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Abstract

The objective of this research aims to mix HDPE plastic bottles with wood pallet wastes to
form the artificial wood panels. The mixtures of HDPE polyethylene plastics and pallet woods were
designed in five different ratios. The HDPE plastics and pallet woods were crushed through sieve No.4
and No. 60 respectively. The plastic scraps and wood powder are mixed by using a two-roll mixer.
The artificial wood panels formed by pressing under hot conditions at 1,300 pounds per square inch
and a temperature of 190 degrees Celsius for 5 minutes. The artificial wood panels were tested for
tensile strength, impact strength, surface hardness, density, and water absorption. The experimental
results indicate that the amount of mixed pallet wood powder affects the properties of the artificial
wood panels and composite materials, resulting in an increase in hardness and density, as well as a
decrease in tensile properties and impact force. These 5 ratios of artificial wood panels are suitable

for the production of home decoration and souvenir products.

Keywords: Artificial wood, Pallet wood, High density polyethylene plastic
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Abstract

This research examines hydro-energy generation from residual pressure at the end of the
water supply pipe before it flows down to be stored in an underground water tank. It can be
converted into electrical energy. From measuring the pressure at the end of a diameter 2-inch
water pipe, the average pressure value is 1.0 bar. The researcher designed and built a simple
hydroelectric power generation set in this study. The power generation set consists of 2 main parts:
the first part is a Pelton turbine that converts water energy into mechanical energy. The Pelton
turbine was designed a radius of impeller equal to 150 mm and the number of brackets in a
hemispherical shape with a diameter of 6 5 mm, 12 pieces. The second part uses a 340 W
permanent magnet synchronous electric motor (PMSM) to transforms the function into a direct
generator. Due to the water pressure while flowing unstable, the test will start from 8:30 a.m. to
5:30 p.m. with a 30 minute interval between data collection. From the water energy measurement,
the average water pressure at the end of the tube was 13.5 mH,0, the average water flow through
the nozzle was 7.57x10-4 m3/s, and the average water power was 99.2 W. In terms of electrical
energy, the average voltage was 14.20 Vdc, the average current was 0.82 Adc, the average power
was 11.6 W, and the cumulative power generation capacity over 9 hours was 64.20 Wh. When taken

to find the efficiency of the power generation system, It was equal to 11.55 percent.

Keywords: Electric generator set, Pelton turbine, Hydro energy
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Abstract

The purpose of this project is to study the use of crumbs of prestressed concrete pile to
mix into coarse aggregates in the production of porous concrete to compare various properties by
modifying the volume of cement paste that was binding materials in the ratio of 40, 42, 44, 46 and
48 percent of the prestressed pile weight to know the suitable ratio for use. The result of the
properties of porous concrete mixed with crumbs of prestressed pile is a coarse aggregate material
was found that when the volume of cement paste was increased get porous concrete mixed with
crumbs of prestressed pile has compression was increased but the attrition of concrete and water
flow was decreased which found that CB-44, which is the ratio of cement paste 44 percent of the
weight of prestressed concrete pile and able to handle a maximum compressive strength of 138.47
kilograms per square centimeter. The water flow test is 1.03 centimeters per second and the
resulting test of attrition of concrete was 5.00 grams. Suitable for use in perforated concrete

projects that are private car parks.

Keywords: Porous concrete, Crumbs of prestressed concrete pile, Water flow, Attrition of concrete
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Abstract

This research presents a prepaid water consumption system via RFID controlled by a
microcontroller with a notification through an LED lamp for dormitories or apartments. The
objective of this study is to facilitate dormitory or apartment owners no need to record water
consumption in individual rooms and reduce issues related to tenants facing fines due to late
payment of water bills. The system is composed of two parts: the prepaid machine and the water
consumption control machine. The operation of the system uses RFID cards as an intermediary for
communication between the prepaid machine and the water consumption control machine. It is
required to top up money on the RFID card and place this card on the water consumption control
machine to turn on the system and to use the water for any purpose. The efficiency of the
proposed system was tested by testing the operation of the whole system starting from topping-up
money into RFID cards, placing the cards on the water consumption control machine, and turning
off the system when the system has no money. The experimental results found that the system
can be used correctly. Moreover, the efficiency of the system was tested by comparing water
consumption through the proposed water consumption control system with a general water meter
by testing it 5 times. The experimental results found that the water consumption from the

proposed system was equal to the water consumption from a general water meter.

Keywords: Water consumption control system, Top up money, Arduino, RFID

DOI: 10.60101/feir.2024.255645 [ 28 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

1. unin
Jagtulainisinszuunisdneduneu
3032 UULALRY (prepaid) uldludinuszdniulu
nannategULuuu seuunisiiuduly
Tnsesiadeudt uanandsdldihssuunsdnedu
AOUNIOITLUULANLILIUNIIIUSINAY
lulaspoulnsataesuiussgndldauiussuy
AIUANAI WnuneLiiesusauazanliv
Al Useivg dnwaigdans (1] lauessuuilines
wuusneneulasldaunsunisadieldfuszuunis
duduvesnstiihduginie lneldnwdlunis
WeulusunsudmsululasmoulnsaansuasUng
AU1SNNNSA Udin WAAS [2] lduessuutnseitu
Al nuvalmiagieadesauisnnisa
Alatad-faluaiimesuvuilumdeyarimlasaie
Aanelg su1ind lUseladey uay su1ing
e e [3] @uesruunsidndsnulnihuuuiy
Funu RFID JafunisuddaymnnsTidmiiivia
AstiuanA1n1siInasnulnilulsasifou uaz
WouAdymiedosssuiunesadmihiililaly
AALEILATFIENISUSEUINISII AT B UTIRILLN T
TAnaudemesofldlnin wudertunsliih
TutlagduduneunisFendissanislithdmsy
woln weadng 9 azld3EnsAelidmidndivia
nsaniiwmednisldviannimedan wagyun
fuamain s lusdagzidou 91ndiiiuun
wunslEEuthieuandnsldn viaieu
Wnthilaleluaneaaldiinisussananisen
WoufinunviliAneudemeselivemenn
yioendinazdliih uarluudasiioudldc
Srunusnldsnead i Wheemen thun
AIuAIMUALRan Satuiiedun1seiulenlnu
drAnNuazLAUnIAINaItIeny NSALRURIY
Uasiieldii Saduniadenudsdmdu ives
sroin outn smdsgliide Jagouiluinsin
thsplusismienuriomainuda Tnvaunsa
émﬁﬁasﬂamﬂ%ﬂ;ﬂﬁﬁmiuﬁ@ Taun1vasdny g

ﬁimﬂﬁu"j‘wq Radio frequency (RF) anLianuag

DOI: 10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January — June)

AuRANAInlUNIRSIRaUAIU b [4] 91u3dell
WNAUDTLUUAIUANNTIT UL UULANREWHIY RFID
mivpulaglulasneulnsameswaziinsuisiau

' d

fdhruneonueadfiflouiunaninfidsnddléeh
aedisvunly Sessuvazdszneudae 2 dwde
duedeadufutinsuazduedosnauaunsly
1 Fenrsvhauresssuuiuaylddas RAD Wy
Fanandlunisdoanssenitunisafududitns
wazauauaunslith Tneszuudazdonihnis
Wuiduasns RFD waztinsduimiuiudiu
mupunslii ieidassuulianansolihls

]
v I

= = v
2. N W aSUVBUANINYIVBDI

v

2.1 fwasin

fwasiun (Water meter) [5] 30 w9530
T < ¢ o v a Y e v
W Wugunsalildlumsinysuinsveniily lng
T lnanugunsalnvimihfisnadsnnsiag
dernflalunmihagedindnnisauiauaziias
Y | A o v A <, I a0 g vimy
gnsrdunaalaiiowaninailurNvinligld

a1unsaenulmduaina wu Usuimsidudng 1u

anuiaiwas Wudu uinsindmselmesiiasd

UMt iAwInUsIInsiuanasiuey

aelu Weurlvan ugunsalnisinasnyu e
AnunuUIIInsTenilar1u gunsain1sin
AN UABAULNUNYUAILAY T4

o

i lugigauaninaiiaasianifA1ves

YSunahinihde visedsdygyraesniidnieuen

Weafilundn AMR METER LLamé'fagUﬁ 1

UM 1 wesinvesnsussUndugiinig [5]

[ 29 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

2.2 Arduino UNO R3

Ua3A Arduino UNO R3 [6] Aaianasagy
7 2 Jululasreulnsamesvunndniannsaiily
Feudaiiedinsiniesdiodidnnsedndsng 4 Ju
nsihauledlulasaeulvsalaeinsenasiig 9 wld
sufulune C Fanwn C Slludnuazionns e
finnseulavi3ves Arduino unitelinng
Frululasnaulnsaaesiivananeiu awnsald
ulAadwfeanule mmwé’mﬁﬁﬂﬁ Arduino
Dudouun Wunwsizeenduadildausauiu

anansalvanlans wavdveianaaedismgn

3Ufl 2 Uoa Arduino UNO R3 [6]

2.3 pseeinsnsinisiva

insesiasasinisiva [7] Muansdagud 3
Tnevinihilunisinsnsinisindeudivesvesiva
NIUAITUE 1Y Yo AaunsanATRuTintiade
Usinasuasiisuiunativeslvatiuluaniuunle
wSesinsnsnsiua Tneunfazldaunsatnanle
LUUASY 9 WAED1ABNITINAIAINL5298901T
indoufiannvasiva FuinainAimnusuan 2 90
Feazdusaivuaianianisinaannveslua é
winanusuildasiausufiuinnit assulives
Tnatiy Inaludailsiitiaanududingt wazian
Anuifanguiviufivingn fagldifuddns
nslvasenin 1umu3%’ﬂﬁm§'aﬁﬂ§@mmslwagﬂ
il#lunistadnanisinavesiuazdsdoyaitn
TWsunsuievluldlunisauradely 3elu
ﬂﬂu%ﬁﬁlﬁi‘ﬁ Water flow sensor model YF-S201

i working range 1-30 L/min

DOI: 10.60101/feir.2024.255645 [

Vol 22, Issue 1, 2024 (January — June)

JUN 3 ieseeindnsinisiva [7]

2.4 Radio Frequency Identification

$UU Radio Frequency Identification
(RFID) [8] Fauandlugudl 4 axilesduszneundn 9
2 @ Aediuusnnsuavsunesvseauin laeuin
wduiindeyaieatuingiutu 4 wilf wasdui
aaaLﬂ%ﬂéfm%’uém/ﬁsm%a;gamsﬂuuﬁﬂé”wﬂ?iu
aruiing lusAdedtes RAD gninanléidu
Fananslumsieansserinaedeaduiuddng

WAZLATEIAIUANNS LN

sU#i 4 RFID [8]

3. MsPRNLUUSEUUAIUANNSTH
3.1 szuupugunsldi
unuisszuumuaunsiiiLu Uiy
H1uTRs RFID uanadisgudl 5 Taeszuuiithiaueas
Usznouse 2 dau Aeduiaieaduiudtng
RFID uaw daua3asniuaunislith dmfuiies
Wududrtnsuaziaiesmugunsléifiviaus

WARaRagUN 6

30 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

LATBAANRY \RIATUAN

™ RFID Card ™

1 Uns RFID 5T

=

UM 5 LHURINSAIUANNNSTINUTDISYUY

AIUANNTTITUILUURNR NI RFID

Adwnn lugaideaiiou
(n) (%)

3U7 6 szuumuAuMslEiuuuFNEuHY RFID

(n) nSoufntud1Uns (v) 1A3esnIuAun1sLl

unuffsnnsmUANd MU aANEULTN
Unsiananslusudl 7 Uszneudieluga RFID
Reader vimtinfis1utinsuazidouting Aduwn
(Keypad) {ugunsaldmiuniuaunisiiuiuuas
a1eteyaluldng RFID 98 LCD l¥dwiuuanawae
#19  Tugaldeaiiou (Buzzen) iugunsalivils
Aldnunsunistdauinudes Tnenisvinnuees

gunsaling 9 azAuALlag Arduino

RFID card

¢ 1

RFID reader Keypad

v 1 '

Arduino + Sensor Shield V.5 Board

' |

LCD Buzzer

UM 7 unwdamsaiuaudmiuiaIes

WU RULIURS

DOI: 10.60101/feir.2024.255645 [

Vol 22, Issue 1, 2024 (January — June)

RFID card Flow transmitter
RFID reader Yuanaen

| " |

Arduino + Sensor Shield V.5 Board

! v .

