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Abstract

The risk of accidents at work causes injury, death, disability, chronic illness, as
well as direct and indirect economic losses, including property damage due to accidents.
The purpose of this cross-sectional study aimed to discover influential factors and create
an accident prevention behavior prediction model among 272 workers in automotive
production process during February to March 2024 in Phra Nakhon Si Ayutthaya province,
Thailand. Multiple regression analysis was performed to find out the influential factors
with accident prevention behavior. Artificial Neural Network (ANN) was then used for
predicting accident prevention behavior. Only four factors were significantly related to
accident prevention behavior. These influential factors included.

perceived barriers to accident prevention behavior (scores), sound pressure level
(dBA), heat index (°C), and accident risk perception (scores). ANN model was constructed
as 4-3-2-1 by comprising of 4 input variables, 3 and 2 hidden nodes, 1 output variable,
momentum was 0.05, learning rate was 0.1, and learning time was 100,000 epochs. This
multilayer perceptron of ANN model exhibited the least Mean Square Error (MSE). The
Mean Absolute Percentage Error (MAPE) of ANN model was 3.30 percent, which indicates
that the ANN model is accurate and can be used to predict individual accident preven-
tion behavior scores in order to plan solving problems according to the influential factors

with behavior scores before starting to work.

Keywords : Artificial Neural Network, Accident prevention behavior, Automotive production
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svuuliiitugou (Hidden layers) S1uau 2
(Layer) TngUsualuun (Node) usazdud s
1 TUaufie 10 Usudnsnisiieus (Leaning
rate) A ausl 0.05- 0.5 fvuaa luLuus
(Momentum) i1 0.05 LagiuuaLallunig
\38u3 (Learning time) ¥infiu 100,000 s0U
Lﬁlaﬁimﬁﬂﬂﬂ?ﬁﬂﬂigﬁﬂﬂLﬁﬂuﬁlﬁﬂlﬁﬂ’nu
ﬂa’lmﬂﬁlauﬂjaaﬁlqm(!\/\ean Square Error:
MSE) TnglassineUszamiisulasunisinedu
fedoyatadeiidansnadengfinssunis
JoeiugUaivalhagAzuuungAnssunis
UosiugiRvsuamiingu

6. MInadouALAaInLAG sulunlg
Mwgazkuunginssun1stesiugdnie

nadoUATLUUNANTIUNITY BaiU
gUAwnaINAIsiuealelaseielseam
g (Aviung) fuAtAziuuAIEBase
(FIN939) MBYAToyaNARURALATLIUNIAN
NATINVBIARALYRIFBBATANAAALAR DY

'
v aaa

E@p}izﬁ (Mean absolute percentage error :
MAPE) flaganisi 4

A¢—Ft

MAPE =237 [2=% % 100 @
n At

e

Ar = AAZUULANILED (A1939)

Fr = ApsuuUALED (Avung)
n = UIUNFUABEN

NAN15338

1. fadedifidnidonruuunginssunis
YosiugUfmmuasminaulunssuiunisngs
gIUBUS Nan153ATIERT s ET s nase
AzuuuAEBanUIndl 4 Yade Teun ns
FuguassavaanginssunistesiugUame
(ATLUY) SEAUAUAULEDY (dBA) AvilAu
Fou (°C) LLazmﬁufmmLﬁ'mm’amﬂﬁm
U (AzuuY) Fansedl 1

m13197 1 Jadenidnsseasiuunginssunistesiugifmeveaninanulunseuiunisuge

BIUBUA
(n=272)
Hody Unstandardized Co- p-value*
efficients

sl 42676 6862 6219 <0.001
m3uiguassavemninssunistdesiugifive 0.774 0.163 4.746 <0.001
(Azluw): Ay

FEAUANAULAYS (dBA): A, -0.173 0.038 -4.489 <0.001
frutiauiou (°0): As -0.442 0.133 -3.328 0.001
nsfudnnadssiomsiingURmg (Azuuw): As 0.360 0.125 2.873 0.004

R=0.580 R? = 0.337 Std.Error = 4.54855 F=27.918 P-Value <0.001

* p-value <0.05
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2. lasaugUszamiisulunisvituneg
AzkuungAnssunsUesiugdfme

nansiyateyaifouives 4 Jaduid
dnSnarearwuungAnssun1sUaaiugUame
11as19laswieUszainienlunisvinuie
AruuungAnssunsUeaiug Udivg wuil
lassgdsvamiisudianUnenssy 4-3-2-1

A1 = nrsufpuassavasngfnssu

msilasiugufivg (Azuun)

A2 = SzaumUAULEDY (dBA)
A3 = silmubau (°0)
A4 = msfuirudesie

MIdieg AR (AzuUL)

Input Layer

Hidden Layer

fiAudsmuAanAdouvemasiisdlysally
nsviunedesian feuszneuluiefuys
it 4 1 nuedugoudud 1 wae 2 vy
3 uag 2 muaau laeddawdsiiesn 1 67
luuduindu 0.05 §n51n158ug Wiy
0.1 waztaalunisiseusivindu 100,000 soU
Faguil 2

Y = AruuunginssunmstlesiugUiig
vouu fuRendunssununtsudnenueud

Output Layer

JUN 2 lasshedszamifieniilantevewanisduysaitosiign (MSE)

TnsstreusvamifioniinisufuadwidnlussesTnuaielildmiuiugiian n1sviune
AzuvungAnssumsdostiugtium wut suiidhdivoue 4 Tnun Tnsusaslnuadanimn
Fapaait 2 lududugoudu 1 uay 2 8 3 wae 2 Tnuamudiu Taedanimdnusasnuads
3197 3 uazANssdi 4

A15199 2 endntinlutuidnda (input layer)

AN (Weights)

Input Node
Node 1 Node 2 Node 3
Al -1.40 0.98 -1.57
A2 1.18 -11.19 5.49
A3 1.01 6.94 6.46
Ad -0.62 0.45 1.90
Threshold 1.95 -8.91 -2.45
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A1519% 3 Ardvitinlugugeu (Hidden layer) ui 1

Anutin (Weights)

Node
Node 4 Node 5
N1 -4.00 -6.40
N2 2.89 0.05
N3 -2.05 -2.20
Threshold 3.78 -1.30

A919% 4 Auutinlugugeu (Hidden layer) $ud 2

Admln (Weights)

Node
Y
N4 1.73
N5 4.26
Threshold -1.09

3. mwma’mm?{aﬂuﬂ’ﬁﬁﬁmaﬂzLLuquaﬂiiumiﬂaaﬁ’uqﬂ’aLwa

Namiﬁwm“ﬁamammaauﬁwmu 54 Wﬁﬁama WINISNAFBUATLULAILLE B 917NTT
wﬂmamaimwwﬂiuamm&JmummLLuumwmam%a WU’J’]IﬂNSU’]EJUiuﬁWlLVIEJ&J@JNai’JiJ
ﬁummLaamaﬂiaaaummammmaauamim (MAPE) winfiusaeay 3.30 mmimn 5

M50 5 msnegeuauamaefeulumsingaziuunginssinsdesiugisivg

AZLUUAMULEY AZLUY

. fianus o e
a1y (AMMIU1EN AIMULAYY MAPE
A A; As Aq ANN: 4-3-2-1) (A19%9)

1 16 69 29 32 43.95 44.00 0.00
2 13 81 342 31 26.25 42.00 0.14
3 16 63 31.7 30 33.79 34.00 0.00
4 15 91 318 29 27.29 32.00 0.05
5 13 91 29.1 30 35.16 33.00 0.02
53 15 77 291 31 40.59 36.00 0.05
54 13 87 291 27 35.37 41.00 0.05

LY 3.30
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dsduazaniusena

nsfuiauassaveamgAnssunistesiu
gUALYA (AzUUL) SEAuANNAULEEY (dBA)
fudanueu (°0) uaznsiuinnudssie
nsiingURme (aziuw) asnsaanasiai
wuulasedgyseamiiigslunsvinngazwuy
npAnssunsUeeiugUdme

n133u3aUaTsavaanginssunistesiu
gURve (Azuu) TBNSNABIUINFRATLUY
woAnssunstostugtimasuieswnain
waAnssunistestugiRmaiaazanainms
FuauassavemginssunsUesiugUame
HOAARBINUNANITANYIVDY AUNT a1519A7,
faentl Yayne, 40 Ms eIuwaryiy ey
[10,11] ina1ldI1Aunsesminaensle
gunsalUesiudunstediuynnadinase
woinssunisteatugtfivg usiheunsaiiu
suiluguassasientsvihanu fufiRnuagidn
FIAYLAZIIUDUDN AADATUANINLINA DN
Tun1sviaudilaig edenisaanldgunsal
Jasudunsigdiuyana (8] n1s3uau3
AUTIOUTVRINULD LYY ANUATENUNAONTS
winsipulaiifieane Gamsiinieulifemerdu
nsuinlonaluniningiRiale [9]

TEAUAUGLEES (dBA) uazsvdlay
Fou (°C) UBNSWATIAUsDATUUUNGANTTY
nsfestugting suiesnaniuiing
uiidiFosdsardamadengfinssunazian
ARvaIyARalun1sUJURIY [12] 1 (Fes
nmsiilans yulave winideuaiasdinyn
sy uenandunanssnunasSunsiean
Hesssaunsavianse ety suiladesauinli
Annsagdvaussanmnislaguls [13] mn
nnaudnginssunisdesiudunsieain
\deaeglusyaugs azanlenialunisgade
nsléBuls (141 ngusegnaivhendlufiudii

AU UAULIATEIUILANDINITUAZ AN
D1NNTAINANTAURN AN IIUAINNT DUV
Ve Fanslesuaudeusnannuindey
Tunrsvirarwdlulusrsneunniiuluvinla
Anmsudutheiiesananuieuls [15]
mi%’uﬁfmmLﬁaam'amil,ﬁmqﬁﬁmqﬁ
dnsnaLauIndanzkuuNgAnIIun1sUoeiu
gURmg suilesnannginssunisdosiu
URmnfinzanannsiuianudssiens

\ingUime aenadenunanIsAnwInnudl
Uadendonsnanenginssunisdaeniu
0

el

dRmgannsihaudusnandaded g
Teiun mnudifeiumstiesiugtfmnainnis
vhanuwagmssudanudsdunisifag Thme
[16] paenaunssIsudienvddinunfde
WanthnuvseUeruldyylagnse [17] N3
nsradouns sadolivnean nieuld deou
waznaen1slaanu [18,19] saudsnsidenly
gunsaldesiudunsediuyanalvivunsay
AINANYULIIU [20] dINAFADNITANAIVDY
U AL NI oL AAINE uveun a0y
Usgnaunns

wuutanslased1eUsyanioud o
aonenssy 4-3-2-1 fA1Aueainad ou
tosfian Inednasiuvesrindsvosiosas
ANuAAINLAA pudNY el (MAPE) vindusey
av 3.30 Jafienlndfestunan1sdnuiidenis
Mulenginssunisdesiudunsigandu
azeowwesndnaululsdldiu [21] Taewdle
WS BULTBUAIRNLN MUY VDS Lewis (1982)
WUI1AT MAPE desninsesaz 10 dA1Au
wiuglunisihuigeglusedudun [22] GR
annsaiunlglunisinueasiuungingsy
nsdeatugUaing Faeliidmdaianng
Uaamﬁ’ﬂumiﬁwnwuizqwﬂ’mmﬁﬁm’m
\dpasionsiingUAmauazeoniuULInss
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Lean Management is Used to Improve Efficiency in The Glass

Bottle Filling Process of a Beverage Factory
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Abstract

This study focuses on the packing process of a sample plant that mostly uses
machines to pack glass bottle beverages, with overall machine efficiency serving as the
primary indicator of machine efficiency throughout production. Because the factory
wants to improve overall efficiency, a value stream map was created to identify the
source of the entire glass bottle beverage packaging process, and a loss-finding activity
was carried out by walking around and using lean concepts, such as the eight
production process wastes, to help identify the problem. It was discovered that the
major procedure with problems that can be resolved is the cap being caught at the
Capper exit. This is a cap stuck problem, with the major issue occurring at the cap rail
before entering the cap return cylinder. As a result, Why-Why analysis was done to
determine the underlying cause of the problem, and preventive measures were
implemented, such as the issue with the cap becoming caught at the cap rail before
entering the cap return cylinder. The preventive action was to devise a detailed
cleaning schedule so that the equipment could operate at peak efficiency. This reduces
the problem of the cap being caught at the Capper exit by 34.48%, from 1.45% to

0.95%., significantly improving overall machine efficiency.

