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ABSTRACT

The objective of this research is to study and analyze both quantitative and qualitative
decision criteria for the optimal temporary warehouse selection for goods storage of glass
container factory which is a case study in this research under the COVID-19 situation and other
uncertain situations. The Analytic Hierarchy Process (AHP) is used in this research to analyze
the decision for the location selection problem. The data collection is done by sending a

questionnaire to the employees at the management level who is involved in warehouse
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management work. In this study, there are 4 main criteria which are cost, transportation, basic
structure, and service. The result shows that cost criteria have the highest weight (61.9%),
followed by transportation criteria (22.3%), basic structure criteria (10.7%), and service criteria
(5.2%) respectively. The decision indicates that the optimal temporary warehouse for this

glass container factory is SB warehouse.
Keywords: Warehouse, Multi-criteria Decision, Analytical Hierarchy Process
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ABSTRACT

This research aims to improve the electric vehicle assembly process. To reduced work
that does not create added value to the product and resulting in bottlenecks From studying
the performance characteristics of each work station in the assembly of electric cars in all 12
workstations, It was found that the workstation with the highest car assembly cycle time was
the third work station, filling the left side of the liquid. The cause of the problem is due to
improper operation of the sub. Improper order of filling of liquids and the liquid filling time is

too long Therefore, a process analysis study was conducted to optimize the production
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process. By using the Eliminate, Combine, Rearrange, Simplify (ECRS) line balancing technique
and adjust the parameters of the filling machine used one-way ANOVA. The improvement
results founded that rearrange the filling order of the 3rd workstation on the left, and adjusted
the parameters of the 1100 mbar filling machine It could reduce the work time of the filling
station. Which the time before the improvement of the filling station is 349 seconds, can be
reduced to 175 seconds, within the standard time that the company had set at 225 seconds,
and the line efficiency had increased from 44.64% to 84.36% and the value Loss of balance
was reduced from 55.36% to 15.64%

Keywords: Principles ECRS, Increase Efficiency, One-way ANOVA
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Pareto Chart of Problem
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A5199 2: 1IAINVINURABVDY Final Line Tuwsazananiauy

ﬂﬂﬂ‘ﬁﬂ’]iﬁ%ﬂu vﬁjué’ﬂ‘l‘-‘mj LA
O = O D V

A071UN15YI9U 01 R 76.83 26.79 8.17 0 0 U
an19in159ieu 01 L 76.83 26.79 8.17 0 0 i
aofin1syineu 02 R 74.81 23.94 0 4.78 7.91 i
A0Sy 02 L 76.1 46.24 7.76 0 0 U9
aonnsvineu 03 R 61.36 24.34 15.96 0 0 U9
a@n1dn15vineu 03 L 349.66 0 0 0 0 i
aosinvieu 04 50.01 20.91 13.25 38.11 25.85 i
an1iinnsvienu 05 R 80.23 54.81 10 0 0 i
a09n5vneu 06 L 79.39 48.01 0 0 5.29 U9
A01NN15YIN9U 08 R 101.16 30.11 5.23 0 0 U
F019n1571197108 L 101.16 30.11 5.23 0 0 U
aofin1svingu 09 R 70.19 40.03 0 0 6.39 AU
aniin1svinenu 09 L 70.19 40.03 0 0 6.39 AU
oSy 12 69.82 30.26 10.87  53.25 7.8 U9
aofn1svieuls R 83.85 47.59 0 0 9.5 U9
M 1421.59 489.96 8464  96.14  69.13 i
FIUMNRUN —
2,185.23 U

inn: 1nnsiiudeyavesdive
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911915297 2 wudranrdewd 3 Wunsduveanaznisseneugeandsdedntdny 2 au
Tagazuvseaniduiledng (@andinisvinen 03 L) wagilewn (@rdinisienu 03 R) aziFuvhaunion
fufinannisyhauiemuaingy 451,32 Judt Hennasdunsussneugeauiisde Fallsazden
MsUATRRNUTAY 16 Tunou TnalunisUssnouluionun 101.66 Tundl Hedreanduniaiy
v lneninnuiiseazideansufiineg 30 funeu Mnawhnuimun 309.66 Junit faudy
mMsffusuiilfinavihausnnian {ide3seziuussmeihnuluanid 03 L maiduveanad lne
MaAnvenaazvidhentinauileing mi@maamam@uﬁLﬂ‘%'aqLamaqmmﬁagﬁaé’m%’wLLaz
Furnwesaaniiii 3 nsdiuveanas (3 In 1 Filling Machine) lumsiinveavaaia 3 vda Ao then
uas$ (Air Condition: AC) tinsfulusn (Brake Fluid: BK) waztiemaeifiu (Coolant: CL) Usznaudas
ihemaeiduveslugamuaumeimesiuiadiou (Coolant Power Electronic Brake: CL PEB) thewide
S ur0IuURLADS (Coolant Energy Storage System: CL ESS) uazunena a1d uvasins s us
(Coolant Engine: CL ENG) fiiaTouifuvaavaniisiuau 2 indes Anssogdudeunzanvesanilil 3
Tnousindesaziivufusionan 5 wdu Tiud Ffumitun 2 sh saduheues 19 uasiudy
hemdaidu 2 1 Tasnsifuvesvaivessnusudluii finsiANveuradng 5 Aunud da1euns
Fuvesvadianind 3

O Ac

© cLenG

CL PEB

© cLess

F 1

1

AN 3 : ANPUNISHALYDMAINDY daTT 3 Hegne
flun: nnsEUIUMSHARTSINUNSEIRNW

2. Anwaunanisinaunsenitsusenautagiu
nsfnwaunan1syinursen1susenoulagiureanisusenou vt Tudiu
annilaunsUsenau Final Line 510azidonsad
2.1 sautranlun1swan (Cycle Time)
FOULIAINITVIIUSIUMNAY 2,185.23 TUIN iaunmﬂflsﬁmuumﬁqmaa
NSYUILASWINAU 349.66 Funit TuABAvBsEn LR 031 anniinnsifuveran
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2.2 AMUSINITHER (Takt Time)
Tneg3devinisfing arusinisndntunisdnge 1 e Farnusin1snanves
¥1ALAIUIUAIUTEANS AINATYI UV NIUIRNIALH BT UMY ALhanddITnIg

USHNNTAAN

funalldsd

Muuald anlun1snds 1 Juveddsenunstinwiyindu 28,800 U
Whvaneluniseds 134 wihidu 128 Ay

mMsmuAUEINsHaaTvsEnnsaAnwldlulagiu

LalunsHan
Takt Time (T/T) =
wWhrnglunisuan
valunsHan
Takt Time (T/T) =
wWhrnglunsuam

28800 91/ 3U

128714/

= 225 Ju/Auy
2.3 WaAnN (Productivity)

