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Abstract

This paper presents the study of traffic management in the case of an adjusted
layout plan of the Bangkok Railway Station, because based on the government plan
the roles of the station as the center of transportation will be reduced to a secondary
station to keep the history of Thai railways. In this study, 3 layout plans were applied
to simulate traffic situations. The Travel Demand Modelling (CUBE voyager) was used
to evaluate the efficiency and potential of various traffic management plans. The
results showed that 3 scenarios with proposed traffic management and controls based
on 3 new layout plans had different efficiency and potential. However, the second
scenario based on the second layout plan was the most efficient in terms of traffic
management. The traffic management of the second scenario consisted of one-way
and two-way traffic modes with 2 traffic lanes all over the road network in the Bangkok
Railway Station. In terms of the Level of service (LOS), most of the road network in the
Bangkok Railway Station was at Level A (Free flow) and Level B level (Stable flow),
respectively. A little of the road network was at Level C (Stable flow). As a whole, the
movement of vehicles was quite free flow, so drivers could choose the speed freely
due to a few traffic volumes.

Keywords: Level of service (LOS), Traffic impact analysis, Travel demand modelling
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Abstract

This article proposed a conceptual framework to develop organization
management information system by using principles of logistics information flow
management. The method was divided into seven steps: literature review, data
collection, surveys and in-depth interviews, study and analysis of information flow,
analysis and design of information systems, development of information systems,
manuals preparation and training of information systems, and research conclusion.
However, this research applied the conceptual framework to develop organization
management information system with Faculty of Logistics and Digital Supply Chain,
Naresuan University. The results showed that the conceptual framework consisted of
2 main parts: the central database system to collect information from the service and
the information management system to provide services and facilitate the operation
of personnel. The developed MIS NU-Logistics system (Prototype) was able to help
organizational time management to be more efficient, reducing the operation period
from 1-3 days to only half a day. Moreover, the system could help organizational
resource management to be more efficient, reducing the paper usage by approximately
2,400 sheets per year, or an average of about 2% of total paper usage.
Keywords: Management information system, Logistics information flow management,

System development life cycle, Fish bone diagram
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Abstract

Phitsanulok Province always faces the problem of floods almost every year;
therefore, planning and management for flooding are needed. In addition, the process
of helping flood victims is still slow because of the difficulty in accessing the flooding
areas and lack of flood risk area assessment. The purpose of this study were to
investigate the management process and preparation of helping flood victims of
related sectors in Phitsanulok Province, and develop a simulation model for flood risk
area prediction in Phitsanulok Province by using the Geographic Information System
(GIS). Based on the prediction model, six levels of water when flooding were divided:
05m,1.0m, 1.5m, 20 m, 25 m, and 3.0 m. Knowing the flood risk areas through
levels of water could be useful for warning of floods in terms of the distance and time
for the rescuers to reach the areas. The results of the assessment of related sectors to
have access to the flood risk areas showed that their service areas did cover all risk
areas in Phitsanulok Province. Thus, it was suggested that six flood relief operation
centers should be established to help flood victims efficiently in Bangkrathum District,
Bangrakam District, and Phromphiram District. In addition, the prediction model will
help to improve the planning process to help flood victims efficiently.

Keywords: Relief logistics, Geographic information systems, Flood risk area
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Abstract

Drying is a process of reducing moisture content of a product to extend shelf life
and increase product value. It is generally known that energy consumption of drying is
rather high; therefore, a development of dryer using renewable energy as a heating
source is necessary. For this reason, the performance enhancement of solar dryer using
ventilation fan control was studied in this research. The criterion used for turning on-
off the ventilation fan was the difference between relative humidity of the air at the
inlet and outlet of the drying chamber. The four models of solar dryers were
constructed by using four different drying techniques to assess the performance of the
passive solar dryer (PSD) and solar dryers equipped with relative humidity difference
control of 5% (SD-RH5), 10% (SD-RH10) and 15% (SD-RH15), respectively. Pork with the
initial moisture content of 265+2% dry basis was selected as the sampling material.
The criteria used to evaluate the solar dryer performance are drying rate, solar dryer
efficiency and specific energy consumption. The experimental results showed that the
performance of solar dryer could be improved by using ventilation fan control
technique. Also, the SD-RH10 performance was higher than that of SD-RH5, SD-RH15
and PSD. In addition, the drying rate of SD-RH10 was higher than that for SD-RH5, SD-
RH15 and PSD by approximately 1.93%, 3.38% and 3.38%, respectively. Moreover, the
specific energy consumption of SD-RH10 was lower than that for SD-RH5, SD-RH15 and
PSD by around 7.549%, 2.16% and 1.86%, respectively. Finally, solar dryer efficiencies
of PSD, SD-RH5, SD-RH10 and SD-RH15 were about 8.47%, 8.11%, 8.68% and 8.46%,
respectively.

Keywords: Relative humidity control, Solar dryer, Efficiency
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At Ao waasuwlas, h

dndrun19v19uRAaNszuIee1n1e (Working ratio of ventilation fan, WR) A
N151TL 857 LFUITTNLIYNNUVBINABUTEUI8INA FUTYUAIMUFURUSIUNITIATIEN LA

FeauUN1SN (4)

E
R=—F_ (4)
P.xDT
Wa WR  A® AnauNTYNUNRaNsTUNeINA, T51Uae
Er 0] nasulWiAelERRauszuIeeInd, Wh
Pe 0] aslniinanseuigaine, W

DT o SEYLIADUWIAY, h

UsgANTAINLAT DID VLM ING1IULEID g (Solar dryer efficiency, n) A®
PISITLHDSUIT UTLANT AINNIT WA I UA NS UNITILLNEUIDDNANNNA NN UINVDILAS B
DULIAIADNA I UNINUATLAS DI UWAILY  F9dtas1zuilaeldaunisy (5) (Wei et al., 2018;

Aprajeeta & Tripathy, 2021; Ortiz-Rodriguez et al., 2022)

m h
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We R U5EANTNINAT DIDUMMINAINULEIDTING, %
A a goj
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& Y I a a v
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& dg‘, a < v a a L4 2
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USUNUNEIUT b TUNITB UK IR BUSUIIUNT SEMERBNINNNERN T TN BULYTS  Lagdl
AUFUNUSTUNTTILATIZYRaNNITT (6) (Wei et al., 2018; Aprajeeta & Tripathy, 2021;

Ortiz-Rodriguez et al., 2022)

NIANTIVINMTnAlUladnavnIsuLayIAINTIL WNINeNdeTRAivaansy

I 4 atuit 2 we. 2565



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 196
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Abstract

