dependent variable.

Model Variables Variables Method
entered removed
1 Repeat purchase - Stepwise
(RP) (Criteria: Probability-of-F-to-enter < 0.050,

Probability-of-F-to-remove > 0.100).

2 Repair kead time -

Stepwise

(LT (Criteria: Probability-of-F-to-enter < 0.050,
Probability-of-F-to-remove > 0.100).
3 Location - Stepwise
(L) (Criteria: Probability-of-F-to-enter < 0.050,

Probability-of-F-to-remove > 0.100).

3.1.3 Re-evaluation of service
guality (SQ) and repair price (P)

Based on the stepwise results, we
can determine which factors influence
satisfaction and which do not, which in this
case refers to service quality and repair
price being cut. We concluded that it had no
effect on satisfaction because the p-value of
Service quality and repair price was > 0.05.

As a result, both factors were removed from
the experiment. So, therefore, we combined
factors for further investigation by
employing multiple regression equations
with other variables. Table 5 represents a
grouping to study such factors. To consider
the final model (Model 3), we can conclude
the following.

Table 5. Dimension variable summary of multiple linear regression analyses.

Variable B Beta t-value p-value
Repeat purchase (RP) 0.465 0.430 4,917 < 0.05
Repair lead time (LT 0.249 0.252 3.238 < 0.05
Location (L) 0.169 0.215 2471 < 0.05
Constant 0.585 1.541 0.127
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As aresult, Table 5 shows that we
can write the regression equation as
follows: Satisfaction (SAT) = 0.585 + 0.465
Repeat Purchase (RP) + 0.249 Repair Lead
Time (LT) + 0.169 Location (L).

Table 6. Analysis of variance (ANOVA) test.
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The value F = 34.765, Sig < 0.001
for Model 3 was obtained from the ANOVA
(Table 6), which means that the form of the
generated equation is correct, even though
all three variables had a significant positive
impact on the dependent variable.

ANOVA?
Model SS DF MS F-value p-value
1 Regression 14.260 1 14.260 70.406 <0.001°
Residual 19.850 98 0.203
Total 34.110 99
2 Regression 16.722 2 8.361 46.641 <0.001°¢
Residual 17.388 97 0.179
Total 34.110 99
3 Regression 17.671 3 5.920 34.765 <0.001¢
Residual 16.349 96 0.170
Total 34.110 99

a Dependent variable: Satisfaction (SAT).
® Predictors: (Constant), Repeat purchase.

¢ Predictors: (Constant), Repeat purchase, Repair Lead time.
d Predictors: (Constant), Repeat purchase, Repair Lead time, Location.

Each independent wvariable’s
regression  coefficient  (T-test) was
examined. Unstandardized coefficients are
the raw scores for each independent

Table 7. Details of coefficients.

variable that describe the effect or influence
on the dependent variable, as shown in the
Table 7.

Coefficients @

Unstandardized

Standardized

Model Coefficients Coefficients t-value p-value
B Std. Error Beta
1 Constant 1.355 0.357 3.791  0.000
Repeat Purchase (RP) 0.698 0.083 0.647 8.391 0.000
2 Constant 0.631 0.389 1.624 0.108
Repeat Purchase (RP)  0.579 0.085 0.536 6.832  0.000
Repair Lead Time (LT) 0.287 0.077 0.291 3.705  0.000
3 Constant 0.585 0.379 1541 0.127
Repeat Purchase (RP) 0.465 0.095 0.430 4917  0.000
Repair Lead Time (LT) 0.249 0.077 0.252 3.238  0.002
Location (L) 0.169 0.068 0.215 2471  0.015
a Dependent variable: Satisfaction (SAT).
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Referring to Table 7, we can see
that repeat purchase had a significant effect
on satisfaction with t-value =4.917 (p-value
0.001 < 0.05 rejected Ho), repair lead time
had a significant positive effect on
satisfaction with t-value = 3.238 (p-value
0.002 < 0.05 rejected Ho), and location had
significant positive effect on satisfaction as
t-value = 2.471 (p-value 0.015 < 0.05
rejected Ho). Beta is a standard score that
indicates the order of influence of
independent variables from strong to weak.
We can see the importance of the factors of
repeat purchase, repair lead time, and
location, respectively.

A constant of 0.585 indicates that,
if repeat purchase (RP), repair lead time
(LT), and location (L) are -constant
(unchanged), then satisfaction (SAT) is
positive at 0.585 with a standard error of
0.379.

The regression coefficient of the
variable repeat purchase (RP) has a positive
value on satisfaction of 0.465, or 46.5%,
indicating that repeat purchase affects
customer satisfaction. If the repeat order
score is increased by 1 unit, the customer
satisfaction score will increase by 0.465
units with a 0.095 standard error.

The regression coefficient on the
variable repair lead time (LT) has a positive
value on satisfaction of 0.249, or 24.9%,
indicating that the lead time of servicing
affects customer satisfaction. If the lead
time score is increased by 1 unit, the
customer satisfaction score will increase by
0.249 units with a 0.077 standard error.

The regression coefficient on the
location (L) variable has a positive value on
satisfaction of 0.169, or 16.9%, indicating
that the location of service center affects
customer satisfaction. If the location order
score is increased by 1 unit, the customer
satisfaction score will increase by 0.169
units with a 0.068 standard error.
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3.2 Discussion
321 Summary of the
dimensions of service quality
Service quality was removed
from the study because it had no significant
influence on satisfaction. According to the
findings, service quality was removed from
the study, and the majority of respondents
believed the branded service centers' quality
and reputation were acceptable. As a
reason, give more weight to other variables.
This is because the service provider is a
Denso distributor that is constantly
developing the competence of their
technicians. However, many commented on
the speed with which repairs were
completed. This is similar with the findings
of Blake et al. [23], who discovered that the
speed of service is important for automotive
firms. Customer expectations and new
disruptive technology are among the major
difficulties challenging today's automotive
firms. As the service is fairly standard, the
customers are already delighted. The
quality is also affected because it introduces
value to the customer and keeps the
automotive industry profitable. Meeting the
servicing needs of customers has been
proven to be the first step to customer
satisfaction in an automotive organization
[24]. Loomba [25] stated that the main
objective of after-sales service is to keep the
customer satisfied and loyal through trust,
credibility, and security provided by the
organization, and by building long-lasting
connections that contribute to an increased
positive market performance. The expertise
of technicians helps to improve the quality
of service work. Knowledge within an
organization is always important, but
relevant knowledge is even more important
today than it was even ten years ago, due to
the intense pressures that businesses are
currently experiencing.
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3.22 Summary of the

dimensions of repair price
This factor was also left out of

the study. Although price is a significant
consideration, some jobs such as servicing
bus air conditioners, required the skills of
specialists in deciding whether or not to use
a service, the service center, on the other
hand, operates under a world-class brand.
As a result, there is a standard repair cost.
Pricing is based on the number of hours
spent on each type of work. Before a repair
is undertaken, there is a price quote. There
are also conditions such as discounted spare
parts and payment credit. As a result,
customers are already satisfied with their
services. Regardless of the fact that the
pricing strategy is complex, it has a direct
impact on customer satisfaction. Customers
want to find a way to reduce the costs in
their businesses. However, if the price is
right for the quality, a satisfactory level of
satisfaction will be achieved.

