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Abstract: This research studies the effect of increase welding current in hard-faced welding process arc
type with flux-covered welding wire E3-UM-600 that affect the metallurgical and mechanical properties
welding hardfacing surface for agricultural soil preparation equipment to find appropriate welding current
conditions. The AISI1050 medium carbon steel was welded simulating a 3 layer overlapping weld with a
welding current of 90-130 A. The results of the study found that the weld line was complete with no
defects in base metal area heat-affected zone and the hardened weld Welding with low welding current
resulted in high values of the weld line convexity. When the welding current was increased, the width
and penetration depth of the weld line increased. The welding current of 90A gives an average
maximum weld convexity of 4.3 millimeters. Microstructure of the weld metal consists of martensite and
austenite. Welding with high welding current causes high heat to enter the workpiece high dilution
causing low hardness. Analysis of the chemical composition of the weld metal found the elements
chromium (Cr), manganese (Mn), molybdenum (Mo) and silicon (Si). The increase in the amount of
trace elements this results in an increase in the weld hardness value decreased wear rate. The best
condition in this research is welding current of 90A has the highest average weld hardness of 634 HV

and the lowest average wear percentage is 0.268 %.

Keywords: Welding current; Hardfacing; Wear; Soil preparation equipment
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Abstract: Enhanced ventilation from modified spaces in hospitals, including both positive and negative
pressure rooms, leads to an increased thermal load due to the introduction of outside air with higher enthalpy
into the building's interior, affecting the energy consumption of air conditioning systems. Additionally, the
introduced outside air impacts the adjustment of indoor air conditions. This study investigates the indoor air
conditions of COVID-19 patient wards that have been designed and modified to prevent the spread of
infection within the treatment area. Continuous measurements of energy consumption in the air conditioning
system, dry bulb temperature, and relative humidity of various rooms in the patient wards were conducted
under real outdoor air conditions, introducing clean air at 6 air changes per hour (ACH) into positive pressure
rooms and extracting air from negative pressure rooms at 12 ACH. Comparisons were made between
scenarios of disease outbreaks necessitating 100% ventilation to prevent infection spread and scenarios
where the ventilation system is tured off in patient wards for treatment in non-outbreak conditions. The study
found that tuming on the ventilation system to prevent infection transmission significantly increases the energy
consumption of the air conditioning system. This is due to the increased thermal load from using outside air to
pressurize positive pressure rooms, the infiltration of outside air into negative pressure patient rooms, and the
impact of necessary patient care activities that add moisture to patient rooms. The air conditions in the
positive pressure rooms were comfortable. However, the air conditions in the patient rooms were outside the

standard range because the ward was not equipped with an air humidity control system.

Keywords: Thermal Load; Ventilation; Infectious Patient Rooms; Energy; Air Conditioning System
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Abstract: This article studies the effects of mass flux, vapor quality of the refrigerant, and the insertion of
copper foam inside the flow channel on the heat transfer and pressure drop of refrigerant R134a during
boiling in a plate heat exchanger with a copper foam insert. The tests were conducted under conditions of
a saturation temperature of 15 °C, a heat flux of 20 kW/m?, an average vapor quality between 0.25 and
0.87, and a mass flux between 10.8 and 32.5 kg/m?s. Copper foam with a pore density of 40 PPl and a
porosity of 0.932 was used. The experimental results revealed that an increase in average vapor quality
and mass flux led to an increase in the heat transfer coefficient and pressure drop. The insertion of copper
foam had a significant effect on the heat transfer coefficient and pressure drop, with average increases of
21.7% and 22.0%, respectively. The thermal performance evaluation indicated that the insertion of copper
foam (at mass flux = 16.2 kg/m? s) resulted in a 13.7 % increase in the thermal performance of the plate
heat exchanger compared to the plate heat exchanger without the copper foam insert. This research
provides a better understanding of improving the performance of the plate heat exchangers using copper

foam, which can be applied to the design of high-efficiency compact plate heat exchangers in the future.

Keywords: Metal foam; Heat transfer coefficient; Pressure drop; Thermal performance
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Abstract: This research was conducted with the objective of designing and developing a cotton seed
sorting machine and assess its efficiency for a weaving group in Ban Rai District, Uthai Thani Province.
The aim was to solve the problem of separating cotton seeds from cotton fibers more quickly while
meeting the required quantity. The designed cotton seed sorting machine has overall dimensions of
approximately 500 x 280 x 410 millimeters, and the tools used in its development include the machine
frame set, seed filter set, saw blade set, cotton brush set, cotton rotation aid set, cotton holder set,
power transmission set, power source set, and control system set. The test results on the performance
and efficiency of the cotton seed sorting showed that the machine was able to separate 25 grams of
cotton seeds from cotton fibers of two different varieties within 1 minute, with no broken seeds mixed in
with the cotton fibers. In comparison with other commercially available cotton seed sorting machines,
as well as traditional methods like hiring cotton ginning or manual separation, this machine proved to be
the most cost-effective. The payback period is approximately 5 months and 1 day, and the breakeven

point is 1,816 kilograms per year, with an operating cost of 33.4 baht per kilogram.

Keywords: Sorting Machine; Cotton Seed; Design and Development; Efficiency
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Abstract: The objective of this research is to create bricks that are composed of a blend of macadamia
shell charcoal powder. The focus of the investigation is the ratio of fine rice husk, macadamia shell
charcoal powder, and clay at 95-0-5, 90-5-5, 80-15-5, 70-25-5, 60-35-5, and 50-45-5, respectively. The
research results suggest that the absorption of odors increases as the ratio of macadamia shell
charcoal powder increases, with a range of 28.5 to 44.3 Milliliters per cubic meter. Variables 2—-4 water
absorption falls within the standard range of 11.0-16.1%, while variables 5 and 6 surpass the standard
with values of 22.3 and 27.7%, respectively. The moisture absorption increases as the macadamia
shell charcoal powder ratio increases, with a range of 0.42% to 1.53%. The standard is met by the
compressive strength test results in variables 3 and 4, which are 30.6 and 33.1 kilograms/square
centimeter, respectively. When analyzing the worthiness, it will be possible to increase the profit from
the original approximately 12,700-37,700 baht/time. The satisfaction with knowledge transmission was
assessed in nine different areas, resulting in an average satisfaction level of 4.45, a standard deviation

of 0.39, and a high level of satisfaction.