Removal of a small amount of carbon monoxide from reformed gas before
feeding it to proton exchange membrane fuel cells (PEMFC) is crucial to be done in
order to prolong the lifetime of PEMFC because carbon monoxide is poisonous to
platinum-based anode of PEM fuel cell. The objective of this study was to investigate
the ability of catalytic activities of CuO/CeO,-Al,05 catalysts prepared by sol gel and
single-step sol gel methods get rid of the carbon monoxide when there is too much
nitrogen by means of burning carbon monoxide. The impact of the preparation of the
catalytic activities on the structure, the ability to catalyze activities and the catalyst
formed by sol gel, single-step sol gel was used to analyze the certain characteristics,
that is, the structure and average crystalline size by X-ray diffraction technique and
specific surface areas by nitrogen-adsorption desorption technique. The test results of
the ability of catalytic activities indicated that, under the condition where there is no
hydrogen, both catalysts performed the similar activity to carbon monoxide oxidation
reaction. Under the presence of 50% H,in the gas stream, the catalyst prepared by sol
gel performed the higher catalytic activity to the reaction than that prepared by single-
step sol gel method. carbon monoxide was completely converted to carbon dioxide
at 180°C with selectivity of 65.0. The presence of CO, and H,O was also studied. Both
have a negative effect to the reaction.

Keywords: Single-step sol gel, AlL,O5, CuO, CeO,, Selective CO oxidation reaction

1. Ui

Tunsldielelasauiindnunandinsdoy [Wudemdwosvadidomasuudowy
Wy wanasuTusmeu wuiwhliusEansamnisyhnuressyuuwaditemazanas wn
fifnsensuauuouenlas (CO) Yruuludomaslelnsiou Tnsusunafnvansveuneusnles
Fenannannszuaunnanlelanauiieisnnsufsuidemasielotn uay Wisufie
asueuneuenlealiiduiigaisveulasenlednuu]izen Water gas shift azfifing

A1S UBUNAUBN YA LA aUUS DAY 0.5-1.0 IaaUSu1ms (Ebrahimi et al., 2020) A%
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ASuauNauanlamies 100 AN @11150anUsEANSAINNITYINIIUVDULYALTDLNAILUULD D

wausuwaniUasulusnau (Qi et al., 2020) AIUUNISIIANIFANSUBLLBUBN bATIUL UL

v
v ey a A o

Aufialalasiauneuiiszinfinlalasuiluldiuwadivematadudnalu wisifiveny

nsldulsfumaditamas Ratnasamy et al. (2004) Fnwmsidainsansususevenlas
TngmsiAufigeandiau uazdnsldduswasond ersaufAseonisiwlugd Ae
msueuneuanlys Taeduseiisessanlanensuddu ddavedmniiiniuiedlily
MassUiisemiveunsusnlesoondindugs Agn uilimsgaydeUssansam weltiuy
81U (Sarma et al., 2020) At uedinisinlangwmani Ul fulangdsziandy
Bae et al. (2005) MsfnwufAsendenuiluditgarsueuneusnlydlagldfusslizen
laneznaunaUiloseanlun Fi3sueanlen nuitlsuunsuileseenleniaiuaiuisatunis
P FAseniswnlngifensueunouenledlifity lneyunaiimanzaslunsldidu
s afAsenlutiedesay 10-20 Tatmin Huber et al. (2008) wuin FiSeueenland
aauUAlunmsiunnmdeshlumainuazenileldsuiulansviindu iunsnszaiesh
yadlangivimihiiduunassujizenlid aunsodnifvesndiauluujioreondiatu

'
U =)

wazUassoandiaululfiseninntdu WeneUisseanlen wazdiseusenleniinisnszaied
167 Svunandnidn Tuufnsenmsmdafesaiveuseuenledsen s niluaneniieg
lelasiuludsunaann ssilinsideniinujisewnindfinsansueuneuenladifialafngd
UfAsenulndifelalasian TneneuiesoanladSevaz 15-20 Tnstnminlinanisise

'
aaa I

UFA3en7R (Cortes et al., 2008) uonaniidGeusenleduundnizdmalineuileseanles
3efATermsueunsuenlaseendintuldffigamniisnas (Zang et al., 2020) uay N5l
USimunsduiasenined i Seunazaouidos i vuiuduidwadsenissaufisendae
(Xu et al,, 2019) MafiumsnszaeivesnetiledeenleduazdiFonsonledamisovinle

Argnsiuaseenleninuien siisunlatgamai 1w sgiillovesnled Iidudais

[l

a

Af3e1 ABnsmisudussufnsondudadenideidmwanssnuaoanuanisalunisss
AAse1vesdassuisenleeisnisleaiea 1WuiSnisduasieilanzeanlefnuujizen

U
lelaslada wazUfisenismuniuiioumgiinn ansanivaulasailugUuuulasedn
suaYrenielassasisuulndwmesatunsale lnelanveanladanriiuaziininuniugs
= ' a = a < o T =] (N !
Wesanlusgnitenismieuiiniswdsugluuulsaidulnaniivviediiazaisunsneg
58131990939 Wn1seu weg1etne duihavarewailssmesenliainlasaing wieg
o Y =2 o 14 a (% o Ay dy a o .
wiudwuanld Fumnglunisiunldinioudisessundeanisiui 19 ge (Brinker &

Scherer, 1990) Manasilp & Gulari (2002) li@nwinismseuegiiideueanlednieizlaas
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anudiliuARa T unedaannds 200 maaanstensy uazdlounaditugnldiduguss
UgA5eunafiduvudisessvegiidonduswisordauainisalunismdnnig
AsusuNBuented WWANNAD gaunianawnnndl 30 asrwadud warwnaiitunseangsi
Huoenafl uonanil Kakuta et al. (1997) wuiegiieneenluddaieiugmuantiniztn
\Aueendiauvesdisoueenledmed wlunaddunisissufAsonee ndinduilgumnfian
(Chen et al., 2008)

2. IUITEIAYRUIRY
MiATeiTadiypusvasifeAnvinansenureiinanieusnissufAseronmaud s
wazgadasalunsswisenvedlavgeenlednauneuiles #Seu wageqililley (Cuo-
CeO,-ALOs) lngdAals el isengninsounieisloaian wavloalaaduneulion uaz Anw
Naﬂiswusua\i‘lzéﬂLLaSLLﬁﬁﬂ’ﬁU@ulﬂaaﬂl‘UﬁﬁfaﬂﬁWuﬁﬁmﬁiﬂiuﬂﬁLfﬂﬂﬁﬁ%ﬂ?ﬂ’]ﬁlﬁaﬂLﬁﬂ
“ o