Keyword : Overall efficiency of the machine, Beverage industry, Why-Why analysis,

Value Stream Map, Lean Management
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ninensiaudetesign Inedidmune
fa Usydnsua

i - nandniils (Output)
NSNUNARASN = —————— (1)
U (Input)

HU2AALUUAY

NIINAALUVAY (Lean Manufacturing)
dudsygniswdad T4 ugtunssuaunis
WuIA A n5e n1senduauid oliiia

UseAnSnmgeanlunisudn anAugayiuan
flaigudulunsvhaueenld Tussuuniswan
melulsanu W oandununindnas wag
aeyaAlviuaum ANuLANANIYeILLIAN
wuvdulunisudnagaiunsaviliiunislae
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LAY IR N1T0BNLUUNE RS el audanis
‘U‘%miqﬂﬁﬂ (1stCraft Team, 1.U.4.) (nvns5al
wag Fnhnn, 2561, 1.31)

9IANTLUUAU (Lean organization) fe
osAnsidndunisliedrededoslsifidgy
wWan (Waste) Lﬁm%yuiwlﬂﬂ'ﬁzmummaz
a1u13atuN1sUS UM UALDIRDAILADINTT
vasdany uaziinisusuildeuldegnaiurie

(Wwn weusysained Taf, 2560, 1.135)

WHUN9IE18515A AT (Value Stream
Mapping: VSM)

WNURNEEETAMAN Huedosilotiugiu
PINKLIAA Lean 7 uAAIEITUT uADUATS
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nszvuM s Sedadndueiesiieusy
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Abstract

This research article presents an automatic temperature control system using a
PID controller. The objectives of the study were to design and construct a small-scale
spray dryer and to performance test of the drying process control system. The research
equipment included PID temperature control materials and devices, a heat source with
four 2,000-watt heating coils, and a PT100 thermocouple to measure the temperature
inside the drying chamber. In the experimental procedure, a set point (SP) was
established to test the performance of the PID controller, with the temperature set at
four levels: 50°C, 70°C, 100°C, and 120°C. The research results are divided into three
areas, 1) temperature control: When setting the SP (Set Point) for each temperature
range, the initial temperature inside the drying chamber was found to be similar, ranging
from 30°C to 35°C. Regarding the performance of the controller, an overshoot (exceeding
the set temperature) was observed, and the time to reach the SP varied between 6. 20
to 16.10 minutes. 2) Electrical Performance: The tests measuring voltage and current
during the heating process revealed that the developed dryer consumed between 1.8
to 17.5 amps, depending on the SP setting, with higher SP levels resulting in increased
electrical consumption. And 3) Spray Drying of Crickets: For the spray drying experiment
on crickets, three temperature levels were set: 80°C, 100°C, and 120°C. The initial weight
of the crickets before drying was 1,000 grams. After the spray drying process, the moisture
content at each temperature level was as follows: SP80=51.25%w.b, 33.88% d.b,
SP100=21.23%w.b, 17.51%d.b, SP120=6.61%w.b, 6.20%d.b.

Keywords : Spray Drying Machine, Cricket, Automatic System, PID Controller
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Abstract

The automotive parts manufacturing industry is characterized by intense
competition, rapidly changing customer demands, and particular customer
requirements. As a result, precise design and rapid development of new products
are essential for maintaining competitiveness. Our case study is a lining brake factory
with several thousand stock-keeping units. Managing all product-related data, such
as engineering of change, bill of material and engineering files is crucial yet
challenging due to the complexity of the products, manufacturing processes, and
supply chain. This study aims to design and develop a product data brake lining
management system to centralize product data within organization. It presents three
main modules: the Input Data module, the Query Data module, and the Security
module. The system is developed following the Software Development Life Cycle
(SDLQ). The system is based on web application technology, utilizing PostgreSQL for
the database, React.js for the client side, and Express.js for the server side. The key
technology used in this study is also discussed. The system evaluated through
questionnaires completed using a user satisfaction form. User feedback indicated a
satisfaction level of 4.48 out of 5 and a standard deviation 0.53. Moreover, it can
reduce working time for all teams to create product data or search and retrieve
product data from 131.6 min to 52.6 min, which reduces working time by 60%

compared to the traditional method.

Keywords : Product Data, Database Management, SDLC, Bill of Material, Automotive
Parts
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Introduction

The global industrial landscape has
been significantly influenced by Industry
4.0 policies and the adoption of digital
technologies to improve competitiveness
through reduced manufacturing costs,
enhanced product quality, and flexible
production systems [ 1] . Furthermore,
increasing competition, rapidly evolving
and highly specific customer demands
have compelled organizations to adapt [2].
This shift has led to greater product
diversity and increasingly complex
Effective

product data management is a key aspect

manufacturing processes [ 3] .

of maintaining competitiveness in such an
environment. However, due to outdated
or limited technological infrastructure,
organizations  often  face  technical
challenges, such as decentralized product
data. Product data is often not readily
shared across teams, primarily due to
technological  limitations. Currently,
Microsoft Excel remains the predominant
data

Consequently,

within
different

tool  for  managing
organizations.
teams maintain isolated Excel files for their
respective data, resulting in a fragmented
data

management system. This fragmentation

and  decentralized product
poses significant challenges, including data
integrity issues and reduced operational
efficiency.

In this case study factory, the current

process of new product development,

-471 -
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product data such as the Bill of
( BOM)

Specifications are sent to related

Materials and  Product
teams via Excel files. This approach
has duplicated datasets across the
with

maintaining its version of the product

organization, each  team
data. Due to the limitations of Excel,
which does not support efficient

cross- team sharing, several issues

have  arisen. These  include
inconsistencies between teams'
datasets, wasted time in data

transmission and queries, and a lack of
synchronization in product data.

This study aims to design and
develop a database for brake lining
product data to centralize product
data within organization, enabling
cross-team usage throughout various
team within organization. The system
consists of three main modules: the
Input Data module, the Query Data
module, and the Security module.
The system is developed following
the Software Development Life Cycle
(SDLC) methodology and utilizes web-

based technologies.

Objective
1. To Design and Development
Database Product Data Brake Lining
2. To Centralize Product Data

Within Organization
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Methodology
In order to achieve the research

objectives, the research step is as follows.

1. Related Theory
1.1 Web Application
A web application is a software

program accessible via the internet

without  requiring  local installation.
Additionally, it can be accessed by using a
browser (Chrome, Safari) and then able to
start using a web application right there
online [4].

1.2 Software Development Life Cycle
(SDLO)

The system development process will
be carried out following the software
development  cycle or  Software
Development Life Cycle (SDLC) [5] as
follows:

- Planning: Begin with requirements
either from a customer or user.

- Analysis: Determine the scope of the
project or software and the resources
which are used to accomplish it.

- Design: Software design of the user
response screen (User Interface: Ul) and
Software Coding, including database and
network design.

The

practical by

- Development: software

development phase is

developing the software as already
designed to become a reality which can be
used to meet the requirements of

customers or users efficiently.

-4 -

- Testing and Implementation:
Testing is a way to find bugs. The
tested

software errors or bugs are minimized.

software  must be until
A visual environment is created to
deploy the system.

- Maintenance: After using it for a
while, customers or users may find
additional software errors (bugs). They
can notify the admin to fix the bug.
Then, periodically fix the bugs once

they occur.

2. Related Research

Yang & Zhang, (2014)(6] presented
a solution for small-and medium-sized
enterprise product data management
systems, designed and developed for
certain industries, as users require. This
research analyzes the system and
business solution system architecture
based on the net framework. It also
describes the main functions of
systems, such as drawing management,
project management, and security
management, and then discusses
some key technologies used in the
current system. The results show that
it can improve the enterprise’s
product data management efficiency.

Watcharapong, (2022)[7] analyzed,
designed, and developed database
systems for new production tires in
order to serve the manufacturing
flexibility — of

case study tire
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manufacturers. This study aims to reduce
working time for new tire feasibility studies
and to support the investment decision on
machine investment. The results of this
study prove that it is possible to reduce
the time for a new tire model feasibility
study from 5 weeks to 2 weeks, which
reduces working time by 60% compared to
data

accuracy and reduces human error. Our

the original method, increases
study proposes a multi- role database
brake

manufacturing, emphasizing data security

system  specifically for lining
and accessibility across production, sales,

and procurement teams.

3. Design and Develop

The system development process will
follow the Software Development Life
Cycle methodology containing six steps, as
outlined below:

3.1 Planning: This step begins with
collecting all product data related to the
manufacturing processes. The product
data is categorized into four sections: Work
in Process (WIP), Work in Process Drill (WIP
DR), Work in Process Finished Goods (WIP
FG), and Bill of Material (BOM). Additionally,
relevant personnel must be identified.
Afterward, all materials associated with
the system need to be gathered. It
includes planning the system's scope and
estimating the timeline for its completion.
The users are divided into two parts: one

creates product data consisting of the

- 43 -
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APQP
Planning) team, and the other uses
data

production team, accounting team,

( Advance Product Quality

product consisting  of the
procurement team, and sales team.
3.2 Analysis: This phase involves
gathering and  analyzing  users’
requirements and understanding the
system’s domain. It also includes a
detailed analysis of user roles and the
various modules within the system.
3.3 Design
3.3.1 Module Design: In this
design, the system comprises three
mains modules, as outlined below:

- Data Input: This module
includes two functions: one allows
data entry through an MS Excel file,
while the other supports form-based
input. It also updates data using form-
based input.

- Data Output/Query: This
module includes two functions: one
enables data experts to work with
data through an MS Excel file while
the other function is able to select
specific records and copy then paste
them into any spreadsheet program.

- Security: This module
enables the system to validate users
through their login credentials (email
and password) to ensure that all user
data are accurately captured during

any system activity or interaction, such
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as creating, updating, and deleting data.
3.3.2 User Base design: In this

design, the system comprises three main
user group as follows

- admin: The system provides
full access to all functions, including data
input, querying, deletion, updates, and
user management.

- creator: The system provides
key functionalities, including data input,
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deletion, and updates,

querying,
excluding user management.

- user: The system only
allows access to query data.

3.3.3 Database Design: In this
design, the database architecture was
illustrated using an Entity-Relationship
Diagram ( ER- Diagram) to represent
entities and their relationships, as

shown in Figure 1.
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Fig. 1 Database Design using ER-Diagram

3.3.4 Development: This system

was developed using web- based

technology, running on the Node. js
JavaScript runtime environment. Express.js
is used on the server side, while React js is
employed on the client side. PostgreSQL

serves as a database. Communication

- 44 -

between the server and client is
facilitated through API, with Postman
used to test API calls. Visual Studio is
the integrated development environment
(IDE) for code development [8].

335 Testing and Implementation

In this phase, testing ensures the
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system functions according to the
expected outcomes. It involves comparing
the expected and actual results to verify
that the system operates correctly based
on the given requirements. The database
system was deployed on local area
networks, and all related teams were able
to access the database system. After that,
related teams will be trained in utilizing
the database system by providing user
manuals, and the database system will be
tested in the workplace.

After

communication

3. 3. 6 Maintenance:
implementation, close
with users is essential to address bugs and

prevent server downtime promptly.

4. Sample

In this study, the sample is divided
into two groups as follows:

- Creator user: This group consists of 3
employees from the APQP team who are
responsible for creating product data.

- Query user: This group consists of 6
employees who need to query product
data for internal use. These users are
distributed across various teams within the
organization: one from the production
team, one from the accounting team, two
from the procurement and two from the

sales team.