Keywords: Absorbing brick; Macadamia shell charcoal powder; Moisture absorption; Odor absorption
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Abstract: The Automated People Mover (APM) is a fully automated mass transit system commonly used for
transporting passengers between terminal buildings and boarding gates. This system can be controlled both
from within the vehicle and from a control station, with the station being required to continuously monitor the
vehicle’s operational status. Research on the design and development of automated people movers in
Thailand, including the development of training kits to simulate the operation of APMs, often utilizes
infrastructure based on electric buses, which use the CAN bus communication protocol. Meanwhile, station
communications typically use the Modbus protocol, a standard in industrial automation. To link the operations
between these two protocols, an intermediary connector is necessary. This research focuses on the
development of a board for converting communication signals between Modbus RTU and CAN bus using the
SAE J1939 protocol. This board, called CAN2RS485, allows users to set the CAN ID as desired, and to
configure data from a selected CAN ID to be sent to the Modbus registers for displaying the APM’s
operational status at the station. Additionally, it can receive data from Modbus registers and send it to CAN
bus to control the operation of the APM. In the Modbus section, the board can also be configured to operate

in either master or slave mode as needed.

Keywords: CAN bus; Modbus; APM; Converter
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128 N3YU-83TaYAHIUNG uAazdILWIN
ANUHAWANA (Error frame) nﬂﬂ%ﬂﬁ@l‘i’;ﬁ]
NUANURANAIR
e ANMUAANIIAUUUNWIETN (Error Passive)
wUBDI N84T waz 81389 wu'lduannin
WIBLAY 128 NM3Tu-seTayadidnd ud
ZHINWINAUHANWAA (Error frame) 11
ASINATIINLANUAANAA
o Gam3iiouds (Bus-Off) nunefis 184 iy
Ietunnninndairindy 256 luaausit wan
naulniataas (CAN controller) a2'ld
mmsn’%’u-daﬁayauuﬁaﬁﬂ@iavl,ﬂfauﬂ'i’r«a:
lasumsunly
MITU-EITRYANIBITIULAK wltuaunsy
(CAN frame) Gautioidn 4 Thaasil
1. \suToyn (Data Frame) TVRITIOT R
ﬁagavlﬂﬂ'aqﬂmrﬁ'éiuﬂ
2. wsu5lun (Remote Frame) as¥inwinfisos
maﬂﬂ’agamﬂqﬂﬂsﬂiﬁuq
3. IWINAINUHANAA (Error Frame) 32¥i0
vxﬁﬁ‘ﬁ'LLaj”unﬂqﬂﬂinilui:uuiwﬁﬂawu
AaWaNaLAad
4. wsulanesilnaa (Overload Frame) 3%i1
%ﬁﬁﬁl,fiaqﬂmtﬂ"ﬁnmmni‘fﬂums

Uszuianatoys wIallanNatalianane

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.12.006

Imaai’wyauvxlsuiagmmﬂmﬂu

I3

1. W3IS0 (Start of Frame, SOF) §1%47%
1 da andudrvanlwgunsalfininasesd
REESVGHE

2. la@ (Identifier, ID) $1u2% 11 da 1Ju
wanslavlanzsastayausziiudimue
ANNAAYVBITEYA

3. aﬁgﬁaﬁg(Remote Transmission Request,
RTR) 31w 1 da aziduarinnwadndu
Taya niawnilan

4. @1mugu (Control) 1w 6 @ Usznavee
fuap1ylad (Identifier Extension Bit, IDE),
1789 (Reserved) Uas ANUTDILNTETBYA
(Data Length Code, DLC)

5. iaga‘ﬁ'ﬁmmida (Data) §ruIneILA 0 A
64 i@

6. T815% (Cyclic Redundancy Check,CRC)
W% 16 16 a%m%’um’maaumwgﬂﬁau
28ITYN

7. indun13udaya (Acknowledge,ACK)
FuIn 2 ia

8. éuquﬂuLWiu(End of Frame,EOF) 111t
7 i@

2.2Tislamaa SAE J1939 [8]
wandaddszntnwgslusnoud wdlbmanz
éﬂ%%'umuﬁﬁaamiiagamnqu 8 lud (byte)
SAE J1939 iluldslanaaiaiuaigs (High Layer)
Alduansmiuswmonwimsunsdess lagls
aogdanis1uamIU ANNLIIFIFA 40 LUAT

wazlidasnissetayannasgu 250 AladaAud
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309703 WIulnuA (Node) gagasiuan 30 lnua
WAzI097ULBUNRIATY (Application) §9g@ 253
LoUWRLATY iaﬁumiﬁammuuLﬁﬁ*fﬂul,ﬁﬂ*f
(Peer-to-peer) LATUTEAULATG (Broadcast) 214
#11aaugIga 1785 lud lasiinuisiaunga
W13101A 83 (Parameter Group Numbers, PGNSs)
FmsupumInusi i e lia9nin uazsassy

NIIANILAIDANEY

2.2.1 RANBLAVNFANINALADS (PGN)

SAE 41939 uldslanaanesnuunads
maamalagazldlslomiannlefdaanuiiuim
29 fi@ VAIUARLE IINANTIWITITLAININAUA
Tarsnindelwlslananidnladne ngu
WINALAT LTH qm%gﬁm%awu@i‘ Usznavadne