5 L3 a LY dl' o o 12 r-i’lj a
Asuauuauantaneandatu Wiatlulglunisidnfisaisusuuauanlen 1LY aLnaa

lalasiaunaunazindawmadlalasnulultiuwadamasuudoiuusukantlasulusnau

3. AAuliunulde

3.1 MSNSEUFNIIUGNTEN

langeanlurnauneuiles TSy wazeaiitioy gninsounieltleaiaa way leaia

TURDUAEY eAUTENRUTRlanERanlefnanUsEnaumunaUlaseanlefsesay 20 Fi5ey

8% a o 8% s v a PP
sonlynsevay 74 wazegiiiluueanleniouay 6 lnsumin Sunasangegiifleylelglnsm
sanlae insrvviunaaddulindy Neamgliuseunns 80 aarwaldyd NIUAITALA1Y 30

= & a a - 1% a g 1% &

Wil Mnduiunsalussn wielvaisavaredsuandudula udiniuansazaesdoilung
30 uil ngaliauseu wudisenlunsnasluaisazats wazniuansazatesioludn 24
1Y) ° v % ¥ I & 1Y) d' a v o
Falug vhansagangliduaimeninuieu ntuuuwaiunan 24 Flus Ngaumgiives Ui
wanlaluoufigamall 110 esrwal@ed 10 alus wasfigamnll 500 sarwaidea {Uu
a1 5 9alue unveawdsildliaziBeauazsouriunzinssuin 80-100 wa tdudisesiu
lavgeanlyanaudiSey sgiiden nduihreuileslumsaduadumsessuiwsedlameds
Hamdeunuuwia dhvesudanliouwazmoamgitnediy inlUunwagsourungwnsIseu
vosudeniidulaveeonlydnaunauiles Hiien wazogiilley

ANMSUITIUALRATUADULAYT LTUNDUNITNAABLMLDUNUITIUALIA LAYTAIINAT

WudSeuluwsn waznualsazateuszunal 30 Wi dueeUilaslumsnadluaisazane
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wazmuansazaneseliifunm 24 dalus ndurhansazaefldluyiliduas duea eu
wazngungfiiderdunsdlvaiaaayldasusznevlanzeenlednauneuived 1oy
aqililey
3.2 MIATeAuaudRfiILs U AT
MsATgivuaREnvesianfeiaIoaendsdaviunsndy (X-ray diffractometer,
XRD) LiloTiaziilassaine asdusznoumaiall wazruandnvesiissufiiten Wumaiad

a & 6

o [ dﬂl v a & s v 4 <) ' o a o o
DIAENa AR UUYRISIdeNY TagldnaUiues (Cu) +JUBPAINNUATIFD NG NIAT

aszainiyy 20 521313 20-80 93m1 Awaulil 40 Alalaad nszua 30 Jadueuuys \iu
¥ ¥ d’l v a ¥ |
Toyanudun1saeLuusEnng 0.02 aar wagldaunis Scherrer lun1susunam1vun
= = = o A A o =
HANLARY (Hargreaves, 2016) lagidanannsuniaianinnudnauign
N15TLATIBYAIEN UN HITUNIZLALVUIATNIWRA 8A8TTN159 AT U -A187Y
lulnsiau (N,-adsorption-desorption method) @ 18LA5 89 Autosorption 1C U5 €7
P P P
Quantachrome Ma13f10819UszU 100 fadnsu neunimaasudesliaiusouian
Megraielanuiuuasluanavesansgnandurindulieanannimvinvesianfreeg1a9
gaunndl 300 sarwalBed ToyaiinsasduiinuafieraNuaudNing (P/Po) uarU3unsves
uwialulasiungngaduasuuianmedns (V) manusuduinsiazSunsvesuialulasiaun
Qﬂ@ﬂ%’ﬂ‘ﬁlﬁ waglyaunis Brunauer-Emmett-Teller (BET) surface area analysis 1uns
ATIUNRIT NI (Walton & Snurr, 2007)
3.3 NMINA@BUNSLIIUNTEN
nsnegeuANanTalunsisauasenssiluaIesujnsaluia gaumailunis

A o a 1 o

Anuizerinlanismesluduilavianidulaintnvedisuisen muaugungl

seminemsugAsedaedimuauaungd ViAo aulanaasuldud UfAsen
AsUBuNaueNlenandaty wasUfise1nsideniinasuauususnlaneandindu TodaLs
U371 80 fadnsu wardnsnsluaeuTuinssin 100 gnuiensudwnsieui g
anmefilflunsmeaeudmiulfiseusnie MenauUsznoufefmaiuouseuenledios

az 1 lned3u19s Aeeendausssay 1 lnausuins way Nwddeusasay 98 tnaUsuins

aaa [ a

war dmsuUfAemaY Aenandsznauiisfiivaisuouneuenlys Seuas 1 lagusuing

6V a 14 A A (24

finweendauievas 1 lagusuins Melalasiausevay 50 lnguTuns uasfivdenefing
gidey wnseialasunlasnsmilgnldlunsitanesiesrusenauvesingnauiniudl waz
neeanvanATeslnsal lneldiinsiadawuy TCD wazmraduunldlunisuenasdusenau

v v

wazUTuauing Ao luanai@n Amadiasewialasulasns wil szddadnduinedesiu
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Lauliundnldluredudszninenisimssi arfesaznisideniiniigaisuauususnlas
PanTndurnnaInA1sesasnslideantiaululisuiasveunsuenlaneendiatudesos

aznslyeandiaululfizenswisnun Meliasaniniiujisedafssinty Tngane

UAseImsiiafineiinu

4. NAaN15998AZNI5AUSIENA
4.1 AuauURTuNIzYeeRIsIu)nTen
ATHAILATIEALATIAS1ILAE DA UTENDUNUATUDIA1TFIDE 1998 AT ALE LS E

ANLNTATU LEAINININA 1

| I I FinIAsU CeO,
| . ) 1

l inAIgIU Cuo
| ) L1 T} .

Intensity (a.u.)