- 45 -
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5. Statistics Tools

The questionnaire was a method
for data collection in this study and
First,

personal information was collected

was divided into two parts.

from the sample using a checklist
questionnaire from each team, which
was analyzed using the percentage
value. Second, the collection of user
satisfaction data after utilizing the
database system. was analyzed using
Likert Rating Scales. which consist of
five levels scales [9]:

- Level 1 denotes very unsatisfied.

- Level 2 denotes unsatisfied.

- Level 3 denotes neutral.

- Level 4 denotes satisfied.

- Level 5 denotes very satisfied.

After

researcher converts the score using

gathering the data, the

interval criteria.

- The range of values from 1.00 to
1.49 denotes very unsatisfied.

- The range of values from 1.50 to
2.49 denotes unsatisfied.

- The range of values from 2.50 to
3.49 denotes neutral.

- The range of values from 3.50 to
4.49 denotes satisfied.

- The range of values from 4.50 to
5.00 denotes very satisfied.

The research analyzes trends of
distribution of

questionnaires by using mean and

information

standard deviation.
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6. Result Evaluation
6.1 Employee Satisfaction Evaluation
This  research  collects personal
information and employee satisfaction
from those who utilize database systems
within  case study companies by
performing a  survey and  using

questionnaire tools. The topics used for

satisfaction assessment after using the
database system are divided into four
parts:  System Information Display,
System Quality and Accuracy, System
Efficiency, and System Procedures.
Table 1 presents an evaluation form
for assessing satisfaction with the

database system.

Table 1 The form for evaluating satisfaction after using the database system

Question

Satisfaction Level

514 (13]2|1

System Information Display

1. Clarity and simplicity of menu tab categorization

2. Suitability of displayed data in various menus (data

arrangement/orderliness)

3. Size, clarity, and format of text displayed on the screen

System Quality and Accuracy

1. Accuracy of system processing when adding new record

2. Sufficiency of data sections (columns) for usage

3. Ability to utilize product data for operational purposes

System Efficiency

1. Speed in response, processing, and data display

2. Speed in display and report generation

3. Security management and access rights configuration

System Procedures

1. Appropriateness and ease of understanding system procedures

2. Reduced steps and faster product data retrieval compared to

traditional methods

3. Reduction in redundant data retrieval compared to traditional

methods

- 46 -
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6.2 Working Time Evaluation

This research starts with a study
process and the standard time of each
team, including the production team, the
account team, the procurement team, and
the sales team, to retrieve and search for
product data. The production team uses
product data for production planning. The
account team wuses product data to
calculate the standard cost for each
finished product. The sales team uses
product data to check whether the
product exists or not before accepting an
the The

procurement team uses product data to

order from customer.

check product specifications before
accepting purchasing orders. It is necessary

to retrieve and search for product data to

Create New WIP (a593wafiad5asil)

Volume 13 / Number 1 / January - June 2025

ensure the completion of these
processes. This study measures the
approximated standard time required
for retrieval and searching product
data in each process. The working
times were then compared between
the traditional method and the

method using a database system.

Results
The results of this research consist
of three parts as follows:
1. Result of Database Product
Data Brake Lining
The

developed based on the module

database  system  was

designed as follows:

ihsaza

fnidasdstng

Fig. 2 Form-based Input

Figure 2 presents a form-based input

interface designed to capture and

-47 -

the

according  to

data

structured

store into database,
user

requirements.
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Fig. 3 MS Excel file Input-based

= No file chosen

Figure 3 illustrates an MS Excel file- file must either follow the original
based input interface designed to capture  header format or can be downloaded
and store data in a database structured  as an Excel template.

according to user requirements. The Excel
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Fig. 4 Report Webpage
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FUSO wsiaat 5/

FUSO wisiaad 5/

FUSO wisiaad 5/
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Figure 4 illustrates the report data  users can select specific records to
interface. On this web page, users can  export as an Excel file. Users can also
press the 'Detail’ button to view detailed  select specific records and copy and
information, the 'Edit' button to update paste them into any spreadsheet
specific records, and the 'Delete' buttonto  program.

remove specific records.  Additionally, 2. Result of employee satisfaction

- 48 -
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Table 2 The result of employee satisfaction

Sample Characteristics Percentage (%) | Satisfaction Level Mean SD
APQP Team 333 Very Satisfied 4.63 0.48
Procurement team 222 Satisfied 3.95 0.35
Sales team 222 Satisfied 4.25 0.45
Account team 11.1 Very Satisfied 5.00 0.00
Production team 111 Very Satisfied 4.91 0.27
Total 100 Satisfied 4.48 0.53

According to Table 2, the number of
employees who use a database system is
divided into the APQP team, which
accounts for 33.30 % ; the Procurement
team, which accounts for 22.20%; the
Sales team, which accounts for 22.20%;
the Account team, which accounts for
11.10%, and the Production team, which
accounts for 11.10% of the total sample.

The

satisfaction  after

overall level of employee
using the database
system is satisfied, with a mean of 4.48 and
a standard deviation (SD) of 0.53. The

account team's highest satisfaction is very

satisfied, with a mean of 5.00 out of
5.00 and a standard deviation (SD) of
0.00. Due to this, the database system
can help the sales team retrieve
product data more conveniently than
the traditional methods. The lowest
satisfaction is the procurement team
level satisfaction, with a mean of 3.95
out of 5.00 and a standard deviation
(SD) of 0.35 because the interface
should be improved to make it more
attractive and effective.

3. Result of working time

Table 3 Standard time of the traditional method and using the database system

Before After Difference Percentage
Teams Process X X X X
(Minute) | (Minute) | time (Minute) (%)
Procurement team | Search and Retrieval
30 5 25 83.30
Product Data
Sales team Search and Retrieval
35 10 25 71.42
Product Data
Account team Search and Retrieval
40 25 15 37.50
Product Data
Production team Search and Retrieval
10 5 5 50
Product Data
APQP team Create Product Data 16.60 7.60 9 54.21
Total 131.60 52.60 79 60

- 49 -
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Table 3 compares the standard time
of the traditional

method for each team. The standard time

method and new

to complete creating product data before
and after using the database systemis 16.6
minutes and 7. 60 minutes, with a 54.21%
difference. The standard time to complete
the search and retrieve product data
before and after using the database
system for the procurement team, sales
team, account team, and production team
is 30 minutes and 5 minutes with 83.3%
difference, 35 minutes and 10 minutes
with 71.42% difference, 40 minutes and 25
minutes with 37.5% difference, 10 minutes
and 5 minutes with 50. 0%

respectively. Overall, the total standard

difference,

time for these tasks was reduced from
131.6 minutes to 52.6 minutes, representing a
60% improvement across all teams. The
highest difference is the procurement
team, 25 minutes or 83.30%. The lowest
difference is the account team 15 minutes
or 37.50%. These findings highlight the
system’s effectiveness in reducing data

management effort.

Conclusion
This research focuses on design and
data

centralized product data in sample factory

develop product database to
which enable various teams to access
product data more conveniently than the
traditional methods. By transitioning from

an Excel-based data management system

- 50 -

to a web-based centralized platform,
the study successfully addresses key
issues, including data fragmentation,
inconsistencies  between  teams'
datasets, and excessive time spent
The time-
saving objective was a critical focus of
this  study.

improvement. This reduction benefits

accessing product data.

representing a 60%

all teams, with the procurement team
showing the highest improvement of
83.30%. Such efficiency gains underscore
the potential of centralized systems to
streamline operations in manufacturing
environments. The system achieves a
60%

significantly enhancing efficiency across

reduction in  working time,
all teams. The new system enhances
operational efficiency and reduces
working time to access product data
within case study factories.

In addition, The overall employee
satisfaction at level 4.48 out of 5.00
standard deviation 0. 53.

Furthermore, the system’s modular

and a

design, incorporating Input, Query, and
Security modules, allows for streamlined
data Web- based

accessibility, combined with React.js,

management.

Express. js, and PostgreSQL, ensures
the system is scalable and adaptable
to meet evolving business needs.

In future work, the organization
should consolidate all data into a

centralized system to further enhance
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database efficiency and reduce time-
related inefficiencies in accessing and
managing data. Additional features, such
as Al-driven search tools, Data-Driven and
predictive analytics for further efficiency
gains, could further increase the value and

accessibility of data for decision-making.
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Abstract

This research aims to enhance the spare parts replacement process and
machine setup for large-scale carbonated beverage bottle packaging in the PET5
production line to improve production efficiency and reduce time losses. The research
methodology consists of four stages: (1) studying the packaging process, (2) collecting
data on time losses occurring during operations, (3) analyzing the root causes of
inefficiencies using the Why-Why Analysis technique, and (4) implementing process
improvements. The improvement strategies were applied to two packaging machines.
For Packaging Machine 1, enhancements included implementing identification markings
on spare parts, designing auxiliary equipment to prevent bottle tipping, and establishing
standardized procedures for conveyor belt and air-blowing unit adjustments. For
Packaging Machine 2, modifications focused on refining the guide rail adjustments at the
front and rear of the machine, along with developing auxiliary equipment to enhance
measurement accuracy. The results showed a reduction in the changeover time for
Packaging Machine 1 from 90 to 76 minutes (15.5%) and for Packaging Machine 2 from
60 to 48 minutes (20%), contributing to increased production capacity and an estimated
additional revenue of 5,832,000 Baht per year. The proposed methodology is scalable
and can be applied to other production lines using similar machinery, offering a

systematic approach to operational efficiency improvement.

Keywords : Machine Setup, Changeover Time reduction, Carbonated Beverage

Production, Why-Why Analysis Technique, Centerline adjustment
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Abstract

This study evaluates the performance of the YOLOv12s model for detecting
defects on automotive body surfaces after painting. The defects were based on real
production process characteristics and simulated in the lab with 75 pieces, which were
photographed and modified to create 150 images for training and testing the model.
YOLOv12s achieved an average precision of 0.886. The study also compares YOLOv12s
with YOLOv5s and commercial deep learning software like CiRA and Zebra Aurora Vision.
The evaluation used precision, recall, accuracy, and Fl-score as metrics. YOLOv12s had
the highest recall rate of 95.2% and an Fl-score of 88.9%, outperforming open-source
alternatives and showing performance comparably to CiRA. Zebra Aurora Vision,
however, demonstrated an interesting overall performance, with an F1-score of 95.8%.
All models showed limitations in detecting small defects or those obscured by the
coating or uneven paint. The study concludes that YOLOv12s has strong potential as a
cost-effective, efficient alternative for body surface defect detection, with further

development needed for real-time production line use.

Keywords : Deep leamning, YOLO, Image analysis, Defect detection, Body surface inspection
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Abstract

This research is a cross-sectional descriptive study. The purpose of this research
aimed to study personal data, occupational health literacy and safety behaviors among
waste collectors and the relationship between personal data, occupational health
literacy and safety behaviors among waste collectors in Chiang Rai Province. Two
hundred and forty-one waste collectors were selected by multi-stage random sampling
method. The data were collected using questionnaire divide into three parts consist of
personal data, occupational health literacy and safety behaviors. The data were analyzed
by descriptive statistics; frequency, percentage, mean, standard deviation, Chi-square
test, and Fisher's exact test.

The results showed that most of the waste collectors (55.60%) had fair level in
occupational health literacy and most of them (83.40%) had good level for occupational
safety behavior. Moreover, personal factors in occupational injury related with
occupational safety behavior (p-value < 0.05). Furthermore, the results revealed that the
positive correlation between reading and understanding, communication skills, making
decisions and applying, media literacy, and self- health management, were statistically
significant with occupational safety behavior (p < 0.001). In addition, occupational health
literacy should be promote for waste collectors and should also organized occupational
health promotion programs as a guideline for improving the level of occupational safety

behavior among waste collectors.