LCD Relay 5V

|

TwduseandH

viaean LED

JUN 8 unuramsmuaudmTuiAIes

AIUANNITIHUN

U7 8 wanunuRIn1IAIUANEINTU
wn3esAruANNstn Fadudiuiilddmivenu

1%

ﬂ'mLLaxﬁwa;&alﬂﬁmﬁmammﬁﬂ Tudiuveanng

v
a

1uUm5H sxddrunyiminwileuiuaiuiiuku

a

d
astimsogiife RFID Reader Fwimihisu-dsdoya
5¥11119U030 Arduino lasluduvesdunnay
Usznaude Judnsdmisaudians deaxdu

v
£% [ o

nsandeyanauaiiegludng RFD Feazldly
nsfinfin1sasudldunazinIesingnsnisiva
= & fu o %A ° v
Falugunsalindnsnisluavesunietunld
A Wudu deunludiuveserdnmazussnay
Uy 9oukanng LCD F9lduaniandnsinisiua
299U, A1, ginueun wazUuinvesiig
a11150l9la ludruvessiadaglddunsuln-Un Lo
Aupennal Wweilladnwiukuluseuunue Usunu
Witasaldldiduaug Arduino zdsdayayramn
aa & A a I3 ¢ a | H

75aduialiledussnnaiUani1sangdn wasviasn
LED T¥d1nsundaiauilamusuiaiinaiunsa

TolawmaanninAmvun

3.2 vunaumsldau
Tunoun1sHIUTTUUAIUANNITIEUD

WUULANRURIY RFID M laue wanesiaguin 9

31 ]From‘iers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

WLEuaIUns
v

o w = (TR

thimsuawnuiialdi

A 4

ms1vasunuly

TaiTe

Unsiuinnin 1?

v

YIMSEIUTRT
v
= @t 2
panulutnsinszuy
v
—y  Aadunkuluszuuduaninlale
v
Waszuui

v

Usunaninbala

198N 5 WUw?

Taile

I LED a3
v
YSunanhiilglawinnu o

v

JUN 9 waulstunaun1sYNUYRITEUUAIUAY

A5hn

mﬂgﬂﬁl 9 L91VDIDIATALABIVINNTTLAN
Budnsnou Fansfiutuazidng RFD Tunmu
Andeaduiy antudwesenaisazyinnisteu
Srunuiunuifendefoanis lnsmadutuaziiy
Fummiaum Lﬁai’]auﬁwuauﬁul,a%l,l,ﬁﬁaﬂm!m
“A” fiRSunaiiafudusuiuiy Lazseaunin
Fonuiiae LCD 958y “Complete” Fauansin

goaRulagniauasluludnsudd lunisnsiaasy

DOI: 10.60101/feir.2024.255645 [

Vol 22, Issue 1, 2024 (January — June)

seniu amnsavinldlaonatu “C” Adduwn
Mntuthias RAD Tumufadosfindu fvihee
LCD asUsngeoniiu Ysinashilannsoldle uay
waling RFD andufendsazintnauiawnud
veuiniiteaszuunarlithaieluies wazile
Usinahiieunseldldimdedosnin 5 ans avvi
Tivaealvl LED ududous llvivinn1siduiiu
Tahiusduayldaunsaldvnls ddlunisemuia
Uinahifldly lalaseeulnsaiaedassutoyaun
91N1AT0 TR RSN Inave 91 (water flow
sensor) Fsiimireidu L/min guuiunanduuni
uazpuivAUuisuiielildmiianss andu

Phafeualalultludunsusald

4. MINAFOULATHANSNAFDU

MIMAADUIFUUAIUANNT I ILUUIRL
Rulagriu RFID agvin1snadauyse@nsninues
syuv TnoasiSuduanaasunsiiutuadlung
RFID n15119n5lUidaszuuarununisld
Junsetssyuuarlasnlu® WoaSunawesnid
aunsaldladianingu 0 waglunisnaasuagyin
mMsvadeulisufisuAUsunanihialdaniines
il fuaniifnldannssuuaaugunisliig
Ynaue lunisnageuiiezimunmihevesiny
ansuazimusliatiansas 10 uin Inenanis
voaeuiidelul

4.1 NAFBUNITLANLIU, N1TATIEDU
galdu warn1siAdesuneludng feg1enns
maammmﬁqgﬂﬁ 10 - 13 LagNanIsNAEaU

LARIluAN5197 1

: S T 'S
< ©

JUN 10 Yemnuuanaiiovinsiiuludludng

79U 300 UM

32 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

UM 11 Jemuuanailonsiaaeudnuiutuly

Unsiseuses

o
[

JUN 12 Mmadhgruneumsamduiutuludng

JUN 13 dedrwuuludnsiseuiosud

AN5199 1 WHANSNAFRUNISHINRY, N1SRSIFEDU

gonRuLarN1SAaesRuNeluTns

Fwouiy | Swuduil | St gonLiu
adaf Tiudin 1iia findes ALnde
(uw) (v ) (v ) (um)

1 300 300 300 0
2 600 600 600 0
3 900 900 900 0
qa 1200 1200 1200 0
5 1500 1500 1500 0
6 1800 1800 1800 0
7 2100 2100 2100 0
8 2400 2400 2400 0
9 2700 2700 2700 0
10 3000 3000 3000 0

'
a

N3 1 war U 10 -13 9ziiulean
dlovhnsindumusiuauduiitivun S1uiuky
fdnaddudasiiaiifususiuiudufinansu
wihee wagiilovhnmsdsdoyaludns Sruauiuly
Uns3adidvinfu 0 v fedunisneaaeud s

ANMURANANALABENIA

DOI: 10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January — June)

4.2 NAADUNISHNNUYBITTUUASALSULY
YI9UIUATEUIUNTY NI ULUUSHIULTR Hanng

NAADULAAIIUAITIT 2

A15199 2 HANISNAADUNITHIIIUYBITEUUR LA

BulFNUIUNTEUIUNSYN N UBUUDALLR

¢4 Yinuih | sevu | LED | dwdu | LeD | seuu
e (@n3) Wa | fe Twad fu | U
1 5 v v v v | v
2 5 v v v v v
3 5 v v v v v
4 5 v v v v v
5 5 v v v v v

UL :
syuudn vneds annsaldiilg

LED fia wansds Qulussuulndnuaiazaiusunu
dhilldledandesndn 5 ans

Wukulua vaneds @ududnluludng RFID wag
ihifnsiuniuivaiunivaunistdddielian
Vsnahitansnsaldladanlitesnin 1 ans

LED §iu uansde Arusuaindiaiunsaldlasian
WiAU 0

szuuta vunede lanunsaldunla

NANTISNAZDUINNAITITN 2 WUITSUU
ansavinulagnées Inediegnnisvininuees
SEUUATLAMSUITUN UIUATLUIUNITVINIULUY

Snludlf uanasiaguin 14 - 18

sUl 14 \fornUsinahifl#ladasity
W3aunnImidnsszuudasnlui® uaziiion
Usinashitansnseldlatidndesninians sueans
Tuguil 15 naonlw LED szAniledunisudaiiou
dloAUsunanhiianunsaldlétatosndn 5 ans

TayasiuRdug1sevulng Tnglawduidy

v
=

Boufen Vil iiaunsaldldfiawiog
Fauandlugudt 16 Wovsinaihilanusaldléden
innndwdewhiuinansiuly veenld LED azdu
é‘fmamiugﬂﬁ 17 wag \oAUiutahilanuse
¥leiAndu 0 ans sauandlugud 18 szuumuay

gyinsdsliseuula

[ 33 ]Frontiers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January - June)

AsvuinmiiesusuaIndmasiinauyinnisiaun
LAENAINITITUT FI9819NSNAFBUNITITUIHY

Tmasuwaneiegun 19 - 22 uar f19819n13

nageuNMslduusEUUAIVANNSIdIN AU LEUe

Euﬁ 14 AUSINLM Aol e Ay LLﬁﬂQﬂ\‘iz‘U‘Vl 23 - 28 lunivaasuasell ¥1n1s

Wesnnnimiadns sruudnSelusa WukuaduTnsIuIu 120 Em/l yilanunsa g
19 12 a9s (MUuAIRsIANLIEATAE 10 UIN) §d
wandlugun 25 wag 26 Uaznan1sIeuiBUIN

ANSNAFBUIIUIU 5 AT LARILUAITI9N 3

JUN 15 AdSunanilussuuiianansaldlagen

YJpuniNans aan LED A

Rate: 3.89 L/M
Raneinis C
ain
1 CIDibbRc3abt

JUN 16 MaldnRunsruvvaemasldun

=

JUN 17 AfSunadiiianansaldlasiaunnni

Y3WINAUINARS viaen LED fu

JUN 18 Adsinaiianansaldladien o das

4.3 nagausazinA1Usualndnes y Ly , y

y V¥4 . sU 22 viasanldunly 12 8es aruFunandnluds
UkagaInszuuAvAuNIsiu a1ty Ty v L
anaatdu 0 ans

DOI: 10.60101/feir.2024.255645 [ 34 ]Frontiers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January - June)

JUN 23 AnUsinahfanunsaldlalussuy JUN 26 ASnanildlavamnifinty a1unse
Wity 0 &ns Tdnleiviniu 12 Gns

JUN 27 wasnldunly 12 das auSananiluds

anaadu 0 dns

Un3 RFID

JUN 28 AfSunaihnavienuansluseuui

dl a a o o ya 1 [ a
JUT 25 Wuduadutasdudau 120 v anunsaldldeniniu o Gas

Wialildunle 12 dng

P19°99 3 nan1snageutufinAUsunanhnlinniiwesuiluwazainssuuaivaunisldinnuiaue

AUzunanitldaniimesii AUFuaniitldainszuuauau
(@n9) msldundiinaues Gas) ,
Y4 — — % AR
ASaN L4 | wioed " .| widoed y -
Wiaei YSunann | widoed Ysuain HAWaIn
o ATu . o AsU .
ISUGU . ey U . ey
e v
1 278 290 12 0 12 12 0
2 290 302 12 0 12 12 0
3 302 314 12 0 12 12 0
4 314 326 12 0 12 12 0
5 326 338 12 0 12 12 0

DOI: 10.60101/feir.2024.255645 [ 35 ]Front/'ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

Pnuan1snaaaulunsed 3 aziulan

oAl

Aeulaaninesin nieNSusufe 278 ans

waryNNsLeuNsaLlad auASUANUATIAT 290 Ang

3 '

ziuIUSUu Rl lUTIAaue 12 3ns wag

£%

Wiguldanszuumuaunsiduiiiawe wie

oM

N

BUAUAD 0 aNT WATVINIT I U10819M0L DY

=b

= P '

Jufaundearvsunahidaunsaldldmiigu
0 ans AvtfiudnA1Usuna lFluTAfanue
12 ans 9nnnswTeuiisuAUSuauaieule
Mnfiwesthuazafieulfanszuumuaumsld

YL UURALRUNAS 19T UL T ARSI Y

5. AnTefuazagung
AdeihiiaueszuuauANnsIgUILUY
Wudur1Y RFID paurulaslulasraulnsaass

wazdinsudaseus i uvaeauweadidmu

o

venNnyvisoan1sMEiu ngussaivesideife

&

Weshursaruazainliiuidvesmennnie
awsnsiuiliidestniinAnUSunansidilunday
vesaranlgyinisnisideaiuuvesdendensel
FAaE MY UIesEUUAEASAEEY
msiAuRuadludng RFID nsidnventuaintng
RFID nstadesaruiuiduludng RFID wagnis
nagounsdrsesAtluszuuiialniisu wuin
szuuamwaﬁwwulﬁgﬂé\’aqé'?uwi%umumﬂﬁm
Buid1asaudanazsruudanisldinlunsdd

Fruuduludnsuun

6. AnANSsNUSZTAA

au Ao a °o & Y Y a
nuiTedaniunisuazdnsalulanied

Meililosnmislasuanutismioanuaranaiy

Ya o

VU A eEITeveveuAn AMSUIING

o £

U583y ANSUIANT wAalad Audugioun

q

Wuwnd auUsed gauns dnfnwininivl

U

¥ '

Feanssulnin Alvideyasing 9 lun1siidonas

195378988 UAN D115 wazlI MU NVeY

A1A3Y13AINSSUNAN A IAInSSUAIEnS

DOI: 10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January — June)

% o A

uIng1semaluladsivuenasyyus Alaany

@9

auaszilunisidinIasilouazaniunlun1sinide

7. PNENTE WD

[1] Pradit L. 2005. The development of prepaid
meter [master’s thesis]. Faculty of Industrial
Education and technology: King Mongkut’s
University of Technology Thonburi; 2005. (in Thai)
[2] Bundit K. 2006. Remote data smart card
kilo watt-hour meter on leased line network
[master’s thesis]. Faculty of Engineering: King
Mongkut’s Institute of Technology Ladkrabang;
2006. (in Thai)

[3] Thanavit P, and Thanapat T. 2020 Prepaid
Electric Energy Consumption System via RFID
controlled by Arduino Uno R3 [Bachelor’s
thesis] Faculty of Engineering: Rajamangala
University Of Technology Thanyaburi; 2020
(in Thai)

[4] Sanwa. Water meter [Internet] 2021 [cited
2022 Nov 12]Available from: https//www.sanwa.
co.th (in Thai)

[5] Euro-oriental trading co., ltd. [Internet] 2017
[cited 2022 Nov 12] Available from: https://www.
eurooriental.co.th/-types-of-water-meter/

(in Thai)

[6] Artit Pirohmikij, Arduino UNO R3. [Internet]
2017 [cited 2022 Nov 15].Available from:
http://dddtoew.blogspot.com/2017/05/arduin
o-uno-r3.html (in Thai)