Twawa

T Z =
[EGINGRRERITIERY]

10 20 30 40 50 60 70 80
4 20

AMWA 1 JUMUY XRD Y0eiisauiseniwmseumedslealaa

aa gJ’ a
LAZID ALIaTUABULAEN

awmil 1 Bunanmstieszidemadadnnssivurisadu Tnediseliiseviaesd
sULUU XRD findnefudedfiausingiisumisyy 20 iwerfudnssfuguuuuiinuinsgiu
yeanatilaseanlelujuuuy Cuo llaseasiandnuuy Base-centered monoclinic
(JCPDS:00-002-1040) Ineifiausngidumia 20 windyu 32.5, 35.5, 38.7, 48.7, 53.4, 58.3
61.6, 65.8, 68.1 LA 75.2 AUAIAY LagNUNANTINIUAALIA ST IUV0T S uuean ladlugy
Ce0, 1A53a519MANUUY Face-centered cubic (JCPDS:00-001-0800) 7 siuvyasy 20
Winfu 28.5, 33.1, 47.5, 56.3, 59.9 Uag 69.4 kay ALO, lugukuuedugiu (JCPDS:00-037-

140) HaNFIATERREAIMALTALIN CUO-CeO,-ALO; M3 aumMeITaalaa wasislualaawuu
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fumeuiien ssldlanzeanladflusuuuulassaiauazesdusznaumaaiiieatu Ae Cuo
CeO, uaz ALO,

NaN1TIATIZMeIMATA N, adsorption-desorption Lﬁﬁ]ﬂﬁ]’ﬁﬁmlﬂ%ma%ﬁ,m’]iﬂﬂ
#Ur93 CUO-Ce0,-ALO; TnTeudeislua 19a waislea wauuUTuneuRen wanadannd

2

100

—o—Twaloa

Su)

90 A
—Twanadunsudien

80

=

anu1AdLYuRLUnsHan

(\I

o

UIAINTANYU

U

AUAUENWNS (P/P,)

i 2 lelunesunisgaduiglulasiauresiansefizen CuO-CeO,-ALO,

MASeUA8IT YA 198 LALID YA LAARUUTUADULREN

sunuvlelamosalunmil 2 nssfudnunrresnszuIunsgadusuLuud IV (Type
V) wana31i L5 AU ATE CUO-CeO,-ALO, Mnsouladautngnueyluseduiuly
(Mesoporous) Aadlidur1uAugNa1aTening 2-50 urlwuns dn1sgaduunialulasiauwuy
waws{?u (Multiple layers) wagil Capillary condensation Lﬁmsﬁyuﬁlugwquﬁuﬁm Hysteresis

]
[y ad v

loop LUU H3 AoduTanniianuvoe Non-rigid aggregates of plate-like particles (Thommes,

q
(%

2010) HANITILATIEUN @R UNATARINITAUINIAIWINIUIARENLRAY CuO way CeO, 7
AUIAINGURUY XRD N58U1U (111) faeauns Scherrer ATNLTRITINIZANUANNITUTUD
1985 LaLLUA wazinalaes (Brunauer, Emmett and Teller, BET) WazILATIMvuIAg NIy

\RAYAILTG Barrett, Joyner and Halenda (BJH method) Han1SAIUIELEAIAIRITIIN 1

(%
=

= a ¢ ¢ I3 ¢ o 13 a
AT 1 uEnmamM AT sivuIenanvesrelileseanlen dsuueenlas WU
TUNE WAzUUATNTURAEURIRITIU AT NN eNaIeTTlualauaslvalRatunewRYY HA

NMFIATIEN WU FusaUiseniigninseumeisleaaatunsuneiivuisndnvesnauives
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sonlealnginitreeseanlunigninseumeisleaa vaendiseueanlenivuinlndifes

a

- wariuniIT s sUfisemsaedndifusiu Aeduseufisennseusieislea

4
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) = = Aa o | w i o o= IR aaa A o
LAAVUNDULAYIUNUNNINWILININY 53.9 A5 10UNTRBDATU %QQQﬂQWWULﬁ\TﬂQﬂﬁﬁJ'}WLﬁiﬁJN

4

)=

feAtloalaai
(Esposito, 2019)

WUNENTUINE 485 ANTINATAeNIY  warvuagnguedslialnd iy

=D

]
a [ d

AN 1 VUIAVBINAN NUTEITUNE kAU IRTHIUIRAYRIILSIURTeMnSuuneis

19aL8 karIlUalaaTUNDULRL"

= 49’ d'a o o
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as o o 4 iaaa , %uﬂmgwgum?ia
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4.2 nsvedeunsssufizenmsuaunsuenlyfeanTndu
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2020)
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Abstract

At present, the molding of the Super-Anglo stoves, also known as high efficiency
cooking stoves, are molded by hand. Also, the problem found is that the standard of
the furnace size is not stable, affecting the assembly of various parts of the furnace,
and the villagers or farmers are fatisued and become myositis. In addition, they are
not able to produce the stoves to meet the market demand. For that reason, this
research aimed to study the performance of the Super-Anglo molding machine. The
Super-Anglo molding machine consisted of a structure made of steel, the parts of the
male mold and the female mold made of aluminum alloy, the part of the air pressure
generating set with accessories, and the operation control section. The air pressure
used in the study consisted of 6 bar, 7 bar and 8 bar. The criteria used to assess the
performance of the Super-Anglo molding machine were the percentage of forming
error, Super-Anglo stove production rate, specific energy consumption, thermal
efficiency of stove and compression pressure resistance. The results can be
summarized as follows.  First, compression pressure resistance affected the
performance of the Super-Anglo molding machine. Second, the performance of the
Super-Anglo molding machine in case of compression pressure was 8 bar higher than
7 bar and 6 bar. Third, percentage of forming error in case of compression pressure
was 8 bar, below 7 bar and 6 bar, on average about 92.75% and 96.71%, respectively.
Fourth, the production rate of Super-Anglo stove in case of compression pressure was
8 bar, about 25% and 66.67 higher than 7 bar and 6 bar, respectively. Fifth, specific
energy consumption in case of compression pressure was 8 bar, less than 7 bar and 6
bar, average about 10.30% and 22.91%. Sixth, thermal efficiency of Super-Anglo stove

in case of compression pressure was 8 bar greater than 7 bar, 6. bar and hand molding
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on average, about 2.74%, 5.58% and 15.77%, respectively, and finally, the compression
pressure resistance of the wall in case of compression pressure was 8 bar, rather than
7 bar, 6 bar and hand molding, on average, about 7.54%, 16.77% and 31.46%,
respectively.