[
Aa o ' I

qm%nﬂum%aamu qm%gﬁﬁw‘”m%amﬁa bR

[
a ' a

g AU nuwIdiinasuaznunsauves

mjwwwmﬁmai{ ‘ﬂn;]ﬂi:‘iﬂu SAE J1939 W8z SAE
A o o o o '

J1939/71 GasznaudindririnaninueIngy

WITULG aﬁmzv& VYLATVBIWITIALG ﬂ’ﬁs

22210 @ 18 % (Suspect Parameter Numbers,
SPN)

LoaNLEW AanNnuLlaNiInualay SAE
Tdnuwindeesianie lagazatursnuazidsoa
windiaad 1w anuetaya siadays A
azldua aaWiga (Offset) 79 waznadn9d
(Label)
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1 1 a 6
2.2.3mamaawmmawnqumswmas

0x0000 — OXEEFF: T8@18uuuiN oY)

Wess1uan 239 Tanraiiinualay

SAE

o OxEF00 - OXEFFF: Taa213 LUt o3y
WSTIUIB 1 TaanuERTUMTIT %
LN

e OxFO00 — OXFEFF: T8RN LTOAUATS
§ruan 3840 Taenwufifnvualay SAE

e OXFFO0 — OXFFFF: T8RN LT0AUATS

F1UIU 256 TaANNERIUMIITNWANIE

2.3Tislnmaa RS-485

Tislanas RS485 iluanasgumsfossuuy
agnswﬁﬁmmé’nwmzmﬂﬂﬁwaaﬁadma:ﬁa%’u
Lﬁial%mulm:uuﬁﬁmaawuauqmﬁmmg@ fmsls
nuaduwinanslugasmnizuuazniawdind
H8991NAIUNUNIUG ORI YIUIUNIUFIUAL
mmmmmlumiaﬁum‘l,umﬁ%iamiiwzvlna it
mIsadyImiuudIzaulunIstaya Betae
saFy Y IILNIBLAUTUU IR MU Ry Talues
sygmluszozniing uaﬂmnf':ﬂ'\ﬁaﬁuqﬂmtﬁ
gagais 32 guUnantuulimden snsnFaslaly
FZUZFIFA 4,000 W@ AeNuEIn uarsIsaT

v =

Tayagsds 10 wnedaAwa luszuenmgn 0950
NINIIFAFIINILALILALRDINT Laslnuanis

=y

FORITREINIG aﬂ"ﬁmyam@;
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2411slamoananiid

vaarsiulislanaan1sgasisneanuwuuu b
nU Nuaad (Programmable Logic Controller, PLC)
uszlanaadusnaspuluszuusalud@ hasand
ANNITHUINE WNTaN e LAZAAAIINE UL
& A & &
FONUALNITNNIRLADS-RAN Iﬂwqﬂmmmamai
o v Aa A & & o
ﬁ]:‘ﬂ’l‘ﬁ%’l“nLillﬂ’]‘iaaﬁ’liLLazqﬂﬂSmaa’]Wﬁ]:L‘.IJ‘LWI’J
RN 0 UaUaIRINIIDD LA aﬁfuaq,ums
FORITNILLUOUNTUUATLULLATEYNY Tasnis
NHIBVIN AU AT NITANARATAIGNIN T
(Function Codes) L as:qmw‘inﬁumi L% Y
8 1u33a1003 (Read Registers) n3an131d 8 u
33mm03 (Write Registers) wanannigsinatnnns
AR UT AR ANAA (Error Checking) 1% CRC
(Cyclic Redundancy Check) Lﬁam’maugirﬁua:
v v { 1 1 ] ld ) v
ANNDNABIVDITDY AN FIHWIATOUNY R R BING

A ' & A ' A A
nsFasTznivgnsaldauingenauas

Uaaans

2.4.1 dszianvasyonld

e 18aUF 8137y (Modbus RTU) MIvinau
aldnsnsvauuyluund Binary) uas
Lﬂumiﬁfammuuagmu (RS232, RS485)

o u8a1F Woan (Modbus ASCI) asld8nwse
wesf (Ascll) lumsidhsimdunisiems
LULBUNTALTWALINY e 137y ud
fszninwieundt veeaa 013y

o waalw Mign/laN (Modbus TCP/IP) a4
Sinosiua (Ethemet) lun13Fasisuas
agmﬂmlﬁﬁmi?amimum%ﬂhzJ ngn/la
W (TCP/IP)
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2.42mensuisudoyaluwaonds
iagalums%’lamsl,l,uwa@u”a zdvznauaiy
33maas (Register) Nonua 4 suluuy Fagnanynle
Nulaglaniy LLa:Lwia:gﬂl,l,um:ﬁﬁagjmaﬁaga
(data address) a¢321#i19 0000-270E las3imaas
LL@iﬂ:;SﬂLLUU?]:ﬁ’]%‘LI’]ﬁ@i’N 6]@1“’01”':
e LaNdWAABAY (Coils) aziduiordwe
famoafisnunInswnialonld drumnia

A4 . o4 . d
ﬂagﬁ]:lj&l@]u“/} 0x

[ )
(s3))]

UNALULAFATA (Discrete Inputs) 92
1w 'éuvg@ﬁ%aaﬁmm‘mém"[ﬁt#hmfu
@‘hmﬂoﬁag’a:ﬁwﬁuﬁ 1x

o BuwWa 3351AaT (Input Registers) 3z1T%
Euvmamﬁaﬂﬁmminémvlﬁmﬂfu
@‘hmﬂoﬁagazﬁmﬁuﬁ 3x

o laads 3581@0F Holding Registers az1iu
Lm@ﬁq@amﬁaﬂﬁmmmémm%mﬂﬂﬂﬁ

@‘i'n,mmﬁayj'?n:ﬁuﬁuﬁ 4x

3. N1YPaNUUVUDIA CAN2RS485
lunsaanuuuuesaulaIR I MITRINILAK
Ve nunaans laslwdai1 CAN2RS485 49vin
wihfdossreninemsatemdy nuannf lasms
Fas39zn9e30 nuuede andumifessuuy
wantaniolalyslaanaa SAE J1939 31013
Fos3vznivsarfinvuese axufasnsniu
Rs-485 muldluslanan vaatia a13fiy
3.1 1N1529NLUUATITINGH