[7] Petro-Instruments Corp., Ltd., Flow meter.
[Internet] 2020 [cited 2022 Dec 20].Available
from: https://www.pico.co.th/?names=

blog&files=flow-meter-measurement (in Thai)

[ 36 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

[8] Wachrakorn Nhootong, et all, Radio Frequency
Identification (RFID) [Internet] 2020 [cited 2022

Aug 12]. Available from: http//www.lampangtc.acth
/mnfile/branch5/file/knowledge/RFID.pdf (in Thai)

DOI: 10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January — June)

[ 37 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255645

Vol 22, Issue 1, 2024 (January — June)

nssesuuladafndfigszuudunugufanssy

4

VBUNAINIELNIAIUNTIUUUUNITUINDNITNIAIYE TanIan1WEUS

o

$9)1 welaiden’ add gnsn’ Yuels Indeu’ uasalgiun 43

ratchada.ta@ksu.ac.th?’, savalee.ut@ksu.ac.th?, piyanat.tn@ksulac.thl, nattanan.is@ksu.ac.th!

tanviyimnssuladainduazimalulagvuds angdmnssumaniuazimaluladonavnssy wninerden1vdug

Received: November 5, 2023 Revised: February 28, 2024 Accepted: April 3, 2024

UNAnNEa

noUszand ieAnwidunuladafindvenanssunieg Miadulunisideanainunsuves

@

el
nuasNIEaee i unImLuUThsiensnsvdludmianudugiiessuuiunuguianssy (Activity-

Based Costing: ABC) Fwinisiiusiunindeyalaenisasiiuiiinnisdisisuazdunival lnglduuuaeuan

~® o '

warMIdunwalldadniunYRININgUMeag 1 lageamuNT N s §119U 500 518 wavieya

AlaudnsigifuyugIufanssy nan1sanwinudl AanssundnlunisujiRnuveunynsns Maens

CIe<]

funsuiien sy Usznoulume 3 Aanssunan fe 1.AInssumMswseuUadesuasiugie2.fanssy

nsdissuarn1sdanisseninades 3. Aanssumssinng dwsudunuguinssulunisdeetaiunsu
wuIFuuTTeINIaRetsmn Ty 71,650 vinsels Gaianssuvdniiifunugedian Ao Aanseu
nawnsuUadswuasiugiatunusminiy 41,100 vwdels Anfuesay 57.36 Suduiians Ao Aansaw
MIAYIAYANTTANNTIE NI fFunuIIMIIAY 23,400 vnsels Andudovay 32.66 wazdusuany
Aanssunstvuie 7,150 vivsels Anluiesay 9.98

a ¢

AdARY: NMUNTIY AuugINRanssy sunuladand

DOI: 10.60101/feir.2024.254468 [ 33 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254468

Vol 22, Issue 1, 2024 (January — June)

Utilizing an Activity-Based Costing System to Analyze the Logistical

Expenses of Commercial Lobster Farms Kalasin District

Ratchada Taengphukieo®’, Savalee Uttra', Piyanat To-on' and Nattanan Nitisiri*

ratchada.ta@ksu.ac.th?’, savalee.ut@ksu.ac.th?, piyanat.tn@ksulac.thl, nattanan.is@ksu.ac.th!

! Department of Logistics Engineering and Transportation Technology Faculty of Engineering and Industrial

Technology Kalasin University

Received: November 5, 2023 Revised: February 28, 2024 Accepted: April 3, 2024

Abstract

The objective of this research is to analyze the logistics costs linked to a range of
commercial farm-based prawn aquaculture operations in the Kalasin province through the
utilization of an activity-based costing system. Activity-Based Costing (ABC) is an information
gathering method that utilizes interviews and field surveys. Activity-based costs were computed
using information gathered through questionnaires and in-depth interviews with a sample of 500
farmers who intentionally cultivate gigantic freshwater prawns for commercial gain. According to the
findings of the study, commercial cultivators of giant freshwater prawns engage predominantly in
the following three activities: 1. Pond preparation and shrimp reproduction; 2. Raising and
management activities during raising; and 3. Sales. In regard to the fundamental activity costs of
mollusk cultivation. It was determined that the total cost per rai to produce enormous freshwater
crustaceans was 71,650 baht. Preparing rearing ponds and conducting shrimp reproduction
constitutes the primary activity that incurs the maximum cost. 57.36% of the entire cost per rai is
comprised of 41,100 baht. The second component consists of raising and management activities.
The overall expense per rai amounts to 23,400 baht, which represents 32.66 percent of the total
cost. The third-ranked selling activity is valued at 7,150 baht per rai, which accounts for 9.98

percent.

Keywords: Lobster, activity base cost, Logistics costs
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IANUALHER

5) Fununszurunsianisedsdouay
Jayavans

6) funuraLarUTIlunsdsdevie
dawan[a]

2.3 38UUAUNUTIUAINTTU (Activity
Based Costing)

FLUUAUNUFIURAINTTY (Activity Based
Costing) n§osvuu ABC 1utadesiiolunis
USnsuludnvaenIsUINITUFIUAMAT
(Value-Based Management) Fodouleans

UIMsseAvesAnsdszuun1suiRnudsedniy
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AuNU (Cost Behavior) Wanuantinduniely

q

'3 1
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Driver) duaziluuszlomisanisiuimfuyunis
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USEANTAINNIAIUAU ULAEN 1T AIUIAINTTY
#1499 ag1esieiilas Lﬁaamqumwém%a
Aonssuillaifind %umumiﬁ’]mmé\'unugm
Aansan ABC wiadu 6 Tumeu fail

1) nsimuafanssuluaniulfunau
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2) mwamsunuresladevsenineins
(nput) Al luAvnssuladafndianun Ineld
LOAAITNINUYTAN ) ArudakenauLaaztade
demiunuiiusiardualiinile saideya
waniaedesngluenansisnsveanusiuie
PnurunUnduarunundy q Mfeadeddunisiiu
Uaya

3) ihduuve 3w nsiltlunsasud
fwnalldluduneuil 2 innszaemuusarAansa
auduaunfauofnuaiddesldidemnue
mefrinnsnszaefuumsnensivlufanssula
Wudrwuminle Swunidufanssudesnioues
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a) msihdeyadildunAuindunuse
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5) Wiusausiudeya USuanuvesusiay
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Snwarliitosnn dnlvgadeutiluifuteya
VinamsujiRnuatduanuiiufofau

6) AU UBvIEYeIRaNTTL 1Ny
WFUYUTIVRUAREAANTTUNMIMEUTUIUNT
UjURau [5]

nufun duad vnsiAsIduny
ladafndfiussuudunUgIuAINITIUL
dusenaunisunne lagldnaianzialve annsal
fimuUssasunde Santaaymsatasduiiud
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v v
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vdeldoulnedunuiigeiigaluianssunisuss
fusiuarussaiiuie dduyuisdu 132,392.45
unseiieu Anduiesay 42.83 s09atufe
AanssunsdnnisTaghv fumusieu 114,895.30

N

usedieu Anduseuaz 37.17 uazgaving Ao

v
a

Aanssunisiadeudiefagiv Sduyuiedu
61,83024 usaiiow Antduiesay 20
Forauonuglun1yidede nsmmuanindlidy
auuLdazaulvdalaunaziiaissinivie
gUnsalitunldlunisiedeudeingiv ileifiy
Usgansanlunisvinauuazanduyulunis
aiuanuszeze [6]
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AsAaUWINY 38,602.37 U AuvuwUsRUsel
Wwinfiu 300,285.00 U iarilsielaainnananmels
WU 810,000.00 U m dMTUNYATNTHYINNIS

g anUNIIMITNTI LU UN ALK AT UTA U Y
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n1sHanUsenaunlsdunuAide Uiy
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ﬁﬁ'ej"mmamauLmummﬁuamu (Return on

Investment : ROI) W1AU 92.56% [7]

3. YUABDUNITALUUIRY

v oy
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AUYUFIUAINTTU (Activity-Based Costing: ABC)
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3.1 Yeyaugugil (Primary Data)
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dielmsutunounisidesiefnunsu

3.2 Yoyaniegil (Secondary Data)
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$7UAINTIY (Activity-Based Costing: ABC)
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Abstract

Study of engineering properties and heat transfer of concrete blocks mixed with plastic
waste. Polystyrene replaces sand in the ratios of 0, 5, 10, and 15 percent. The mixing ratio of
cement: sand: rock dust is equal to 1: 2: 6 by weight. Water is used in the proportion of 10 percent
of the total weight of the mixture. To study engineering properties and heat transfer of concrete
Percent absorption value at 7 days and compressive strength of concrete blocks at 7, 14, and 28
days of incubation. Studies have shown that a ratio of 15 percent to polystyrene waste gives the
best engineering properties. It has an average density value of 2,258.72 kg/m’. The average water
absorption value was equal to 6.49 percent and the average compressive strength at curing ages 7,
14, and 28 were equal to 50.10, 53.16, and 53.73 kg/cmz, respectively, which values were by TIS 58-
2017 standards, non-stick type. Bear weight 60-minute heat transfer test using a heat spotlight. T1
(heat emitting side) has an initial temperature of 35 °C. Start recording values. T2 (heat receiving
side) records the temperature difference between T1-T2, with the temperature between 35-70 °C.
The heat transfer test results of concrete blocks mixed with 15 percent polystyrene plastic waste
had a thermal conductivity equal to 3.368 W/m-k. The thermal resistance value is 0.021 m”k/W.
and the heat transfer coefficient of the concrete block is 48.116 W/m?k. Using polystyrene plastic
waste instead of 15 percent sand results in good heat transfer values and is also a guideline for
managing plastic waste to be used as construction materials. that can be developed commercially

in the future

Keywords: Concrete block, Polystyrene, Heat transfer

DOI: 10.60101/feir.2024.254698 [ 50 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

1. umin
wanainduianiiiannuieateiu
FimUszdriuetnavanidelalls 53usususslond
vomaradn waglinsenidnimansenuveg
WaNAANADFUNINOUNTBVRINY WY SrUUTLIe
555UA wazanIngiennie wanafnnaleidu
dagmanmsiisldwanafinograuiles uagan
nsduduadavialanduualdufiviuiunisld
wanadndsasiifistuognsoiies dwmalviuiunm
YegnaaRnifiunndunalude fudluilagu
nssssdiieanUinuusznanafniasifunn
Fu usnmsdamstusrwananngslaiivssansnm
Wigane [1] saudsdymnisuasuudasesanim
omefifnltufisuusanntu andulfanany
lanfeu (Global Warming) w5001z nil
anAUAsuulad (Climate Change) daduiiam
Tngiiidenaliinsldndmufinanntunaluge
(NsuAIUANLATY, 2021)
Tagtudssimealnadnmsimun n1siule
yIULATYERY waznYenefesUsEIn Ty
g9ty MlFiAnamdasnslunisioadiedie
wWuieaiu danouninudenidudiuniavesny

neas1eanlasuAmuteuLazensnatalun1sadng

'
=

Uitn suluisiiegendasing ileanniduian

THuladne danuagain 590157 wavaieany [2]
uenntudiansaneadisladosies wazviili
arursaandunulunisneadrslauinniinis
fead1e FsnounInvdeniidiunauvemse luns

T s1eUTunainunfutiu azdwmalininlemd

'
a

1A WY BIF I INABUAINNIDNAIE

v
(YK

sauandgdiang s Ideliaaiuia

=% a

AudRYy Sefluwiaudnfissfnwinisiuee
wanafnussianneddlatu SeflnuaniRidu fe
auudausan lidangu wWae ldgaauiu
wazfiddayduauiu SuhmanafnUszianian
NAUNUNIY WeAnudasdruiimunzanlunis
uwuiinge evaaounuanBnisuindsaves

a 3 a a ! £
ADUNIAUADNLUTYULNYUNITONYLNAIUTOUVDS

DOI: 10.60101/feir.2024.2546 98

Vol 22, Issue 1, 2024 (January — June)

= @ & v s o
ABUNIAUABN WUNITLTUSElevIaInNsUIve Y
NANFRNLAZANN LA INA DY

<

2. Inquszaen

£
=2

TuideiiRadiauaulanisfnuinuauts
NIFIUIAINTTULALNITAGINAIIUSBUVD
AOUNSAUSaNNANTEENaTaRnNeRdlnTY Wt
YugnaaRnuImawnunse saulutaniswmun i
Isudonaeunindiasunanvernanamniidiay
Juldmuanmsgrugaainnssy [3]

2.1 ievnaeuganTRMmINIINYes
AOUNIAUABNUINSgIUAUADUNIRUABNNAN VLY
nanaRnweddlnsu

2.2 diowSsuifisunisatewmaiudou
YDIADUNTAUADNNINIFIUAUABUNSAVADNHAY
Ygrnanannweddlnsu