Keywords: Moulding pressure, Super-Anglo molding machine, Performance
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tnAdedsldfinsfnnduniifioimunnnesiiliausaanUinansusosdu wagfnedivi
Tinadanuussennid wu Yaseiignsuaulaoenlen (CO,) waza1supumlauanlen (CO)
vJudu (Hakam et al,, 2022; Ayele & Eneyew, 2022; Mekonnen et al., 2022; Bentson et
al,, 2022; Das et al, 2021; Aziz et al., 2022; Wassie & Adaramola, 2022; Roubik &
Mazancova, 2019; Kshirsagar & Kalamkar, 2020) 270LUIAARINAIINULN NUITeRRIUIN
anunsanUiinamsUsesiu (PM2.5) wavannisUdesfnefidmansenusedandonias iy
U5581MAlaTaaN wazdmsuwiAnaavingfie n13Anw3deludiuresnsiaunnuaudi
voadomdsdnnaliiaruannsolumswnviiogsauysailsznoudie mawamduna
vosamuiielilsnuisinuandiciauieulusziugs (HHY) Uszneuduauanansaluns
annsUdeuaiivnsendlvegluyunaaannsgu (Mantura, 2021; Bonsu et al., 2020;
Hailu, 2022; Otieno et al,, 2022) uariinifoifioRauluduresdemaminge (Pellet)
filudruresnaandRnaenlnddity uarnisasUiinunsdesdu PM2.5 uasfeiidu
wafisfuanieseuiy (Duone et al, 2022) uenaina3sedildnanuuddsfudmy
SnldiinideilaiAnuifntumahamufeuiviiAetuuinalifdmonnmguoséla

wlduselevd Wy Anmynn wazananisin (Sakdanuphab & Sakulkalavek, 2017) Wuan

¥
a a1 ¥

UsgANSn1nlag57u98958UUN1SUNIANLS D UNIN TR MIA1uaNITaR s Lt gUselewd (Waste
Heat Recovery: WHR) 811031 80% wazUsednsninidsniuisuvesnivenuanasiosniy
5% 1319 WHR LUUSEUULA?

¥

YNAINUUTILAYNINISANBIUITENABITDIAUNITODNLUULALASILAT DI AT UTU

3
Y
Usenausie LAY uagane (Kurth et al, 2021) ladnwuigitugunsevesgunsaldud

A
é’m%’umﬁmmaaumnﬁagﬂmaqﬂ'ﬁzmumsé’méﬁugﬂ wamﬂmﬁﬁﬂmwudwgﬂéwﬁmmzam
v039UnIaldudinfie T-slot Uszneuidniugunsalngaanissui (Sensor) 9a1u1500T1980U
miLﬁagﬂsuaqmzmumié’mﬁugﬂlﬁlﬂuasJ'Nﬁ fAUHANT 519 wazAue (Raz et al., 2015)
I§AnwnAsasungAnssunulaundndvenieslensednddusunisd ugudaenisld
wuuiaesadamans nuinmseenuuuriauviufinsiiieldianliiAausslovigean as
9ONLUULIIUALT 4 AeduiliifiamudsssurBvesnsnawiiu 5 - 6.5 Hz wazn1snadInsy
2 ApdutmsiimunsssuTRwU 2-3 Hz wazdnun eles (Okolie et al, 2020) ldponuuy
LLaza%f'mLﬂ%qé’ﬂlamaéﬂ%ﬁaamav‘hamuama%ﬁqmmﬁ 40 C WU N1508NRUUKATaIIS
isessalansodndanunsavhauldegisudug srensdenldalsiifanumnzausonisld
1 Tnefi naverainisng gaunqd wazausulunisnadnanenisiiauaesszuud

ADAAADINY
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NNUIINLANAIUILAT9AUIENULA I LNV UAFENVNNISANEUTTOULLAT D

v v
=< LY (% (3

FusUnguivasodla Mmuwmgnaning 13T ldlingUsvasdiiofnunanssousLATeddy

[ ' ¥
[ [ 1%

sUwgUesedld waziUSeuieuauantiveumguilesdilansniusunisinieslugliag

3 1% = d' [ a o a ¢ 15 v Y a = I 1
nsUumeile wallunmsiiudneninnisndnnnguivasoslalinguyndn Jadrusndungy

9

' ¥
a = N

Famiayuvy WenuINafina1IagaasatIvas e lan LN gwy ann1sevildu uaz

v & o = v X A S o % a dag vo
EJ\TLUUﬂ'ﬁﬁTN@']GUWsLWﬂusLUWUV] u@ﬂ"ﬂqﬂuuaﬂL‘U‘Uﬂ'ﬁai'mLﬂiﬂﬁﬂ‘ﬂ%ﬂiﬂﬂUﬁﬂJsﬁu

2. IUILEIAYaINUITY

2.1 Wefnwaussausiaseuguwnguileiedla

1%
v =

2.2 \eAnwiUTeuiieuauaudiveunguileslansavugumeinse@usuuasns

Y

Jusgile

3. Waniuauilg

3.1 1nsesvuumngUiuasasld

Turuddeilavinnisadruaseusumnguilesada wielddmiunissatugun

guiUasedladnuiu 1 s Awandlunind 1 lneeseusunguivesedausenauiiy 4

o v A

drundniiddgyie 1) lassairuasoluuinglilesola ianmaniduwin 5x 5 cm

o

w1 0.50 mm Usznaududulinlugunsedmbsuuwiss Ysznoudidudiueaun ude
wafiaisuuukassUane wazadesvuudesiuanulaensisludivedlasaiiemenisin

APLNTITOULATENTUTY 2) wiifiun vinannaneaiiilisudaaeesd lngusiiuidagiivuinmiiiu

[
6 o (Y

40 x 40 x30 cm uazusiamisidedvunmiiu 40 x 40 x 30 cm lagwiiamiiigasfinnaeg
AuvuNSaudaNsadnunTEUaNiILNANdYLIAAIINY 100 AnT waskuiuiAudezhn
Asegmuastlilaninsaniountanieudeusaiiniunsrueniiuufinduuinainug 50 &ns

a =

a a ¢ & A o v 1% Y o X v w
3) szuuilwudngd Wussuunviminlunsaduseiulunmssetuguauniledlmdudam
1a a0 a - a a ¢ a
MULUUYRUANTI Avue Taegddiudsznaufe nszuaniiuuAndyuinadiug 100 dns
nszUNILuANdYWIAAINLY 50 G0 @1eauIuIn 10x6 mm lun1snaaedlaiinisiinum
YUINYDIAUAUAUT M Tun1INAg AT ugUin1gUilesoalane 6 bar, 7 bar uag 8 bar
MUATU IeANYIaNTTUEYBIATRlUFUNgUWasoslandludiuvesnisusedaniainnis
HER AUAUURBINAI Y laraunmvaungUleseslandsduiugy 4) yamuauszuy
n3vieu i lunisauaunsinweie wusulunsdatuguduenguiesdls Tng

a A v = [ a (Y LY (Y
LAUUTENDUAB DWNUANDAIUIA 100 aRT G\’Jﬂi@\‘i@?ﬂ']ﬁLLa%Lﬂ%ﬂiUﬂ'ﬁ’mmu%@&jﬂ%u’m 12
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bar a18auYWIA 10x6 mm MEIAIUANNTYINULUUAULENYTEA 4/2 FIUIU 2 67 wazYn