ANASANWININE AnW (Productivity) veslsssiunsdlfnen € ududad Ia
anudnsalunisuimsdanisiuunineinsed1alivsz@nsan wu fgAv 1ian wazymains
mAdeivhmsfnwiiiednuauduaesmslininenslumsvhnisudnsosuddedu dedalus
MU wagsontnaulunisvingu

Muua LA - nalumsnda 1 JuvesuSemnsdanwiiu 8 4alua

- wWangluniswda 1 Ty windu 128 Au
USunaufindmnsetu

Productivity =~ N .
FIUUNTNNY x Lty

128 AuADIU

1 AU x8 PIlusna Ty

16 Ausetlauaussy
2.4 Uszandanaudugavesa1en1susznau (E,)
INNIANINAINSINUILA SBUNAINITHAR Adlmideyadnaniufng
Uszansnmanuaunavesaten1suseneulagtiu aunsamuiuyseansainanens Usneuldsad
AruA bk - fouNsUTUU ATV SLR 2,185.23 Fund]
- foun1sUTuUYe iaunmmswémﬁmﬂﬁqm 349.66 U7
- maensUsulse NANMSYNTUTLR 2,066.76 U9
- pdamsuuUss seunamsHaniiinnitgn 175 Jun
- PUINENTNUY 14 @andl
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gnsAuIn
nahauau
Eb == - ———— X100
AN x JUNAIMINERTINN TGN

naunsUTule nRNTUTUUTS

2,185.23 2,066.76
=" x 100 == x 100

14 x 349.66 14 x 175

= 44.64% = 84.36%

2.5 AINsdEaNnavatEEn1sUIENau (d)
NNsAnwUTEAnSnmANLaNnavesa1en1sUsEnay Mlinsiuisainiside
dunavesaIuN1IUIENOU
ansnsodualddsd

gnsAuIunaunsUTUUTS gasAuIMmaInSUTUUTS
d =100% - Eb d =100% - Eb

= 100% - 44.64% = 100% - 84.36%

= 55.36% = 15.64%

NNTANYINIRMAzANAaNITUTENBVAN1TNISUSENBY Final Line vilvinsiuin
Amnaimswanveslssnunsdinw iy 225 Turiideantd fseunainsiausiniianves
AIEUINMSWINAY 349.66 Funit Felssaunsdifnuniiussavsnmauausavesanenisuszneuegd
44.64% UazdlA1n5idgaunavea1en1sUsENauinay 55.36% Lanin1sAnyia1vesaniinig
Usgnev Final Line lddanini 4

WHUAALIAINSHEAVDS Final Line

315.66

200.00 172,00
130 14813 145.00 13260 13650 13550 140.54
15000 11179 11179 11149 101 ” dl&el Llgol
100.00
50.00 I
0.00
O1R 0zR 03R|03L | ovr|osk | o6L | ogR| o8L|0eR | 0oL | 12R| 13R

Cycle Time [111.79]111.79}111.441130.10| 101.66| 319.66( 148.13| 145.04 | 132.69] 136.50| 136.50| 116.61 | 116.61 | 172.00] 140.94

e Tatk Time 225 235 | 225 225 | 235 | 225 | 235 | 235 225 225 225 | 225 | 235 | 235 225

mmm Cycle Time e===Tatk Time

A9 4 : nalunisyinauveslatinisuas Final Line

P11 INNTLUIUNTHENLTINUNT AN
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1NNsANEIIAtUNTYIINUYeINTEUIUNITUSENBU B e UA LN 199 edIU Final
Line Wu31 ASEUIUNSIRNTaRmadiseuaUEINIsHAnAUAININgIgIuYBsEaTay 031 d@and
nMaidveamal iesndinsiuveanarvessugudliii Taedlduvisnaidu 5 dumis Fasogu
u 9 Afuveavan 3 sumis SniliAetammsvhnuiunasienguvesasndnmafuvearad
(Filling Over Takt Time) #33elmhJeymaenaniuninsieimatnveadymneuuun INwangLme)
uazka (Cause and Effect Diagram) iilefumnauvp i iululdiamunvasdgmnisfnvounaiin
NANMATTIL WARIFIN W 5

Machine Man

winnuligndrdunainveavainou

WIAITUTUY

YoUNALAa TR
<+ WUANUIEEENLAY
wafuly

anunsadulafiaz i
vanlumsfuveanas
wiuld

AMstANYDANRA T
1181 WIATIFIY

ueeglmnzauduna — 5

ARFR R TN TG
naua s

Method

AR 5 LLNUﬂ']WLLﬁ@Q{]QjV?ﬂWiLaMSIJ@QLW@?LﬁumﬁWﬂmiqﬂqu
#u: nmsiudeyaveride

A 5 nudanisiivvearaluiuiunaiuinsgiudanmniinanlad
wnsglumsuiuamsiinvesmanlivangauivetugudlni widnew (Man) vieuduaslas
SdunIsNTaLTAl NSEUIUNNSYINIY (Method) Jaymiinufenisdndidunugesliimangausu
nan nedideimunuuimensudledymaananidensisd 3

A13999 3: wudnensunlatgmmn

A0 WUINIHA LY
Nnugoslimuganiuia Tnann1s ECRS TunsuAdeyim
nmsdnarnunsansiavesraildiviingay Tnann1s ECRS TunsuAdeyimn
Lifiumsglunisusuanisidnveavanlimnzay 1gvdnn1s One Way ANOVA Tunsuitlaymn
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NAN1SILWALNUTIINE

1. msUdulsstunaunsTiaudaenisldvannig ECRS
1.1 wugagliunzauiuim

pamslumsu$ugimshauazimdnmmaueinsfnyinaiwaznisiedeuln
snlduiudganssuiumandn Tasasfinnsanduneusugosyniansauluaniay Ssagylifuds
naniifensslundazandnuldnanndesieiu wasdndssddunulnlivgan msdaauna
NsWAAYBIEN8N1TUTENOU Final Line aandaiudl 3 Hedeazerdendnnig ECRS nmsdnioalnal
(Rearrange) §1eaurineu-ndslUaafoud usiuau 5 aond il aanflond 02 aanfivszneu
wrade an1dlud 3 aonilinveuvad anilewd 4 aandadlusunsaluse (ECOST) annilawil 5
anfiusenouussiiasaunesa annilnudl 6 amfiuthiudemds TeanBundwmnd 4 funeu

nsdnaugosly uaznadl 5 Fureuntsiinudeu-dTulss

A5199 4: TuRBUNTINUYReTLYeIERTIUN 3 Hagne

2 y
s =

Yunauilendrenisinny NUIBLIA0)
2. Uszneurnseumiaseus (Cover Engine) ¢relUanilaud 6
3. \UprmthieanIouts 4 th delaanilondt 2 e
4. \yuudnane OBD relaaiiondt 3 e
11, @usanyy VIN dreluanilondl 3 e
14. Warhemaefununnes elanionnd 2 dede
17. Yoo mae dunioseus ¢elanilend 5
18. Yoo maedusemes ¢elanilend 5
27. Yarlhenueduavinsuiusn felanilend 5
28. neaUanany OBD freldanilond 4
30, Yelhemaefuuunines dnelaanilendi 5