23 Wionmensidruiiimuizaulunis

WNUANSIEMEVEENAE@RNWEAALATU

3. s2UgudsN19ITY

3.1 Janiltlunside

Tunsgurumsdniusuddedadunis
NAABUAMANURANIMIUIAINTTULATNTAN
AUTOUYBIADUNTAURDNHAUVIENANARNND
dalaTu Yagildlunsdndusmidedssnoudeg
1) YuBuduosauaudussiand 1 a5 fifle au
1IMIFIU ASTM C 150 2) 4Iasuagiden w1
ATLATINIATFIULBT 4 A1LUBS 100 3) Aury
HIUATUNTIINTTIUUES 4 AaLuas 100 way 4)
waraRnwedalasuAInLuNIwUes 16 wag 30

3.2 inFeslefldlunsmadey

Uszneudegunsal 1) idomaaouhds
AIUNIULTITA VUIA 2,000 Aladiadu Ju STS-
C902V 2) tadeemaasuN1IaIBIAINTOY Fu
CENTER 306 3) LA301U81AELATITOULALYN
ATLNTITOU 4) LAT8SUATIU FU VE Wegter 5)
wdestluieunuszasd 6) Indostnelawmn fu
Veto Flood Light (@Ue$nla% LED 400 Tns) 7)

[ 51 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

Vol 22, Issue 1, 2024 (January — June)

\AseInAauNIAUARNLaY 8) fauauiou gungd M15199 1 SRTIEIUNANYDIROUNIAUABNNANA Y
100 + 5 e waLTYa Waamn
3.3 NIEVIUANTANTLUNITIVY fndau dndau (Govay)
v 15l 38y Sale gas Tny
nsruIuNIIALluNIdeAIenTUIveY g T S
Ysuns

naaanvdanedalaSuniunuiulaazidun

CBS 1o 1:2:6 1.00 2.00 6.00 0.00
CBPS 05 1:2:6 1.00 1.95 6.00 0.05
CBpso | 1:2:6 1.00 1.90 6.00 0.10
Iﬂaﬁ'ﬁugﬂﬂauﬂ%'muﬁaﬂﬂmﬂ 39 X 19 X 7 \ousing CBPS o5 1:2: 6 1.00 1.85 6.00 0.15

omAuaNdRveIN1IAATUL ALY

MINAABUMNAIRIUVINULSD A WaTNMSaBmANNS oY

Ineslanspuiunsvhau dsuandlugui 1

2) nMswseusieguieldlunisneaasu

AANUR

Anyideiineatos

2.1) TUADUNITIATIUNAIERNND

dnwIuniangunanl

dalmsu 15198288 TURBUNITAIUNITAILARS

v v ; w
l vanaAnnnlsuiminamsusns Iusﬂﬁ 2 ﬁqgialﬂﬁ
v v ¢

wimmiduwzvenjudue touvanainiuiniosulaving

NN uavitugy nrunsaued 16 uax 30

v
WITWINYDMIATINABA
¥ .
l waariaufiadnauninudan S 39 fiu Aaddunay | hmanafnidiaTasun waainiiun mahmanafinlusoulils
v . .
- - * — WIREUALINTAUDS 8
[n'ﬁVIﬁaﬂUﬂ'ﬁQﬁﬁuu'\ﬂan\')ﬂVm'\U‘ 7N » .
T Faues 16 uaz 30

s £

nnaaeuian 7 Ju 14 Yu uay 26 Ju
v

[ riosfvwun 1. 20x1.00 wms |
v

[ omesmrimshmmror JUN 2 JuppumsnSunanainwedalau

MsAuAIMIeNTaY ATmMIRuIue Iy

uavmduuszansnsmenmiou

2.2) dumpunsTUsUABUNIAUAERN
3
Invaviduadunounisaiunisiuandlusun 3
amalull

FUM 1 urudansenfiunuide

4. AN150UUN1SIY

1) NN3ENRUUEIUNALADUASAUEBN

msthasaldnioman mmidhusailfduud  mahduseidsatuguud
dnsrdruiildlunisnanaouninld ot AT SR
8RTAUYUTIUA - N318 AU iU 1:2: 6
Tnefinanadnwedalaiu elvldtousegisiides sUft 3 mstugunsuninudenaeunin

NaasudIvuADUNIAUAanUUIA 39 X 19 X 7
WURLUAT S18aLL0UAVDIARAIUNAN Aaudndby

AN51997 1

DOI: 10.60101/feir.2024.254698 [ 52 ]From‘iers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

3) MsnadeuAMANTRYDITAR AL
wmsgiu feolud

3.1) NITUIAIAIIUAINTUNIZVD
YuduudUainuaus (Specific Gravity of Portland
Cement) muuAIgIUL ASTM C 188

3.2) NINIAIAIIUAINTINILVDY
UITINALBYA ANUUINTFIU ASTM C 128

3.3) NSNAADUMVUIAAALVDINIA
FWazden waznaraRnwedalasu MuNINIFIY
ASTM C 33 [4]

3.4) mawmaaummm%mﬁwaa
ABUNIAUABN (Water Absorption) A1111ASFIY
ASTM C 128 [5, 6]

3.5) NMSNAFDUAINAUIMULUD
ABUNSAUADN

3.6) NISNAADUAIAIAIAIUNIU
Ws9dAUBIABUNIAUADN (Compressive Strength
Test) [7] f51vavidentunaun1siniuniss

wanslugui 4 desialuil

msthfiauiaet

UM 4 nMsvadeufdsiuusidnvenauninuden

3.7) NMSNAABUNIAINITOIUNAIIY

SaU 195719881 8ATUABUNITADUNITAILERAILY
5

o . p o P s
MIMDHY DUIA 1.20 X 1.00 (RS MHNWNAGUENIITBWIL AamapIaIThermocouplefusia

UM 5 MsnadeumAINSIemALTou

DOI: 10.60101/feir.2024.2546 98

Vol 22, Issue 1, 2024 (January — June)

5. NANINNABY

PMNMIANRUNUMNATZUIUNIANYI LY
nsmsasdrunannzanlunisunuiinss
frepznanafinnedalaiu aeundaudeniildlu
nsneaeuldsnsrdiunaunyudiuug | e : iy
du iy 112 : 6 wagliiinludnduosas 10
Y03 ndnduNauTanun deldwanainunud
neludndudenas 0, 5, 10 uay 15 Inethwiin
flongn1sun 7, 14 uaz 28 Yu awwnsnaguna
nsfnuluusaanansd Idfadeluil

1) NIMAIANNEWTUNE VY UT UG
Uo$nlaud (Specific Gravity of Portland Cement)
PLIFTFIU ASTM C 188 danviniu 3.13

2) NNIRIAIANNNWNINNIZUDINIATIM
avignuaznatainnedalniu niuu1nsgIu
ASTM C 128 HAWifu 2.65 Waz 2.61 AIUEIAU

3) NSNAABUNIVUIAAREVDIUIATIY
aviden waswatainwadalniu MuNINIgIU
ASTM C 33 lngAiagldenuaduIasInaIusng
laanAlugaanuasiden (Fineness Modulus,
FM) wrasanasideadimuizaulunisididy
dUNANYDINBUNTABETTNIN 2.30 - 3.20 FaAn
UosuanIDanl1NaLldeAnI1 IINAISNAADU
IATIEIRIVUINAREVDINIATIN 2 FTA LaLA
N518 wagnanafnneddlaiu wuinAl F.M. fen
wirfu 2.75 uaz 2.78 anuddu Fadudidieg
TudisanuazidenunnuagAl FIM. vaanatain PS
falndlAveiu F.M. w93y

1) MsMAABUNINTIgATINiNveIREUNTH
vion TnensldwanafnnedalaIuunuiinse [8]
ludwnsidmsesay 0, 5, 10 Way 15 HNANISNARDUMN
mmwwmuﬂuauuﬁm?{auazmsgm%uﬁmﬁ‘mm
AeuNSAUaENTiszazian 7 Su lushsdrunaud o,
510, way 15 AMUAIFU WUINAmIuILLuRaY
DULAINIAY 2,340.53, 2,326.34, 2,290.32 uay

v
°

2,258.72 AlansusegnuiAiiung warAnInaduin
waswinfuSouas 6.79, 6.68, 6.57 uay 6.49 @4
Dulumuanmsgiu ASTM C 642-97

[ 53 ]Frontiers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

AR TUN LTI

5) NANISNAFOURIAIAITUAUILUY
QuUUTadsDIRauUNIAUdenTiszuziaan 7 Ju
ludnsidrunaui 0,5, 10, wag 15 A1uaIFU
WUIMANAIURUILL LA UL WY 2340.53,
2326.34, 2290.32 way 2258.72 Alansusegnuid
WS [9]

6) NISNAFBUAIGIATUNIULTIOAVD
maunsnudon Tngldnanafnneddlasuunudivee
Tusnsndiuiosas 0, 5, 10 Wag 15 MUAINU Uag
ﬁmqmsﬂmﬁ 7,14 way 28 Ju azliA1n1a9
FunuLsadnfiongnsun 7 Ju Taedewindy
55.44, 53.75, 52.46 way 50.10 Alansumamni1s19
WwuAlAS Me1gnisua 14 Yu TAedeminfy
58.64, 56.97, 54.78 Wag 53.16 NlanSUABANTS
WUALIAT Lagiiengnisua 28 Tu fenedswiniy
60.18, 55.93, 55.93 Lay 53.73 Alansuman1s19

UAWAS Aua1eu [10] dauanslugui 6

70.00 . . ¥
Arddneemauninudonifnimiin (uan 58 2560) = 41 Alanfudemsaaufiams

60.00
50.00
40.00 i 7 S

30.00 FA visii 14 Tu

20.00 1i¥ 28 T

(Alandunepaeuiuns)

10.00

0.00

UMINgI 5%

10% 15%

JUT 6 WWSBuiisuAmiasdnuesneunsnuien

Togldnaramnnedalnsuknuingie

7) MIMUIMAINITEIANNS B AR
Frumunuseu warAduUssansnisaiemaiy
Sou n1snadsunisatewmalIusou (6] laaly
wanannnoaalnduunuiinge ludasdudesas
0, 5, 10 uaz 15 Wumsmegeuludisresiainis
Un 28 T wagszezlianlun1smaaaun1satewm
Audeu FauAulfiusn 89 60 und Tngaziiu
snupfoglutaaszezinan 5 Wil Aewndif 28 e 32
lefnkigunsainaaouiaiaudainislinnuiou
Tnel¥lnavonlasidieldly T1EwWaesauiou)

Hgaumgide 35°C uaasutuiindl ua T2 @efu

DOI- 10.60101/feir.2024.254698 [

Vol 22, Issue 1, 2024 (January — June)

a '

AMUTDU) TUNNA1DUNTANTENIN T1-T2 kagyin

q U
v

seuaNaiilasl
7.1) AnsdIANSeau
INNITNAFOUNITENYLNAINNTOU
TneldnanannnedalaIuunuiinge lusnsdiu
Spuay 0, 5, 10 wag 15 auasu lneldney
#Feeeiiongnisun 28 Fu Ansthaiufeuses
AounInudonuinigiu auiniign windy
11.919 Fadselunspadu Wethwarafnwedals
Sunnufinselusnsdiudesas 5 axdainisin

ANUSBU WINAU 6.777 TRAABLUAT-LARIU LAY

dM51dUSauay 10 LA WINAU 6.165 TnRm

#
was-aadulagensiduiesas 15 ddnlosiign

whiiu 3.368 Tndsialuns-iAaiu dauanslugui 7

amsiharaiau

11.19

%

WETET 5% 10%

008
25
et
S35

drmnsnmmainrednlumifinmedasas)

Bxwssn 5% B10% EH15%

JUN 7 wansnadeuAIn1siiAuTeu

7.2) AINNSAUNUAINUS DY
ANNITATUNIUAIIUS DUYDIABUNTH
<& a1 Y a W
UdeNUINgIU AR iian Liniu 0.008 1519
Wns-AaIURIRd WatnanadnnedalnSuwnun
nsludnsndlrusesay 5 axilAn1suiiANusou
WINAU 0.011 MISIUUATLARIUABDIARN LAY

[ ] 1%

ns1duIovas 10 A AU MTAT-LAAT

a1 A

uiednd uagdnsndiuesay 15 dd17u1niian
WINAU 0.021 A1S1BUAT-LARIURDINA [11, 12] 619

wandlugun 8

54 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

ATAIVATUVIUATIUTDU

o]

TR T-LARIUA DN,

0.024

0021
0018 %

0015

o012
5%
0.009
10%
0.006

[Chl

F15%
0.003

c.o00
WINITIU 5% 10% 15%

dnmmummadnnedalafusnuininizesa:)

3U# 8 nan1snAARUAINIIAIUNILAINTOU

7.3) AduUszansnsanemeusau
INAISNAFBUNITAENAINNS DU
TnglonarafnnedalaSuwnuingie ludnsiaiu