NIV BIUTA CAN2RS485 TudIuw e

nsudassggrsuantaliiduwvents lasas
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wilavdn wanlad wazuauinsy Iﬁa%ﬂugﬂuuu
#aw, fiag, TREWINTU, Taya uaz Fa13T V89
Vaauw danlunsdnisudasnaunazrinluanis e
A9ty lasudad aaw, ﬁa%i, TRRNINTY,
U a 6 Qo v 1 =
Toya uaz $a13% vasweada lhagluzy uaulad

LAZLAWBLATY N1TYIN9% @TﬂLLﬁ@NluEﬂﬁ 1 U8 2

START

|

CAN data receive

1D Selecting

Move data to CANBUS
1D

Select data byte

|

T Calculate data byte
Select address l
T Move data to

MODBUS Register
MODBUS data receive

.

;J‘i.lﬁ 1 WNBRILEAINIIT

Peripheral
devices

Under

RS-485
format

1

zﬂﬁ 2 vL@]E]ZLLﬂiZJﬂ’]iﬁ'N"I%?I PNERNO P
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3.2n3eanuuuniavy i

n1seanuuunaininytnazidenld DopC
ABWIBSLABY W3 LM2596S s‘ﬁaLﬂuvlaS'ﬁLiﬂgLsmas‘
(Regulator) ‘ﬁlmmmiaa%‘uﬁmﬂ A721319 12VDC
#9 3ovDC il svDC wialggnsuiduunssing
WA lAAu9asdne g meluvese Noazdoaieas
@‘i’ma@ﬂugﬂﬁ 3

3.311300NUUUAIANTHBET5EHIN9 RS-485
iy By vasuasn CAN2RS485

Aan1sRes RS-485 iaulassudyyim
WUUBUNTUYDIIN(UART) 1INGNY 1w Rx Loz
Tx uazld TM74HC04 WioaF19ussawlninlsriy
LED Lﬁal,mmﬂ'ﬁ‘%'u-mﬂ]”aga lasfiadunu R8

o v A | a a & o A
Vl’W\W]‘VIﬂSUE]&IWLL@WIﬂJa\‘J’Nﬁ]‘S @ﬂLLﬁﬂﬂIuEﬂ'ﬂ 4

3.4uaniid nu iy 209Ua30 CAN2RS485
mansRemuaulis vnoulassusyaoes
Wla (SPI) NNTNY §93n7 MCP2515 iauvaadn
YR IULAKBYNTN(CAN serial) AINIUSIFTY Y
'lu#i MCP2551 tasamyiu/as laad R11 ¥wmidi
SuauiuanduasmoFoms é’ma@alugﬂ‘ﬁ' 5

3.5N1529NLUUSEUUE RS UNAFB LN

I@maaﬂLLuuauwmaﬁm% §1wIm 2 @92 1 Taude
U971 D7 WAz D8 784 TWy UAzloNdWa Laadd
(LED) $§1%7% 2 @7 1Haudanu11 D5 uas D6 189
TWg e lglunImasaunsvinuuesueia a9

usaslugun 6
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(=]
g LEDFUSEA
LM25965-5.030 i B{"
Ug g A
YN 2
Output
Ground GND ]
GND E[Rr13 < R14
c11  Ds FeedBack W <
T 220uF135Y ON#/OFF R
—=cn
GND ™ LEDPOWER1
— 220uF135V we o
N\ 14148
GND
= .
3171 3 299smaTe i
Lal
MF-NSME110:2
y TSN
= e
Ul7 RS
e ) R
U1 L. 1 w 5 B
TMT4HCO4 £ t il A A
m3 u1s
TM74HCO4 TMT4HCO4 B o GND
RXDIS 4 ‘q 18, 3 D ar MFerﬂ_FTHUVZ
47
ui4 s k2
TMT4HCO4 THT4HCO =
0.1
11 1g ry
XD 54 5% o v 2
R[] R E, PSMT12ES
24k ] 244 D
1N414BWG
LEDRX LEDTX ==C1
Green Blue 33pF
[
oND> ¢ ‘ < JGND

J
Serial

o

311 5 2saIMIRemIIERINUAUTR UDWe
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UNANNIY
SWID7
¢__|LampD5
C_JLampD6
R15
SW2D8§ 330
LED1
Green
GN-D GND
sun 6 ’mﬁaﬁmfﬁuw‘@l LAY LORDA La'wi‘vg@] FRILNARAUNNTYNW
3.6 NN190aNKUUU5A CAN2RS485 4. NMSNAFAVNITTINGIN

nInaannITeanwuulwiItan 3.2 0935  4.1n1snagauniadgin

° AAaA o i Y Il o

BN NLUY WDU (PCB) LAZALAWBINITRI ANINAFU BT UNITNAFOLHIWNTHN9T U B
& o 1 d' & A ' A o @ o

qﬂmm AN ugﬂ‘ﬂ 7 LLﬂ:Eﬂﬂ’]‘WLLﬁ@G‘Uﬂ‘S@ auvg@]mﬂmﬂvl,wl,wa11nmmm‘sammsmmu°uaa

CAN2RS485 Giuani3LN 8 ey lasdngWlinuasasszning 12 - 30 vDC

mnﬁfui’mnm”ul,mﬁw @ﬁq@ﬂmaauvlﬁm 5.054

A % o 4 A v o {
vDC Falnatagsnuanaanuuyls mua@ﬂugﬂﬁ 9

Smusasull

Vout =
5.054Vv

i il ;Jll“?i 9 Wanagzaunasg I
317 8 Uaia CAN2RS485
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§ v L%