Y |

HR-5aN15VNULUVATREIN TNV Usuun ussuutasnuauUasnnelnedausaLdniu

UsgpiiumsinuniiiedesiunisiingURmnainnisiadeunvesud v

AN 1 esesugUguesold

3.2 35015118049

3.2.1 Togiudmiunsontiugy

¥
[ a =%

Y
‘NI o I a a ‘NI ! U o o 1 1
'JG]Q@UVIIﬂUﬂ'ﬁEJWUuiﬂﬂ@ AU UYINHIUNTITNANAULNAUANT NINTTUUBY

Y
L4

ey 1 A ielildfunilenindoudniunisidan lnglunnnmamaaesasinnisteaumien

! v
A o L% I

Afwmdnwingu 11 Alandy waziuwdenauiazidufunienfinsuauiesnsaiorlugig
L NDLYRaDANITIIAINITNAABY LALTIINITINYIAINUTUYDIAUMTINAUAINA1INIUNNT

VUENY

NIATIVIMANAlULaTRRaNTTULAYIAINTTH WNINEFETAY TiuaaInT Iy
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3.2.2 Goulumsneaes
midedldhmsuvstunuduasdmiunaiedouiilunssadunieives
LUAUN 3 SEAUAD AIMUAUANIUIA 6 bar, 7 bar wae 8 bar AMUAIAU WAz 8uLgu
auautRveamUieiadlafisatusuieniodugimguiessilauaznisiiudediefe
ANUATUNTULTINAYBIUAN LLazﬂsz%m%mWL%amm%amaaLmﬁqﬂma%g’ﬂé
3.2.4 fupounimmaaes
nInARBsSIFuIN MR NALT U ALz YAMRaD S auRndsgUnTal
ns¥asauandunindt 2 1w anududdomdlihddelituiuausun 1 hp uazyn
PuAumMsTeanlitunssuaniawindita 2 nsvuen uastwiinvosiunan naonszezian
nsvasaLs 8.00 - 16.00 u. 33 7 s (aisamnainidies) Tnemaonssoziiaiiviins

NAEUNSUWAIAILLATEY F8TINNITIATUIATAILMUEIY WalUSeuleuiuauInuInsgIu

Compress
cylinder

Air pump
1 hp

Wei.ghing scale

Stove aerate

(A )

Power|meter

F 3

=1 Controller

v
' Eject cylinder Wind release

P a 5 L4 5 A o
ATNN 2 mimmmqﬂﬂimmzLmaammm

nutniiunsiiuieeiedusingiivessdls uasmdudeiiolud
WETgamgil 800 — 900 C uszevinan 12 alus wagdaeeliiduneluwmndn 24 $alug
391100NUIYNITIAROUALFIUNIULSINARILLAT BINAGEULTING (Compression test)
wazdaiumiunsiiudeieiestusuimetiveddils uanmdudeielusenoudum

guilosaladu5a3UTsUsznaudienszuiumsin MsUsznouden) nssnawiuiuay

NIaFINNswaluladgnamnIsulayInINgIi IIMeau Ui iyaans Iy
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You warmstagsneyuBiuud Weudiadathumaaeulszansnmdsnnudeuseisnsdu
iiifion (Water Boiling Test: WBT) Tnannaeunisdusidensoagiideuues 26 wiewsh
T4 3.8 Ans (Usnasindssanas 3/4 vesUSinaaruguemile) uastniinduilivaaou
Wity 400 nfa vhnmeaeuluiesiildfiauia vhnisiagamgivenihaunseaienud
Sufinnadldlunieuinisdadmiie wnduldesliindensoludn 30 wift Femganis
negeUndniuTnsTnUsinaa iy uasiiivde TnetwaiildainnsTaaisie
vmsdnluddudaly fawansiSnsmegevlunmil ¢ Fensmeaeuuszansaimds
arufeuronnguileisdldtuasihnmadeulumittiudoeiosdusumguidessilann

ATLALTIYNNSAnE wazwnTituseiie (Ayele & Eneyew, 2022; Bentson et al., 2022)

1 LR HINIH
J was 26 ® T.5dwandeu

11 3.8 ans
e
T.1-Ulunde

[
T.2-oaunlusd

aulsl 400 nSu

]
0]0]0)
060

Data logger

Y ENG]

AN 3 EnunrveIRUNIRlLaAILTUINITIR

3.3 nM3Anszidaya
mi‘imawﬁ%’amﬂaﬁm%’mm‘i%’aﬁlﬂizﬂa‘u@hEJLU@%L%uﬁmmﬁmwmmawm@um
wdsiiu Sasmsudnm auEudomdinusimeg AudunuLsing wazUsyansamn
FsruSouvenmmey SeiseasBunuduiusililunsinmeidelui
Wesidudaudanainvesvuiainind st u (Percentage of mistake after
moulding: PM) A W’li’lﬁL@@%ﬁi‘ﬁﬁﬂ%ﬂﬁ’mﬁﬂwmG]“UEN*UHMGT’]LLWJW]"N‘] aun1gUiles
gaidﬂﬁaﬁmsfugﬂ FoTpurmuduiuslunsiesziladeaunisi (1) (Tumutegyereize et

al., 2021)
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_ DP-STD

PM x100% (1)

Wie PM  fa wasidusmnuiianainvasvunnnndady, %
DP AD FLAUIVDIVUINSIE NS URISITY, mm

STD A AWALIYBIIUIALINTFIY, mm

9RIINTHEAALAT (Stove production rate: SR) Ae UadudAy NLAAIELTIOULLATDY
Jusvwnguiveioala wiedvilnldlunmsiaiuausalumsudamguiveioslane

Y29AINNSHAR AIwanIluannIsN (2)

PD
SR=— (2)
T
il SR fie dsnsuAnengUlUesasla, innsetalug

PO Ae Swiuwguwesadlananunsandalaly 1 Ty, wn
T Aa namldlunisuasmguidesaalaly 1 3y, 9alus
ANNAUURDINGNUTUNE (Specific energy consumption: SEC) A9 ATILERAIDS
Usunandununldlumsdafugundeusinainiannsandnle lneiinnuduiusliunig