Y oA

Jowaz 0, 5, 10 wag 15 laeldiaudled1aiiany
AsUa 28 Fu avldadudsyansnsdiemainy
SouresnaunInudeninsgiudiamniian winfu
170.266 Safrons1uns- 1aadu Wiewmanafin
woddlasuunuinselusnsdiudosas 5 axilan
A1stIANSeuTia LAY 96.818 Tasdenisns
WAS-AAIU WagdnTdIusosay 10 agdaAn Wiy
88.069 TRAADMNITILUAT-LAAIU LaLERTIdIUSY
ay 15 feniitosdian Wiy 48.116 Tadsonnsng

wns-eadu [13] Awandlugun 9

180.000
160.000
140.000

AT

120.000
100.000
£0.000 5%

60.000

TARRBANS19LAS- PRI

10%
40.000
B 15%
20.000

0.000
UIsg 58 10% 15%

Snaumeednweidlofuunudnss(sevaz)

JUN 9 nansnaaeuAIdUUsEAVSNSIem

AMUSOUY
NANISNAABUNITANELNAINUS DUV

a I3 a ' o
ADUNTIHUADANTLYLLIAINITUN 28 U TUL'Jaﬁlﬂ']i

nagaulurieian 5 wi Wegldnaainnedalnsu

DOI: 10.60101/feir.2024.2546 98

B vnsg

] smsgu

Vol 22, Issue 1, 2024 (January — June)

wnuiinse lushsndiudosas 0, 5, 10 waz 15 A1
ANsEIANNSaUTAWINAY 11.919, 96.777, 6.165

LAY 3.368 IRARDLUATHARIU

6. a3UuazanUIeNan1IIAY
NNIANYIAMANTRANIWIAINTTY
LALANSANUMAINNSDUVBIADUNSAUADNNAN VLY
waraannedaladuwnuiiuiasivazidon
Tudnsrdiudesas 0, 5, 10 waz 15 Llawfiunis
wnufiveswsznarainnedalnIuifiuuindu
WA lAIANU UL ULILAZ AN AT

o v v

d

hgeaniiaiitfosas Jeazdamaliienidadiiuny

wsadadianfivosatnuiy waziilofiunisunud

Yewgrwanainnedalasuiiiiuanniy [14]
Feaziiuldiineuninudeniilaunay

wanaRnwoddlauslenunniiga uazaeun3auden

Fnaunanafnnoddlasuiiiovamiudisu ded

maiinsnsdruvemataintluludrunay Faen

A1sUIANSoutuUIURnfsALEILITalUAIS

A ¥y & aa

souliauSoulnanuiies Serndadosfiazded
ANANUAILNIUANN SauTRIARUNTAUdDn Tneld
waraanmeddalasuunuiinge lusndudesas
0, 5, 10 way 15 dAwvindu 0.008, 0.0011, 0.014
way 0.021 MsunI-naiuReing swziiuladn
mounsauaenilinaunatainweddlaIudauin
flgn wazaounImudeniinaunanafnnedalaiud
A1uInTuAINEIdy Wefinsiiudnsiduves
wanaRniluludiunay FerianusuniuaIy
Loudannazded uazadulszansnsenemany
Souvesmpuninuden taeldnarainnedalnsu
wiufinge lusnsidiusesas 0, 5, 10 waz 15
fdAniu 170.266, 96.818, 88.069 uay 48.116
SRR on1519LAT-LAa Y B99zLiuldinnaunse
vaenillsinasmanadnnedalaiu fenunniian waz
AoUNSAUSeNTInauNanaRnnedalasuilateuas

ANUd1AU LalnsIRNeRsELYaInatafndnty

'
A

Tudiunay Yepduduussansnsangmausaud

3

fAntayazdad [15] dauandlugui 10

[ 55 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

0.025 170.266 180.000

160.000

0020 0.021 140,000

96.818

120.000

0015 ¢

N
010 = 0011
0.008
0005
11919
6117
0000 I J L
5%

MTART-ATIUARTRA
TmnamIAIAS-LARTY

\/ 45116 60000

3385 50000

AW 10% 15%

Sranmanafnvefalafusmuinne(ioay)

I APAHEIUNUATINION e TSRO USRS

UM 10 samsisuiiisummsthaaseu i
Ay eumardisEavs mseemeaSeu
agulainAnsanemauseuaziaig
11n8etu annsnaaeuaded nsunuliiasi
avidennlgveznatainnedalasulusesvas 15
sgilAiinfian Fsazuenfenisumuseradou

19 dianSeuiieuiupsuniaudonuinsgiu

7. doidusuug

NN1sANYIRUENTANIAILIAINTTY
LATNITANENANSOUYRIABUNSAUADANEY
yeznarannnedaliuunufiviasiuaziden
Tudnsidiusesay 0, 5, 10 way 15 JUpLaUDLUY
saselud

1) asdamseunldnanlunssuiunng
nadeupTazldruanasiinfufusuInAayyes
nanaannedalasu nsze1vazinliAIn1nageu
fanudulylauinnin wazaiunsaviaidilaun
Wisusuwardmszridluianiaseinule

2) NSNAABUNITANUNAINUSOU AITIN
AnusziaseYslunismagey 1wy daufinonds
usean nalunismagey Tausruteuvesialy
an¥ou s vinawmaitardamwaliiivesnis
negouinAuAaandeuls

3) AINAFBUNISENEWANSEY Wi
asIardnnsvsrNaainnedalnsusosay
15 ﬁﬁqm l,wimﬁ']ﬁqﬁmmmmé’mzﬁﬁ’]ﬁaa‘ﬁ'qm

- a = o a I = aw v
L@JE]LU?EJ‘UL‘V]EJUﬂUﬂE)‘Llﬂi@]‘Ua@ﬂiﬂ@ﬁg’]u "'ZNP]’WIIG]

DOI: 10.60101/feir.2024.2546 98

Vol 22, Issue 1, 2024 (January — June)

AR IUNUNUINTFIUATUNIULTIEN T9811750
diusamdnlunsunuiinasiuaziBunle

4) ABUAIAUABNAIN1TAYINIYIINS
naaouLilemamandAfiuduls Wy mIveaoy

nsluanuTeLdes

8. AnAn3suUszn1A (Acknowledgements)
VDUBUANAMIFINTIUAANT UNTIVENGY
wialulagssuspasnulnduns Inennislnaieg
Alianuoynsisiaesiledldlunisnaasy
suwdadnAnyinaze1arsdluaiviiainssules
Aeidsaazinatnazesdaiuilunisatuayy

< '

NuITeasetaudsaaarlumed warenaise

1

o

Useu A f3ui3denviliawideil

Tumei

°

1599879

9. 18NE1581984 (References)

[1] Pollution Control Department. Academic
publications Roadmap Plastic Waste Management.
Ministry of Natural Resources and Environment.
2021. (in Thai)

[2] Paopongpaiboon K, Boonserm K,
Chindaprasirt P, Horsakulthai V. The effect of
organic solvent patios on mechanical properties
and thermal conductivity of walkway block from
waste foam residue. The Engineering Institute of
Thailand under H.M. The King’s Patronage.
2019;30(4):121-32. (in Thai)

[3] Thai Industrial Standard (TIS). TIS no. 58-
2560 Hollow non-loadbearing concrete masonry
units. Ministry of Industry (Thailand), 2017.

[4] Standard Test Method for Sieve Analysis of
Fine and Coarse Aggregates. ASTM Standard.

West Conshohocken, PA, [Internet]. 2019. Available

from: www.astm.org: ASTM Intemational. 2019.

[ 56 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

[5] Standard Specification for Flow Table for
Use in Tests of Hydraulic Cement. ASTM
Standard. West Conshohocken, PA, [Internet].
2019, Available from: www.astm.org: ASTM
International, 2014.

[6] Standard Test Method for Density,
Absorption, and Voids in Hardened Concrete.
ASTM  Standard. West Conshohocken, PA,
[Internet]. 2019, Available from: www.astm.org:
ASTM International, 2013.

[7] Standard Test Method for Compressive
Strength of Hydraulic Cement Mortars Using 2-
in. [or 50-mm] Cube Specimens. ASTM
Standard. West Conshohocken, PA, [Internet].
2019. Available from: www.astm.org: ASTM
International, 2020.

[8] Alerf L. Effect of thermal-cured hydraulic
cement admixtures on the mechanical
properties of concrete. Intercom-International
Ceramic Review, 2015;64(8):346-56.

[9] Madhu G, Bhunia H, Bajpai P. K, and
Chaudhary V. Mechanical and morphological
properties of high-density polyethylene and
polylactide blends. Journal of Polymer
Engineering, 2014;34(9):813-21.

[10] Wang R, Meyer C. Performance of cement
mortar made with recycled high impact
polystyrene. Cement and Concrete Composites.
2012;34(9):.975-81.

[11] Suwansaard A, Kongpun T, Khemkhao M.
Properties of mortar composites from plastic
waste. Journal of Applied Science and Engineering.
2021;25(1):59-70.

[12] Suwansaard A, Kongpun T, Khemkhao M.
Properties of mortars mixed with polystyrene
and hemp fiber wastes. Applied Science and

Engineering Progress, 2022;15(1):1-11.

DOI: 10.60101/feir.2024.2546 98

Vol 22, Issue 1, 2024 (January — June)

[13] Solomon A, Hemalatha G. Experimental
investigation of insulated concrete form (ICF)
wall panels under quasi-static cyclic load.
International Journal of Engineering and
Advanced Technology (IJEAT), 2018;8(2):84-8.
[14] Kaya A, KAR F. Properties of concrete
containing waste expanded polystyrene and
natural resin. Construction and Building Materials.
2016;15(105):572-8.

[15] Bahij S, Omary S, Feugeas F, Faqgiri A.
Fresh and hardened properties of concrete
containing different forms of plastic waste-A

review. Waste Management. 2020;113:157-75.

[ 57 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254698

Vol 22, Issue 1, 2024 (January — June)

a ¢ A a a & o Yy Y ad '
ﬂ']‘é’JLﬂﬁqS‘WUiﬁlqmﬂl?aiﬁu‘lﬂﬂ'\llaluﬂauﬂiﬁﬂLL“INW’JLLﬁ’Jﬂ’?EJ"Jﬁﬂ']TVI’]\‘lﬂ']Wﬂ']EJ

Sans Weadan '

thidaporn@eng.buu.ac.th’”

IAdrimngsules AnEIMNTINAENT I INeIdeYINI

Received: September 6, 2023 Revised: December 6, 2023 Accepted: February 1, 2024

unfAnge
mfeiiitagusrasdiiiofnunasinmeiviunananuneuluneuniafiudsiuddeisns
yan ey Wethantheanaaeudndiunauvesaounn suneulunsfinuiduannsudesoganeunie
fuansnaiu 3 vuim Hn JUMsInszUBnULIRIAURINAUENA1Y 10 9. g9 20 ¥4, JUNTINTEUBNTUA
WURUAUENATE 15 g9 30 93, WagFUnsgnuAaivwInning 15 gu. 819 15 9. g9 15 93, laglduiasiy
neunieiunayitvunlagauesnaTi % i way 1% 1 uwaunounIaYuBuiiuiidnaduthee
YuFuud 0.40, 0.50 wag 0.60 Tnethutin fvualisnsdiumnasuazidenouiasiy (s/a) Wwihiu 0.44
TngU3uns 9ntuiddiBnisdienmmiindavesfiogeneuniniifivunantngn dadaunay uazoigi
wanei1afuly 4aIviINITIATIEINIUSIIUNIATINYEIVIINANGIY HANITITE WUTT HANITIATIZIN
Ummmasuneivlursuninfiuiudvesnoundniinausaasuvervauialnga % i1 fandiin
ysaNsEUBNUaENIINUIATimuAaInnAsutosn AsuN TR TinaLINaTIMEUILATRGR 1% 12 a8l
Taddy wavvuinvesiisgantdansuninvsinsyuenfiuanasiudmasenisinsziuariniig
AaLedouRfudntos uenainiu nansiaseiuandliifiuihneuninfildshsdmiheyuliuuigaty
Suualiulinaanuaainindouiigauduiu uasfegneuniniiotguandsfulinanisiingedilsl

LANANGAU

AdAy: AouNIRTLTILAY Usinamiasiuveu 35n1snienimeny

DOI: 10.60101/feir.2024.254018 [ 58 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

Vol 22, Issue 1, 2024 (January — June)

An Analysis of Coarse Aggregate Content of Hardened Concrete

using Image Processing

Thidaporn Chuosavasdi'”

thidaporn@eng.buu.acth

Department of Civil Engineering, Faculty of Engineering, Burapha University

Received: September 6, 2023 Revised: December 6, 2023 Accepted: February 1, 2024

Abstract

The study aims to develop a method for the analysis of coarse aggregate content of
hardened concrete using image processing. The developed method was applied to estimate the
coarse aggregate content of hardened concrete prepared in the laboratory with a known mix design
in order to verify its efficiency. The concrete samples were prepared in three different sizes with
two types of cylindrical shapes and one type of cubic shape. Coarse aggregates with maximum sizes
of % inch and 1% inches were used in the concrete mixture. The 0.40, 0.50, and 0.60 by weight
water-to-cement ratios (w/c), and the 0.44 by volume of fine aggregate-to-aggregate ratio (s/a) were
used for mixing. Subsequently, cross-sectional images of the concrete samples with each mix
proportion and age were prepared to determine the coarse aggregate content. The analytical result
of coarse aggregate content with maximum sizes of % inch yields a lower margin of error than 1%
inches. The analytical results indicated that the maximum size of coarse aggregate significantly
affects the analysis of the coarse aggregate content of hardened concrete with both cylinder-and
cube-shaped of concrete samples. Additionally, the analysis demonstrates that increasing the
water-to-cement ratio leads to higher variability in the results indicating that higher water content
contributes to increased discrepancies. Moreover, both the age and the different cylindrical size of
the concrete sample insignificantly affect analysis of the coarse aggregate concrete of hardened

concrete.