Keywords : Health Literacy, Occupational Health, Behavior, Safety, Waste collectors
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3) gLnBLe Usenauniy nAutasuaty
Uaod WAUIaAUALIBLTY LagAUIanIUa
T 4) Sunousans Uszneusie waunadua
wlane asmmMsusmsdlusualdeny weuia
FIUALLEIENATAIN INAUIAATUALIZINIIA
LarIANITUSMISAIUAIUAlUNRT 5) 81100
Restwh Uszneumie wautamuaissUwi
WFNafUat i LasFUaUALLYE1Y
Lay 6) 8LNBLNETIY UTENaUAIY WAUIA
FUALIAENAIT LALINAUNIARUALLETIY 34
il 23 wids

Tunauil 4 nsiaennauslegenneu
Wurszuasnnaudusalunsazinauiauns
WAUTAAIUA WATBIANISUSINSEINAIUA 1Y
A8n3dueg1ad1e (Simple random sampling)
TagFBn1sduaan dielilddnaunguinegng
asuthuauysaldusunmuussying

2. \psasdianldlun1sive
M A Al I Y &

wiasenldlunsiiusiuriuteya 1u
WUUEBUANY USENaumig 3 @3 bawn

dauil 1 dayadiuunna Usznouniy
WA 878 SEAUNNIANYT A0TUAINS 0TS
NulussAnsUnATRIAIUNBID U AR1UNTN
ausa uldanseoion a1¥nasu n1sau

yn3 MIfuAesAnLeanesad Msooninds
ne Jaymavamuselsnusednsi nslasy
nInsguAmMUszind nistdsunsuiniiv
31nM1599u wazn1staedulsaainnis
i

dauil 2 anuseudgunwdueidaeun
Je LUseyndunaInnIsnunInITIanssy
wari1u1a1nNsAn®Iveany Inug wags
LazAMy AMTUNANIINAABUAINLT 83Ty
weavhwud1 Vsatiuvinfu 0.962 23] Wuuuy
Fauigunindnuendreuselundnaud
KunsvaaeuAmANTRnuNITTANa e
45 4o wdseanidu 6 Ay Usznausie A3
Whdstayaaunn n1seukaryinAudila
vinwgnsdeas nsdndulanagiiluly ns
Swiviude waznsdanisquamautes Wu
wuuidenmeudl 5 dauden laun undige un
Uhunans Yo uaztiosiian nsulananiny
FOUIAVNNAIUBITI0UNY 01FENENNIS
MeadAaunIsulanavesuan [29] A1
a1 Mean+S.D. wuswanidu 3 seau leiun
tfos wold wasi mudrsazuuy feil Ay
seuFgu e e untislaeiu (Havuuuy
Woyni1 105 51319 105.01 - 165.01 uay
1NN 165.02)

nsinfadeyaguam (Haguuuliesnin
11.67 581319 11.68 - 18.34 Lagu1nnin
18.35)

n1sg1ukazyiANutle (@nsuuuios
N1 28.00 5¢1in9 28.01 - 44.01 Uagunni
44.02)

vinwgnsdoas @azuuutiosndn 21.00
581319 21.01- 33.01 wagd1ANI 33.02)

nsfndulanazilly @nsuuuiosndn
25.67 5¥1314 25.68 - 40.34 LALUINNI1
40.35)
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nsfwiiude @azuuudesndi 9.33
eI 9.34 — 14.68 Lazau1nnii 14.69)

N153ANITAUNINVDIAULDY (TAzuuL
Uo8n71 9.33 S¥1119 9.34 — 14.68 LAy
11nAI1 14.69)

dufl 3 waAnssuanuvasaselunis
91w lanaudasuiainuuuaeuniulu
NUITHVRENSTY Tavu warasinsal Wusas
Farnduuszans sannuisvesnsounia
(Cronbach’s alpha coefficient) e 1A
ety = 0.807 [17] TnefAdulsvihnsusuud
Tagomulumaulvaiunsosunazdeans
drlaldietu wngautunginssusuning
Uaensdelunsyhanuiindhaufiuues sy
vium 25 4o Tnederandlu@auan (Positive)
U 18 9o uazludsau (Negative) 312U
7 U9 NSNS IR LULLAZLWUAAMNYTNNY
ArAruuuRdsngAnssuauUasadelunis
e wuadu 3 seau %ﬂ%ﬁ%’ﬂiﬁﬁmm%‘lums
wUsseRuATLULYBILUEY [29] Fedl Tngldrn
ﬂzLLuuqaqmaUﬁwﬁmsLLuwi"wqm wazunun
w1sfeTIuIUNg unI o T AU A Den1UU
fail szaungAnssulunisinaussduloy
Aads(X) 1.00 - 2.00, sesuneld Alade
(X) 2.01 - 3.00 waszauf ALeds (X) 3.01
-4.00

3. MIELATATINFBUANNWIATa D

nsnsIEeUANANLA3 psllefildlunns
39 Tnogmsanandl $1uu 3 vy Adew
Wy asevagquideniludiuadd du
AUTBUFAVNNAIUBITIOUTY UAze1Y
wgfnssuauvasndelunisyiteu tfug
P3I9EBUANATT T M (Index of Item
Objective Congruence : 10C) FaldAman
psadailen Wiy 0.60 - 1.00 9ntuth

wuvasua1ud uilunumiuugives
gmssnandlunaasdddiuminnuifveesi
UjuRnuludinaesdnsunasesduiosiu
Fandansten 99UU 30 AU waUININIAT
AuLd osfure L UUdUNILY 9T U A8
dusvAvs davhaseuunn (Cronbach’s alpha
coefficient) wuinfiAnanandesiu Tudiud 1
AUTBUTAUVNINAURITIBUTY ALY
0.971 uazdui 2 ngAnssuanaasadily
N199197U TAWVIAY 0.735 AuaRu

4. Wnuswusudoya

A3vevimilsdeveninusiudelunisiv
57UTU9 03 AINAULAITITUAVAENS
UNIINeIFeNeLe 95 UTNITV0I09ANT
Unmsosduriesnivludindosse fiflans
Tiusnsifivauvesyanes U3 23 Ui
mniufedeUssaunULAzTeRNEYATIEY
s uveaniineuiveey ioduadls
nsuingUszasd naufegisiiazriinisfing
wazdumeulunsivtoya Ined3deldiaum
TiAutoys u anuiiesdnsunasesdau
sosduiiu q audildinisduiendld uas
Busuiunsiiudeyatunguiieds iengu
feg19vhMInouLIUABUAILASAY K39y
nsnsiaaeudeyaliinsuiuauysel uas
Aasgideyanisatifdely

5. Apsevidaya

adddanssaunldlunisinausdoya
dIUYARR AUTOUFAVANINURITIBUNTTY
warngAnssuauvasasslunisviinu lu
sUuUUveshemNA Sevay Aade uazdiu
Jeauunnsgiu Jinsgdmanudusiug
sENinadayadiuyAne AINTBUTAVANAY
91379ud wazngfnssuaulaonsely

- 88 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

N9 ABADATIATIZN LaLn ahAlad
wAS (Chi-Square) wazananves (Fisher’s
exact test) Tnoinunoddyn19ad fd
32AU 0.05

nsfiingansvesnguinatng

mﬁé’sﬁiﬁmuﬂﬁﬁaﬁm’lLLaxauﬂamﬂ
ANENTINN1TTEsTIUNTITelunu g
UMINEITENELET LONA1TTUTDINNIELAT
HREC-UP-HSST 1.2/004/67 1 83usi 20
wFRMe 2566 Vel Winsendddnsves
nausegmnduney Fuannsdaiennga
faeg1e nMsiiusiuTiudeya N33Rz
uarn1sefinenaniife Suadelddusdls
naudegrmsuisdnsnisdnaulalunisi
FIUN5ITY N1IRRUTUNIOUSLasN15L1 39
15398 doyadileannisideazgniiuidu
ANUAU Uazaztdiauenan1ITelunmg
Wi

NANI3IY

1. YoyadiuyARaYINGUAIDENg

wineufvveztamndunee Yovay
100.00 fio1gogluyae 41 -50 U Jouas
38.17 daulngjaunis@neszauuszaudne
Joway 43.57 anunmnsoniunislussAns
Unasesdruviosdiu dnlugiduniineudig
WalU $osag 38.59 AuanIuATNANTA AU
Iney¥osag 54.77 ausa/egmenu selaans
foLAOU Yasni 10,000 U Sevay 64.73
daulug ludendwiaiy sovay 44.81
woRnsTINIgUUME wiinnwivvezdnilg
laigquys3 fewaz 51.45 ludungAnssunns
Auedesiuuoanesednuin wiinnufvues
dilvgjfinueanesed Sevaz 73.03 n1soen
Masne wuan wilneudulngoaniiasnie
Jovay 63.49 uazlufidgymiavninnielsa
Usgdda Seeay 75.52 wiinauAvvey @i
Tngjinelasunisnsiagunindszdnd Sevay
53.11 d@ulngldimenisiasunisuiaiduain
M3 Seway 71.78 waldimetlalulse
PNMsvhu esaz 91.70 Fensned 1

M19197 1 UansdnuiuuazIegay ToyadiuyAAavraINauiiegnd (n = 241)

doyadiuynna U Sovaz
a1y @)
fopnimseindu 30 U 28 11.62
31-409 38 15.77
41-509 92 38.17
51-601 78 32.37
60 Yuly 5 2.07
X = 4554 ,5D.=10.08, Min = 20, Max = 67
SEAUNNSANYN
Uszaudnen 105 43,57
dsenAnuineudu 58 24.07
dseuAnwnauUans/Ua. 64 26.55
aulsy/ha. 10 4.15
USgyg1esvsegand a 1.66
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dayadiuunna 19U Souaz
anunwiiesunisnulussdnsunasesdiufiosiu
wihaudenly 93 38.59
WHNITUIWAINNITAY 69 28.63
and1aUsed 16 6.64
andaumnuing 63 26.14
daun WaNTd
Tan 86 35.69
ausa/egmeiu 132 54.77
ne/ueniuet/vine 23 9.54
seldgnssiaifiou
Hoanin 10,000 v 156 64.73
10,001-15,000 v 69 28.63
15,001-20,000 U 10 4.15
111N 20,000 U 6 2.49
X = 10,985.77 , S.D. = 2843.59 , Min = 7000 , Max = 26,100
DRRIGEL
TaifionTwiasy 108 44.81
INWASNSIY a2 17.43
Ag 14 5.81
Sudheily 46 19.09
urasniang 30 12.45
Bu 4 (g3henseun) 1 0.41
nsguUYvd
Taigu 124 51.45
gu 105 43.57
gy JagUuidnudd 12 4.98
MInATasRNLEaNaTad
Tuiipeis 52 21.58
A 176 73.03
wefs Paguuanud 13 5.39
AN500NNAIAINTY
lilasonidiniy 88 36.51
DONNNAINIEY 153 63.49
Ugymgunmusalsauszdneia
Taidl 182 75.52
i 59 24.48
nslasun1smsagundszanl
e 113 46.89
LAY 128 53.11
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dayadiuunna 19U Souaz
nsldsumsuralduannnisineu
lavae 173 71.78
LAY 68 28.22
- e/ 33 48.53
- nszunnvw/uadundanile 35 51.47
nsUaedulsaannnisineu
lavae 221 91.70
LAY 20 8.30
- Tassendude 6 30.00
- szuumaiumgla 14 70.00

2. AUTBUTFUN WAL TBUTY

AUTOUS AUNNAUDIT DU B VDS
WinWAUYEE NNANISANYINUT AT
ANUTEUIATN MU TIRUNTTEvaINTNaY
Wiuwey dunisidndloyadiuavan agly
sysiumweld (X = 16.18, S.D. = 4.05) funs
g1unazyiiAudla aglusedud (X =
44.60, S.D. = 7.52) fmuinwensdeans ogflu
syfiumeld (X = 3085, S.D. = 5.91) U3
andulanazdrluly agluseduneld (X =
39.07, S.D. = 6.91) Fumsdwiviude eglu
seauneld (X = 13.76, S.D. = 2.77) wavau

v

MsIAMsguAINTeIRNULeY BglusEAud (X =

15.14, S.D. = 2.85) AZKUUAIINTOUTAVNN
aue1froudeveniyniuiuvesly
nsfnwadeil e 6 §1u (€ = 159.60,
S.D. = 24.92) saglusziuneld (105.01 -
165.01 AZLUL) TIWUNAUNGUAIDEIINUI
JEAUANTBUIEUN AU eWTETung
fregdlansaia 6 du Sosay 55.60 aglu
seaunald, Sevag 41.90 agluseAud way
Sowar 25.00 agluszAutios Aumandlumnisng
i 2 uagnuinduifisedudiosdian 3 d1du
Tawn AuNIsENURALYINANUITY, AuNNS
Andulawasinluld wagaunsianisavniw
UVBIAULBY AUAIAY