4.2 MInadaunisaaaisaruldslanaananiia

6
13Ny

o £ ]

NMINARBURI UNIINARBUANANITROFNTAE
lislaneavaats lasazldnaniiiaasiNerinning
Tusassnuuasa CAN2RS485 nuldlislanaa
vaatrenifiy lavazdnualiaeufinasdidu
NFEADT LAz UDTA CAN2RS485 LTu &an 1935
nmswandatNaltlunmInagaun1Ivinem s AILas
luzuf 10 lsunsumaaialna thalglumsusasna
mMysu/sstaya(Modbus Poll) @”&LLaﬂalugiJﬁ 11

CN1
DSUB9P

\'h;u(D-E:

1L Modbus Poll - Mbpall1

File Edit Connection Setup Functions Display View Window Help
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43n1snagaunisaasrsaleldslnaea
SAE J1939

mnagoUiL M INeFaLANAMTHEINTLAK
Ve doldslanas SAE J1939 ol uaruilaz
i lunsaessneluarsoienidy lagluns
nagavazltaaniaesiiudinarsinninile
FomInuuaia CAN2RS485 19asmatdandaiield
lumsnagaumvinegu @“&Lm@]ﬂugﬂﬁ 12 Tdsunsy
RUAUIIPCAN View) i olFlumsuaasnanissus
sataya ﬁ'{lLLa@ﬂugﬂﬁ 13

D& X|T|=8 05 0615 16 17 22 23 |TC o [B| @ W2
[ Mbpolnt E@
Tx=0:Err=0:1D=1:F =03: SR = 1000ms
No connection
Namel 00000
o 0
1 0
2] 0
El 0
14| 0
5| 0
6| 0
7] 0
El 0
El 0

For Help, press F1.

Port 14: 9600-8-N-1

31Uf 11 wihenaldsnsw vaadalng
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#

Avadable PCAN Hardware:
+s PCAN-USE: Devce D Ffy

PcanView

T CANSetup 'Y Acceptance Fiter [ Options.

Mode: CAN (SIA1000) Clock Frequency: Mz

Duabase . 250 kbs
BtRate ks 20

s Timing Regater & 01

iming Regite : 1
Sample Count: |

BRO  GR1  SmplePont tq
Oh b H%
Oh1ch
oh Bh 8%
oh 3 TS%
oh o sh 6%
oh % 8

oh 6m %%
Oh T S

311 13 w69 lUsunTy Wi

5. WaMINARIUNNSHENT

5.1 MInasaunsAass NaaLH aﬁﬁg
Wodalusunsy waatialna mugﬂﬁl 11 &9

waasnsinanslusunsunoaalna aniuwiie

Foamaitandamstemslvafinnsanudunon

@Tagﬂﬁ' 14

511 WANIINARIUNIIRITDYN

mimaauf:auﬂuminmaumidﬁaga

mﬂiﬂﬂ@maauaﬂﬁmﬁ E’Jﬂ’J‘U@]1 UM IV WUIRAAA

LaRd G ﬁag‘jmﬂluu a5a CAN2RS485 lasanny

maauazl,’%'mnnmi@imaasn’m%amiamugﬂﬁ 10
wazessnmydamseldsunsunantialng a3
11 mmfuﬂmaumidﬁagachu’%'?ml,ma'sfﬂauﬁ
(Coils : 0x) Fauusssmosunuia Lﬁ"amuqumi
UL BINROALEAES NANIINAFOLUNL I8
toyafiagnasnnlusunsuneadalna ludiveta
CAN2RS485 lainnuali lad nu1uiay 1 &4
AN ITUAREALEREE 113 2 Waaa WU LED
uaz LED2 mmsnﬁwmu‘lﬁmufﬂgaﬁm AILEAI
1u3ﬂﬁ 15
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Connection Setup

i 1
Sena\ pﬂft B -
Cancel
Serial Settings
USB-SERIAL CH340 (COM12) czde
TU (O ASCII
9600 Baud R of:

8Databis ~ Response Timeout

1000 [ms]
None Party

Delay Between Pols

ListoH B B Adyanced... 20 [ms]

Remote Modbus Server

127.0.0.1

502 3000

= & o ' :
E‘]J‘Vl 14 LRAIVUADUNIILTDNADIZAIN

VoAURING NUABNWILADS

File Edit Connection Setup Functions Display View
Window | Connect._. F3
|IDEFHé 16 17 22 23| TC
[IMepall  auo connect »
Tx = 406 Quick Connect ~ F5
No connecuon
’J Name 00000
0
1 0
2
3
4
5
6|
[Connect Port 12: 9600-8-N-1
Device | Address | Status | Result
LED#1 0 On Light On 2;;
Off Light Off
LED#2 1 |on Light On o
Off Light Off

5
= [lfr]l]wglr;ﬁ Wite Single Coil
SavelD: ! Send
- Address: 0 Cancel
W Valie
= 0o  Ooff

gﬂ'ﬁ 15 LLamwamiaa“ﬁaga

51.2 Nams‘nmﬁaums%'wffaga?m‘v!mmuvl&i
1 ﬂl
faLiha9

nsnagautidunsgsda ®nIuNITIING
g0t 2 a1 duiTmaatamdunauuylidaiiia
(Discrete Inputs : 1x) laaldsunty vaatalwa
FINITDLFAIRDIUSVBIRINT LA AN LIaU bUN1INA
aauaailugln 16

51.3 Namwmaaums%'uifagaauv!(ﬂ'%ﬁamag

MInazeuMIEITaya 16 90 WU g W
311 4 TaYa éuri 04D2 162E 0DO5 115C H1%
183 CAN2RS485 Iﬂﬂﬁagaﬁdﬂﬂﬁ'ﬂ vaais N
duwaiiaiaa’ (Input Registers :3x) ﬁagj 0,1,2
uaz 3 1ntiwazlslusunsy weasalna dudaya
wu'h?j"agaﬁdavl,ﬂt,l,amml,flmamgm 10 leassana
A oﬁ'mamiugﬂﬁ 17
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Device | Address | Status | Result