3.2.3 Summary of the
dimensions of repeat purchase

Referring to the regression

equation results, repeat purchases had a
46.5% impact on satisfaction, which is not
very high. However, it is a value that
reflects the needs of the bus air conditioner
repair customers who responded to the
guestionnaire. Many factors influence
repeat purchases, such as preventive
maintenance, the need for specialized
craftsmen, etc. If we look at the beta values,
we can see that the results for repeat
purchases are higher than the results for
other factors (0.430 > 0.252), indicating that
the customer is satisfied with the service
and intends to use it again for future air
conditioner repairs. Repeat purchase had a
significant positive impact on satisfaction
with t-test = 4.917 (p-value 0.001 < 0.05
rejected Ho). As a result, it was determined
that repeat purchase influences service
satisfaction.
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3.24  Summary of the
dimensions of repair lead time

Again referring to the regression
equation results, because the majority of
customers who brought their buses in for
repairs were drivers, the effect of repair
time on satisfaction was 24.9%. Even if the
driver has time to rest during the repairs,
this still has a direct impact on the wait.
Ticket sales generate revenue for bus
operators, and drivers are compensated
based on the revenue generated by ticket
sales. Buses cannot make money if they are
stopped for an extended period of time. As
a result, there is concern about the repair
period. In Table 7, the beta value, on the
other hand, is 0.252, which is higher than
that for location, but lower than that for
repeat purchase. Repair lead time had a
significant positive effect on satisfaction,
with t-test = 3.238 (p-value 0.002 < 0.05
rejected Ho), indicating that repair lead time
also had an impact and influence on
customer satisfaction.

3.25 Summary of the
dimensions of location

The location of the service

center had a significant impact with a p-
value of 0.015 < 0.05. This is due to the bus
industry, which is a large industry. When air
conditioners malfunction, buses must be
taken to a service center, which has
limitations in terms of location, as setting
up a repair service center usually requires a
very large area, which may be outside of the
city or in the outer suburbs. As a result,
location has a significant impact on
customer satisfaction, and this can be seen
from t-test = 2.471. As a result of the above
p-value, Ho is rejected. We can see that the
regression equation has a 16.9% effect, so it
is possible to say that the location has a
slight influence.

3.2.6 Re-grouping variables

Furthermore, the researchers

were interested in how the new correlations
of service quality and repair price with
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importance  variables from  previous
outcomes were related. Table 8 was divided
into two groups so that statistical equations
could be used to determine the relationship
of effect between variables in each group.

Table 8. Re-grouping of all variables.

suUIna
ns‘dlnw

MTETIVY UT

To determine whether the results of the
previous regression equation analysis
differed in terms of service quality and
repair price.

Dependent Variable

Group

Independent variable

A

Service quality (SQ)
Repair lead time (LT)
Repeat purchase (RP)

Location (L)

Satisfaction (SAT)

Repair price (P)
Repair lead time (LT)
Repeat purchase (RP)

Location (L)

Using regression equations to
analyze the data, Table 9 shows the results
for Group A, which clearly describe the
relationship and effect of the factors.

Satisfaction (SAT) = 0.514 +
0.073 Repair price (P) + 0.439 Repeat
purchase (RP) + 0.238 Repair lead time
(LT) + 0.155 Location (L).

Table 9. Group A—multiple linear regression analyses.

Variable B Beta t-value p-value
Service quality (SQ) 0.126 0.127 1.390 0.168
Repeat purchase (RP) 0.401 0.373 3.838 <0.05
Repair lead time (LT) 0.229 0.232 2.943 <0.05
Location (L) 0.155 0.197 2.257 <0.05
Constant 0.440 0.265

We can conclude from the above
results that when service quality, repeat
purchase, repair lead time, and location
remain constant (unchanged), satisfaction
(SAT) is positive at 0.440 with a standard
error of 0.392. However, from p-value =
0.168 (> 0.05), it was determined that
service quality had no effect on satisfaction.
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Following that, the regression was
examined to determine the results for Group
B, as shown in Table 9.

Satisfaction (SAT) = 0.514 +
0.073 Repair price (P) + 0.439 Repeat
purchase (RP) + 0.238 Repair lead time
(LT) + 0.155 Location (L).
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Table 10. Group B—multiple linear regression analyses.
Variable B Beta t-Value p-Value

Repair price (P) 0.073 0.073 1.005 0.317
Repeat purchase (RP) 0.439 0.098 4.476 <0.05
Repair lead time (LT) 0.238 0.078 3.062 <0.05
Location (L) 0.155 0.070 2.216 <0.05
Constant 0.514 0.186

Based on the above findings, we
conclude that, when the repair price, repeat
purchase, repair lead time, and location are
constant (unchanged), satisfaction (SAT) is
positive at 0.514 with a standard error of
0.386, and the repair price factor has no
effect on satisfaction with p-value = 0.317
(> 0.05).

4. CONCLUSIONS

Five factors of interest in the
research, namely service quality, repair
price, repeat purchase, repair lead time, and
location, were of varying importance.
According to the findings from effective
statistical tools, customers are unconcerned
about the quality of repair work and the
price, with little interest in location, but are
focused on repurchasing and repair times as
major  influences on  satisfaction.
Furthermore, to confirm the stepwise
outcome, the researchers took the two non-
effect factors and analyzed the relationship
using a regression equation with the
significant factor again. The resulting
recommendation is that the company should
concentrate on its policy of providing
customer satisfaction through appropriate
marketing strategies that are designed for
specific needs. However, service centers
need to develop a service system policy that
emphasizes the importance of managing
customer satisfaction in the area of after-
sales service. Customers will return to use a
service because they are happy with the
work that was performed, particularly the
skill of the technicians, as well as a
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reasonable price. The speed with which
technical problems in complicated air
conditioning systems are analyzed is also
important. For example, to fully
comprehend customer expectations and
service, and to meet customer needs, a new
dimension of service to suit all target
customers should be designed. After-sales
service keeps customers coming back and
encourages them to recommend your
company to others. Studying the
significance of the factors that influence
customer satisfaction in air conditioning
service centers will support executives in
understanding the true needs of customers
and those involved in the supply chain, and
can direct business operations to maintain
competence and long-term competitive
advantages.

5. ACKNOWLEDGMENTS

Authors would like to express their
sincere thanks to Sahamontol Solutions
(Thailand) co.,Ltd. for providing data for
this research work.