M13197 2 AnedelardiuleiuuiInggIuYeInIINTouIaun e U TeuslE (n = 241)

ﬂ’J’]uiE]U%VI'Nﬁ‘llﬂ']W — SEAUVDY OHL : 31UIUAU (%E'JEJEW)

” A « X S.D. wuamna — ” " _—

ATUDIYIDUINY (ALUULAL) ITAUUDY izﬂ‘U‘WEﬂ’U ITAUA

Tagsauis 6 §1u (225) 159.60 24.92  wold  6(25.00) 134 (55.60) 101 (41.90)
L snunsiindeteyaduaunm (25 1618 405  weld  28(11.60) 148 (61.40) 65 (27.00)
2. AUNTBULAEYINANMEN LA (60) 44.60 7.52 f 7 (2.90) 109 (45.20) 125 (51.90)
3, furinuwennsieans (45) 3085 591  weld  18(7.50) 141 (58.50) 82 (34.00)
4. snumsandulawaziiluly (55) 39.07 6.91 wold 7 (2.90) 133 (55.20) 101 (41.90)
5. shunsgvinviude (20) 1376 277 weld  17(7.100 136 (56.40) 88 (36.50)
6. ﬁwumi%}mﬁajumwmmmulm (20) 15.14 2.85 A 7(2.90) 83 (34.4) 151 (62.70)
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3. wgAnssuAuUasnnelun1singeu

wgAnssuANUUasniulunIsIuYes
wiinnwivaes lnesiuiiaads (X = 3.25,
S.D. = 0.30) WUaANUNUIEALLUUNGANTTY
AanuUasaielunmsvinuegluseaun Sevay
83.40 fawanslumsnedl 3 Welinsgaiseiu
ngAnssuaudasadalunisiau weny
38R WU WeAnIsUANUUaniulung
MUVBINGNAIBEN ATUN1TVINAILAZRA
3918 Wy Asdle wasanUfiRauivues
@S aviud, nsiaminneunsed eldudn
wé’qmﬂﬂﬁﬁamma%, msanuldidonsuen

WaENILNIVIEINBUURURNY wazuody-
a1 szafaszTesaiuauluinuuauy vaedn
auuldifivves fszaunzuuwais (X) un
ﬁqm 1awn 3.84, 3.75 way 3.73 sUansu

drungfinssunnuasadslunisvinau
AULYINUAINUNR Deusiazdild wield
aune, MuaInwIunasseu oteetuds
wlanUasunsziiiuidimvuzUfifauey
vhuﬁ'wé’nL’gmaﬂﬁnmwﬁmna&guuﬁmmu
nsgeldn dszduazuuuaie (X) desdian
TouA 2,61, 2.25 U@y 2.22 AIUAINU AILER
Tum5197l 4

A15197 3 szaunginssuauUasnielun1singu

(n =241)
S2AUYBINHANTTUAMNUABANY :
noAnssuaulasnielunisyiteu X S.D. Fuuau (Sovaz)
sziuties  szAuweld SZAUR
ngAnssuanulasadelunsvina 325 030 1(042)  39(16.18) 201 (83.40)

M350 4 33 Tevar ALRRsuArdTBRULINAT VTR AnTIuANUReAsitlun1sYiO

(n = 241)
U (%) FTAUYDY
LUjuR | UjuR UfUR | UfuAyn WoANTIY
b} donnu 1ag s | Useads a2 X S.D. AU
n®%) | n@®) | n® | n(® Uaonselu
59U
ngfAnssuanulasastlunsviaulag sy 3.25 | 0.30 7
WERNTINLIIUIN
. hunsedunszias nasds 4 23 92 122 3.38 | 073 7
nszsneuUjuinu (1.66%) | (9.54%) |(38.17%) | (50.62%)
) vhualddeuuen uay 1 10 43 187 373 | 055 7
nanagnneudURNu | (0.41%) | (4.15%) |(17.84%) | (77.59%)
VinuaugloseeE 1wl 7 7 37 190 370 | 0.67 7
> AouufuRnuivues (2.90%) | (2.90%) |(15.35%) | (78.84%)
uauseurnneu 14 27 40 160 344 | 091 A
‘ UftRnuivaey (5.81%) | (11.20%) |(16.60%) | (66.39%)
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AU (%) FLAVVDY
Liujia | ujua UfuR | ufudyn WoANTIY
4o danau 1a8 wugAss | Useads a2 X S.D. AU
n (%) n (%) n (%) n (%) Uaaanaluy
ATV
yuenMaINILAIINTER 26 66 69 80 284 | 1.01 wold
5 | wisandwideriounts  [(10.79%) | (27.39%) |(28.63%) | (33.20%)
UjuRnu
inuuiRnungsedeu 3 19 61 158 355 | 0.69 A
6 | TotsAulumsinuedny | (1.24%) | (7.88%) |[(25.31%) | (65.56%)
LATIASA
VuauwIudssoie 91 53 43 54 225 | 1.18 wold
7 | Jesfudawdanvasy (37.76%) | (21.99%) |(17.84%) | (22.41%)
nszdumr IR
YNULDITY-U11 TEAATETS 0 12 40 189 373 | 054 A
8 | sofiuaulusuuouy vasr | (0.00%) | (4.98%) |(16.60%) | (78.42%)
Pruauuluifiuvey
. vilineandofuiiiou a7 62 50 82 269 | 1.14 wold
SunuzUf RN (19.50%) | (25.73%) |(20.75%) | (34.02%)
logunsailioatudunse 10 25 60 146 342 | 084 A
10 | dwyapatiign deme (4.15%) | (10.37%) |(24.90%) | (60.58%)
Vusdunisideuriud
" ﬁwuﬁﬂsiauaeimﬁmwa il 14 65 158 356 | 0.68 A
AU (1.66%) | (5.81%) |(26.97%) | (65.56%)
MusziinszisldliAe 7 9 36 189 369 | 0.68 7
12 | gifwmmuauifowiu | (290%) | (3.73%) |(14.94%) | (78.42%)
Yoy
ueilousunuense il 18 56 163 357 | 0.70 f
13 | wundsveefiniinula (1.66%) | (7.47%) [(23.24%) | (67.63%)
JOUTINNVEL
uuuRmumwuziiiy 3 18 64 156 3.55 | 0.69 7
nsUeaiugfvnanns | (1.24%) | (7.47%) |(26.56%) | (64.73%)
14 | YjiRnwivezain
Wanthau ieusiuu
vseyAnaluasaun?
5 VhuAewdedmdann 7 11 39 184 3.66 | 0.70 7
UitRnuase (2.90%) | (4.56%) |(16.18%) | (76.35%)
iy vunmthnneusodleld 8 7 23 203 375 | 067 f
wimdnUfiRnmass | (3.32%) | (2.90%) | (9.54%) | (84.23%)
PUINANUELDIN IO 3 19 45 174 362 | 0.69 f
17 | {ruagiidlfuiodiduan | (1.24%) | (7.88%) |(18.67%) | (72.20%)

msuURnu
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AU (%) FLAVVDY
Liujia | ujua UfuR | ufudyn WoANTIY
4o danau 1a8 wugAss | Useads a2 X S.D. AU
n (%) n (%) n (%) n (%) Uaaanaluy
ATV
YIUNNAINEZINTINTY 2 8 17 214 384 | 0.50 A
18 | 1w dsile ndsn (0.83%) | (3.32%) | (7.05%) | (88.80%)
TR uAuveziasaviui
WORNTIULIIAU
9 vhuguyvdvasf iRy 16 21 53 151 3.41 | 0.90 A
(6.64%) (8.71%) | (21.99%) | (62.66%)
viuliudefsdudyuile 63 26 42 110 283 | 1.26 wold
20 ngUfwey/panalal (26.14%) | (10.79%) | (17.43%) | (45.64%)
Jaondy Auviunioiiiou
samuluiud
YUNVNUAINUNR Tausd a6 a7 103 a5 261 | 1.00 wold
V| seillivisaliaue (19.09%) | (19.50%) | (42.74%) | (18.67%)
” vhunanseaniilesdndn 31 30 73 107 3.06 | 1.04 A
davseliazninauis (12.86%) | (12.45%) | (30.29%) | (44.40%)
muldlansieaeuninu 78 20 51 92 265 | 1.28 wold
- Lj?EJU%IaEJ“IUENQUﬂEZ‘ILj‘ﬂ?NﬁU (32.37%) | (8.30%) | (21.16%) | (38.17%)
dunsedyAnaney
JjuRnu
” ﬂwuﬁwa"’;nmaﬂﬁw:&wﬁ 72 82 50 37 222 | 1.04 wold
MNBYUUNY bUNITERLNN | (29.88%) | (34.02%) | (20.75%) | (15.35%)
. VhUﬂiziﬂﬂ%u;aﬁ?‘Uﬁﬂﬂ 60 44 63 74 263 | 1.16 nold
VYL YULIOAFBUN (24.90%) | (18.26%) | (26.14%) | (30.71%)

N19Y1191U 9819 liTudAYNI19EaR (p-value < 0.05) AIANII99 5

4. Unedayadiuyaranisinnuduiusiunginssuanulaendelunisineu

91nNI5ATIzRAuduTusiaeldatiAn1svaaeuvesilawwes (Fisher's exact test) was
adfesdulaauad (Pearson Chi-Square) 1 52AUAMNLT 93U 95% (p-value < 0.05) W@
Msfinymuan stasunisuisluanmsviinu denuduiusiunginssuanudasadely
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M13197 5 AnuduiusseninteyadiuyanakarnginssuauUasndslun1sinauves

neinauivvey
(n =241)
. waAnssuanulasnselunisvineu 2
dayadruyana — > — — X p-value
v ) TAUUDY seaunald FTAUA
JTAUNTANYI 1 (100.0%) 39 (100.0%) 201 (100.0%) 5.713 0.996
Uszoudnel 1(2.6%) 18 (46.2%) 6 (42.8%)
SseuAnuineudu 0 (0.0%) 0 (25.6%) 8 (23.9%)
dseuAnuineutate/aw. 0 (0.0%) 0 (25.6%) 4 (26.9%)
aulSyay/ha. 0 (0.0%) 1(2.6%) 9 (4.5%)
USgygesvsegaind 0 (0.0%) 0 (0.0%) 4 (2.0%)
darunwvsamundsauly
. e 1(100.0%)  39(100.0%)  201(100.0)  8.280 0.173
a9AnsUnATasdUTiagU
wilhaudheialy 0 (0.0%) 14 (35.9%) 79 (39.3%)
NUNIUINPIUATTAR 0 (0.0%) 15 (38.5%) 54 (26.9%)
andnalsedn 1(2.6%) 2 (5.1%) 13 (6.5%)
andaumnuing 0 (0.0%) 8 (20.5%) 55 (27.4%)
AATUATWAUTE 1 (100.0%) 39 (100.0%) 201 (100.0%)  2.085 0.895
Tan 0 (0.0%) 16 (41.0%) 70 (34.8%)
ausa/egmeniu 1(2.6%) 20 (51.3%) 111 (55.2%)
ng/ueniuey/vie 0 (0.0%) 3 (7.7%) 0 (10.0%)
DRI IGEEY 1(100.0%) 39 (100.0%) 201 (100.0%)  7.078 0.646
laiflon@wesa 0 (0.0%) 20 (51.3%) 8 (43.8%)
LNEATNTTU 1 (2.6%) 6 (15.4%) 5 (17.4%)
ey 0 (0.0%) 1(2.6%) 14 (7.0%)
Sudhaitaly 0 (0.0%) 6(15.4%) 40 (19.9%)
WAureaAInY 0 (0.0%) 6 (15.4%) 24 (11.9%)
msguqvﬁ' 1(100.0%) 39 (100.0%) 201 (100.0%)  6.990 0.130
Lsivmegu 1(2.6%) 14 (35.9%) 109 (54.2%)
gu 0 (0.0%) 22 (56.4%) 3 (41.3%)
gy Jauudnuad 0 (0.0%) 3 (1.7%) 9 (4.5%)
MsfuASasANLaANaTRd 1(100.0%) 39 (100.0%) 201 (100.0%) 4894 0346
Tuiinefis 1(2.6%) 8 (20.5%) 3 (21.4%)
i 0 (0.0%) 28 (71.8%) 148 (73.6%)
wed Jagiudnud 0 (0.0%) 3 (7.7%) 10 (5.0%)
A398NANEINTY 1(100.0%) 39 (100.0%) 201 (100.0%)  1.537 0.597
ladlsmonrdenie 0 (0.0%) 17 (43.6%) 1 (35.3%)
20NAIAIN"E 1 (2.6%) 22 (56.4%) 130 (64.47%)
Uaymgunnvselsausednda 1(100.0%) 39 (100.0%) 201 (100.0%) 0.764  0.762
i 1(2.6%) 31(79.5%) 150 (74.6%)
g 0 (0.0%) 8 (20.5%) 51 (25.4%)
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naAnssuaulasaselunisvineu