= Modbus Poll - Mbpoll
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file Edit Conmection Setup Functions Display View

Switch#1 0 |On 1 DEEE X T80 1 |m15161720/1C
Off 0 Mol =y
Switch#2 1 |On 1 Tx=1269: Er=0:1D=1:F = 02: SR = 1000ms
Off 0 |
Name 00000 .
o /| AR
1 1
GND ﬁ
For Help, press F1. Port 15: 9600-8-N-1
Ellﬁ 16 LLRA Nams%'wﬁaga?]m!@ LL‘U‘le.li@i 2 Lﬁé]\‘i
¥4 Modbus Poll - Mopoll1
File Edit Connection Setup Functions Display Viev
DEE& X P(2E Nfosmwisierz2a)
Dhtsr Eok
Tx=171:Emr=33:ID=1:F = 04: SR = 1000ms
|
MODBUS Jﬂ M "~
Address 0 MODBUS- atain
1 5678 Input registers
2 pEEL
3 4444
4
311 17 ugaINaMITUTBL B UNAIIALA a3
> v ‘:4 a A
514 Naﬂﬁiﬂﬂﬁaﬂﬂﬁiiﬂ‘ﬂﬂﬁ arﬂaﬂ\‘liﬁl
4 1 Modbus ol - Mbpol
dALaay (HOlding RegiStel') Fle Edit Comection Setp Functions Display Viev
1 X “’ﬂ e [08@EX ™ 52 L BEsHn2a)
] UM IMNAFAU UL T UM INARBUNIIEIUDY A St Con| s
laad9331903 (Read Holding Registers: 4x) Y% =218 En=( D= 7 =03 5= 0lne
16 T $1wau 2 Nag lawlFldsunswnaatalng vih [ e
) \ 0 153
wihfigsdayaruuasa CAN2RS485 LNatTaya i
2

vLﬂLL@@ONaﬁﬁ’J%LLa@GNaLLUUEJ“Ifqmill (Serial Monitor)
PMNMINAFOLNL I agaﬁaamﬂiaa@‘iﬁ'ﬁama{ Y
mmqﬁ'u'*ﬁagaﬁehvl,ﬂ{Tadauuaﬂawauuua%mu a9

usaaluzi 18

311 18 LLammamﬁ'ufagaiaaﬁﬁﬁamai‘
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Abstract: Additive manufacturing (AM) or 3D printing (3DP) is widely used in production processes and
product design nowadays as 3DP can not only reduce waste generated by traditional manufacturing
methods but also allow for more efficient use of materials. Accordingly, analyzing the cost-effectiveness
and techno-economic assessment of 3DP in various contexts is crucial for enhancing competitiveness. In
this research, we aim to study and compare the technology and production costs of medical products,
specifically finger splints, produced by traditional methods and 3DP technology by assessing the machine
cost, material cost, and labor cost, respectively. The traditional manufacturing based on the injection
method is found to have high manufacturing costs due mainly to the mold design and fabrication, in which
economies of scale are needed with the increase in manufacturing quantity. In addition, production using
AM technology is analyzed following the designed experiment and the aid of the Cura platform to assess
the technical and manufacturing cost for the FDM method with one and five healthcare workpieces each
time. Finally, the cost analysis and breakeven point are investigated, where manufacturing one and five
workpieces using FDM-based AM technology is found to be comparable to producing 2,264 and 17,123
pieces using traditional, injection manufacturing, respectively. The results from the analysis in this study are
expected to be practically used as a guideline for selecting diverse production technologies and production

scheduling involving traditional and AM technologies.

Keywords: Cost Analysis; Traditional Manufacturing Technology; Additive Manufacturing Technology; Fused

Deposition Modeling; Healthcare Component
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Abstract: The objective of this research is to develop and study the performance of an electric wheelchair
for the elderly, or for use in transporting patients or individuals with disabilities. The dimensions of the
electric wheelchair for the elderly are as follows: a width of 690 millimeters, a length of 1,250 millimeters,
and a height of 1,050 millimeters. In terms of power transmission, it uses a 250-watt, 24-volt DC motor with
a maximum rotational speed of 120 rpm, driving the main caster wheels with a diameter of 18 inches. It is
equipped with steering wheels with a diameter of 7 inches. For control, the wheelchair can be operated via
an application or by joystick control, with 5 adjustable speed levels. The tests include determining the
maximum speed relative to the test weight, the braking distance of the electric wheelchair for the elderly,
and the performance of the electric wheelchair on inclined surfaces. The tests were conducted at 5 speed
levels and 3 weight levels. The results showed that an increase in test weight and speed levels resulted in
reduced battery life, and that the combined increase in speed and weight resulted in a longer braking
distance. Furthermore, the average satisfaction score from the user evaluation of the electric wheelchair for

the elderly was 4.36, indicating a high level of satisfaction.

Keywords: Electric wheelchair; Elderly people; Performance; Application
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Abstract: Controlling wind speed is crucial in the process of kiln-drying rubberwood, as excessive wind speed
can lead to rapid moisture loss in the wood, resulting in surface cracks. Additionally, the arrangement of wood
stacks also affects air distribution within the kiln. Proper stacking can ensure uniform airflow throughout the
kiln, facilitating consistent drying. This research aims to study and simulate airflow patterns within rubberwood
kilns and investigate the relationship between wind flow and stacking patterns. A simulation was conducted
using Autodesk Simulation CFD software in a kiln measuring 6 x 7 x 6 cubic meters, a commonly used size
in the rubberwood industry. The wood stacks, each measuring 1.3 x 1.3 x 1.2 cubic meters, were arranged in
a configuration of 36 stacks. The simulation revealed that in the original stacking configuration, wind speeds
were low within the wood stacks and higher near the walls where the air entered. When altering the stacking
pattern to two new configurations, increasing the spacing between stacks and between the stacks and the
walls resulted in more uniform airflow within the wood stacks and reduced rotational air movement. This study
provides initial simulation-based insights into optimizing wood stacking within rubberwood kilns and

underscores the necessity of validating these findings in real-world kiln operations.