6. REFERENCES

[1] Lam SY, Shankar V, Erramilli MK, et
al. Customer Value, Satisfaction,
Loyalty, and Switching Costs: An
lllustration from a Business-to-
Business 70 Service Context. J Acad
Mark.Sci. 2004; 32:293-311.

[2] Wantara P. The Relationships among
Service Quality, Customer
Satisfaction, and Customer Loyalty in
Library Services. Int J Econ Financ.
2015; 5:264-9.

Vol.16 No.1 January - June 2022



[3]

[4]

[5]

[6]

[7]

[8]

[9]

Hansemark O, Albinsson M. Customer
satisfaction and retention: The
experiences of individual employees.
Manag. Serv. Qual. Int. J. 2004; 14:
40-57. [Internet]. [updated 2021].
Available from: https://doi.org/10.1108
/09604520410513668.

Zhong Y, Moon HC. What Drives
Customer Satisfaction, Loyalty, and
Happiness in Fast-Food Restaurants in
China? Perceived Price, Service
Quality, Food Quality, Physical
Environment  Quality, and the
Moderating Role of Gender. Foods.
2020; 9: 460.

Nicasio F. Customer Retention
Strategies for Retailers: 6 Ways to
Boost Repeat Sales and Loyalty.
Vendhg. 2018. [Internet]. [updated
2021 September 16; cited 2021
September 16. Available from:
https://www.vendhg.com/blog/custom
er-retention-strategies-retail/.

Devaraj S, Matta KF, Conlon E.
Product and service quality: The
antecedents of customer loyalty in the
automotive industry. Prod Oper
Manag. 2001; 10(4):424-39.
Anderson EW, Fornell C, Lehmann
DR. Customer Satisfaction, Market
Share, and Profitability: Findings from
Sweden. J Mark. 1994; 58:53-66.
Travel Intentions among Locals in
Thailand for 2" Quarter 2021
[Internet]. Bangkok: [updated 2021
September 27; cited 2021 September
21]. Available from:
https://www.statista.com/

Nunkoo R, Teeroovengadum V,
Ringle C, et al. Service quality and
customer satisfaction: The moderating
effects of hotel star rating. Int J Hosp
Manag. 2019; 91: 10241-10244.

Uil 16 atiuil 1 uns1au - fiquisy 2565

-97-

suUIna
ns‘dlnw

MTETIVY UT

[10] Gaiardelli P, Saccani N, Songini L.
Performance measurement of the after-
sales service network—Evidence from
the automotive industry. Comput Ind.
2007; 58:698-708.

[11] Iswahyudi H. Pengaruh Faktor-Faktor
Kualitas Jasa Terhadap Kepuasan
Nasabah di BMT Amanah Ummabh;
Program Studi Mana-jemen Syariah
Sekolah Tinggi Agama Islam Negeri
Surakarta. Surakarta, India. 20009.

[12] Guntur M. Transformasi Manajemen
Pemasaran. Cv sagung Seto. Jakarta.
India. 2010.

[13] Lovenia COA. Analysis of the Effect
of Service Quality on Customer
Satisfaction (Case Study on Central
Java Customers, Semarang Main
Branch). Bachelor’s Thesis. Fakultas
Ekonomi Dan Bisnis Universitas
Diponegoro Semarang. 2012.
[Internet]. [updated 2021. Available
from: http://eprints.undip.ac.id/
35662/1/Skripsi_LOVENIA.pdf.

[14] Takala J, Bhufhai A, Phusavat K.
Proposed verification method for the
content suitability of the customer
satisfaction survey. Industrial
Management & Data Systems. 2006;
106(6):841-54.

[15] Vigneshwaran SR, Mathirajan M. A
Theoretical Framework for Customer
Satisfaction and Customer Loyalty at
Automobile After Sales Service
Centres. Int J Space Tech Manag
Innovat. 2021; 12(1):15-24.

[16] Gupta S, Kim H. The moderating
effect of transaction experience on the
decision calculus in on-line. Int J
Electron Commerce. September 2007;
12:127-58.

[17] Reichheld F, Sasser W. Zero
defections: Quality comes to service.
Harv Bus Rev. 1990; 68:105-111.

Vol.16 No.1 January - June 2022


https://doi.org/10.1108/09604520410513668
https://doi.org/10.1108/09604520410513668
https://www.vendhq.com/blog/customer-retention-strategies-retail/
https://www.vendhq.com/blog/customer-retention-strategies-retail/
https://www.statista.com/
http://eprints.undip.ac.id/%2035662/1/Skripsi_LOVENIA.pdf
http://eprints.undip.ac.id/%2035662/1/Skripsi_LOVENIA.pdf

[18] Dandotiya R, Aggarwal P, Gopal R.
Impact of Food and Beverage Quality
on Passenger Satisfaction in Indian
Railways. Int J Cust Relatsh Mark
Manag. (IJCRMM). 2020; 11: 37-52.

[19] Toncar MF, Alon I, Misati E. The
importance  of  meeting  price
expectations: linking price to service
quality. Journal of Product & Brand
Management. 2010; 19(4): 295-305

[20] Kotler P, Armstrong G. Principles of
Marketing. 16" ed. Global Edition.
Pearson. London. UK. 2016.

[21] Sugiyono. 2012. Metode Penelitian
Kuantitatif Kualitatif dan R&D.
Bandung: Alfabeta.

[22] Gefen D, Straub D, Boudreau M-C.
Structural equation modeling and
regression: guidelines for research
practice. Commun Assoc Inf Syst.
2000; 4:2-77.

[23] Cronbach LJ. Coefficient alpha and the
internal structure of tests.
Psychometrika. 1951; 16:297-334.

Uil 16 atiuil 1 uns1au - fiquisy 2565

- 908 -

suUIna
ns‘dlnw

MTETIVY UT

[24] Blake D, Cucuzza T, Rishi S. Now or
never: the automotive collaboration
imperative. Strategy Leadersh. 2003;
31:9-16.

[25] Ureshchandar GS. Development of a
framework for total quality service -
The case of banks in India.
Unpublished  Ph.D.  Dissertation.
Indian Institute of Technology Madras.
IIT P.O., Chennai 600 036 INDIA.
2000.

[26] Loomba A. Product distribution and
service support strategy linkages: An
emperical validation. Int. J. Phys.
Distrib. Logist. Manag. 1998; 28: 143-
161. [Internet]. [updated 2021].
Available from: https://doi.org/10.1108
/09600039810221694.

Vol.16 No.1 January - June 2022


https://doi.org/10.1108%20/09600039810221694
https://doi.org/10.1108%20/09600039810221694

ransive LT ﬁ;ﬁf#ﬂa

Ansnanlassudinsdannindeidustsenlaeldimaian1sananznauniauai
Removal of Zinc lons from Rubber Thread Wastewater using

Chemical Precipitation Techniques

vy Wigan’, dunual waseyAad”

Khanittha Charoenlarp"’, Chantamanee Poonjarernsil?