Jauadiuunna — — — — p-value
v ' S¥AUUDY SEAUND LY FTAUA
nsldfumsnsaaguamuszdnd  1(100.0%) 39 (100.0%) 201 (100.0%)  1.165  0.724
laipe 0 (0.0%) 20 (51.3%) 93 (46.3%)
LAY 1(2.6%) 19 (48.7%) 108 (53.7%)

msldFunisuiaduainmsingu 1 (100.0%)

39 (100.0%) 201 (100.0%)  9.358 0.005*

Taivae 1(2.6%) 20 (51.3%) 152 (75.6%)

LAY 0 (0.0%) 19 (48.7%) 49 (24.4%)
astUaedulsaanaisineu 1 (100.0%) 39 (100.0%) 201 (100.0%)  1.322 0.581

lavae 1(2.6%) 35(89.7%) 185 (92.0%)

LAE 0 (0.0%) 4 (10.3%) 16 (8.0%)

Fisher’s exact test, *p-value < 0.05

5. ANNANNUSIENI9ANTEUINE AL TR UNBUAT N AN TIANURASY

Tunrsvireuvasntinauiuves

INNANMIANIANUNFTUSTENINAIUTBUF AU WA U TIB T Las N ANTIUAI
Uaeasdelunisvhawremidnauivves wuin anuseuimeguamiuendreunde 5 du
1A funssrusagieandla duinwenisdeans fumsdadulauastinlld diuns
Siviude wazsunisiansaunmvssmesinudiiusiBauindunginssuaudaonsie
Tunsvhanu egedifoddyneadd (p < 0.001) Fam13799 6

M1999 6 AduUsEANSanduTusuanInNdTuSIEnIneRNTaUTaTA AU T IeUNsTY

AunginssuAulaensdelunisvieu

(n = 241)
A2MTDUINNGUANAUDIT wgAnssuAuUaandslunsineu 2
20Ul seutes  szAuwald SEAURA x p-value
1. fumsidrtiadoyadu
JUNN 1 (100.0%) 39 (100.0%) 201 (100.0%) 2.300 0.752
(it 1 - 5)
syéuton 0 (0.0%) 5 (12.8%) 23 (11.4%)
syaunaly 1(0.5%) 26 (66.1%) 121 (60.2%)
STAUR 0 (0.0%) 8 (20.5%) 57 (28.4%)
2. funsanuuazinasgnla
1(100.0%) 39 (100.0%) 201 (100.0%) 28.321 < 0.001**

#@ofl 6 - 17)

SEAUTley 0 (0.0%)
seaunaly 1 (0.5%)
SEAUR 0 (0.0%)

6 (15.4%)
23 (59.0%)
10 (25.6%)

1 (0.5%)
85 (42.3%)
115 (57.2%)
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A2MUTBUINNGUANAUDTY wgAnssuAuUaaailunvine 2 l
o v o - o v o X p-value
UNUY ITAUUY i%ﬂ‘U‘W’eﬂ‘lJ WAUA
3. guvinuznisaeas (dof
1(100.0%) 39 (100.0%) 201 (100.0%) 23619 < 0.001%**
18 - 26)
SeauTion 1(0.5%) 9 (23.1%) 8 (4.0%)
sepuneld 0 (0.0%) 24.(61.5%) 117 (58.2%)
SLAUR 0 (0.0%) 6 (15.4%) 76 (37.8%)
4. grunrsandulavazdldly
Y 1(100.0%) 39 (100.0%) 201 (100.0%)  22.504 < 0.001**
@Wan 27 - 37)
syaUtioy 0 (0.0%) 5 (12.8%) 2 (1.0%)
seaunely 1(0.5%) 27 (69.2%) 105 (52.2%)
TEHUR 0(0.0%) 7 (17.9%) 94 (46.8%)
5. grunsivinviude (defl 38
an ¢ 1(100.0%) 39 (100.0%) 201 (100.0%) 26308 < 0.001**
SeAuTiey 1(0.5%) 9 (23.1%) 7 (3.5%)
seaunaldy 0 (0.0%) 24.(61.5%) 112 (55.7%)
SEAUR 0 (0.0%) 6 (15.4%) 82 (40.8%)
6. éﬁ"lumsﬁ'ﬂmiawmwwa
o o i 1(100.0%) 39 (100.0%) 201 (100.0%) 33439 < 0.001%**
AULDY (VN 42 - 45)
SEAUTley 1(0.5%) 5(12.8%) 1 (0.5%)
seauneld 0 (0.0%) 21 (53.8%) 62 (30.8%)
TEHUR 0 (0.0%) 13 (33.3%) 138 (68.7%)
ANNTBUIMSFVNINAUBNTY
bl 1(100.0%) 39 (100.0%) 201 (100.0%)  33.634 < 0.001%**
2unslne s
SeAuTiey 0 (0.0%) 6 (15.4%) 0 (0.0%)
seaunaldy 1 (0.5%) 27 (69.2%) 106 (52.7%)
SEAUR 0 (0.0%) 6 (15.4%) 95 (47.3%)

Fisher’s exact test, **p-value < 0.001

dsduazaiuena

YoyadiuyARaYINGUAIDENg

MnnsAnwaS eI e iuvees
fanuadumage Sosay 38.17 fengoey
Tuge 41 - 50 ¥ aumsAnwnseauUssan@nm
Foway 43.57 anun nusonLrisluesfng
Unasesdiutiosiu dulugifuniineudig
LU Serae 3859 fudomunwansa dndlviey
Soway 54.77 ausa/egaieiu elagnise
WeU Ueunin 10,000 UM Sevay 64.73 @y
Tuglidondniasu Sovaz 44.81 wyAnssu

mMsguy wilnauAvsezaulng/liguyvd
$ovaz 51.45 ludiungAnssunshuinios
weanegednuin nineuivverdnlng iy
LeANETOa S8ar 73.03 N1500NAIAINIEY
WUl wilnudulngeeniidinie Sevaz
63.49 wazlufidgnguainselsalszdnsi
Foway 75.52 wiinsuAvvey dulugiae
lasun1snsasgunndszdnd Seuas 53.11
drulugliimenislasunisuiaiduainnis
e Sevay 71.78 wavhingUaeidulsa
A5 Sowaz 91.70
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AureiaSeiud, msnethnneunstoleld
LLé”mﬁamaﬂﬁﬂ’amma%, Msanldidousn
817 $azN1NIENINeUURURNY wasues
de-11 sesiaseTesafiuauluiunouy v
Frununluifiveey Sszfuazunuiade (X)
mm’ﬁlqm Toun 3.84, 3.75 way 3.73 AUd1nU
il enamsrenifneu i vezssiuey
Feeannaviia ansalesgiloniaiiae
ANTUATIELATAUTULTIVTONANTENUIIN
Suasefiinannsianluusazduneuld
Fadenufifelinnudssainnisienu

- 98 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

analWaund andenad WoaunInyos
AU RN
dusungfnssunulasndelunis
viauresninaufiveey efuiiisedy
Yiouflan 3 Susfu loud fuuvieunand
fausfaldvdeliiauny dszduazuuuiade
(X) = 2.61 msgdaudni ud orduld
viselaiauney aliiamgaindeu Liesanndn
13891957817 91NN15AMEAY [26], A
auuiundssoii odesiud swvandasy
nszh Uz UUR vy dszdunzuuy
lde (X) = 2.25 Inglinguadn n1sad
wiummsegunsalYeeiunlanivinlinis
UuAanuldagain waziinninusianyly
ARy wazuenandaenslalasy
avvayugunsaldesiudunsiediuunna
Fana11 91nuusu auuFURu G
aonndosiuiaed Tuduns wazdans e
angu [32] 71 mnmienudavigunsal
dunsosnruvasndoduyaaaliinndy s
ibinidnaunueeziingAnssunisldgunsel
funsosnnudaonfbdinyaeauiuanty 39
msihlududoausnuslidunamiisnu
uay Fufumdsnatendeesfinseguuii
uwunnsgoitn fseduaziuuiads (X) dos
flan = 2.22 fsdloramae winaufvoeyll
faugiA vadudunisemiansluns
UjuRanu 67'34Lwiazﬁﬁgumausummiﬂﬁﬁamuﬁ?u
AIULATHANTENUABEVAINT 19N18UBY
wifneued u anvndulugiinainnis
‘Ug’jﬁ”m‘uuLﬁuﬁawﬁmuﬁwfﬂ QUETRHER
foilo wru osndweziimdnunn dwa
ThAansuiaiuresnduiie Tasanugn
vosormsthnndnunie wuilusumdsn
fign [33] Te1nsuinnda Tnedlanmemdnan
Mniivimensvinuiidessnues Su uazils

WuReue nstusansels sasamdures
agiupsinisliausiunmssmansaiug
luAve1tiurdvuazaudasnislunis
yauliuaninauiures

ANFURUS ssndetdadedayadu
yarafungAnssuAMuUaaasielun1sineu

HANSANWY WUN bnel 918 S¥AUNSAnm
anunImuseswusulueIrnsUnAses
dwipsiu anuniwausa seldavsreiiou
9 fwiasy n15quyn3 N13A 1A ofy
woanaged n1seaniianiy Jaymigunin
#3olsnlszdndl N1slasun1InTI9g NN
Uszand waznistasidulsmainnisviau
fpuduiusiungAnssuaiudasnislunis
MUYDINANAI0E 711991 TITEFUNTT
iunsuaduanmsvinuifanuduiug
AunginssuauUasndelunisyinauves
nynauivresed 19l YedAgniead f
(p-value < 0.05) Tnglunsnwiadadnudn
naueiegsdlng lisunisuiniduanns
v e nszunnau/uadunduie feu
ay 51.47 wazni3dn/un/Auune fesay
48.53 FaaenndostunuirAangulndly
(Domino theory) ¥84t8u5 ¥ (Heinrich)
AeafuannguaznisiingiAivg nanfe
n1suIadukazAudemenis 9 1uwa
duilleslagnsanngdivg Falanmaun
Mnnsnsghillivasnfevioanmnisalitl
Uaoasy Fauisuiisuldniioudalailui
Bosfiueg 5 dlndiu Wesindsdugouing
yilisaladludeunuiulufe deldun of
NSIUDIUAAD AIUUNNTDIVBIYAAR N3
nszvhuazanmwindenilivasade gufive
waznIsUIN U eAuayds tnegufe
videnmsuiaduiiAguiesnnisiaudau