IPsRwandluaunisn (3)

3.6xE
SEC = (3)
BR) SEC  AB AMNAULUABINAINIUITNNY, MJ/4AN
E Ao wasunldlun1sdnvuguwnguilesodld, kwh

a a v

UszdnSnmdannusouvauninedy (Thermal efficiency of stove: m,) e
Wfwesnuwlsransameeumylivesadalumsidndenudmsunssenednussy
melundasiondsnurimuanmiguilesodald deaunsalnseilagldaunisi (4) (Ayele

& Eneyew, 2022; Neka et al., 2021)
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M., i XC X(Tyoi = T+ (M, vanXH
T]th:[ Wi p ( boil |)] ( w,evap w) XlOO% (4)
M, xH;,
o N, Ao Usrdvnmdsenndouvonmeuidossda, %

A 1

C, Ao mANuTauTLNIzYed, kizks. C
M, Ao waves, ke
Myevap P18 208U00UNNSEMELY, ke

My Ao 118109014, kg
9 gauuiltTuAY, C

Toot  A® @eungiinifen, C

=
o)

= 1 b4

H. Ao ArmuSeuwssvasmsnaedulevenin, kJ/kg

H; AD AIAUTOUVDIEY, k)/kg

ANATUNIULTINA (Compression resistance: CR) Ae aulflglunsusdanusiiu
a < ¢ & oA Yo ! = | & A ~
V1IN0 130ANLTMsIveRAgUilesolaillalasunsanadanidvleiui lned

ANMUFUNUSTUNNTIATIZIIR AR L UENN1SA (5)

F
P=— (5)
A
il P Ao AUIUNILLSINAvegUWasald, ke/cm?
F Ao ussnlglunisna, kg
A Ao NuANLYlun1sSULSINg, cm?

4. Nan1538

mMsiauananIsnaasdluIdTeasitiusznaumelas i us A URANAIAYDINTS

Juzu dnsmandaanguilesadla wasuliinldlunstuwguiesosla anudulies

Y

NI gaunivesiuaseswnlnddmiunismaaeunisauiiien (WBT) Ay
AunusInavaangUlilesosla uazdsednsainigamnuseuvesylivasodaluusiag

= e 9 - o w
Nauvlmvmﬂm AALERSUNING 4 — 9 AuaIeU

v
=

M9 4 uanulesidudmuinnaInreIn1sTuUmgUesodanieniestugy

Y

wngUiesedla naaInnImeaeInudl AnuduaNd1nTun1senTugUdmasieiUasiuiaiy
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Apwainlusunusnne veamglivasssla nanfie muduau 6 bar iliiawWesidud
ANURANAIALNNTAARREYINU 38% T89a911AD 17.25% uag 1.25% fiAnusuas 7 bar
Wag 8 bar MUAAU HaRana1LdesnnNLssRuv ifuidIiafeunauenaR Uiy N

agluninundndeiolilafunisvesss e Nuuudanuyisaoauldiun (Parting line) Wl

1%
=

a1unsaindulaegeainminnelg vilinisivauaznisdadivesdumieinseanglinang
WU Useneunuiinnisluasenvesiuiniletfiswnus Parting line yildAuudealy
anunsaeglundfiuriiiieoasiesgunglivasosldlavavun nsdldmsunisvaassauduaud 6
bar agwudgymisananiuniiga diunsainismaaesausuaud 7 bar wuin Ilgyniay
AanaLARaullLNTNA UM TUTIA WL TS EEAUULAT (FMIWRLS A) wagdmsunsainis
Y - = 1 =
NAaeIAUALANT 8 bar nudymianurainadeulasuin Felunseuiunisusenau
anunsofuaianudsutinanldlaenuinanlesidudnnuedeunainuin aadmiunis

defianszurun1susenaudasliiiu 5%

a =
% HANaIALREaY

E8bar E7 bar [E6 bar

% AANANAAMUILS D 3444

305

% HAWAIARILYWLe € f

% AaWaInAILALY B

% AAWANARWWLY A

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

wWadlGurrmuiianana, %

awit 4 wWeddudeufianainvaanisdugy
amd 5 uanssammandanguiasslavenaiastusuimetivesdaladildais
Plunuided fesuandluduresininisdevie Usnamakdsimandusiseiingg
AULULINATEILLazAnvuad lansoldaulddendmiisinat uagdnsnisnanns
wmsuAe Uhinumssdamniituienznsdiueaniinssmuiuuiasgusonilenieia
Mndeyatananaznuil shsnswansmvemniteulvanufuauyindy 12 wsedalu

LATNUIINITAUTUVBIAINAUANYN 15% VIABRITINITREANTIINTIUNLTULREY
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Uszanad 30% Taefinruiduauiviniy 8 bar 9¢lnsmIndnnsanasgiuifusnsnisan
9 Wagfimnufuasinty 7 bar waw 6 bar AilANdnTINsHARRTINIATEIUYNAY 9 1de
Falus wag 7 wndedalus muddu esfeiinanamudiiusveaasidudanuiianann
vosnsTugUiilduanslunind 4 udrdnedy andeyadanandmsusasnimudnnss
wmsgruiedusyifiannsalivadfiaussousvonniostusuinguiassslaldifueged
wandlovinauisudisuiusamnisndnnnnstuiionuin nssatugumeguiessslase
pRpsagiidnmmananiigannnimstuiiovssann 5 - 10 wiredalusduogifuauduay
Hosemstuiiearlidnvnzvesudfsnifivindaeliflegdeiu 2 Ussanfte Ussinnusifin

Tu wazUsznnudiunuen TaganunazdasiinsuinduwdetunvsanuazTalund Ak

| ° =~ Y v & o Yy N = o
IunﬂajusﬂaﬂLG]’]LLagﬂ']ﬂ']ii.J’WIGU?]‘ULW@?ﬁ’]ﬂﬁﬁLUUN‘UQLW'1@’JUﬂaiunﬂﬂigUQUﬂqﬁf\Nuﬂﬁqﬂi