I pguzgaannnssuAme wninedomalulasivisaangamm
2 A AFINTIUANERS W INeSenALUlaETIvIAaN NN
PFaculty of Textile Industries, Rajamangala University of Technology Krungthep, Thailand
2Faculty of Engineering, Rajamangala University of Technology Krungthep, Thailand
*Corresponding Author E-mail: khanittha.c@mail.rmutk.ac.th

UNANLD

I8

o

Inqusvasdifierninleseudnzdnnindadusees Tnefnvanneiivmnzaues
nszuIunsanaznauy aeldansanaznay 3 vila laun Quneulansenlan uraeulansonlen uas
lopsudalia) AnwiUSHIMYeIITANALABUY LIATINISNIU LIANNISANALNBY LazLUSauLiay
Uszansnmlunsidnlessudensdvesaisanasnauusasedn nanismaasmuiian1asfivanyay
Tunsidnlessudingdieiinsanasneudelludeudaludidudy fovas 10 Tnstvinsdeysuns
Usunal 26.67 fiadans setide 1 ans §nsnauiEa 100 seudeund a1 1 Ut snsanaudh 30 sou

o o]

fauU? a1 30 w1 Yasslinnaznau 60 Ui tvdsirveiusunalessudingd 0.13 + 0.05 faansy

oA

sodns Andulszansninlunisiidndesar 99.99 + 0.03 uanandddlA1fey 4.77 + 0.01 A15UN

a o 1 a

1 10.55 + 0.06 LulasBuudraivuRuns Tlof 1,643.84 + 91.32 Hadnsunedns USunaveands

v
o a

WuIuaeY 4.50 + 1.00 Tadnustedng devlddnelunisundn 91.32 vmdewnds 1 gnuimniuns

Aandgy: looaudinsd Wndsannisndndusiesn nsanazneu

ABSTRACT

The objective of this research was to remove zinc ions from rubber thread wastewater.
The experiment was conducted by studying the optimum conditions of the precipitation
process, i.e. the precipitant types (Sodium hydroxide, calcium hydroxide and sodium sulfide),
amount of the precipitant, stirring time, settling time and comparison of zinc removal efficiency

for each coagulant. The results showed that the optimum condition for the removal of zinc ions
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by the precipitation method was to use sodium sulfide at a concentration of 10% by weight/volume

at a volume of 26.67 mL per 1 L of wastewater, fast stirring rate 100 rpm for 1 minute, slow stirring

rate 30 rpm for 30 minutes and and the settling time for 60 minutes. The zinc content of water

after treatment was 0.13 = 0.05 mg/L, corresponding to 99.99 + 0.03 % removal efficiency.

Moreover, pH value 4.77 + 0.01, conductivity 10.55 + 0.06 pS/cm, COD 1,643.84 + 91.32 meg/L. and

suspended solids 4.50 = 1.00 mg/L were obtained. The cost of wastewater treatment was 91.32

baht per cubic meter of wastewater.

Keyword: Zinc ion, Rubber thread wastetwater, precipitation
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ddny 2 wisfiwes Taun Wesidudidmudes (%CBA) e 5, 15, 25 way 35% fuszeznallunisus
AoUNIA (CC-time) Ao 7, 14 uag 28 Yu fiflderauudiusidn nadnsannsiiesginuudsusu
(ANOVA) Ui Snasterrnuudanssdn (CS-value) advinandnuasmnsfiosiudvinasouiu
sewiwsfed unagaeineiisafuannsiinuzauresnuided wandliidiuiiszduees
W13 %CBA Wiy 5% uazsedumisiines CC-time Wiy 28 $u axiifidviswasonsliléin
B3 CS-value guan Wity 275.3887 Fsamnsnifisuilumeuiianelaligannia 99.60%

AEARY : 1T IUSDY ANULTILTITR N15EBNLUULAYIATIZIINISVAGes (DOE)

ABSTRACT

This research aims to study the influence of cane bagasse ash to compression strength
on concrete forming which was value added to the cane bagasse ash for civil industrial. In
research implementation, the design and analysis of experiment (DOE) was applied within the
engineering statistical analysis by the full-factorial experiment technique. This design of
engineering statistics defined two important parameters namely; the percentage of cane bagasse
ash (%CBA) of 5, 15, 25 and 35% with the curing concrete time (CC-time) of 7, 14 and 28 days.
Response of research was the compression strength value (CS-value). Analysis of variance

(ANOVA) results indicated the influence of both the main effect and interaction. In optimized
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parameter condition, the %CBA of 5% with CC-time of 28 days was obtained the maximum CS-

value of 275.3887 which was compared to the desirability value of 99.60%.

Keyword: Cane Bagasse Ash, Compression Strength, Design and Analysis of Experiment (DOE)
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NO %CBA CC-time CS-value

17 15 14 217.25

18 15 28 238.37

19 25 7 95.81

20 25 14 112.09

21 25 28 126.17

22 35 7 80.85

23 35 14 100.474

24 35 28 120.12

25 7 172.04

26 14 251.9

27 28 274.34

28 15 7 119.13

29 15 14 216.7

30 15 28 238.37

31 25 7 99.55

32 25 14 115.39

33 25 28 129.8

34 35 7 82.28

35 35 14 101.882

36 35 28 119.13

A151971 2 NadNNNITIATIZIALLUTUTIL (ANOVA)
Source DF SS MS F-value P-value
Model 11 153230 13930 3650 < 0.01
Linear 5 142476 28495 7466 < 0.01
9%CBA (A) 3 108594 36198 9484 <0.01
CC-time (B) 2 33882 16941 4439 < 0.01
Interaction 6 10754 1792 470 < 0.01
AB 6 10754 1792 470 < 0.01
Error 24 92 4
Total 35 153322
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Abstract

This research aims to develop formwork installation techniques for 250 x 750 mm
rectangular cross-sectional reinforced concrete columns and study the efficacy of developed
formworks in a real construction project to be able to construct quickly and reduce problems
caused with conventional formwork. The results showed that developed formwork can reduce
the number of crutches, and assembly columns of time. The tower crane can be used to lift
and wear it into the reinforced steel of the columns without deformation. The resulting concrete
columns have been a smooth surface, neither deflected nor deformed from the formwork.
When the developed column formwork was used to the construction site of a high reinforced
concrete building for 8 floors, 3 buildings with a construction value of 408 million baht, carried
out for 11 months of the construction period of time. A total of 144 columns per floor were
required. Hence, this research found that the developed formworks were able to withstand
deformation both of lifting with tower cranes and pouring concrete into the formwork.
Furthermore, this research has achieved the column size as needed, without deflection or
deformation. Therefore, it can reduce the construction time of reinforced concrete columns in
the formwork installation by 33 percent, which decreases the cost of formwork, crutches and
labor in order to reduce construction time and costs effectively.