va o

u: {37

dl g o 1 2 %
A13199 5: TURDUNITVNUNDU-UAIUTUUTS

nauuiulse nasliuuse

™ O o ODV = O oDV m

aonfleuii 021 130.10 134.60

aonflondi 02R 8 7 1 - 1 11144 9 7 01 - 1 11416

aonflodi 03R 11 3 2 - - 10166 14 3 2 - - 12414

aonfloudl 04R 23 2 2 4 3 29629 24 2 2 4 3 30330

aonflodi 05R 11 2 1 - - 18506 13 12 1 - - 166.67

aonilenil 061 17 19 - - 1 13269 19 19 - - 1 14619
w: {39

475



The 12 National and the 7 International PIM Conference 2022
July 7, 2022

mnmawﬁ 5 JunoUN1SYINUNBUkaEnasUTUUTY wudl @andaui 2 ﬁﬂ‘if’lﬂ
mauﬂgumwmu 1 fuumau a5 UNSUTUUTTINAY 134.60 Fund donfaud 2

i,
Heun mumauﬂgumwmu 1 Funey fnamsvinuraaliuleninwinu 114.16 Juii aanilau
i 3 Hovn ftunouufoRiiudu 3 dunou AaMsvinuraelFulTeTiuwiiu 124.14 Juni aanl
it 4 flawn SumeuufoRifistu 1 Funou fnanisvhaundsfugssuii 303.30 Junil
anfand 5 fenn StuneudfoRfiutu 2 funeu fnanshaoundaUsulgssaviiiy 166.67
Tt waranfinud 6 Hedne SduneuufoRiintu 2 ureu fnamainundsfulsmmty
146.19 U
1.2 msdnarnunisianydavesmadliwsngau
UsulgeusedvBnmwesanonisusenevaniiliud 3 dade lnonsldvannis ECRS
m3dndeddug (Rearrange) 91nnMsAnEIIaINSIUT A UTIAULAZIAS Bednsvesan T 3 Hl
$1e wurmstinveamas (Filling Machine) 1912819 ud 1 349.66 Jundt Tneauyneus iy
wSesdnsdudreldinainisieu 160 Jundt wazaurhausiutuadesdnsdiuanldiaainisieu
165 3wt wenanduasdunaninsnuds 24.66 Jund osanldiisunmsifinveaaritmnze
yufenssemainveavadliliUinesidvue fidedesdintosdfunmauveavadlvsisiniu
nMsUsuAsnesveaeiednsnsinveavan lnsddunsiiusiavennalmidseazidenasid
1) Wihsfuusn ngldedeaiuvennardudrelunmsindituusn
2) \nemdeidureslugamunuuanedtuindou Tnsldiadonduvounad
dudrelunmsiisningmdaduluganuguueiweiduindou
3) Winhewes Ingldnseniuveunariuaailunsidiuieues
8) msiiuthemaeduresunne’ Ingldinionivveunariurnlunmsiiemde
BUBLUALAES
5) Wnthemasduvennioseus Tngldindonfuveunaidudglunsiiudien
viaeifuveuAseus a6
2. nsUfuAmrsfiines (Parameter) va41A3 89dnsn1siinvaunalasldudnnis
AAT1ZRANULUTUTIUNELAED (One Way ANOVA)
mﬂmsﬁﬂmmmﬁ’maqm’%"m%uiuﬂ'ﬁ@uﬁwmdaLﬁuﬁq 3 4ilp Aw 5’18']1/161'&514
mmmmaaaum mmwaaLausuaﬂmammmamaiﬁuumaau wazthemaafudmiuuuma o3
1159 Faflnasionavesmsinthemaedu 3 ailn fivsuimsveniemaadun wihiu 5000 ml
mi‘]wuums@ummwaaLauwiﬁmunimﬁﬂwwﬂwm’mmuw 1400 mbar, 1200 mbar waz1100
mbar lagn1sivusaianusulunsfuasvasdudilifinnnsgiulunsusuan ndnenudsuiun
Uszaumsal f3sedsauladnwidisudfisuanuunndnsvesssdunnuduiidsasonailunisiaa
themdeifuia 3 via Tnenagouiueueudlndi 20 fu %’aylaé’aaemmimaausuaqmilﬁmﬁ;’]m
waeLfuASeufRInIseTl 6
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! it ui © s«
O Ac

=" ® cLenc

newdFunlye

FL-02

[1] CL PEB

X T T © cLess

vaTulge

© &«

CL PEB

© /c

© cLEess

FL-02

© cLenc

ql o U a U U U dldl y ¥
2N 6 : @RUNSIANYBRRINEULAYTAIUSUUTS danili 3 Hletne
i §3de

A13797 6: VayanI1IMARRIVRINISANUIE VRO UATEIEUA

. AUAY (mbar) . AUAY (mbar)

ey 1400 1200 1100 Hn vy 1400 1200 1100 Hn
1 95.5 86.5 82 IVl 11 96.1 85.1 81.5 U9
2 95.3 85.2 82.8 IVl 12 96.4 85.5 82.1 U9
3 95.6 86.6 82.1 Vel 13 95.9 85.7 81.9 U9
4 93.3 85.5 82.7 Vel 14 96 86.2 81.4 U9
5 99 86 81.8 i 15 96.3 86.5 82.1 i
6 96.1 87.1 82.5 i 16 96.5 85.5 81.8 i
7 96.3 86.1 82.6 i 17 96.4 85.3 82.3 i
8 96.6 86.8 81.8 N 18 96.3 86.1 82.1 AU
9 96.3 85.9 81.7 i 19 96.2 86.4 82 ¥
10 96.8 86.4 82.4 N 20 95.6 86.4 82.3 AU

w: {39y

A1FALATIZNANNLUTUTIUNNAAET taFAnwszauausudltluniIsiiude vasduss
3 yiin Iagldlusunsy Minitab Nsgrutudnfey 0.05 Tauudgiunimmeasdlanadl

Ho: I""moo_umoo_unoo
(ﬂ'ﬂqllﬂuﬁﬂa\ﬁ]llllllmam@L'JaqELUﬂqiLmlluqfnwa@LfJUVN 3 %u@)

Hy: u1aoo¢ulzoo¢uuoo
(mmmumaﬁjumamaL’;aﬂumsmummwaawum 3 ‘U‘u@)
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WARINANITILATIZTAMNRUTUTIUMRve9Ruaud ulunsiNUe raaLdu i 3
YUA HIH15199 7 - AN51990 9

a a ¢ = v Y a 3 & = ¢
AN 7: Naﬂ']ﬁ')Lﬂi']gviﬂ'mlll,l,ﬂiﬂi'lquﬂL@IEJ'NJ@Q?TJ']@JWU{jNIUﬂ'ﬁLWNUWEJ']W@@LEJUL@?@QEJU@