Keywords: Hardened concrete, Coarse aggregate content, Image analysis

DOI: 10.60101/feir.2024.254018 [ 59 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

1. uni

apunInfutagiifiaunmu udeuss
fpuamsolunmsiumuisasdunuliia
aunsoneadlniisussdnuaskazualaniy
AUABIN1T s1Atias Fellgaiianldluau
noasne drunanvesnounsniudadodidey

Usensnilaienuanifivesnsunin eiindgym

= o

Werfulaseadianaunsnisenadniudeariinis

a L4

NgdUAzIAIILYMIEUNATI819U11NAT

U

douannillosananinwindey Jannldluns

£% o 1

nanmaunInlilanunn dndrunadliidulunud

q

muuald n3eisnisneadslalaninsgiu nns

Bnygdndiunaninlunisfoyad Ay idndu

AaN1IHATUIMIA MR ANNEENIEAINE1ILAY

a1unsnglgannIsiinaNdaLdasEnINeSumin

fugWanAoUNIA
nasmmevioiudutaguanuianis

Ahulglunsyineeunss feauwdinlaeialuazion

'
[ P

< ra [J aaa = ra
ULUU’JE{QLQE]E’JlMiJﬂ’]iVﬁ‘UgﬂiEJ’ﬂUﬂ@UﬂimLLG]‘VT‘LJ

q

=)

A a ' 07

nigvsnarenuauiRvesnaunInduil wazdngn
W Hudunaniifidndiulastimiinuniiaalu
Aaundn fududussiusenounisiiinnuddly
dndrunauvoinoundn lusiniiniuuildiinag
@ueIsnsmutauvesneundnbidaduisnng
nageumaadl [1] SwihliAnauaainadouls
LﬁaqmmﬁﬁmaqmaiwLLawﬁmaﬁa@Uizmuﬁ
lelumpuniniidiulsznauuwanananu dewalinig
Anseidianugeenuinunieinnufianain
elngianzegnsbuiiohifiteyavosviinuiasou
wazFanUszanudild vounams@nwazanunsom
USinannasiudaseneusieianasiuveruay
nainaziden [2] waldlauenmianizuSunaues
lasidavduansenIasInenu wavdelid
NATeTivnsAneReIf U3 sUSIaLIa
sumeulupsunIaiindasiung,

TN IERlageFuNTTUIUNITNIN
AN E18 (Image Processing) 1 u3Snilafidoy

anldlunisasiraeumgnisalang o wazdinig

DOI: 10.60101/feir.2024.254018 [

Vol 22, Issue 1, 2024 (January — June)

ldlunisasivaeuaninasunia wiedaszh
508UANS17 [3] MTI9EDUTOBUANSGTY [4] dnuely
n15uAn$19 (5] n1sUseiliumanudeudnan
\lesn1nnsuani (6] msvsziiunuautives
AOUNIATINIIRIUAEs (7] niovunldlunis
wonsavesneunse [8] uasiinisuiluussynd
mﬂﬁﬂﬁiumiﬁﬂmﬁammaaUﬂmauﬁﬁﬁuaama
59U LPU N1INTL8AIVINIATIY [9] N15ANYI
sUnsevediniu [10] n1suszutaUsununeiu
NN 2 TF [11] UszilUrUInAazIINAINENY
[12] WJusu

NuITe s aueinsiUsunala
saunerulunounInfiugfiudidieiinasmis
AME8 IRERTUHANTENUATLVUINLYE)FAUDS
a5y Snsrdautreyudiumsd suinui
FrmounIniiunnmniy gﬂma@fnaﬂwﬁl,mﬂ@mﬁu
uazionguansneiy tetdunuamaazimuilug
MINATIERMIERdIUNELTaInaUNSATILT 15 LE"
foly

2. VUABDUNITAUUIUIRY
A5ANYIITNNTINUSUIIasIUneUTY
ADUNIATNLTIFLETD ThaUNITANTUNITNAADUAS

wandlugudn 1

o » o wa
LWiﬂMW’IBUWﬂ’LuWEQﬂﬂ‘UWﬂW?

l

angnwmidnceIRaunTn

Tuitvmnzay

USuusanmeenag

Tsunsulvianu

Nz dau

Lueay

a « v w ao o o &
AATIEVNINATLAILDANDINUNWAIUIVU

|

MTIIADUNALATUNANTIATIE Y

UM 1 Fumeunisaniiuau

60 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

2.1 Jaauazdadiunau

Fanildlunsiniousogisaeunin Tiun
YuBludleinuauduszianiil snasmdsivie
AaraglutwNLInsgIL ASTM C33 [13] laguda
swasdemdunsieneuiiunzunsues ¢
lugdanuagzidynueanseminnu 2.9 uavuda
Fuveuduiuyurualagaunnieiu 2 auin
fio % 12 uaw 1% i1 ugdanrmanBoai 6.7
way 7.4 auddu dnsdiuiiaTinaziBunrieua
71 (s/a) wirfu 0.44 TagU3ums Snardauhele

Juduud (w/c) e 0.40, 0.50 uag 0.60 lay

b2
° o o

Wniin yinsvegeunl 2 981y fie 7 Tu LAy 28

@ o

JU dRF UNANAILANILUAITI9 1 LAY ANS19N 2

M15199 1 AIBE19ABUNSANITIUNITNAFDU

Vol 22, Issue 1, 2024 (January — June)

A15197 2 drduNALFE1IRBUNTA(MD)

dadunay (nn/av.y.)
a9 79819 v N8 A
Judmud | i
* (SSD) | (SSD)
4 W40S44M1CU15L 436 174 749 995
5 W40S44M2CL10L 436 174 749 995
8 W50S44M1CL10E 382 191 749 995
9 W50S44M1CL15E 382 191 769 1,018
10 W50S44M1CL10L 382 191 749 995
11 W50S44M1CU15L 382 191 749 995
12 W50S44M2CL10L 382 191 749 995
13 W50S44M2CU15L 382 191 749 995
14 W60S44M1CL10E 340 204 749 995
15 W60S44M1CL15E 340 204 769 1,018
16 W60S44M1CL10L 340 204 749 995
17 W60S44M1CU15L 340 204 749 995
18 W60S44M2CL10L 340 204 749 995

A
. Tngn
. . am;menu 84 sunse | ey
deiu el 1eia o .
gu%mwﬁ wa | Meen | ()
EetY
(i)
1 W40S44M1CL10E CL10 7
2 W40S44M1CL15E CL15 7
3 W40S44M1CL10L 0.40 2 CL10 28
[ W40S44M1CU15L CcU15 28
5 W40S44M2CL10L 1% CL10 28
8 W50S44M1CL10E CL10 7
9 W50S44M1CL15E CL15 7
10 W50S44M1CL10L o CL10 28
11| W50S44M1CU15L 00 cuts | 28
12 W50S44M2CL10L . CL10 28
13 W50S44M2CU15L e CU15 28
14 W60S44M1CL10E CL10 7
15 W60S44M1CL15E CL15 7
16 W60S44M1CL10L 0.60 o CL10 28
17 W60S44M1CU15L CcU15 28
18 W60S44M2CL10L 1% CL10 28

A97197 2 dREIUNALFIDE19ABUNTA

dadrunau (nn/au.al)

aeiu ZeblaN 2 .| oy | e | Hu
Yudun |
(SSD) | (SSD)

1 W40S44M1CL10E 436 174 749 995
2 W40S44M1CL15E 436 174 769 1,018
3 Wa40S44M1CL10L 436 174 749 995

DOI: 10.60101/feir.2024.254018

Manewnn : CL10 Junsanszuenvunaduriugudnas 10 @i g9 20 o,
CL15 JUNsenszuenIuImdusuauUinans 15 . g9 30 .
CU15 gunssgnuiAfiauIandng 15 @a. 8713 15 93, 84 15 9.
M1 aelagavesnaTitfe 3/4”
M2 YuAlngAveIIaTINAD 1 15"
S dndrusaTueussiaTITve (5/2)
W dndhuthayuBisd (w/o)
E fegneeny 7 Tu

L sivpgneeny 28 Tu

2.2 MSLA3PNADE1IABUNTA

Tudupevilliuniswdesiedaneunind
LANAINAY 3 YU USEnounig 1) f1oed
ABUNTAFUNTINTZUDN (Cylinder) YUALFUNIY
ANENA1Y 10 LWURLUAT g9 20 LBufuns 2)
A19819ABUNTATUNTINTZUDN VUIALEURIY

s

AUINANY 15 LURLNAT ANES 30 [WURLUAT uaY
3) #79819ABUNIAFUNTIGAUIAR (Cube) YUIA
N119 15 WURWAT 817 15 LuflUng g9 15
WURLUAT vf’]miﬂmf’wﬁqmmqﬁﬁawuﬂw
SEezLIANMNUALAITsUINouR 19l U R AT
PIAANUMUIUTELIN 5 1wuflang daandugy
i 2 e luviinasneasu3znisnienanane

(Image Processing) gl

[ 61 ]Front/ers in Engineering Innovation Research



https://www.doi.org/10.60101/feir.2024.254018

5¢cm.

5cm. 5cm.

5cm

20 cm.
o 5cm30 cm. 5cm.

Ha8d

5cm 5cm.

10 cm.

T

5cm

15 ¢

r 15¢cm
Sem 2

3UN 2 M3innoueg19naUNIANIINTEUBNLAY

NIQYAUIAN

dlavhnsdnsogsmeuninideusosudn
F9NITAYANUARERLIAAVDIAIDES LAY
fogenauNIngUNTINTEUBNLELEUAUENA1N 10
WURALUAT ANES 20 LWURLLAS YIINTA8AIN
stiavanun 6 5U dle 1 Aouiiegns uagdogng
ABUNIANTINTEUBNVUIAAUHIUANENATS 15
WURALUAT ANES 30 LWUALNAS YIINTANEAIN
piirdaianun 10 3Unwse 1 Aoud1081a
duiIegpBUNIANSTIRNUIANYIINISENEA N
davanun 4 Un1wse 1 foufogne Gemtidn
vaafegaiiauasganaziasuuugalign
Buldlunsiesedt Wosnuidadegeiifn
sruvukarduasldlainsdnsdudeiuilide

nsyaeinululanaunin

2.3 NMSNAFBUAYITNITNIATNEY

NHINVINISTUTNNATNA18 VDIV LA
FIBE1NABUNIALALATIVADUAMAINYDININENY
1 dAnumnnzanLa Judignszuiunisnadeuy
warAIUINUNIUSHINIATINRENUMIEDANaS Y
mpdinnsUsTINaRan mEne iR TL LA Tne
finmsmduneunisimuinysinaiasuandly
gﬂﬁ 3

DOI: 10.60101/feir.2024.254018 [

Vol 22, Issue 1, 2024 (January — June)

faLdanvauauIaTINRenNumeldsunsuawens

v

o &4 Y
fmmmAnnanunaudsllsunsy

'

fwrmmtSunauiarunnuluaewnia (AN/au.a.)