- 99 -



N3msIvnsmaluladenangsy : 41 Ine18esI1vAaIGUUN

U9 13 avvil 1 ihouunsInu - guigu 2568

uaauAsinasiongAnssuauUasndelunis
¥reuiadu [34] wazdenndesiuauiteres
RN v way Ao dnvel o $ed [(35] 7
WU Wﬂlﬂd’IULﬁU‘U8$ﬁLﬂ8ﬂ§8ﬂUQﬁamﬁlﬁ
waFnssuguanasdastudunsieiniinguilsl
weUszauaURmeluniyinau

AUFUNUSTENIN9ANTOUT VAN
fMuanroundeuazngAnssuauUasniy
Tunnsvineu

IINNANITANYIANUFUNUTTLNT19IAIY
59U AN INA1UBITIBUTBUAZNANTTY
anudaesadelunisiaureaninauiv
YT WU ANUTOUTFUNINAURTIBUNITY
AUN1TEULAZIAUNTE Auinyenis
doan3 funsdndulanagilUld dunns
$Wiud o uALA1UNITTANITAVA MY
AULDY dANUFURUSN1IUINAUNGANTIYU
anuvasadelunisiauvemidnauiv
vy og 19T ed A yn19ada (p < 0.001)
A40ARABINUNITANYIAIUFURUSTENT
AnusoufuguamiAgITUNgueInITeeH
Angulasuiunginssunisdesiungueinis
panilndulasuvesyaainsaleatvayu lu
unAng douvianils Anudn anuseudsu
quam Frumsdnnisauies finwgn1sdeans
M3inude uazinuenisiadula
AUFNRUSIIUINAUNgANsIUNITT0aiU
nauen1seenagulasy [36] onviu s
Au3ANla vSeRuN1TeuLALYINAIY
dila ssdlonaidlesann nqusogisfiunneing
i Tnengusegnamdnauwiuuey dulvg
UNSANYITEAUUTEONANYY TAUEINNTD
Tun1seusenideuls Weninmuifvuesd
Awd anansnstuuazyhautlaagile
ANUUaRANY UlBUIy UINTNITAN 9 9398

Tiwinanudlaistunounisviauiivaende
$38msldinTesilouargUnsaliignes saufs
arandssiionaiintu Feviilfmananannse
UJUaninuinsnistaegnegnieuazd
ngRnssuTivaonumniy
A1UNITEULATYIIANLE11R TAY
dunusiungAnssuanudasndslunisyinau
ypaminauLAivey Jenrsgruuagyinay
1nla Ao n1siiyanafinng ansasuuas
yiaudiladigndesA saduuuImianis
UfjURvedmalvmginssuanudasndelunis
auegluseauanlg insizvilindneu
AuvuyadesiiangAnssuni1snanid oe
dunsglunisyihauiasnsuisdesiunues
LiliAngURwmainnisinaula [17]
fusinyenisdeans dauduiusiu
ngAnssuauvaennglunisiiauyes
wilnufuvee aldesnn fnwenisdoans
\Wumwanunsalunsdeanslaenisye 1y
Jou sauisanansod eansuagliu 1ol
yaraduiiilanazeousudeyaiivaiunis
UuRnu %aﬂsaUﬂquﬁg&nﬂﬁsﬁ?{amq 9 Ay
welulaBaing 9 lunsmeunsdoyaid o
guan Wunsaasiilinudumuasinginssu
guniid 1 lgiaTinguanniialviiuauies
1% donndeafuauisefinuin auseud
gunmduendaeuily duiinwgnisdoas
fanuduiusiunginssuninuvasnsnsly
MsviurenYAINg [31]
aunsandulauazilldfianuduius
AunginssuauUasndelunisvinauves
wiinaufvees Gamaneds mnuanunsaly
nsfmuanadentazufias/mandsaie
W@en3gnsugua taedinsldivananse
Asgiinad - wadeionsufias/maniasa
wiouuansmadonufoigndes (18] vl

- 100 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

\esanminnuiAvvezdauamnsas
msfauazlvinvensdinduleedisgndes 1u
naid eulesuosmnuginue simuaiuaz
AdsanilnAnngdnsssululumsiigndaa
§a9zarunsatisanaduid ssdenisiin
ngAnssuAulavasadelunisinanuls [36)
f1unnsTiiud e fanuduwus iy
ngAnssuauUaennglun1sinauves
wiinuAvaee adiiesan mMs3wiviude
AB ANANITALUNIATIVERUAIINYNABY
Auu LT edevosdoyaiideaus uaz
aunsaUTouiouisnisideniud eile
nandssaudsaiionafatutuguaines
puipskargdu sdimsUssiiudemnude
W odnuruuan sl Ay usuuasdaay
aenndosiuauideiinuiinnusoudsiu
auaInA e 1unsT I suaz
WOANTIUFVNIN 3824 VoI UTM3N1ATT &
ANduRUSA e slitd Ay n19ads [37]
AIUNITTANITAVNINYBIAULEY &
ANuFuRUSAUNgAnssuANUaondelung
vrarureswinaufueee siadidosann
Winwen153nn1sauLes Aearuauisalunis
Avuatd 19Uy 19uEY wazUuRaay
ukun1FUFUR n¥omitadnnamumuisnng
UfsAmutivang Wiedunuiulldouis
Yumnulvigndesld aenndasiunisdnu
AINNTOUT AUNIMA1UD1T I UITeUAY
ngAnssuauUasnnglunisinauves
winud1guuanig: nsdldnuilseau
onamnsIenauisuvimils lulszimalne 7
WU ANUTOUIAVANIUDITIEUT A
N15IANTHUNINVDINULDY T uduiusiv
ngAnssuANUasnielunsvinu [30]

AnfnssuUsenne

Ya o

{Id80veuRUNINUAUTEE LAY
WIMTTI9999ANTUNATOIAINTB D UNN WIS
AANTINSolUN1STINIVE warUSnw
1A5aN15398 BN NseAadllun13nsIa
WS BIN BTN 3 MU 7 VAU UILAY
1 A 0o aw & X

Jalaueitduuselovilunisvinialunssll

daiauauus
MITIANINTIUALATUNTHRIUIANUTOU
SaunminuenTeudieliiuninanuivuey
wazdnlUsuNSudLETIaUANIWR IR UL
iietdunmislunsufuugessdungAnssy
anudaenfalunisiauvesnidnauiu
Dy

References

[1] United Nations Environment Programme
(UNEP), Global Waste Management
Outlook 2024. [Online]. Available:
http://unep.https.org/resources/globa
-waste-management-outlook-2024

[2] Pollution Control Department, Ministry
of Natural Resources and Environment,
Report on the situation of community
waste disposal sites in Thailand. 2019.
[Online]. Available: http://infofile.pcd.
go.th/Waste/Wst2018.pdf

[3] Pollution Control Department, Ministry
of Natural Resources and Environment.
Report on the Waste Disposal Facilities
Situation in Thailand. 2023. [Online].
Available: https://www.pcd.go.th/wp-
content/uploads/2024/05/pcdnew-
2024-05-09_07-53-50_682275.pdf

- 101 -



N3msIvnsmaluladenangsy : 41 Ine18esI1vAaIGUUN
U9 13 avvil 1 ihouunsInu - guigu 2568

(4]

J. Khumtong, C. Ruedet, & A. Bunsong,
“Prevalence and factors affecting the
work-related musculoskeletal disorders
among solid waste collectors in Phra
Nakhon Si Ayutthaya Province,” Journal
of Nursing, Health, and Education, 2023,
vol. 6, no. 1, pp. 21-31.

W. Sermlao, & S. Wongthanavasu,
“Lessons Learned: Success in Waste
Management in Japan, Singapore,
South Korea, and Taiwan, “Journal of
Modern Learning Development, 2021,
vol. 6, no. 1, pp. 234-249.

T. R. Zolnikov, R. da Silva, C., Tuesta,
A. A. Marques, C. P., & V. R. N. Cruvinel,
Ineffective waste site closures in
brazil: A systematic review on continuing
health conditions and occupational
hazards of waste collectors. Waste
Management, 2018, 80, pp. 26-39.

M, Neghab, F. Khodaparast-Kazerouni,
J. Hassanzadeh, F. Ahmadzadeh,
Assessment of respiratory symptoms
and lung functional impairments
among a group of garbage collectors.
IJOH 2013, vol. 5, no. 2, pp. 76-81.
Aweng E. R, Fatt C. C. “ Survey of
potential health risk of rubbish
collectors from the garbage dump

)

sites in Kelantan, Malaysia. 7 Asian
Journal of Applied Sciences, 2014, vol.
2, no. 1, pp. 36-44.

T. Sigsgaard, Health hazards to waste
management workers in Denmark.
Schriftenr Ver Wasser Boden Lufthysg,

1999, pp. 563-568.

[10] P. Poonnak, S. Supapong, & T.
Rattananupong, “Incidence rate and
related factors of occupational
injuries among waste collectors of
regional hospitals in the central
zone,” Journal of Thammasat Medical,
2017, vol. 17, no. 2, pp. 143-154.

[11] S.  Sangkham, & C. Arunlertaree,
“Occupational Health Hazards among
Solid Waste Collectors and Prevention,”
Journal of Srinagarind Med, 2019, vol.
34, no. 6, pp. 649-657.

[12] S. Nitaramorn, et al., “Health Status of
Waste  Management Workers in
Municipality of Nonthaburi Province,”
Journal of Health Science, 2021, vol.
30, no. 2, pp. 232-241.

[13] N. Lerdpornsawan, C. Chanprasit, & T.
Kaewthummanukul, “Occupational
Health Hazards and Health Status
Related to Risk Among Waste
Collectors,” Journal of Nursing, 2017,
vol. 44 no. 2, pp. 138-150.

[14] S. Cointreau, Occupational and
Environmental Health Issues of Solid
Waste Management Special Emphasis
on Middle and Lower-Income
Countries, 2006.

[15] P. Sealim, N. Jivacate, & S.
Rattanagreethakul, “ The Relationship
Between Occupational Health Literacy
and Safety Behavior among Garbage
Collectors in City Municipality Siracha
District, Chonburi Province,” Journal
of the Royal Thai Army Nurses, 2021,
vol. 24, no. 1, pp. 298-306.

- 102 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

[16] F. Made, V. Ntlebi, T. Kootbodien, K.

Wilson, K., Tlotleng, N., Mathee, A.,
Ndaba, M., Kgalamono, S., & Naicker,
N. Illness, Self-Rated Health and
Access to Medical Care among Waste
Pickers in Landfill Sites in Johannesburg,
South Africa. Int J Environ Res Public
Health, 2020, Mar. 27, vol. 17, no. 7.

[17] S. Chaikhan, & W. Pansiri, “ Behavior

and Knowledge of Work Safety among
Garbage Collectors: A Case Study of
Ubon Ratchathani City Municipality,
Ubon Ratchathani Province,” Journal
of Science and Technology, Ubon
Ratchathani University, 2018, vol. 21,
no. 1, pp. 50-59.

[18] D. Nutbeam, The evolving concept of

health literacy. Social Science &
Medicine, vol. 67, no. 12, pp. 2072-2078.
2008. [Online]. Available: https://doi.
org/10.1016/j.socscimed.2008.09.050.

[191 K. J. Rauscher, & D. J. Myers,

“ Occupational health literacy and
work- related injury among U. S.
adolescents.” International journal of
injury control and safety promotion,
2014, vol. 21, no. 1, pp. 81-89.
[Online]. Available: https://doi.org/
10.1080/17457300.2013.792288

- 103 -

[20] N. Azizi, M. Karimy, R. Abedini, B.

Armoon, & A. Motazeri, Development
and validation of the health literacy
scale for worker. Development and
validation of the health literacy scale
for workers. Int J Occup Environ Med,
2019, 10, pp. 30-39. [Online]. Available:
https://doi:10.15171/ijoem.2019.1498.

[21] M. Kongsombatsuk, C. Polyong. & D.

Rittideah, “ Occupational health
literacy affecting work-related disease
and injury prevention behaviors
among industrial workers,” Journal of
Medicine and Public Health, Ubon
Ratchathani University, 2020, vol. 3,
no. 2, pp. 112-120.