Keywords: Airflow; Wood kiln drying; Wood stack Configuration
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Abstract: This research investigates the rejections of lead solution and effluent organic matter (EfOM) from
wastewater, including flux decline behavior and fouling model using the Hermia model. The nanofiltration (NF)
membrane obtained from GE Water & Process Technologies (model HL4040 FM) was operated under a
dead-end stirred cell. Factors used in this study were the types of lead solutions (i.e., lead nitrate (Pb(NO3),),
lead chloride (PbCl,) and combined solutions between lead solution and EfOM. The prepared solutions
contained an ionic strength of 0.01 M and EfOM concentration of 10 mg/L with pH 7, while the membrane
operating pressure was operated at 60 psig. Experimental results found that the lead rejections of Pb(NO;),
and PbClI, solutions were 84.47-88.14% and 78.88-83.95%, respectively. In the case of a combined solution
between lead solution and EfOM, the lead rejections increased to 90.08-92.49% and 86.8-89.16 % for
Pb(NO,),+EfOM and PbCI,+EfOM, respectively. In addition, the nanofiltration membrane could remove EfOM
of more than 95%. For the flux value in terms of J/J,, it was found that the Pb(NO,), and Pb(NO;),+EfOM
solutions have the highest flux decline values. The mathematical fouling model was followed with the cake

filtration model (CFM) due to lead-NOM accumulated on the NF membrane surface.

Keywords: Effluent organic matter; Flux; Fouling; Lead solutions; Nanofiltration
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Abstract: This work studied the influences of the punch head curve ratio on thickness changing of cup
by deep drawing process using one step or conventional drawing and reverse drawing (2-step) from
1 mm thick Aluminum 5052 H32. For conventional drawing, it was found that the curve bottom part of
cup was thinner than other area when deep drawing with lower curve ratio punch. The maximum
thinning area was found on curve bottom part of cup. While deep drawing with high curve ratio punch,
the thinnest area had shift to straight wall close to bottom of cup. Deep drawing of 2 steps using reverse
drawing could reduce thinning with low curve ratio punch and short straight wall cup. The mechanism for
deep drawing of curve bottom cup could be divided into two parts; the curve bottom with main stretching
was formed initially and followed by forming the straight wall with main radial tensile stress. Thus,
reverse drawing could help reduce thinning only on the first part of curved bottom cup forming.
Therefore, using reverse drawing had less effect on thinning for cup with high curve bottom ratio with

large straight wall due to second part of forming straight wall area was dominated.

Keywords: Deep drawing process; curve ratio; Reverse drawing; Curve bottom cup; Thinning
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Abstract: Currently, entrepreneurs across various industrial sectors have begun studying the feasibility of
implementing artificial intelligence, a modern technology, to help improve and develop their production
processes. For this reason, this study was conducted with the objective of comparing the efficiency of transfer
learing models in classifying and detecting defective water taps in the production line and to develop an
automated system for sorting defective pieces from the production line. The research methodology begins
with image collection, image labeling, preliminary image processing, data splitting, model training, validation,
and model evaluation as the final step. Six transfer learning models were used. The research results show
that for color image processing, the EfficientNetBO model provides the highest accuracy (100%), while for
grayscale images, DenseNet121, InceptionVV3, MobileNet, and Xception all achieve 100% accuracy. However,
MobileNet is the smallest at 38.70 MB, with an efficiency of 0.824% when considering model size. Therefore,
it is concluded that the MobileNet model should be chosen for grayscale image processing to develop further

an automated workstation for sorting defective parts from the water tap production line.
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Abstract: The transportation of goods is essential to the operation of a business. The problem of
planning transportation routes that accomplish the shortest distance is receiving attention, and the
vehicle routing problem (VRP) is one of these subjects. This research presents a heuristic approach to
using routing techniques to solve the capacitated vehicle routing problem (CVRP). Through applying
routing techniques, two phases are involved in solving the instance, namely the cluster-first route-second
(CFRS). The initial phase involves clustering n sub-groups according to the number of transport vehicles
required. There are three methods for conducting this: 1) clustering based on the distance farthest from
the depot to the center (seed point) of each sub-group, 2) seed point from the point of distribution
nearest to the depot, and 3) seed point from the maximum demand. The second phase involves
applying the travelling salesman problem (TSP) approach to find the route sequence. The results of the
CVRP using the CFRS with the three different methods for the initial phase and the second phase, the
routing for all goods using the TSP, are presented. Clustering using the seed point with the highest
demand for each sub-group yielded better results than the other clustering methods, accounting for 60%

of all benchmark instances.

Keywords: Vehicle routing problem; Travelling salesman problem; Heuristic; Cluster-first route-second
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Abstract: This research article studies on the effect of glass fiber and municipal solid waste from the RDF
power plant to bending stress of compacted cement sand to reduce cement and municipal solid waste for
development of the green construction materials. Fly ash (FA) and Bottom ash (BA) are mixed into the
compacted cement sand and tested according to ASTM C1609-10 standard. Samples are prepared by
adding the cement content between 3%, 5% and 7% by weight. The glass fiber is mixed at 0%, 0.5%, 1%,
1.5% and 2% by volume. The glass fiber lengths are 3, 6 and 12 mm. The FA:BA ratios are 100:0, 75:25,
50:50, 25:75 and 0:100. The curing times are 7, 14, 28, 60 and 90 days. It was found that bending stress is
increased with increasing the cement content, that is direct proportion to the bending stress of the matrix. The
optimum cement content is 5%. The toughness is in direct proportion to the cement content. The glass fiber
content is optimum at 1% to 1.5%. The DI and PSR are 1, showing that the softening behavior. The glass
fiber length is recommended at 12 mm. The FA content is optimum of about 10% to 15%. The FA:BA ratio is

recommended at 25:75. The curing time is recommended at 90 days

Keywords: Bending Stress; Compacted Cement Sand; Glass Fiber; Municipal Solid Waste Incineration.
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Property Value
Specific gravity (Gy) 2.65
Gravel content (%) 10.52
Sand content (%) 80.58
Fine content (%) 8.90
Dgo (Mm) 0.93
D3, (mm) 0.49
Dy (mm) 0.29
Coefficient of Uniformity (C,) 3.21