Source DF Adj SS Adj MS F P
musunsihemae duaiosEus 2 2094.07 1047.04 2145.65 0.000
Error 57 27.82 0.49
Total 59 2121.89

S =0.6986 R-Sq=9869% R-Sq(ad)) = 98.64%

a a ¢ a v g a H ! <
197499 8: Nﬁﬂ'ﬁ’aLﬂi?%‘lﬁﬂ'ﬂﬂLL‘UiUi'ﬂuW’]\‘iLﬂEJ’]“UENﬂ’J']llﬂu‘ﬁllIuﬂ’]iL@iJU’lEHWa@LEJU“U’PNIZJ@&

AIUANLBLDTTUIATOUY

Source DF AdjSS AdjMS F P
mmé’fumsLﬁmﬁgwméaLﬁumaﬂiu@amuqmaL@@%ﬁﬁ'um?iau 2 265026 1325.13 36917.07 0.000

Error 57 2.05 0.04

Total 59 2652.30

S=0.1895 R-Sq=99.92% R-Sqladj) = 99.91%

a a L3 a v Y a ’o’ ! o % 5
A15199 9: WaN1TILATITIALLUSUTIUMNLREIvesrNAuTNlunISIRN B RaRd RS UL UALADS

%159
Source DF Adj SS Adj MS F P
AT ME RS ULUALAD I SD 2 298.70 149.35 1548.48 0.000
Error 57 5.498 0.096
Total 59 304.19

S=03106 R-Sq=098.19% R-Sqlad)) = 98.13%

NaN15ILASIERANLUSUTIUMN LR B vesstsuAusud ulunsiiudnema et ui
3 gfipfinadosenainisfiuhemdeduia 3 vinetediTsdfynieadn TRREENPI R PR RN
ausudufinzanlunsiduiemaeduta 3 vin Fae3s Response Optimizer

2.1 msivuaszaudadefiviunzay (Response Optimization)

nsmssiuasefivunzauvessysuauiuilunsiiudhovaedu 3 oda de

ﬁﬁaﬁﬁéaLﬁuﬁww%ﬁLﬂéaqauﬁ'ﬁﬂawwdaLﬁumamiu@aﬂauauuaLmaﬁﬁimﬂﬁau wazthemaeiudmiy
LUALAD3 Y19a TidnaroaInsinte naefu lunisususamaiseauadoariinsivsinae
TUsunsu Nhnﬁabimainﬂﬂwuﬂa(Goal)ﬂashuaafhﬁTﬁLmuuaamam FaavFunamseauausuiy
TumﬁmumEJ'maaL&Jummu%aumammmsww 10 - P157991 12
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A151991 10 : nisyseautateRwmunzanvesanusululunsiuievaouesoseua
Parameters Goal Lower Target Upper Weight Import
USunuveads Minimum - 81.4 99 1 1

Goalball Solution AMudunIsRNevaeIduASeIEus = 1100
Predicted Response La1msidntevaeidu = 82.10, desirability = 0.9605
Composite Desirability = 0.9605

M998 11 nswszaudadeiimanzanvesanududulunisifuiievaeduvesluganiuny

UOLMDITULARDU
Parameters Goal Lower Target Upper Weight Import
Usunaveady Minimum - 65.7 82.5 1 1

Goalball Solution AufuMIIRIeMaeIBuveslugamuALLBImesiuAdeu = 1100
Predicted Response Liainsidntevasidiu = 66.06, desirability = 0.9786
Composite Desirability = 0.9786

A1519% 12:  nsmsesudatenuunzauvesmnusutulunsiuinemasdudnsulunmeIvnsa

Parameters Goal Lower Target Upper Weight Import
USuueade Minimum - 76.13 82.9 1 1

Goalball Solution ANAFUNMSFLTNEvELEuAMSULUARERNSa = 1100
Predicted Response nanisiiuthemasidu = 76.48, desirability = 0.9481
Composite Desirability = 0.9481

Mnmengszdutaduaguldimsusuaanudullunsfuiemdedud
1100 mbar dsHaReaINAN e mEauTea 3 vilntiodian Ao nanmaiaiemaedu
dnsuindesudlding 82,10 3wt namaduiemdaldureduganuguusineiduindeuldiaa
66.06 31t wagaN AN emEaudmiuLumneIY$aldinan 76.48 Tund ndsuTuuzens
Fadrdunisiiusiinveanar wazUsuranusutulunsiiuiiedefuresaaiiin 3 e 7
1100 mbar InguInan153A5 18Rl UNageunIsNILYes@n inIsANvDIa WU NSINSLEINU
nswinveamadludsuiuusuaanusutilunsduiomaodu Mnawhnudy 175 5uiit Tae
Auvausnfuesosdnssuiieldinainisiney 157 Junfl wasawinusiuiuesessnssiuen
T9a1n1svieu 107 3und

GEL

INNSANEINTTUIUNISUSENU g UsUsliivesa1en1sUsEnauludIuved Final Line Un4
n3zUIUNTUTENBUETaUAIIILSINISNER (Takt Time) LAUNAMINTFIY 31NN15ANIANYUZNIS
yMauvadkfaraniulun1susEnau e ueuAiinge 12 @a1du nuai daandauniseunainig
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Usgnaugusudlilinanniige fe andawdl 3 mafuveuvadilsing lasannguesiymuingin
nsyugeslivuigal nsInainun1siinveralllivingal warta1lun1siiNeewnaIuIuY
Auly Fevmsinuinsgsdnssuiunisiiofiuusednsnmnsyuauniswan Tneldmedanisan
aunaaeNIHARTIENaNNT ECRS iloifiuszansamlunszuiunsuszneuenusudliiiuayly
NanN13 One Way ANOVA 5338931A518#A28 Response Optimizer Tun1sUsuaAImI91iiines9es
wdeednslunssuiumsmsiuveavial s nzey

wansAnwInUd annfleud 3 Hedrsannsauuusnszuiumaieu lnemsdnnuges
Tl msdaesddunsiiveanarlvl waznisusumauiureanisstlunsifisievaedu
Ao Madumaodudnsuieioseousd ﬂmﬁmfmma'aLﬁusuaﬂu@amwgmama%&z‘]’um%u way
nsiuthemdeBudmiununmesusadl 1100 mbar vlfanunsananldiuseunainan Tnoanni
i 3 ieieanfinnanasg Uity 349.66 3undl anaande 175 Jundl Ussavsanauganis
Usenouniuinfu 44.64% g uidy 84.36% LAEAINSEEANARIINAN 55.36% ANaUNTD
15.64%