Keywords: Concrete formwork, Structural steel, Reinforce concrete column
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nsmAANAAIALAReuTesteya N15Tnspinisivavesnsruiuns samfmdnnisnadlssny
NAN1TITE NUI1 FEUNTTULIAITmNNEaN Ao 30 saU AAuuNTesiu 95% LauINTEIu
TunIEUINNTT MIVUAMAZNIIRNTINERY NAUTUUTI Wi 90.83 Fun¥l anas 24.35 3undl (21.14%)
VAR IFIUElUNTEUIUNTTALILAENITUTTY MaeUTUUTE Wiy 202.67 Fundl anas 5.53 Jundl
(2.65%) NM5BATIEINITIMaTEINTEUIUNTS WU nasUSuUTadinsuIunsALliu sseendluns

YULY 42 LUAT 8RaY 23 LUAST
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ABSTRACT

The aim of this research was to improve the manufacturing process for waste reduction
in auto parts manufacturing during transferring, waiting, transportation, checking, polishing,
and packing, via investigation of standard time, calculation of timing cycles employing Maytag
method, determination of data tolerances, process flow analysis, and principles of factory
planning. It was found that, after the improvement, the optimized timing cycle was 30 rounds
with reliability of 95%. The standard time of the process, transferring, and checking was

90.83 s (24.35 s reduced; ca. 21.14%); meanwhile, that of polishing and packaging was 202.6
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(5.53 s reduced; ca. 2.65%). By the analysis of the process flow, the transferring distance was

42 m (23 m reduced).

Keyword: Work Flow Improvement, Waste Reduction, Process Time Study
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msvhauneliteulunisiaulni fesns
AULSININTFIU KATNIIAINUATINITYINI
Y19 TALAY %Qﬂﬁﬁ’]mmmnmmmgm
fiumeulunisauduau feil

2.3.1 Uszilludnsu3a (Rating factor; RF)

N15U52 i UNS 0aIAULTAUIN

nsvinuvesrununelinisfinuiuegiaila
WiaSeufisuduainusy Unfdanaaiseau
ANULUNARD 9RMIIN1SVNUTINTnIULREY

Fatipudrunglunisvinuiuneaualsvineu

'
= £%

neldmuugifgnies

2.3.2 nsAuInIaIunG (Normal
time; NT)

(NT) = (ST) x (RF) (1)

Toedl NT e 1anund Guad)

ST Ao nadunu uii)

RF Ao n1sUsziiiudnsnialunig
U

233 fmuananiiie (Allowance time; A)

lesanianundfinaunlaly

Fupouindadunarnmsinuiiosegaioous
nsvinunnegslilavinlaglifinisveaineeu
viaLAamnandias fedudesdinanilolilv
dwsunsaling o ninausududesdinandmsu
vihAedsdmiunsiinuies Tasvinluudior
¥ 4.5 - 6.5% wilugmannssuviald ay

AMUUALIN 5% V9IAYNNUNNUA AHDEIU
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yaratoralasuluauaninwinasuls Aie

3
¥

Nugnu (Wudrasfidmdvaum o lesdnis
139974 T¥1I19UsEnA (International labour
office; ILO)

2.4 n159m27197915397u (Plan layout
design) [8]
Asadalsesnudunisnaunuiie

a

Fanaiaieaile ta3eadng ausu gunsal Tnghu
AeusauasaIn wazatiuayulunisndnves
Tse01u ludrundevdefuiiiimunzan el
A3aiuns ndelianuvasnds Usendn wavil
Usvangnngegn
2.5 A9 wavairaununiinuduiug

99NANTTU

ANMUFUNUSVILAaEAINTIN Lneld
Azluduilansseauanuduius Aanssuladl
ANuduiusiuNIn AlvazuuualIudfey
seiuge lumsnduiufanssuladisinudusiug
futfen AlviazuuuAud Ry sziusi

2.6 N1SANEBINTEUIUNITHANTUINY

PRIIEN

FusruFaedgne uanafenind 1 1y
5EUIUNINLE FaudnisieTeutuay luauds
mimnaau%uqﬂﬁﬂaﬁauﬁ%dwaﬂﬁﬁuqﬂﬁw
TAeTinsyUIUNNSHART A 9 NSEUIUNTS

1 mswlengunuiu (Preparing part)
WunsguIun1snsI9deu wardausiinuey
FunutunuRuildSoudou Jearuldltuamu
fduniu ey wavidusesaiin (Scratch)
naalunsEuIuNTNuE

2 A1391AINALEIAT U (Clean

and air jetter) WunszuIunITiIAILEL DN

o o
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amsansisn WIT f{éz\’:frfv?a

FUNULAYNNTITUIEIYINAINUALDIN LALLATDY
wWhadlunisviianuazenaiieUesnudeanysn

19 9 19y Wiady vudn Wusu Aadaluiuda
AU

3 nsTuanTuuTuaENIUE1LEE
(Conveyor) Dunsusznoutunldan (Jig) i
wssuludeaiunsguiunisindnladnade uwag
ASWUE

4 msindalwiinadnuuindusuy (A
blow) Wunsyuaunsidalihadnuuintuny
Tnsfunuaziadeuiiiiuueusd (Robot) 01de
wssanlunisileesluwes dmsuiiudsey
Iihidunaradiluvufntuau ieannisga
AsanUsnuesindunuLes

5 nsiud (Paint) Wunswudaslui
Frguufiniunisiiauazennuda Taely
nszUIUNSEATeIdEYLELS Robot iinuntsly
nsnud Taewunanun 3 4ud (3 Code) dail
Iwswes (Primer), wa (Base) wagimaes (Clear)

6 M58 (Baking part) Wunszuiunsi
Vlgunuiinudinsuds Tnetunuezindeuly
FuEETIUAEE (Conveyor) Wuiaseudi 1 1
Woswudou waziaseud 2 Juremuuuuiby

7 419909 1N@1ENIURILAYY
(Conveyor) La¥A3I9@e T (Unload and
inspection Part) 18un1381t913 U UARY
NOIDUAI88NAINAIINIUANAYY (Conveyor)
Laz0enoanaNnan (i) Laz¥IN15AIIVEOU
Fuy

8 N159ALI1 UAzN15U53q (Polishing

and packing) tdunsguaunislunisuiiv
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v
a a