Coefficient of Curvature (C,) 0.89
Soil classification (USCS) SP

Maximum void ratio 0.83
Minimum void ratio 0.28
Maximum dry unit weight (kN/m®) 15.70
Optimum moisture content (%) 6.19

w@EuLsIdnEuly (FRP) Audoussunnuasdaudna
fuiminun Boninwanadnigsuaasuia (GRP)
wwuloun? wudan ASTM wuaidu 2 dszian e
wulogmsuawnall waziduloriaRiangs GR
Waudsenim 90% iwdnlodmsuldounaly
#1131 nunEwle LA N ASTM USHN
Owens Corning, Ventrotex, Ahlstrom L&z Pilkinston
WuuSEneaaEulonni wazaIfUsznouaiuaadly
ansf 2 Taglumsaspitledlsiduutaiva owens
Corning ? % Advantex CS 979-14 % % @ E-glass
fnweN 3, 6 Uz 12 JaaLas

The Journal of Industrial Technology (2024) volume 20, issue 3

203

http://0js.kmutnb.ac.th/index.php/joindtech



1sarsivImamaluladana1unssu (The Journal of Industrial Technology)

’

UNAMNITY

100

Mow B v @ o o w
S 8 8 8 8 8 8 8

PERCENT FINER BY WEIGHT (%)

o B

10 1 01
DIAMETER (MM)

31N 1 MMNLRAININTZANEAIBINIBENNTY

0.01

23

4' ' v v 6 & a
MINN 2 muﬂizﬂaumaomulmma (LﬂaiL‘ﬁ%ﬂ%’]ﬂuﬂ)

- C- E- S-
Components
glass glass glass glass

Sio, 62.2 65 55.2 65
ZrO, 16.7 - - -
TiO, 0.1 - - -

Al,O4 0.74 4 14.8 25
Fe,O, 0.09 0.3 0.3 -
B,0O, - 5 7.3 -
CaO 5.2 14 18.7 -
MgO 0.16 3 3.3 -
Na,O 14.3 8.5 0.3 -
K,0 0.4 - 0.2 -
LiO, - - - -
F, - - 0.3 -
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Group Cement Fiber Cement Fiber Length Fly Ash  Bottom Ash  Day
Content(g)  Content (g) (9) (mm) (9) (9
A1 94.12 44.82 70.59 6 23.53 0 28
A2 156.87 44.82 117.65 6 39.22 0 28
A3 219.61 44.82 164.71 6 54.90 0 28
B1 156.87 0.00 117.65 6 39.22 0 28
B2 156.87 22.41 117.65 6 39.22 0 28
B3 156.87 44.82 117.65 6 39.22 0 28
B4 156.87 67.23 117.65 6 39.22 0 28
B5 156.87 89.64 117.65 6 39.22 0 28
C1 156.87 44.82 117.65 3 39.22 0 28
C2 156.87 44.82 117.65 6 39.22 0 28
C3 156.87 44.82 117.65 12 39.22 0 28
D1 156.87 44.82 141.18 6 15.69 0 28
D2 156.87 44.82 133.34 6 23.53 0 28
D3 156.87 44.82 125.49 6 31.37 0 28
D4 156.87 44.82 117.65 6 39.22 0 28
D5 156.87 44.82 109.81 6 47.06 0 28
D6 156.87 44.82 101.96 6 54.90 0 28
D7 156.87 44.82 94.12 6 62.75 0 28
E1 156.87 44.82 117.65 6 39.22 0 7
E2 156.87 44.82 117.65 6 39.22 0 14
E3 156.87 44.82 117.65 6 39.22 0 28
E4 156.87 44.82 117.65 6 39.22 0 60
ES 156.87 44.82 117.65 6 39.22 0 90
F1 156.87 44.82 117.65 6 39.22 0 28
F2 156.87 44.82 117.65 6 29.41 9.80 28
F3 156.87 44.82 117.65 6 19.61 19.61 28
F4 156.87 44.82 117.65 6 9.80 29.41 28
F5 156.87 44.82 117.65 6 0 39.22 28
CM 156.87 0 0 0 0 0 28
CM+FB 156.87 44.82 0 6 0 0 28
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Abstract: This study presents the development and model of a DC voltage conversion circuit using series
output modules with closed-loop control. To transform a low DC voltage into a high DC voltage. A voltage
level transmitter circuit with limited gain has been created using traditional methods. The development
included the use of the coupling Inductance technology, which entailed the addition of a coil L, to be linked
with the original inductance coil L,. This approach may enhance the output amplification by using operator
the power modules are operated at a frequency of 90 kHz using a device that switches. Every power
module is supplied with an input voltage of 36 volts and convert it into a voltage of 200 volts. A connection
has been established in the power circuit. When connecting N modules in a series stack, the implement
results will show an increase in voltage level. Consequently, the voltage is increased to 600 volts,
generating an output power of 450 watts while operating at its full capacity. Using the proposed closed-
loop control approach It is apparent that a change in electrical load occurs while changing from a no-load
situation to a half-load one. at maximum load conditions. Consequently, the DC voltage output may revert
again to the set value. The simulation findings and experimental results were found to be compatible. The

analytical sequence may be verified based on theoretical principles.

Keywords: Series Stack; Modules; DC-DC Converter; High Step-Up
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