LONE1591999

¥Ann 1ay3Tns wae aigydl Jomindnl. (2563). msdnaunanisHaniieaniatlunsEUILNIHER
soeud nsdlAnwlssnuUsenausasud. T wianssuenddeluege 5.0. nsUsyrudving
seumBanineImsiedueIniug 2563 Asail 7 (1.281-288)

unna 3nnsn, Inentuit leda iy uazasu uiinn. (2563). msanaugaUaTiunszuIuNg
Ussiauisdnanaensldmetin ECRS. Tu Production Technology and
Management for Improving Smart Farming. n75U53@1/”37f7n75577f1/\7m@”7mww?ufm‘]
NIINEIUALNITIANTT 2020 AS4 5 (1.190-196).

auusTauT @eanUNINg. (2560). MI5UTUYTINTZUINNITAIYNISINALANTIENITHAR NIAIANY)
ATEUIUNITUSENDUNAR A9NaDvIvasdn [AuAIdaszumUadin]. TU Digital
Collections. https://digital.library.tu.ac.th/tu_ dc/frontend/Info/item/dc:126648

as0l@s (3edlan. (2560). MIUSUUFIUTEaNTN IMYIa I8N SHANANOAAITTNAALUTNINGT [AUAT
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ABSTRACT

The objective of this research is to improve and reduce the working time of raw
material picking when disbursement and disbursement. The raw materials from the warehouse
to the production plan using Why-Why Analysis principles and the Flexsim program to simulate
the two problem-solving scenarios, Plan A and Plan B, and create a timely prototype. Working
like a real one, it is used as a model to compare the time it takes to create a model that is

used as a solution. The actual model had a working time of 12,540 seconds, and a total of
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160 materials to be picked. Plan A model has a total run time of 3,593.11 seconds. Material
storage space is spread across 7 tracks, divided equally. Model Plan B has run time of 2969.6
seconds, with 5 shelves used for inventory or raw materials The Flexsim program simulates
that Model A can reduce working time more than Plan B, but from the perspective of actual
deployment within the warehouse, Plan A has a distribution area throughout the warehouse.

Plan B takes up less time than Plan A but uses less shelf space.

Keywords: Time reduction, warehouse management, Why-Why Analysis, FlexSim Simulation

Software
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Judrugnidou doidufududdydmivenstiubnen Sosfesannsonuusafunazuse
nszunnnnslinuenstiu dufutanuazamuudmdgurestagdsaasiaruamsalunisiuuss
yaosldiduetned msfnwifeditngusvasdiftofnwdninasiuvesduysiidmadedinissu
ussduarAINITULIINTTUNNYesdudLgnideuluosiudney Anwdvdnavesiauusiidu
Jadudamanian1sFuusaiulasnsTulsnTswnn wagileuliigunnuuans1areeAINssulsItuLag
AN SUNTINIELTINAINA LU sTidaadeA s LT uLas AMMs ULTINSEUNNUas udug iy
Tuenstudnen TnefuusdaseildlunsdnviSeudisuussneudne Mudseiavesiag 3 vin
Iown mannsn SKD61 SKD11 waz SCMA40 uazduusarmuudandsyu 3 szau lewn 51 HRC 54
HRC waz 57 HRC ¥NN1SNAaDIRINLNUNITNAaDILUY Full factorial design Tngleisn198nageou
dhetudnemauindindaten 20 i Mnszauuuia 5.56 faduns Swauassay 30 ¥ wazsusay
NaLfdi‘Uﬁ?LLiQﬁULLazﬁ’]LLi\‘iﬂizLLVIﬂf\]uﬂiUVlﬂL‘EIEJUISUSUEJ\T‘&T’]U’JW(};’]W]W]@@EN ntuthluTinsesina
HaN1INAaINUI Mulsyinvesianuazarmnuudadsyuliiidvzwasiuiu ezl BnSnaves
AnuudmdsyuiiinadeainisfuussulazamsiuLsanszunnfiuandsiueg el doddgyma
afiAfiszay 0.05 Fawudn Yaqmaningn SKD61 Areaudandsyusesu 57 HRC Wuldeulalunis
nAPgRIdouRTUAUTITULAzUTINSEUNlsgaiign nnansideannsalulfiduteyaseddunis
wArgnidouioandunuIaransrozalumskaaTiAin s TananssUssme s1dsanngn
thiuuunMsanewarnTineinalldfumsne vinaes Judugnideutulssnvdu q

ANENAY: ANPIULTINAIYU UIINTTUNN UIIAU Tde 0175

ABSTRACT

Bolt was an important part for rifles which must be able to withstand pressure and
shock from using firearms. Therefore, material and hardness after plating must be able to
withstand both forces very well. This research had the objective to study joint influence of

variables that affected the bearing value for pressure and force of bolts in rifles and studied
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the influence of variables that affected the load of pressure and shock and compared the
difference of the load value of pressure and shock from the variables that affected the load
value of pressure and shock of bolts in rifles. The independent variable used in the comparison
study consisted of 3 types of materials including iron grade of SKD61, SKD11 and SCM440 and
variables after plating in 3 levels including 51 HRC, 54 HRC and 57 HRC. The test was according
to the test plan of Full factorial design by using the method of firing test by a rifle with 20-
inch barrel and ammunition of 5.56 mm for 30 rounds each and gathered the result of pressure
and shock value in every condition of test repeating number and then the results were
analyzed. From the test result, it was found that the variable of material type and hardness
after plating had not joint influence and there was only the influence of hardness after plating
that affected different load value of pressure and shock with statistical significance at the level
of 0.05. It was found that iron material grade SKD 61a the hardness value after plating of 57
HRC was the condition in producing bolts that could take the maximum pressure and shock.
From the research, it could be used as reference data in producing bolts to reduce the cost
and time for production from importing materials from another country and the test plan and

result analysis could be used with study and test of bolts in other types of firearms.
Keywords: hardness after plating, impact, pressure, material, weapon

UNi

P v 1y a 1 a 2 A a [~ A a
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AdnARy: NMsdudiegInieniseeNiy Indninnunmnisadseenade seununnigeusuls

ABSTRACT

The researcher investigates of growing complaints about bouncing the products
because of quality. that use sampling methods that are inconsistent with customer
requirements The purpose of this research was design benchmarks for acceptance sampling

plans to the reduce waste of produces that customer return the problem is the current
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standard of random checks is still unable to separate waste for delivery to customers. This
increases the manufacturer's cost of indemnification.