Adunuliieu wasedeufintunudethends
dvngud uazusseasludalvinsumudnuiu

9 As19@0UTURDUAAT 1Y (Final
inspection) MIAIUANANATN (Quality control) ¥
mInTaABUAT AT EvBIN ST UILMSHARR BT

defarAsaudn uardwauiugnen

AN 1 FUNUAIBENS

3. N1SANEI

3.1 nansfnyIneuNsUTUUSS

-— OK

| |POLSHING

ssUJIAa
ns‘dlnw

ysansidve LT
ANUaqUaMAnTy lunseuiuns
YUAIALN1I7TI9E0U (Unload and inspection)
LLagﬂixmuﬂﬁ%’fﬂmLLazmimifq (Polishing

and packing) lun1wil 2 uansituniinAugey

¥
Yo o

WadeeSurelenail

¥ '
N a

1. iuitdmsudafudatan uavtiuans
uflifuiiaafurildninnulunssuiunsauds
¥WAEN15M339@0U (Unload and inspection) i
syermensvuen (Jig) filna

2. 97UA LAZITUTENITTALIN
(Polishing) Simssmivluituiliientiu Gsenaiin
aufanaralun1syie fe dnisthauiidld
N1590LaT (Polishing) delunszuiun1snsI9deu
YDINSAIUANAMAIN (Quality control) 1at

3. unienisvudieauiidnwaed

o

Utou uavagan

v
= ) [

4. Wu‘ﬂﬁﬂ‘ﬁ'ﬁUﬂ’]‘Uﬁi@ﬂ’]iUiif\!

2 o

(Packing) fin1sdmtnuMluiuunzay uazaniuy

iy narUd It lumMsAuN U adRga

) r

CONVEYOR

1

e
g

'WAITTING PACKAGE AREA

3UM 2 fannsvienu newdiuds

o o
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3.1.1 mMs@Anwan
3.1.1.1 NMsUSEINAITEUNMSIULAN

AMUUANUIYYDIAINANE

Ao U9 (s) InaUszunusauNIsIULIAN A 10

saU B98N uluLsarSauly 4

LIA1URYNI1 120 Ju

v

F1838N15 U TN

(Maytag) lneiiisnsesil

3.1.1.2 WA#de (R) 31ngns
(2

- Xmin

ssUJIAa
ns‘dlnw

MIETIY UTI

3.1.1.3 MALRGY X laa1nans

x=& (3)

n
lnef  x; Ae ALQduEUALn

n e Iuudeyananun
. R

3114w = (4)
) X
Tne?

R Ao Amiide

X fo ALady
3.1.1.5 as1amduiin (Maytag)

J1ANdy harALafenlaul

prsuanduiinasnsnletuidalunise

Wwduin (Maytag) wamafani15199 1 aglam N

(U ASIUNITIUNIANTMLNEEY) NSEAUAIY

et 95% ANAINNARIALAADY +5%

A998 1 MaNdufin (Maytag) [9]

R Joyaanngy R ToyaNngy R HEERRGH]

X 5 10 X 5 10 X 5 10
0.1 3 2 0.42 52 30 0.74 162 93
0.12 4 2 0.44 57 33 0.76 171 98
0.14 6 3 0.46 63 36 0.78 180 103
0.16 8 4 0.48 68 39 0.8 190 108
0.18 10 6 0.5 74 a2 0.82 199 113
0.2 12 7 0.52 80 a6 0.84 209 119
0.22 14 8 0.54 86 a9 0.86 18 125
0.24 17 10 0.56 93 53 0.88 229 131
0.26 20 11 0.58 100 57 0.9 239 138
0.28 23 13 0.6 107 61 0.92 250 143
0.3 27 15 0.62 114 65 0.94 261 149
0.32 30 17 0.64 121 69 0.96 273 156
0.34 34 20 0.66 129 74 0.98 284 162
0.36 38 22 0.68 137 78 1 296 169
0.38 43 24 0.7 145 83

0.4 47 27 0.72 153 88

Ao U9 (S) IngUseuausaUNISIULIAN A 10

nnsAFEnYlARIMUANUIEYRLIAN

soU +HUBI91NLIa1N15YNuluLRarsauly 4

I 16 a

o o

YUN 1 UL - ﬁQ‘L!’]EJ‘lJ 2565

11A7UBENIY 120 U NUITATVB UGN

(Maytag)

NUIINITVUAILALNITATIVADU

(Unload and inspection) #u31 #59UN153UL81
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geaneg 27 sou wazlunszuiunsdanuay
N13U399 (Polishing and packing) fseumsduan
gugnagi 30 sou

garilunisivedladenldnissuian

=

7l 30 seu wielwlasziualtudatu 95%
AN ILARALAR DY £5%
3.1.1.6 N153ULIA"
AMIAMMIUNSTULaTT
wangauilelilddoyaifiniunindede 7 95%
fin 30 saU Feldinnisiiudayaiaiaseves
Ms¥auI 2 NsEUIug Tneudsmuanudesi
nInulasy
3.1.1.7 nMswiAAuAaIninaey
Ypetoya
wdsndildanaaiLdatun
v-i’wmml,ﬁ'ammﬂmmLﬂ?{aumaasﬁ’a;ﬂa (Relative

] ' a -
accuracy) IuLLGIaNWuEJEJEJ Imm‘uﬂ’mmﬂaau

amsansisn WIT f{éz\’:frfv?a

+5% anely 95% HUMLNBAINTININ AU
nadnseanuIiA1INnI 5% Feenisiiiu
A1 n eanluidos auldanuwiugduindany
dosmaifteuandifiuindoyavesnanilduniy

Wotlelavsdlnedlgns feil

i o o
ATAINUAFTALARDU = ZZ(

2 \W (n—l)) ©)

Tnef

Zg( Z ) Ao AnduUszans
2 \W/(n—-1)

ANULTRLIY (ﬁ]’]ﬂ@’]’ﬁ’]ﬂﬂ’]ﬁLLQﬂLLQﬂﬂ’JW@Jﬂ’W%L{Ju

WUUUNANIASEIW)
0 o Andsauuinnsgu
n Sruuvesteyaviavin
A1AuAaILAReuTeIToyatta 2
ASEUIUNIT LANAFIA151971 2 LAEANSIeT 3

ANUFIAU

AN 2 AIANAAIALARDUNTZUIUNITVUAILAZN1T9 32988 (Unload and inspection)

nsAUINIIAININAR ARG UYEITRYAT 95% +/-5% (Z - Tabel)

L . AftldannnisAruan

No. ANDIUIYNTIININUY a g % o m Confidence 95%
o nenvn Uig) 08NN 095 0475 196 038 539 0.14
§ 2 fiudn Uig) sauusdenifu 095 0475 196 024 539 0.09
é 3 fiun Uig) ladnitevilaend 095 0475 196 0.19 539 0.07
§ a @nthe (Tag) SufinEnuniuau 095 0475 196 0.26 5.39 0.09
E 5 thin Uig) Mlddvludivlufiuidiudn i9 095 0475 196 327 539 1.19
= 6 wihupuluedanniedlatun 095 0475 196 0.68 5.39 0.25