JUN 3 JuppuMInAGRUMUIIMLNATIINENY

Tudunounisdnldenveutnulasiy
weruseTusunsun ety amitdanldgesd
AUAZLBEALAZAIINETI1NVDININTLAN YA
ANFRTnanmLasAmingeg1aliauaing
lanefiy Weanuazmnlunsinseinsyuung
NN MaN (Image Processing) Tuasusaly waz
fiuneudosselul

Funouit 1 Y manluuFuusdae
Tusunsumanmane Taglunisusuudaduusniu
fRINNISATEURANNIRIAIILNIIUALAIINE )
winfufeusnedns fauansluguil 4

Fumoudt 2 Usuaunavesnmliiluun
Suiusivrunvestouseguiiolianarenn
wazhousegratunsaty

Funoudl 3 USuudafiudulfidiureuin
yosiuiitaiau eliiedenisidenveuwnuia
sumeluteuiiegamelusunsy fwansugy
iis

v '
[ d

TUnaudl 4 ¥N151HNVBULYANIATIY
neU lngia1IuIARLEoN19899INYUINALINTS
FOUNMTFIUUDT 4 91 ASTM C33 [13]

fumeud 5 Weidonuiasmeruiitiy
WnaFInaluAImAuATURINLET 2891N13
Wasugunmiduduni fauansdissui 6

fupoudl 6 Fufinguninunasndulug
sUamEmSuNMTRes sl sun s

sl

62 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

Vol 22, Issue 1, 2024 (January — June)

There are 68 objects Total area = 315998

JUN 5 mwengfegramaeUTuldaL LAy

UM 6 AMmieg U ImTINIUNSARRBNYBa LN

VDNUIAIIUNYU

e lagninunAIuIn
AL UNVIE5N e UTAgTEIUS AU

ANU150AUIMUINUNEVII A INENe Tae Ty

@

8anasNUTAATUTEASUYIINISAIATIERNINUN

a I3

Analan 9 dualunmaiseniel Laleuanswa

v &

a‘WSE]E]ﬂNﬂUEUSUENT\T’m’J‘NﬂﬂLsIJﬁSZJENiJ’Jﬁ'i’mMEJ’]U

€

o

anualunmaananslugui

DOI: 10.60101/feir.2024.254018

JUN 7 amiiiegneiminn1smug

VDNUIATINNYTIU

N1TATUIURIUTUIUUIATINRYIU
anunsamuinantadadulnguiivewiasi
weruseiuiintdnvesneunIniildainnisngeu
ATEUIUNTTNIAINENY LaFeinsulaady
dad1ulneUSuInsveINIasIUNeIU gAATIEN
AIUNTNNITNAADUAINUINTZIU ASTM C1356
[14] %ﬁLﬂui'ﬁm'ﬁmﬂ%mmguﬁLmuﬁﬁwi'ﬁﬂﬁﬁu
ﬁﬁmuﬁ]’mm‘wmaﬂﬁaﬁqawiiﬂﬂ (Microscopical
Point-count)

PN LA USUIRTVDILIATINNE VLA
1U1AUAIEAINE T UNIVRINIATINNEULA
JudSunaunasuvenueanin naruaiileuans
Wuasunanhudnilansudeysuasaeunds 1

ANUIANLUNT Fauansluaunisy (1)
W, =( Ao/A) x SG, x 1000 (1)

g W, fio dmtinuasiuneu (kg/m?)

¥
P <

As AD NUNLIATIMRIUVUNIAR (cm?)

A, Ao Nunuihdnfegisasunin (cm?)

SGe D AMUANTUNZVDIUIATINNEIU

lunsnaaesilvinisAruiunnamng

FRluwAazAI9819 3NNUUNINITIASIZRAING

N32A18V8YBYaNETAGIEANINTFIU (Z-Score)

v v =i

Tneiarsanlutag £1 uazdndeyailiiuveuiun

[ 63 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

+1 990 saudsinafifiarsanutedslimduna
n1swIaIUSaLIasInreuiiliainnis
105129 wazAwndosazAuAaIARAeuTiEU
FulSuaunIasIune1UiieonLuUNENaS 9

auns (2)

EI’I’%:(WGT-WGD)X.ZOO/WGD (2)

108 W, An ANRAgUSNIMNIaTINNEIUINANT
WAL (ke/m?)
Wep A9 USHIQILIATINNTUNENDTS (ke/m”)

Err% @p SegayminuAanfLAdou

3. NAN1MABBATBAUTITHE

3.1 NANTENUVBIVUIAIMEEATDIIA
FAUNEYIU

913U 8 wandliifiuimanismaaeud
1§ 1fefiansuuisuiiisudieganeuninildl
dunamfoafuudlivuinuasuveruiiunneg
fu HaN1IMAADUUTINGIIAIANLAAIALARDUTBY
US1nainaTiuveuresiiegsiituias ey
yunlvggn % freglurag -5.13% 89 +5.13%
LAYATIUARIALAAD UYDIUTNUAI TN TUVDS
Fredsiiflunasiunervvunlvgan 1%
agluyI +13.27% 09 +45.53%

W40844CL 10L W50844CL10L W50844CU15L W60S44CL 10L

UM 8 nsmlilSeuifisuesidudanunainndon
YaanamuInNUSIRasIuvenuluAaunS AN LY

WIATINNEVBUIALVIRARFITU

DOI: 10.60101/feir.2024.254018

Vol 22, Issue 1, 2024 (January — June)

PNNANITNARBU ARSI 19819
poun3afiliinasuveumwalvajan % i e
Msneaeufiiinauaaiaadoureudne diu
fhegeildnanumeurnalvajan 1% i e
nmaaouiliinauaaiaiadeuginiilunn
drunan 919 0UNAIINNITNSBURIBE1IAdRU
Tnensaauvadutng 9 az 5 wufiuns Sedvun
TnédiAssruinvesiasnlvgjan 1% 1 wanni
8nits wasamuialngenadinalfurasiuang
fuansld Fevilinmmidasesnedilatiuuali
dnduiufinariunenuinniy eswniiufives
puMAIIATIINENUE AR Feuiy ey
YAV FAVRILIATINYNUTHANTENUADNITN
USnasnanaveudagiinsnien g ededns

N o

winlddnuazegaditedfy

3.2 NANTENUVBIFUNTINTNAAA8E1
=
ABUNIA
a Y | a
N3N 9 uandliininanismaaeud
ladlafiansunUSeuriauding1anaunsnig
drunafgInuLAmeg il UNTIMThAn AN
Al HaN1INAFEUYIINGIIAIALARINATEUYDY
USUaiiaTIune1uYesiieg el sunsmidn
nauagluyae -5.13% fs +45.53% wagAUAAIA
WA UYDIUSUIUNIATINNYIUVDIAIDE 197 8]
sUnsimdidndmasuegludie -1.91% @9

+13.27%

BCylinder 10x20  @Cube

AP

W40S44MIL W30S44MIL W30S44M2L W60S44MI1L

'
N

JUT 9 nailSeuifisulesidudaunaininiion
YpsmamuInUTIasIaTueulunsunIn g

gﬂmwﬁﬂé’mﬁaamq@iwﬁ’u

[ 64 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

INNANITNAADULARAILALANINF 8814
mun%‘mﬁy’muugﬂmwﬁwﬁmmdﬂamasgﬂmn
idanssdmdenilldiasuunalngjan % i
Idnansmaasuiiinanunainindeusglutaslsi
AU +10% drunan1snaaausiiatianounsadily
wavmvalgan 1% G Wnamsvaaeuiiin
AUABIALAREY +13.27% Waz +45.53% wanslii
WiuinAndiauaaIniedeugendt e1aiilesann
HANTENUVBIIUINYRIaTILlgan yonand
fegamthdansanaufigndauvadufeunaaey
Togl4f10819959NILUDNVUIN 10X20 LYURLUAT
VLT IUIUNINANFI8819UINAINAIDE1UTGR
ma?im?%amﬁgﬂﬁmLLUaLﬂuﬁaumaaUImW
A8 1INTIPAVIAATUIA 15x15 LYuFitns 39913
vl ldudndiufiufiunasiuverurainnieu
avauu1ndu egalsfnny wualduaiiunain
\nAouvRIBIUUUTUNTIEAANaLLALTUNSS
wihfpAndsuinarnupainedeudilidurustu
agedalauiareg1eldedAgyIngunsmiide
f20819ARUNTAANANTENUADATITUIUSUIUNIA

SIUNYIUAILITNNTNNNE8T

3.3 NANTZNUVDIIUIAULNANAIDES
ABUNSA

mmg‘d‘ﬁ' 10 ugnsliifiuiwanisvagaeui
16 efiansanUsouiisusedsnoun3niia
drunauierfulasegfivuiantdafiuaneng
fu WA 1IMAAOUUTINGIIAIANLAAIALATDUTBY
USunaunnasiuveuvesiaegeiislvunnniinge
NIINTEUBNAUNIUAUINA1VUIA 10 LUURUAT
ogluting -1.71% f9 +4.52% waganuAaLAADY
Y9UTUIUNIATINEU BTV ANT
AANSINTTUBNIEURNUALINAUINA 15 uRlUnT

aglu9 +2.55% 9 +5.11%

DOI: 10.60101/feir.2024.254018

Vol 22, Issue 1, 2024 (January — June)

@Cylinder 10x20  @Cylinder 15x30

W40S44M1E WS0S44MI1E W60S44MI1E

JUT 10 nslSeuifisudosidusdany
ARIALARDUYDIHAATINUTUIAIATIIVEY

TuraunInNlvuIAnTNAnFI819m19 U

PMNNANIINAABULAASIAUIAIDES
AaunIafifiautnutifansenssuaniduniu
Audnansvunn 10 wudwns ldnansnaaouiin
auaamadsuiiuwaldusnisegefituuin
NUIFANTINTEUONLAUNIUANEINAN9AUIRA 15
wufins lunnaausay wanisAnuilud ey
WU VUIANTNAATINANIENURBNITMIUTUNE
suuvEUAEIEMsan e Eieadntios

3.4 wanizmwmﬁmfld'suﬁwiagu%muﬁ

mﬂgﬂﬁ 11 wanslifiuiwanisvagaeud
16 iefiansunUseuiisusiegisnounsnid
é’m’]dauﬁwiagu%Lmuﬁl,mﬂﬁmﬁ’u NANSNAEOU
Usmg’hﬂ'wmwmamLﬂ?{aumaqﬂémmmasm
‘1/1EJ’]UG&JEJ&(?\’@@EJNﬁﬁé’mmauﬁwiaiuJu%Lmuﬁwhﬁ’U
0.40, 0.50 wag 0.60 agluyas -1.91% @4
+30.65%, -5.13% 614 +45.53 uag+4.52 §i4

+40.80% H1UANU

[ 65 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

Bwc=040 B[Bw/c=050 B\wc=0.60 45.53

-1.9:181

-10

S44MICL LOE S44MICLISE S44MICL10L S44MICUILSL S44M2CL10L

JUT 11 naiSeuidisudosidusda
ARIALARDUYDINAATLINUTUIUNIATINVU

lupunInfidldnsdutireyudiuudsineiy

PMNNANITNAABULAASIALAUINAIDES
poun3nilddamautheyudine 0.40 fnans
AamLAReusfigaiounnaunay Tumandudy
sziiuindioganeuniniildsnsidruinde
YuBid 0.60 fnarnunainndougaiigatiou
yndaunay oraosaniiusinasiludiunang
ABUNIATINAUTUMAININNINT LA
neuinnsaniasginuasiade Javinlaiaig
WU YYe S uTiuIasIuME UTe ST U914
druanega donndastunindreningnsaegied
WU Unamindnsuansesiidndiuiiuiinnas
werun1nnIE UL VliAnAuaaIandou
qqéﬁyu oty é’mwa'awfwiagu%Lmuﬁﬁmamzmﬁa
MSUSIN LRI US BRSNS WENe

o o

GREANWERATRAY

3.5 HANTENUVBIDIYABUNIA

Mnamil 12 wansliiiuimanismaaeu
g WeRasanFouiisufegreuniniiiony
WANANIAY HAN1INAABUUIINGI1AIAINY
ARNALARDUYDIUTUNATINVENUYBIF D97
918 7 Tu wag 28 Ju ogluyie -1.71% 89 +4.52%

WAy -5.13% 04 +5.13% ANUARU

DOI: 10.60101/feir.2024.254018 [

Vol 22, Issue 1, 2024 (January — June)

W40S44M1CL10 WS50S44M1CL10 W60S44M1CL10

JUT 12 nsiilSeuidisudosidudany
ARIALARDUYDIHAATINUTUIAIATIIVEY

lupeuniniidlongsieiu

INHANITNAADURAAIIATLIFI0819
Aauninfiony 7 fu ldnan1maaeuiliinaay
paniadouiinunliilndiAssfuiuiiediefiony
28 Yu Tunndrunay Liesainnsinsizvidae
Bnrsnamaiedunisinsiginianienin
I%ﬂ"’lmma]wﬂﬁuﬁmaqﬁu%ﬁmuamﬁamq%
Wasuly

4. a3una

ANATANEINITHIUSUIUNIATIUNGIU
Tupaun3nfiudefudasedsnismininagie
anansoaguld il

1. MIANWIHANTENUVRIVWIALVRJFAVEA
WasIuneuisivuawananeiy waadliiiudd
VUMY EADIATINNYIVTRANTENUADATS
NAABUNIUSUIUUIATINNREIUAIYIDN1TNY
angheegedifoddy Tnsransaneiluemiddodl
aunsaazuladn namageunIvTIIuLIaTIN
WEIUFIIENNET usdmSuiiegie
pouNInfitnaT e elngan % i

2. NMIANYINANTENUVDIFUNTIVD
Frog 1 fitdn vz wAneAsy wansliiiuingunse
Yossethefinsiuldinansynusensmageum
USUIUUIATIUNYIUAILIDNITN A INE18 88198

o o

° A g | o iy
UyaneY L@JE]SLGUN']ai'JNSUu'Wﬂ,MEyIEZﬂWnﬂU 3% U

66 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

3. MSANYINANTENUVOIUUIANTINGATIE]
YUIALANAIAY wansliiudvuIantifad
NansEnUBadntassan1snageumUsunuLa
SaneUeIRn I maed Weldunasa
yualvgansiiy % i

4. nsAnEIRANSENUVBISAIIAILLNAe

'
= I3

YuTuanuansatu wanslidivindnsdiuiisde

Y

YuTudiinansenuegadideddysenismaasy
W3 HNaINIa5MNEIUEI8TEN SN AN
odunauiananudumalluiansunsa lag
wan1sdnuilunuidedorsagUididesdiuinngg
NAEBUMUSINALNAT IR UAIETEN I HENE]
mﬂé’mwd’suﬁmagu%muﬁqﬁu gy lnusune
17859 ld 385N e il
wualthuiady

5. MISANYIHANTENUVBIBIYVDIABUNTA
Aumneinatu wansliifiuinongvesnounindidnaiy
Laiflnansenunen1sAEeUNIUSLMUIATINEU
FYIDATNIATNENE

mAFeidumsaneumeerudully
T e udanisin3snismenmansunlilunis
FpzimUSinaanasuvenvluaeundndud i
u&a enasiudesdinsdnwiiudunstaduile
Anw 3 osdull uaswansenud B uiuRy Wy
YAy sinvesiiu Fvesiiu Wudu el

ATBUARUINNAY TV sRILIRliA iU By

5. infnssudszne
NuITeilasuyuatuayunisIfean

A1UNITUANEATIUAITITYLUAIBIH WNIU

a

WNTINeREYIIT suUsEINuRuTele (Rugany

q q

Y -

$3una) Usednteudseana wa.2561 dygiavi

o

131/2561 vuidpdnsagaslulamedainaiig

PIMABVOINIWITBUaTETIeITe wreURNw

1
Ui 1USeuunu way

q

i
AIUTULATYY WATUIENUS
YBYBUANAIATYIIAINTTUIEET AEIAINTTY
3 a Y o & & Ao o
FNERNS UNINEINBYINT D Bean NI Y

IuIel

DOI: 10.60101/feir.2024.254018

Vol 22, Issue 1, 2024 (January — June)

6. 1BNETD19B4

[1] British standards institution. BS1881:Part24
Methods for analysis of hardened concrete.
BSI. 1988.