The results of the study found that Intermediary customers use Sampling Plan 1,
MIL-STD-105E standard, using General Il AQL Level Single Sampling Plan of 0.65, which will
receive Average Export Quality Limit (AOQL) of the general package group at 0.055 and
capitalization at 0.094 for industrial customers. Using Sampling Plan 2, AOQL, setting the
AOQL to 0.005, selecting the number of samples. When the average number of checks (ATI)
is lowest, except in bottle cap products, use plan 1 for random checks. Because the case
study factory has an assembly unit that acts as a 100 percent assembly and inspection of
the lid, it is expected that when considering the chance of damage in 2022, it will be worth
2,500,000 baht per year, reduced from the chance of damage in 2021 4.3 million baht per
year. or 63.24%

Keywords: Acceptance Sampling, Plan Average Outgoing Quality, Limit Acceptable Quality Limit
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A MIXED INTEGER LINEAR PROGRAMMING MODEL FOR PREVENTIVE
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1%
v AaAav

Ui i ingUszasdiil eiaueisnnsdannsanugentisudstosiu (Preventive
Maintenance) s181iou nsdAnuIuIEngnansnouduazdnsousuduianis Biinaisalunis
UftRnuiimigauagsuaunuiesinasslinsudau Tnsfisuaugunsaiidosnismaunusiomen
20 Uszlam 523 999 1A3es Nniadesazdailunisdontigadsdostunduaividennideu wagsl
ﬁwuauwﬁﬂqwu%auﬂwqaﬁwm 16 Ay ATelTIaueTBuAle g fefuuuiivuanndadu
HENTIUIULA YL UTzunanauulusunsy Microsoft Excel wag OpenSolver 2.9.3 WU31 AILUU
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Asufauta 999 1ades Tnsdanguuesgunaaioonidu 73 v1u audlunisufoRaua 103 ade
Fasuuuimuanisldinalunismeiney 10 undideass duisnsdamameuuuuiduldioa
458.14 wnilsionds Fetusuuufmuanisazanansoaanatlunmsmimeuld 448.14 wniidensimie

Souag 97.82
ANEALY: MuuuAmLANSBRduNaNTILImaN Jyrin1snnawnunisny nsunsesndadeiu

ABSTRACT

This research aims to present a mixed integer linear programming model for planning
monthly preventive maintenance schedule. A case study of a large automotive manufacturer
is presented in the study. The criteria for assigning the schedule is to complete all the assigned
tasks with the lowest total time. The total number of machines to be planned in this case is
20 types, a total of 999 units, all of which have a weekly or monthly preventive maintenance
frequency and a total of 16 maintenance workers. A complete preventive maintenance

schedule can be set up for 999 machines, grouped into 73 devices, with a total operating
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frequency of 103 times, Our scheduling model was use 10 minutes per session for processing
and the current procedure was use 458.14 minutes per session. Therefore, Our scheduling
model was able to reduce the time spent in planning by 448.14 minutes per session, or 97.82

percent.
Keywords: Mixed Integer Linear Programming Model, Scheduling Problem, Preventive Maintenance
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Hagiuiinsuszyndldineluladdumesidnlunnassnds (ntemet of Things: IoT) te1du
Usglorilumsmuguaunsalsing 9 iuauninlnuiiesuisanuazanliiuild Tasianiznns
Usegndfld loT lunsquadniidsadesaniduiddiniidesnsquassasiiase vandudniides
Ussavnilsiidesldsunmeguaiufimuiioninlildogludaunndemiefutuuged aunimiidia
nsliemmslutiinauastanaivsnzauagihlivanfiguaniuasiiongiuen fuardanies 1y
nsUszgng 10T eliemsUauazmuauamnmiuladieundindu Sadueundieduldoy
vuanimrunazlduadeanduegremn gldamsanaduda “Iiems” deidsezgndasiiu
Line Messaging APl iuluad@sninesuazgrudoya iedssugngunsalldudesemmsvanluuiinm
fitwiun natu “Yagain1wiin” uiege Total Dissolved Solids %3a TDS wagiilewudndn TDS g
Aulvaududuasesioan awnsana “tadide” Weddesqaunidvitnindes siteddnw
fesrAvBnmuarysyanBravesfUamaieyiaeiinisantiufinuay ndn TDS nevinn1mmnaesiisay
9 $u wavnmsdunenuihdUadaniozannsaliomsaas il fogeisansam

ArdAgy: Bumesillalunnassnds nsdesdand

ABSTRACT

In present, there are applications of Internet of Things Technology (IoT) for the benefits
of various devices controlling via smartphones to facilitate users. Especially the application of
loT in pet caring. Because of it is a living things that need a regular care. Fish is a pet that need
a special care because it does not live in the same environment with human. A good water
quality, appropriate amount of food feeding and proper feeding schedule will make them
healthy and have a long living. Smart Fish Tank is an loT application for fish feeding and water

quality control via Line Application that is used on smartphones and very popular. Users can
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press the button “Feeding” which the command will be sent through Line Messaging API to
server and database in order to control a set of hardware to release a designed amount of
fish food. Press the button “Measuring water quality” to observe the value of the Total
Dissolved Solids or TDS, and when found that the TDS value is too high until harmful to the
fish, could press the button “Treating wastewater” in order to release wastewater treatment
microorganisms. This research studied efficiency and effectiveness of the Smart Fish Tank by
dairying and TDS measuring methods which carry out the experiment for 9 days. The
observation results found that the Smart Fish Tank could fed the fishes and treated the

wastewater effectively.
Keywords: Internet of Things, Aquarium Fish Tank
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(%
a o v

Tank 3) eanuuugunsal Hardware flgAnssuuguaniielinemis fnseauanuduiivueniy
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— > TDS Sensor

AN A
A e

L
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WA 1: N13e8nLUUYAUNTal Smart Fish Tank

1
=

mqﬂmaﬁﬁﬁﬂssﬂauﬁw UasA Arduino Sensor ESP8266 NodeMCU, Servo Motor, a1
Arduino 3-5V W¥oua18819 812 30 dadtuns, Shield Esp8266 Wifi v2 LLaquqa§Laéﬁ1%ﬂaUQu
wsadulyl Channel Relay Module 3V TasgunsalazfindauugUatvuin n1e 350 x 812 210 x g
230 dadlns

1M 1 ndesfivemsazgnauaunisUassomslagld Servo Motor Insazudes
onsluviinaiivngay (0.7 n3u dmutames 2¢7) dmfumasaiugduvidazgnaiununis
Udesqaunidlneleauosding (Solenoid Valve) Fsqaunidaganelunsifiveandianlutuazysy
A1 TDS westilregluannefivatedeegld uenandudsinisiiafs TDS Sensor italdlunissu
Arnuduiivreningae 4) PONLUUTTUUFIUTOLA Line Messaging AP Lﬁamuqumiﬁﬁmuﬁq 3
flaf¥ues Smart Fish Tank 3sldun nmsliemnsuan maufadeudotluduaiidarsiviigean
Hudunsresiovames (Reel$ TDS >= 500 ppm) warn1sUdesqauvsluiiievtntgu s
ponuuUMshnuvesazilerdussgunl 2 fegud 4