1 msnsI9eeuiuau wainsviud 095 0475 196 051 5.39 0.19
N2 wonendutestululuanumuddes 095 0475 196 0.24 539 0.09
% 3 fuNuiuTIged 095 0475 196 024 539 0.09
% 4 quauilufuiivheladde 095 0475 196 085 5.39 0.31
é 5 uennudueinasds 095 0475 196 016 539 0.06
:%, 6 thenuiuenluds liuieladude 095 0475 196 052 5.39 0.19

7 astuiinsne91uUnIINGn 095 0475 196 371 5.39 135

Uil 16 atiuil 1 uns1au - fiquisy 2565
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A13197 3 ANAIUARIALATOUNTFUIUNTTALILAZNITUTTY (Polishing and packing)

MIETIY UTI(

ssUJIAa
ns‘dlnw

N1SAUIUIANANNARIALATDUTBITaYAT 95% +/-5% (Z - Tabel)

o . AfildaannisAiuan
No. AN93UIBN19IN9U o % g o VO Confidence 95%

1 Wendniuiiudanadonussqnud - 095 0475 196 051 539 0.18
- 2 AsNFRUTUIL A e LA 095 0475 196 0.26 5.39 0.10
S
ag 3 mstaun (Polishing) snullgmidindudte 095 0475 196 1382 539 5.03
% 4 asRspUTuMATITN (Polishing) 095 0475 196 034 539 0.12
é 5 Fewnulddiuss 095 0475 196 026 539 0.09
;é"‘ 6 @athe (Tag) NMInT19@0U (Inspection) 095 0475 1.96  0.80 5.39 0.29

7 é’wmuﬁussa}ﬂiu dmsauguaun 095 0475 196  0.69 5.39 0.25

1 IULmé’wmﬁuﬁLﬁué’ﬂmm%’wmsqmuﬁ 095 0475 196 051 5.39 0.18
‘: 2 mnaau%umumﬂmawwa"uﬁm 095 0475 196 0.26 5.39 0.10
;% 3 Polishing muﬂgymLﬁﬂ{judw 095 0475 196 10.21 5.39 371
é 4 avRdpUTuMANIITRN (Polishing) 095 0475 196 034 5.39 0.12
é 5 Geawnlddiusg 095 0475 196 026 539 0.09
2
32 6 @nthe (Tag) NMInT19@0U (Inspection)  0.95 0475 1.96  0.80 5.39 0.29

7 ﬁﬁmmﬁmﬁgﬂiu dimspavguAMA 095 0475 196 0.69 5.39 0.25

3.1.1.8 msUszifiuaslunng
Y91U
NIAUIUNLIANNIATFIUYDY
NUNIIU B1AENITILATIERUSLLAUAIE RSN
ASURUUEREE (Westinghouse) 13u
et lunsUTERUAILSY wazanugunyly
379U TnnasiAzUUY LARIFIn1SIT 4
AZLUUNITUTELAUD NS
AL IVBINTNIIUNTLUIUNISVUAILAY
N19M329@9U (Unload and inspection) A®
wilneuaud 1 fa1uszifiugnsnnnuss whiu
0.27 Uszansanlunisvinaru 1.27% winay
Audl 2 fiAUszsfiusnsinanuisa wafu 0.30

Yseansnnlunisvingu 1.30%

o o

Uil 16 atiuil 1 uns1au - fiquisy 2565
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AZLUUNITUTELAUD NI
AULSIVRINTNITUNTEUIUNITTALILAE
N15UTIY NTEUIUNTTALINUALAITUTTY
(Polishing and packing) Ao wiinauAud 1 fien
Uszilludns1mautsa v 0.27 Useansan
Tun15¥ay 1.27% wiineuauil 2 Sadsziiu
9951A213L57 Wiy 0.30 UszanSaanlunis
Y1197 1.30%

ANSIAZLUNAINITAYIUN
A1uINnILIatUnA (Normal time) wazLian
11719974 (Standard time) Tngimuaiaile

dwiuyama 5% wailedmiuauatl 5%
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amsansisn WIT f{éz\’:frfv?a

A15197 4 p3AUsERaUAIs 9 Tunsusefiuanusinuisveanaiuend (Westinghouse)

iz (Skill)

A2UNgeU (Effort)

0.15 Al dungguenn | 0.13 Al Frungen
0.13 A2 0.12 A2
0.11 B1 fun 0.1 B1 fun
0.08 B2 0.08 B2
0.06 C1 A 0.05 C1 f
0.03 c2 0.02 c2

0 D Laae 0 D LaaY
-0.05 El nold -0.04 El nold
0.1 E2 0.18 2
-0.16 F1 msUiulys -0.12 F1 AsUTUUTS
0.22 F2 0.17 F2

danuwanaaulunisvineu (Condition) AwEsiLaNe (Consistency)

0.06 A ALgey 0.04 A IR
0.04 B fiun 0.03 B fiunn
0.02 C A 0.01 C f

0 D Laae 0 D LaaY
-0.03 E wola -0.02 E nola
-0.07 F AITUTUUsS -0.04 F AITUTUUTS

3.1.1.9 MIAIUIUNIIAIUNR 1. auledmivdiuyana
(Normal time) - Wunaniaivelindnaiuih

A1SdULIan kazUszidu AdIUM

At luntsirauveanidnaeu @aunsa
AR anUnAveuAazugeslanan1sun
natdunuuguiuaUszudnsslunig
vhaweswiinnudaignsnsiunndsaunisi 1

3.1.1.10 fviuanaiie (Allowance
time)

AUABINITNEAIIY LTU
M3RAEFes ANEIINNNTTIUTIeLAR
Mssereeng o Wusu Jsanmnsvhenus
avogruluanugueanisldiiandiudald

witlaunu Tun1sAnwin1snaIsaune

o o

Uil 16 atiuil 1 uns1au - fiquisy 2565
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- Tnenluudazegsening 4.5
- 6.5% usilugaamnssuialuiniuunlii 5%
YeaIaUTILn

2. aniennuaitidmsu
oty

Bn1stanunaniediny
ANANT

- ANIANYINTEUIUNITHER
(Production study)

- 1438n1sdue1u (Work

sampling)

Vol.16 No.1 January — June 2022



3.1.1.11 MR IIAININTIY
(Standard time; Std)
naIns1utIatunf (Normal
time) wazLaanie (Allowances time) ¥1187A7
LAUNANIATUIUMIIAININTFIUVBINTNU
1 il

LANIRNTEIU = LAUNE + ANHEAT 9 (6)

A13197 5 AN msgIuneulIuUR

ssUJIAa
ns‘dlnw

sanside LITH
na1AsgIuiAIuaIld wud
TunszurunIsIUEILAYNI5ATI980U (Unload
and Inspection) ﬁnmmmgﬂmaﬁiﬂ WAy
115.18 FU191 WagNTEUIUNTIALILAZNITUTTY
(Polishing and packing) ﬁnamw}ig’lmaaﬂ