[2] Jung MS, Shin MC and Ann KY. Fingerprinting of a
concrete mix proportion using the acid
neutralisation capacity of concrete matrices.
Construction and building materials. 201 2;
26(1):65-71.

[3] Ringot E and Bascoul A. About the analysis
of microcracking in concrete. Cement and
concrete composites. 2001;.23(2-3):261-6.

[4] Ammouche A, Riss J, Breysse D, and Marchand J.
Image analysis for the automated study of
microcracks in concrete. Cement and concrete
composites. 2001;23(2-3):267-78.

[5] Valenca J, Dias-da-Costa D, and Julio ENBS.
Characterization of concrete cracking during
laboratorial tests using image processing.
Construction and building materials. 201 2;
28(1):607-15.

[6] Alida M, Saveria M and Stella Eleonora P.
Evaluation of the early-age-shrinkage of fiber
reinforced concrete (FRC) using image analysis
methods. Construction and building materials.
2015;101:596-601.

[7] Celalettin B, Bekir C, Semsettin K, and
Serkan Ismail U. Assessment of concrete
compressive strength by image processing
technique. Construction and building materials.
2012;37:526-32.

[8] Barbosa FS, Beaucour AL, Farage MCR and
Ortola S. Image processing to the analysis of
segregation in lightweight aggregate concretes.
Construction and building materials. 2011;25
(8):3375-81.

[ 67 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.254018

[9] Mora CF, Kwan AKH and Chan HC. Particle
size distribution analysis of coarse aggregate
using digital image processing. Cement and
concrete research. 1998:28(6):921-32.

[10] Kwan AKH, Mora CF, and Chan HC. Particle
shape analysis of coarse aggregate using digital
image processing. Cement and concrete
research. 1999;29(9):1403-10.

[11] Larry B, Ken C, and John Z. Estimation of
limestone particle mass from 2 D images.
Power technology. 2003;132(2-3):184-9.

[12] Barbosa FS, Farage MCR, Beaucour AL, and
Ortola S. Evaluation of aggregate gradation in
lishtweight  concrete  via image  analysis.
Construction and building materials. 2012;29:7-11.
[13] American Society for Testing and Materials.
ASTM C33. Standard specification for concrete
aggregates. ASTM International. 2003.

[14] American Society for Testing and
Materials. ASTM C1356 Standard test method
for determination of phases in portland
cement clinker by microscopical point-count

procedure. ASTM International. 1996.

Vol 22, Issue 1, 2024 (January — June)

DOI: 10.60101/feir.2024.254018 [ 68 ]Front/ers in Engineering Innovation Research



https://www.doi.org/10.60101/feir.2024.254018

Vol 22, Issue 1, 2024 (January — June)

= vy v ' y % Ay v W a ¢ A a
Anwn1sidundauainvisdednNaunanunasaindiinonan lWnan

wiasluBiannsnuuuians wazhifinnsyaszuieanudouilshiu

a s1%

aRTa gIusuns’ deee Arsealnea’ warUIan Junie!

adiruj.surinarin@gmail.com”, chaiyot.d@cit.kmutnb.ac.th’, preedac@kmutnb.ac.th’

Fanymivinaluladlenssundany nendemalulaganamnssy anningrdumelulagnsgaeundmssunsivile

NIWNNUIIUAT

Received: February 22, 2024 Revised: May 7, 2024 Accepted: May 14, 2024

UNAnNga

unAuiiingUszasdifiodnunsuanliihanudsaraumdsnuaudourenihmeluriedsihi
Milfmdleufuilelddshsnfiv-fntaatuaziu Insludanansiutedniosldsundsnuanuaseding
sl neluredsinfgamgigedadundarueudouililfihunldusslond Tnsganaaouarlsznaude
gunsalwandsuanufeuresihnigluvieduihdaduiominndessiuau 2 9n 0413 76.20 fadiuns
9 76.20 daduns 917 152.40 dadiuns vun 1.8 tadiuns amé?amaﬁmﬁl,ﬁﬂm%ﬂju SP1848-27145 %nag
2 Tugasieaynsuifuimihiinaslaiidnfuansendlaiharensdiunu 10 Tevia viewdnndesia 2 gaas
gnvievufieauilnudunuieu uazgniuaniieliliviemannasslafundsnuainuiousnunasdy
viemannaosausnazinsansuszueauseulildfufuiminiissuisenuoulfinesludidnvin dase
wannaemaiiaesazlifindiniussiisanuieu wasUsznouviewmdnndesi 2 yaauutulasidoudedu

viodeinarafnvlalndiefiduainunuinuugs (vie HDOPE) wieuvstuiinussiunslniuazgungd

A 9 15 wididausnan 09:00 u. - 17:00 W. Han1sIeNUIMewmannassandinsuseutenuieulild

q
v

NuRuansandnlninligegnn 404.12 fadliad Faganiviewdnnaesiilildifinfeiuszuisanuioud

Y

annsondnlninlageand 60.16 dadliad MllaNudNLasEIoMAIIINEN 132,000 dnd

Ardnfy: nesludidnydn ndalnil anufou watnuaueu ndleiduarunuiudugs

DOI: 10.60101/feir.2024.255229 [ 69 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.255229

Vol 22, Issue 1, 2024 (January — June)

The Study of using Hot Water from the Solar-Exposed Water Pipeline for
the Electricity Generation from the Thermoelectric Sets with and without
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Abstract

This article had the objective to study the electricity generation from the water heat
energy storage in the water pipeline laid above the ground for watering plant and vegetables in the
morning and in the evening. During the day the water pipeline would get the energy from the
sunlight, causing the water in the pipeline have nigh temperature - the useless thermal energy. The
experimental sets consisted of the thermal exchange equipment of the water in the pipeline in the
forms of 2 sets of the steel box pipe 76.20 mm. wide, 76.20 mm. high, 152.40 mm. long, and 1.8 mm.
thick. Each set was installed with 2 thermoelectric Model SP1848-27145 connected in series,
functioning to generate electricity with the 10-ohm electrical resistance load. Both steel box pipe
sets were enclosed with the thermal foam insulator and shaded, so that they would not receive
the thermal energy form the other sources. The first set was installed with the heatsink fin underground
to cool the thermoelectric, but the second set was not. Both sets were assembled in parallel by
connecting with the High-Density Polyethylene water pipe and the electrical voltage and temperature
were recorded every 15 minutes from 9 a.m. — 5 p.m. The research result found that the steel box
pipe with the heatsink fin underground could generate the maximum electricity at 404.12 mV., higher

than 60.16 mV. of the steel box pipe without the heat sink fin, at the solar density at 132,000 lux.

Keywords: Thermoelectric, Electricity generation, Heat, Thermal energy, High-density polyethylene
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Abstract

This research study Influence of different material of Al5058, Al6061, Al6063, and AL7075 on
the freeform and geometry after the CNC milling process. The cutting speed (RPM) and table feed
rate (mm/min) are determined equivalent and the cutting tool remains the same, which is a (Carbide
Endmill TIAIN-COATED). It is necessary to change the cutting tool for every grade of aluminum. Then,
Dimensions have been measured using a Structured Light Scanner (SLS), specifically the GOM ATOS,
which is a non-contact type of scanner. Point cloud files from the aluminum 4 grade have been
compared with the original CAD. To compare the influence of different materials after the machining
process, the size measurements of Al7075 grade aluminum at all 8 locations after machining are kept
as close to the original 3D file as possible. The dimensions of spheres 1, 2, and 3 are 20.000 mm,
20.000 mm, and 7.500 mm, respectively. The diameters of spheres 1, 2, and 3 are 47.506 mm, 5.000
mm, and 7.500 mm, respectively. The dimension of cone 1 is 5.017 mm, and the angle 1 measures

20.556 mm.

Keywords: Cutting tool, Machining, File 3D, Scanning
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Flooring Blocks for Drying Agricultural Products by using Quarry Rock as
Aggregate with Coarse Bagasse Ash Partially Replace Quarry Rock and

Fine Bagasse Ash Partially Replace Cement
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Abstract

Currently, quarry rock and bagasse ash are waste materials in many industrial factories that
need to be added to add value. The objective of this research is to study the use of quarry rock as
a replacement for all sand in concrete production. The coarse bagasse ash partially replaced some
of the quarry rock, and fine bagasse ash partially replaced cement. The ratio of hydraulic cement
ingredients: fine bagasse ash (size passes through sieve number 325): coarse bagasse ash (size
through sieve number 8 and remaining through sieve number 325): quarry rock equal to 1: 0: 0: 5,
0.85: 0.15: 0.05: 4.95, 0.85: 0.15: 0.10: 4.90, 0.85: 0.15: 0.15: 4.85, 0.85: 0.15: 0.20: 4.80, and 0.85:
0.15: 0.25: 4.75 by weight, respectively. The water: cement ratio (w/c) was kept at 0.4 by weight.
There are two types of floor block compactor: 30 x 30 x 5 centimeters, properties tested according
to TIS 378-2531 standards regarding concrete floor tiles and a crooked dagger-shaped floor paving
block, size 11.5 x 22.5 x 6 centimeters, properties tested according to TIS 827-2565 standards
regarding interlocking concrete floor paving blocks. The results showed that the compressive
strength increased when coarse bagasse ash was used instead of quarry rock while bending strength
and density tended to decrease. For water absorption, there is a tendency to increase. Concrete
floor tiles mixed with bagasse ash at a ratio of 0.85: 0.15: 0.25: 4.75 and interlocking concrete blocks
for floors mixed with bagasse ash with a ratio of 0.85: 0.15: 0.20: 4.80 provided the highest amount
of bagasse ash. The flooring blocks still meet the required standard criteria. When used to dry

agricultural products, fine bagasse ash should be used to replace only part of the cement.

Keywords: Ready mixed concrete, Bagasse ash, Biomass ash, Compressive strength, Water absorption
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Abstract

This paper aims to present the application of the Whale Optimization Algorithm (WOA) to design
the optimal plane steel truss with discrete design variables according to the ASD methods by AISC
standard. Angle sections are selected from the standard table of steel sections to find the minimum weight
of structure. The WOA finds an optimal solution by simulating the special hunting behavior of whales
called bubble-net. This optimal plane steel truss design is developed by Visual Studio 2015. To
demonstrate the effectiveness of this algorithm, the WOA is tested by two examples of steel plane trusses
from literature, namely transmission tower truss and roof truss. The results obtained by the WOA are
compared with the HCA and the experience-based design method. The results show that the WOA
outperforms the compared methods in finding the optimal solution. It can be designed with a lighter

weight in the range of 11.04 to 16.60 %

Keywords: Whale optimization algorithm, Design of steel truss, Optimum design
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Abstract

This paper presents production planning using mathematical modeling methods in order to
reduce processing time for steel pipe manufacturing production. The study specifically focused on
the polishing and the coating processes with each process involving multiple parallel machines. The
production for polished pipes was separated by different production rates while the steel pipe
coating were separated into batches according to the diameter of the pipes. Production planning
for each process is complex and diverse due to different products and customer orders. Current
planning relies on the production planning experience, which results in long processing times of the
coating processes. Therefore, the objective of this paper was to find optimal production planning to
reduce processing A mathematical model for the optimal production planning for the processes
was developed. In addition, the model was applied to the sample data sets and solved using
Microsoft Excel Solver. The results revealed that the polishing process time decreased by 11.77

percent and the coating time decreased by 13.34 percent.

Keywords: Production planning, Steel pipe, Mathematical model
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