RECI.*“\‘ Req

Set Value

|

Servo motor < Sart Board Esp8266

AN 2: N15YNNUTBITNTUNS e IMITUaN

wdnnislunisviauesilsdduliemisuan enalu “IWermsdar” 91nuidn Line
Application 138U308WaD Line Messaging APl 9z dard<lUes Board Esp8266 i od ¢l Servo
Motor 1911 Taedinsuanidsudeyaddddugiudeya Jefimundenldgiudeyaseulaude
Firebase WazavdsrvasnafigunsalliemnsvanGouosudnduluuansaauu Line Application
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Save

o Vaue

Display

LineBot
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AN 3: N1599UITIAT UL Ao uANIL T LR YYD 9N

wannstunsinuvesilsiduudaieudetluguaiiransiuiiginiiun@ As TDS Sensor
aginArAnuluiivanniiuavasmniu Board Arduino Esp8266 wnluiiuAily Firebase wagiiloe
TDS Tut#inlaain TDS Sensor AanAusinsgiuiilanivuald (>=500 ppm) S2UUIZHILADUNIY

- *“ -

Set Value

l

Water pump g4 Start: Board Esp8266

Line Application

a o 6 ! a a6 oA o o g =)
AMNN 4. m'immusuaﬁm%umﬂaaa@aumaLwam‘umu%aa

vdnmslumsiauresitesifumsiaide Lﬁaﬂmﬁm “Wrfainde” Line Messaging AP
awdardslUga Board Esp8266 dwxdslyl Solenoid Valve vhanuudesqduvisasifiavatninde
Tnefimsuanidsuteyadiddlu Firebase wazazdsrvesnaniigunsnivaesqaunidifousesudn
n&ulUuaninaul Line Application Nl 5 udnen150enwuURleATuNITeILe o wagnismaday

Aslgau
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< @ SmartFishTank

fuil

Werhdudvudovudiady

owmsUarduusovudindy

AN 5: @989 Interface U949 Line Application wansn1snalie1nis

1 Y A 5 a o v o o
1891%UA1 TDS NSLARADUUIUUNY LagNITNAUIUAUILEY

nnsiudeyanisvinaIues Smart Fish Tank T438iudeyawuunisantudin (Diary) fis N3
anvufinnaiindu wardamiintuiomelussesnatinaaeddaiu Smart Fish Tank lagng
fimuasdufantuiin uasiwamsdnanlesgindainmavanedduiis mameasnios
James 2 flugrunaid i (19350 8m 210 g4 230 Taduas) Wiowns 3 e Tunan 7.45 wiiim
12,30 w1Rn1 wag 20.30 wiing seznansivdeyarisdu 9 fu lnsudsnmafudeyasendu 2
U39

e 4ol 1: vanpudssamoslaglifinds Smart Fish Tank szegiaaniinismaaes 2 Yu
diodnsanuandeesian WWud mafianiizdndufe

® 4237l 2: vmaeud saUainaslnsfind s Smart Fish Tank A2UANNITYILK L Line
Messaging APl 528¥1281715MAa8Y 7 Ju 1l enadouANgnFBsvaanIsauesgUnsal uas
A UBsUN SN InTelAssquatatldvieliuenaniuiteusunanisinuiinismeaaes
2371 2 S1u 2 FeULATIUIBULBURANTYIRASY

NaN152uazanUsIgNa

nsnsRaeuAMNINIINlagn1TInA1AMA NYeIln (Total Dissolve Solution) %38 TDS @
AuIInUuaaswIaee e egluun Ivaeidu Part Per Million (ppm.) taedn TDS
Vo3 dznnlazinugaNd s unIsid seuatalsen agialiiAe 500 ppm. 11ANINAIT 500
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ppm. 1y LﬁuuaamyLUuwwmaUm wagnINUINAI 600 ppm. azvilrlamestisuazidedinle
15NABBIIEDITAS Haanaviin1saatufinan TDS v 9 3 FiluslneiSuaatufindusiaan 8.00
UAAIAT 23.00 RN TURREATEEEaT 9 TUUBINITNAREY

A197199 1: A1 TDS %2971 1 laifinds Smart Fish Tank

381 (UHinn) mssndiun1siudl 1 1 TDS (ppm) mssndun1siudl 2 A1 TDS (ppm)
7.45 1915 0.7 nSu o115 0.7 nSu
8.00 1aA1 TDS 19 325 YaA1 TDS 19 403
11.00 nA1 TDS ¢ 337.33 1nA1 TDS ¢ 405
12.30 o113 0.7 n3u o113 0.7 n3u
14:00 nA1 TDS ¢ 358.77 1nA1 TDS 19 422.32
17:00 1nA1 TDS ¢ 378.83 1nA1 TDS ¢ 443.97
20:00 nA1 TDS ¢ 381.63 1nA1 TDS g 452
20.30 1915 0.7 nSu o115 0.7 nSu
23.00 Tnen TDS 161 388.13 Tnen TDS 161 462

NAN3IET 1 WU TDS T unaengasiainismaass 2 Ju lutuil 1 A1 TDS Wity
63.13 ppm Jufi 2 A1 TDS \WinTy 73.87 ppm Fafuainansuszanainisa TS asfuduawiy
Sumsrefutamestszanaiud 4 vesnismaassdnlilasunisiidaindenieas il
Aunmvanvrdiannuduivieuamewuasinlvivamestaeld

dloaudasit 1 Msveasnasslamediaglifings Smart Fish Tank ﬁﬁwmﬁwmiw?{auﬁw
Aewsunsnaaedlugasd 2 Imai%ﬁwﬂmmmﬁmﬁumauﬁumamaaaﬁmﬁ 1 92971 2 YeIN1INAADS
ffiunsidssuames 2 flufuamdoufindegunsaives Smart Fish Tank A2UANNNTYIUHTL
Line Application Tnglermsvan 3 dleluian 7.45 wfin1 12.30 ifinn waz 20.30 Wik YBINN
fuuarldmansaaaoudn TDS yn 9 3 FaluslaeFuaeiufindausingt 8.00 w1Rn1 §1 23.00 w1RNT
Tnaimun 7 Sulunaientu
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< @ SmartFishTank Q 3