WINAU 208.20 W9 LAAIAIRISIN 5

MIVUALAZNITATIVEDU n’]i%ﬂNﬂLLﬁzﬂﬂiUiiﬁ]
nszUIUMs (Process) )
(Unload and inspection) (Polishing and packing)
ganiilums (Operator) 1 2 1 2
nmm?iﬂqﬂﬂa (Ave.T.) 64.26 98.31 155.43 138.96
1aady (Ave.T.) 81.29 147.20
Eg Skill B1(0.11) A1(0.15) A1 (0.15) B1(0.11)
['ad o
§ anan Effort A1(0.13) B1(0.10) B1(0.10) A1(0.13)
& | anuia Condition C(0.02) C(0.02) C(0.02) C(0.02)
% Consistency C(0.01) B (0.03) B (0.03) C(0.01)
s Rating 1.27 1.30 1.30 1.27
E va1Uniyara (Nm.T.) 81.61 127.80 202.06 176.48
< T
ranunftade (Nm.T.Avg.) 104.71 189.27
- yARa 5% 5% 5% 5%
L22LHD —
andin 5% 5% 5% 5%
LIAWIANTZIU (Std.T.) 89.77 140.58 222.26 194.13
auIATRILRAY 115.18 208.20
3.2 MTIATILNNS IaURINTLUIUATS WU TATEUIUNITAIUNU 4 ATEUIUNAT
namﬂmgm%aaﬂ’ﬁﬁﬂmﬂm,wiaz A15YULIY 6 ATTUIUNIT N1STOABDY 4
UgBLd waglAMmIuINNIIAINITINIUYS NTUIUNT NIATIFEBU 1 ATLUIUATT ALy
ATLUIUNITUAD mmsaﬁ’mﬁmiwﬁumuqﬁ Tunsviaunaue 424.31 U9l Lagszeenig
N15l1av8InNTEUIUNIT (Process flow charts)  T19VLA 62 LUAT LAAIHINITIN 6
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= ssUJIAa
15T Wl nsvinw

M3197 6 uruiinislvaveenszuiunsneulsuus

wiunfimsluavasnszuaums (Process flow charts)

. . asuwa
WLAIVIINELAY 31012022 uull 2 —
fanssy Uagiu niaiulse anaq
msdniiunu O 4
fANTIU : MIVUSWAZMIATIVEDY MSYUES |:> 6
(Unload and inspection) - msdaw  |M339ABY D 4
(Polishing) F8msvieu : Jaglu msasaeseu [J| 1
maivsnn /
d07ufl : Paint section 328279 (lUAT) 55
Wiy a1 a1 (uni) 424.31
Uwiinlag Yothin Namsoros S :
Juiiewsialae  Suit 31/01/2022 Ause  Ardan
39U

L L |ewwema Heydnwal BRI

A185UY na () (o) O I:> D 0O v
1. psavFBUTUNY 7.4 - O |:> /D//. v
2. USTRNUAAIAT 41 0.5 kﬁ D O|V
3. quieluiiisonud 33.9 9 O \* D O|V
4. fiale (Tag) /dimsmunasannn i X '®) /‘ DIOlVv
(Quality control)

. @ c X
5. Uaaajﬁ'iirmmﬂm (Polishing) au o671 ) ?/ I:> D D v
d18wuanLaes (Conveyor)
6. M3 (Polishing) 26.5 13 .\ |:> D|0O|V
7. fale (Tag) /dimsAruAuAMNIW
(Quality Control) ) ) O » D O v
8. saRathe (Tag) /MIAIUANAMNIN . os < I:> DIOlwvw
(Quality control)
9. IfunumMsTaLn (Polishing) &1n A989 26.5 9 O \»\ D D v
10. vudeluimeladndn - - O |:> ‘>. O Vv
11. 59mM39aL (Polishing) 26.5 9 O /»/ D(O|V
12. vulumstarn (Polishing) 165.3 - .< |:> D O v
13. Polishing $1u - - O |:> 7. D V
14. safnthe (Tag) /dimsnugy 202 " '®) »/ DIOlv
AW (Quality control)
15. 59M3752988V (Inspection) /&4
mM3AuANAMW (Quality control) O I:> D) v
39U 424.31 55 4 6 4 1

o
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3.3 MIVIAWINTFIUNAINTUTUU

n1suFulsedensdnlua ladinasm

naInsgIunaINIsUTuusaielinsuiiean

a1 UagulUYDINTEUIUNIT WUIN Tu

ALUIUNITVUAILALN1595I988U (Unload and

M19197 7 LA nsIuvaUTuls

inspection) {1a111msgIuLRReY L1 90.83

MIETIY UTI

ssUJIAa

ns‘alnw

U UAENTZUIUNITTALILAENITUTIY

(Polishing and packing) ﬁnmmmgmm?{a

WINAU 202.67 U9 LEASAIAISI9N 7

43

°

MIATUIURILIATUINTIINU

MIVUAWATMINTIVEDY MITALUAEMIUTIY
N92UIUMS3 (Process)
(Unload and inspection) (Polishing and packing)
dailiums (Operator) 1 2 1 2
nmm?ﬂaqma (Avg.T.) 37.20 90.69 151.52 135.05
el (Avg.T.) 63.95 143.29
Skill B1(0.11) Al (0.15) A1 (0.15) B1(0.11)
931 Effort A1 (0.13) B1 (0.10) B1 (0.10) Al (0.13)
PRI Condition € (0.02) € (0.02) C (0.02) € (0.02)
Consistency C(0.01) B (0.03) B (0.03) C(0.01)
Rating 1.27 1.30 1.30 1.27
vaa1Unfyana (Nm.T.) 47.24 117.90 196.98 171.51
nanUnAade (Nm.T.Avg.) 8257 184.24
4 YAAa 5% 5% 5% 5%
LIALND —
a1 5% 5% 5% 5%
LANINTIIU (Std.T.) 51.97 129.69 216.67 188.66
mmmmg’mmﬁa 90.83 202.67

NANINTTIUNAIUTUUTINTTUINNT

A1071503LATIEALNUY NS MaYeINTEUIUNNS

WieaSuleLNeIAuNISanNISIARUENY waY

ANIT0ADLNNU UARIAIRITIN 8

1NM15797 8 NISILATIEIAUAD

a

Y

mﬂ‘maﬁuadﬂixmumwé’qﬂ%’uﬂgﬂ RIRREY

I 16 a

o o

YUN 1 UL - ﬁq‘mau 2565

ATTUIUNITANEUIIU 6 NTTUIUNIT NISVUEY
5 N5gUIUNIT N1998ABY 1 NTEUIUNIT

ASMSIVEBU 1 NSEUIUNIT antglun1svinau

PONUA 447.21 FUNT ATITLETNIGNINUA 45

SN[}
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M13197 8 uruiinislvaveenszuiunsuaaliuus
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