1 v 1 ;4
ANYIADUYIIUIN
18
16 o a
DNTINTTHAATIN (LA/UN)
g 14 O 0510 15HAANSIUIASEIU (101/HL)

pS
g

,1‘5- 12
4
e

g 10
=)
&

& 8
&
%

E 6
e
b

B 4

2

o

6 bar 7 bar 8 bar

A 5 gnsnsnanngUilasesla

Al 6 wansUTinuveswdsnuliiuazeuAudeadsnusinedliluns
Humgueidildluusiazdoulvvesnsfinu waiildannisieseilunuidednui ms
duaruduaudssaseUiiumsldndsnuliihfifiusnTuduiu Tnsmadiutuaudua
nn 15% aztdunaiiayiuunslindanuliineds 13.35% esannsifinanudua
dnumssnlusuieetestuglimuiosdiatudunsiunsinuresemesuii
Tlunsmyuiudaenmavinliusinueinmanigluduiueinie (Storage tank) iiuanndulu

USumsvasdiuarnieinay vilranusuaunisluduAua M ARLLINTULAE TLUUILHA
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(%

mMyhavesmeimeiideanuiusmaludaiveimaiiduausuldnuilsasanl T
Usinaumananasanasgiuansnsouanduzivssauiufemdsnusime dedoludadd
g muiadaussougnislindsnudouiinunsndnvesedostuguiniguiossslalaiy
06 nafildannisiiasesinut anuduanililugadl 8 bar asfidneuAudemdu
Fumzdosiganiniu 1.40 MJAs dasfe 1.60 MJAA ez 1.80 MJART fimuduay
Wity 7 bar waz 6 bar auddy Taen1sif ud uresnanuduannn 15% aganunsoifia
UinamanamemgUiosdlansmumnsgruaeniitu 29.17% dewmniitsdemalfai

audeandanuinmglunsllanuduauminiu 8 bar FsllA1uniige

40,00 2.50

35.00 ‘ wasulnd (kWh/iw) SEC (MJAw) ‘

2.00
30.00

2, MJ/an

u

25.00

o

20.00

v, kWhy
HDINAIIUT AN

[y
(=]
o

15.00

WA

10.00

Anudud

e
n
<}

5.00

%

6 bar 7 bar 8 bar

0.00 é 0.00

AN 6 Nl wagauEuFemauIwenldlunstungliesesld

A9 7 wansgamgiveniuazviean nlideiinsaudsien (WBT) vaandy
1% 4 & cD S g A a a S & = oA
mewesesusUnguilesodlawaztulle Weiarsangumgivenivesisaensdlaznuii i
ArauddlnalAssiunaIAe dnuaurn1TUasuLlaIngRNITUYDINITNNTULALANAIVDY
gamgiinluusavynddnvuziindiendeiu wiazdauunndruissdnieedmiuly
° ' ‘:4' | Y 1% . I3 ' o o o A 1 °
susvainsiudsuwlasantdialvianuiou (Heating) 1UUYseiUuMAmIaY19NsYiney
g98n (High power) lngnuitnsdlimguilesoslandadugumeiasosazinisiuisuulasyi
TimnuSoudurissyauiausiniinsdnstullowdsuszuin 5 wiil nadndenilsde
ARaEnsatunsiauseuiieviliusien (Boil temperature) vaamgUilasaslanls
NIATusUAIELAT aauInNIINsiinsUualeile (Hailu, 2022) LiBeR18n158ATugULAN
gUilasoalanienIasagiiuanurnukiuaumrileirewnuinnnsanmsiinumileivssn

wUAUNAR8ilD denasamnUaINnsatunIsanemaus aulUudduduraLnINa1IRD NStlon
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Jugtimteadonhlindunlundnierumuiuvefuniolussdugedunaldain
UinammadvaamegUassalandamasnaznuin nadimasatugUmieeiedaziinig
nagtiosniinsiiudaeiie TasaannmsAnvinudiAnsveiveuninsdsndugudae
\ASoaaReUszann 5 - 8% unztudefodeussun 15 - 18% PNUANAAINANIFNTU
nsdinstugeiioniliauaansalumsdremanudouaintomivdluddiusingg vos
uazgadedmeusninnninsdinissatugudeiedes Sadumelinadldfuandunmd
8 Matlmaradinanianudeslssiunsdvesgumpiteanvilunmnanderudiy
Mnuaiiiatulunmdl 7 annsouansanudiiusvesusyAnsnmdseuieuves
wngUiessslaluunazdeulafidnudaning 8 asnuldin Uszavsnmdseudoureum
guasdslaunnitanfio 34.79% lunsdiveanmisldiedosdusunguivesdsldunzanuduay
WINAU 8 bar 5998911AB 33.86%, 32.95% Way 30.05% lunsiivesaiufuay 7 bar, 6 bar
LLasﬁue’haﬁa AUAIIU (Ayele & Eneyew, 2022; Neka et al., 2021; Bentson et al., 2022)
Fanmnatiossnnumuiwesiumisveunfiintuainnsruiunssatugufeinies
Saftunninmsiiugetiedildnanuditieiu dseneusuannsafinnsauiieldifiuninu

AOAARDIVDINARING THNUUINBWUMEAUNITUTEANTNIMTIANTDUYDUA VIR UANN T

=Y
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Abstract

This research aimed to establish and test the performance of a recyclable waste
sorting machine with image processing to provide control over the sorting of 4 types
of recyclable waste: cans, glass bottles, carton boxes, and plastic bottles, and to give
notification via LINE application when the bin was almost full. The system consisted
of an IMILAB Webcam camera, receiving real-time images of objects, connected to the
Raspberry Pid Model B to process waste classification with YOLOvV5's model, which was
trained with data sets of 1,321 images for 250 epochs. It had a mAP50% value of 0.995,
recall 0.995, precision 0.999, and F-measure 0.997. This machine was connected to
Module L298N to control the rotation position of the step motor to the output bin
and control the servo motor to pour waste into each type of bin. The performance
test results of the machines showed that the correct sorting of waste by type was with
98.33% accuracy, and the confidence interval results in the range of 0.50 - 0.97.
Furthermore, the results of the test the performance of the hardware in separating
waste to each type of output bin with step motor and servo motor and the notification
system when the bin was nearly full via the LINE application could work 100%
correctly.
Keywords: Waste sorting machine, Image processing, Object classification,

Convolution neural networks
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Abstract

The objectives of this research were to study and analyze the production
processes of aromatic coconuts in order to improve and enhance production efficiency
suitable for businesses. The study began from transporting coconuts to the first
production process through the final 12 workstations and examined which workstations
should be adjusted and improved by simulating all 12 workstations with FlexSim
Program. This program is used to estimate the production processes in the future. With
this simulation program, factories do not have to invest their money to improve or
develop future workstation model from the current one. The analysis and
enhancement of this study revealed that three processes could increase the
production efficiency and decrease working times by 39.58% compared with the
present operation.

Keywords: Aromatic coconut, Production process, Simulation
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