)
) Trewmsda

) TDS:496.6

) Tawmsuaduudouudiniy

AN 7: waneiaee19n13ld Line Application din1svininuvesgunsal loT
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P ! A a o . A
M990 2: A1 TDS ¥ 2 AAKY Smart Fish Tank (Sauv 1)
nan Yuil 3 Yuit a Yuit 5 Juit 6 Yuit 7 Yuit 8 Suit 9
(W) @1 TDS (ppm) @1 TDS (ppm) @1 TDS (ppm) #1 TDS (ppm) #1 TDS (ppm) #1 TDS (ppm) #1 TDS (ppm)
00.27 wadowduduiiv -
TDS = 500.02
06.27 waieuthiduiiy
TDS = 553.34
6.57 Anthmnide
7.45 nAleIMNT 0.7 g
8.00 ﬁ"Nﬁ 1 TDS = 311.12 TDS = 351 TDS = 457 TDS = 548.20 TDS = 453 TDS = 418.86 TDS = 446.82
1100 fudoyadudi  TDS =324 DS = 3595 TDS = 46711 TDS=539.16  TDS=449.13 T0S = 417 TS = 449
1221 1-2 Taglaller wadeuindudiy
aﬂ@% Smart TDS = 536.40
1230 Fish Tank 4@ nAleIMNT 0.7 g
14:00 mMsiiutoua TDS = 330.46 TDS = 374.22 TDS = 488.11 TDS = 525.00 TDS = 44231 TDS = 420.09 TDS = 457.03
17:00 Iumﬂiﬂﬂﬁ 1 TDS = 335.33 TDS = 385.22 TDS = 492.81 TDS = ;513,06 TDS = 438 TDS = 421.05 TDS = 464
18.27 - - - wafouindudiv
TDS = 505.88
20:00 TDS = 340 TDS = 394.61 TDS = 497.2 TDS = 496.6 TDS = 430 TDS = 425.11 TDS = 469.02
20.30 nAlEIMNT 0.7 g
23.00 TDS = 347.03 TDS = 404.6 TDS = 499.13 TDS = 488 TDS = 427.8 TDS = 430.93 TDS = 478.11

NanIEARAY TDS WU31 tiuTwides 7 sudusunsedovames (>500 ppm) lufud 6
(TDS = 500.02 ppm) WesnITNAaes Jemseiudeduiugruanmneasdlutid 1 lnefinsudaieu
dnfuiiwru Line Application iotan 0027 wiiin waziinsudaieusnafuiionan 06.27
wiin ilenandluuda 6 Flusmusevszernansudadioudifiaunlifednely wee TS &

'
a

diutusgnasteniosudly 553,34 (951971 2) n§sangiamnadutidamindedlona 6.57 uin
fafinsudadiondn 2 afwmn 4 6 d2lua lesarndr TDS Afsusiades 9 anawuds uwidhilrigenia
500 ppm Ingudsannisnavitaundedn TDS anasedereiiiosan 553.34 1u 536.40 uax
505.88 ppm MUY LlonsaaeumnIwiluIa 20.00 1. wudien TDS anadvie 496.6 ppm
?faagjamazﬂﬂawudﬁ Line Application #gANTSLALHBY

ammasnsudafeuindufinds 4 addutudl 4 vesvesmnanes faudHragnaiitad
Feudau eswnnnsvieuteniunidi vdeslutidadndetietidadideesedn 4
Lignansathdmindelderaiuiivile fardunaldainnised 2 a TDS Aes 9 anasauthilaniie
AlidufivieUames uazdnsanasegsreiiosluiuil 7 uay 8 vesnisvaaes Tutudl 9 Faduiu
4AVNEVYBINITNARBINUIIAT TDS Sudfintueged 3 Hausl 0.96-5.88 opm. Fadmsn1sifiuvese
TDS duthndilunmsmnaestasit 1 feduqdunisivdesaduluguauenandretidmindeliugss
annsntervaenaufivienildsnde

uenntuiiomsBuduaugniesemansnaedidnaaouiudoyaluraeil 2 8n 1 s0u
Tngliismanmaesuaznafiudoyamilousunisvaassseud 1 yndsens (Audeyalnenisinga
Smart Fish Tank [Aesamas 2 6 e wnsuaginan TDS munanin) wagnansmiilauansns
WasuuUaswearn TDS (U7 8)
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NSINUEAIAT TDS WAINT5AAEY Smart Fish Tank

600

500

400

- m
] P ® gg—'g
(] I AR O =
F 3 om=un oo 3-8 anD
— s O0Meoguwue g 0 g = = = T
: NaS Mg omn s Xy
= —m g P~ mom M
W o @m "
m
100
0
fiffdddddddddddddiddddddagddddidddddddaidaiads
[=N+NsNaNalall=]sNssNaNeli=NesNaNeNall=]eNeNeNeNali=1e NN N Nell=NeNeNeNeNell =Nl NNl
OeS0eQEeeQaROaeeeRoeC0eOISLgSEeeeeQOCeeITe
AT MROMDATROMOATROMNOATROMOATRNOMND AT NOMOATNDOM
= = o= LR I o R = o v NN ™ o= o™ NN ™o o™ N ™ o= v N = oo
| | L | |

=
=
—
e
=
(%]
tQ
=
[ ]
o3
=
=
<y
o
=i
w
ﬁ(‘
=
(=21
o
=
~d

2NN 8: N51WEAIAT TDS TUN151Aa8997 2 58UTN 2 WBEUTUNANISNAADIYIN 2 SaUN 1

namdl 8 wuwwldumaifisturesen T0S Tumsneaestaed 2 wa 2 seu fie s0U7 1
waz 2 Yugonndostu Ao A1 TDS Windwrild Line Application uwiadoulutuil 4 vesnsnnass
2371 2 uaziilonavidmindes TDS Aoy 9 anas 41 4

dmduiigmuarguassavosnuifedy §idenuin nsiadegunsailndund il
gunsaiAnANTY Wom Wethludetuuedn Arduino viiliinn1sdnases auviligunsallal
annsolfoudeld uagnsldgudeyaseulailumastam (Heroku) lunisasdeyanfausnusediiu
wlfalunisdstoyaroutnouu Hedgisedunulunsudlofe dosdamaivliedlundosestu
aruiunarldansgaaruiueglundosguniniistaeifiudsyndalumsdnuunessld uaznns
fadainiendnneiuarputoyadunuotsansrosinanisdstoyauaddliyagunsaivhay
Fansity

Gl

9

Smart Fish Tank {un15Ussandld loT wedwisanuasainligideslaaunsaliemis
wazdrUmduiielalaanisaunugunsaliinu Line Application Ingdauriy Line Messaging AP
@53 Heroku waggudeyasaulal Firebase NMinaaeulszansninuazUszaninaveas Smart
Fish Tank 1438n15antuiinuazinal TDS svegniainisvaaeiadu 9 1u wialunmsiiudeyaneu
a 3 L4 . % v a g.}/ L4 % 4:! U v gj o
AnAsgunsal Smart Fish Tank 2 Junazndannfnssgunsal 7 u Fdlunisveass 7 Junaatuinnig
719899 2 SoUMIBEUTUNANITNABDIAIY HANISNAABINULT Smart Fish Tank @11150v9ulaae19
gnAeduaziusyansninns 2 seuvesnisnaaaslaglidiveianain a1unsalieinns Jadn TDS uae

) v 9; =] d‘ ¥ q' 14 d'al Y v 14 3 dﬂl v . Y o
P1UnUIE i ad5 198 R f tinuUala Natluniswmul Smart Fish Tank Te1uaeay
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azannfudldunndstu shlsgldanansaquatanlfiaunmdldusilaildogou diamnduuaaluns
soganlastmunszuulinslfoims wastidmindeduwuusnluiflasgldlireanmuluan
Line Application Wa91u Smart Fish Tank tusiuiuuvean1suszyndld loT dnsunisinunsnssy
vunlngaaly
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