[22] K. Tantranont, et al., “Development

of a Scale to Measure Occupational
Health and Safety Literacy Scale
among Industrial Workers,” Journal of
The Royal Thai Army Nurses, 2019,
vol. 20, no. 3, pp. 247-255.

[23] C. Polyong, et al., “Validation of the

Occupational Health Literacy Test for
Industrial Workforce,”  Journal of
Safety and Health, 2019, vol. 3, no. 2,
pp. 140-157.



N3msIvnsmaluladenangsy : 41 Ine18esI1vAaIGUUN
U9 13 avvil 1 ihouunsInu - guigu 2568

[24] N. Tuwasin, & C. Heetakson, “The  [30] N. Maimahad. et al., “ Occupational

Effects of Using a Health Promotion
Program to Promote Awareness for
Health Behaviors among Waste
Collectors in Muang Municipality,”
Surat Thani Province, Journal of
Health Research and Innovation,
2018, vol. 1, no. 1, pp. 25-34.

[25] F. Rattanakanahutanon, & N.

Duangpratoom, “ Social Support with
Prevention Behaviors of Diseases and
Occupational  Accidents  among
Garbage Collectors, Bang Pa-In District,
Phranakhon Sri Ayutthaya Province,”
Journal of Humanities and Social
Sciences, Rajapruk University, 2019,

vol. 5, no. 2, pp. 220-33.

[26] N. Tiangkamdee, C. Jantawong, & P.

Homsin P. “Factors influencing work-
related accidental prevention behaviors
of garbage collectors in Banglamung
District Chonburi Province.” Journal of
Public Health Nursing, 2015, vol. 9, no.
1, pp. 43-55.

[27] D. F. Polit, & C. T. Beck, “Generating

and assessing evidence for nursing

”

practice.
5, no. 9.

Nursing Journal, 2012, vol.

[28] S. Lemeshow, D. W. Hosmer, J. Klar,

and S. K. Lwanga, Adequacy of Sample
Size in Health Studies, Geneva: World
Health Organization, 1990.

[29] J. W. Best, Research in Education, 3rd

ed. Englewood Cliffs, NJ: Prentice-Hall,
1977.

- 104 -

Health Literacy and Safety Behavior of
Operation workers: A case study of
Block Rubber Industry, Thailand. ”
Public Health Policy & Law Journal,
2022, vol. 8, no. 3, pp. 427-442.

[31] N. Loonprom, et al., “Occupational

Health Literacy and Safety Working
Behaviors Among Agriculturists in
Muang District, Udon Thani Province.”
The Journal of Faculty of Nursing
Burapha University, 2022, vol. 30, no.
4, pp. 116-127.

[32] No-in, K & N. Chersathuchon, “Factors

related to disease and injury preventative
behaviors of garbage collectors during
flood crisis: A case study in a district
of Bangkok Metropolitan” Journal of
Health Systems Research, 2012, vol.
6, no. 4, pp. 513-523.

[33] T. Jenwithee, & G. Nathapindhu, G.

“Health Problem of Solids Waste
Collectors of Local Administrative
Organization in Muang District
Chaiyaphum Province in 20177 The
office of disease prevention and
control 9th, 2018, vol. 25, no. 2, pp.
16-25.

[34] K. Lemma, C. Chanprasit, & T.

Kaewthummanukul, “Work Related
Injuries and Safe Work Behavior
among Autoparts Manufacturing
Workers” Nursing Journal, 2018, vol.
45, no. 4, pp. 56-70.


https://search.tci-thailand.org/author.html?b3BlbkF1dGhvciZpZD0zMjEzMDc0JmFydGljbGVfaWQ9NjkyMjAy

The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

[35] N. Chomchey, & K. Na-Rungsri, “Health

status and opinions toward flood-
related refuse collection: A case study
of refuse collectors at one district
office of the Bangkok Metropolitan
administration” Thammasat Medical
Journal, 2013, vol. 13, no. 2, pp. 195-201.

[36] P. Photihung, N. Damnong, & A.

Tassanatanachai, “Relationship
between Health Literacy Related to
Office Syndromes and Office Syndrome
Prevention Behavior Among Supportive
Personnel at a University” Journal of
Thai Red Cross Nursing, 2021, vol. 14,
no. 2, pp. 235-250.

- 105 -

[37] P. Paibulsiri, “ Health literacy and

health behaviors 3E2S of public sector
executives, Phra Nakhon Si Ayutthaya

”»

province. Journal of Preventive
Medicine Association of Thailand,

2018, vol. 8, no. 1, pp. 97-107.



N3msIvnsmaluladenangsy : un1Ine 188519 A NgUUN
U9 13 avvil 1 ihouunsIau - guigu 2568

nsuszliunslinasanunaandginstinlunianisuanlnii

Yasusemdlng
47U 23299, gwssaiing Jaug?
L2a0g3fNSSUAEnNS YInenseuvnansanu

Email: supannika.w@msu.ac.th?
Received: Apr 21, 2025
Revised: May 01, 2025
Accepted: May 02, 2025

unfnga
AT vguszasdifiofnuanudiiuvesiiddanvaiidmadensldndany
naenininstinlunisndnaiuiluivesusewmealnglusuias audmnensiauyssine
TnglfAnnisiauegedsdu Tnen1sasrauuusiass Long-Structural Equation modeling
based on latent growth model (LSEM-LG model) iaifluipdasiioddnysonsiilulilunis
Ui sUszmaliiAnUsyansnmanuimnefidivuaiEes net zero emission lu . A. 2608
NAMTITENUT Rausiofn (2535-2568) InsiulnamzduiasugRa (economic sector) waw
d4Au (social sector) LﬁIEJQQGﬁUEJEJ"NGfEJL‘fl‘lENLLaSﬁéJGI‘ﬁﬂﬁLﬁuimﬁ%d@ﬂ?ﬁﬁf@LﬁIEN wazly
susdeniulddmadelituiuianedenlidouinsedisioiior fsnuansidelundal ¥
TsiATedunuin CO2 emission 9nduilesnnmildndsnuluauilaiinfiugaduninnos
Avasnsalun1ssessuls (nasiruualildif 65.05 Mt CO2 Eq. (2025-2034) Faidnsn
naufiula (2038/2025) Wingeduosay 31.529% Fudiugadudu 75.79 Mt CO2 Eq. (2025-
2034) fatju dmsuauAseiladuny new scenario policy fie sasmsidanaslulofiva
uay Snansideimautalesed druandnsmaliiues CO2 emission LsduuAifies 52.31
Mt CO2 Eq. (2025-2034) siluanslfiiuiwuusaeduniiseianumnsanlunisild
Uszgndlilumsdndulavimsusemegidmviune green industrial luewanle

Aadgy : Nslindany, Mgy, nmafulavesdunnday, n1sdsulUasanin
ailene

- 106 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January — June 2025

Life Cycle Energy Assessment in the Electricity Generation
Sector of Thailand

Suchin Chaweewong’, Supannika Wattana®
L2 Faculty of Engineering, Mahasarakham University

Email: supannika.w@msu.ac.th?
Received: Apr 21, 2025
Revised: May 01, 2025
Accepted: May 02, 2025

Abstract

This research aims to study the relationship of causal factors affecting energy
consumption throughout the life cycle in Thailand’s electricity production sector in the
future, in line with the country’s development goal toward sustainability. A Long-
Structural Equation Modeling based on the Latent Growth Model (LSEM-LG model) was
developed as a key tool to be applied in managing the country efficiently toward the
net zero emission goal by the year 2065. The research findings revealed that from the
past (1992-2024), there has been continuous and significant growth in the economic
and social sectors. However, this growth has simultaneously caused ongoing
environmental degradation. The study found that CO, emissions resulting from energy
use in the electricity sector have increased beyond the acceptable threshold (set not
to exceed 65.05 Mt CO; Eq. for 2024-2034). The projected growth rate between 2025
and 2034 is 31.52%, resulting in CO, emissions reaching 75.79 Mt CO; Eq. As a result,
the study proposes a new policy scenario: increasing the use of biodiesel and gasohol
fuels can help reduce the growth rate of CO, emissions to only 52.31 Mt CO; Eq. (2025-
2034). This demonstrates that the model developed in this study is suitable for
application in national decision-making to drive the country toward a green industrial

future.

Keywords : Energy consumption, Sustainable development, Environmental growth,

Climate change
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Abstract

The process of making pillows produces fine dust particles that affect lung
function. This study aimed to identify factors associated with lung function impairment
due to exposure to fine dust particles among informal workers in the pillow weaving
industry in Sri Than Subdistrict, Patiu District, Yasothon Province. A total of 172 workers
participated in the study, which was conducted between April and May 2024. The data
collection tools included a questionnaire on the surveillance, prevention, and control
of diseases related to fine dust particles, environmental measurement devices, and
spirometers to assess lung function. The data were then analyzed to consider factors
associated with lung function using Spearman’s rank correlation and the Chi-square
test. The study results identified six key factors: age, smoking frequency, annual health
check-up results, workplace safety recommendations, concentrations of fine dust
particles in the work environment (ug/m?), and knowledge scores on surveillance,
prevention, and control of diseases related to fine dust particles. These findings can be
used to determine occupational health and safety measures to mitigate the impact of
fine dust particles on lung function among informal workers in the pillow weaving

industry.

Keywords : fine particles; lung function; informal workers; making pillows
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Biochar is produced from coconut shell waste, generated during

white coconut processing, using a co-firing reactor.
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Abstract

This study aimed to test the efficiency of the co-firing reactor and evaluate its
quality against the Thai Community Product Standard (M.P.C.657/2547). The reactor was
specifically designed to integrate biomass and used engine oil as fuel components.
Biochar properties were subsequently analyzed. Results indicated that the cogeneration
reactor achieved a maximum average furnace temperature of 665°C with a burning time
of 310 minutes. The produced biochar met the Community Product Standard
(M.P.C.657/2547) requirements, exhibiting a heating value of 6,518.25 cal/g, ash content
of 4.57%, volatile matter content of 11%, and moisture content of 3.82%.

A one-sample t-test (N=20) revealed that the biochar's heating value (X = 6,518.25
cal/g) was significantly higher than the standard value of 6,000 cal/g (p<.001).

Thus, the cofiring reactor is efficient enough to decompose tar, yielding pure
charcoal. The resulting biochar possesses properties suitable for household cooking fuel

and can also be developed into charcoal briquettes.

Keywords : Biochar, coconut shell, briquettes, co-generation reactor, charcoal kiln

- 131 -



nsmsIvnaaluladenamnssy : un InerdgTIviaIgin

U9 13 aUui] 1 iouunsipu - dguigu 2568

unin

daugnivludwminaynsasnsud
71U 435 89 [1] AAunzatuenignuen
ponNLipuENENTmAefisanusards nes
S5ouilos g nsnenerl3sruiuniniu
Julgmsenisdafiu auldeiuilunis
A naneidufiogvesdnidiy 1 gfiv
ALYV LaglueUad [7] 1A¥NLa1989auUIn
ndiUSanm 0.5-1 gnuieriams/fu fdeaniy
fedslunlansuay 1.70-2.50 U (115U 1-2
FUai/ade) (2] nzanuzndnanunsatan
ndmdululevisdnsuldidud ends
Aunngaladnisdnwiniugnsal 14
nzaugnddudunadvlunisuanaueis
¥91UT 8 M TEMI 19 200-370 8460
LYALT UANANA ALTINIAS 0UAE 31 LAY
Usgdnsnimnieannuseusesay 40.79 An
A1UTBUVBINTUWINAY 29.73 LNz ane
Alansy [3] nzatugnsi d5esavusSuna
ANSUDULEDESIVINAY 45.9% wazAInIUsou
0ejfl 32.49-33.23 kJ/g [4] nzanuzw31 (Hus
Fugafiannindu 4910.82cal/ uazA1ALTY
Wiy 0.043% [5] NsuaRa1uanslulseina
Inouuald 2 szau lawn seAvgnamnssy
LATAT LI DUNITHA NN TUYIT bUTEAU
qmamnssmzﬁﬂukamum%’mﬁgu,azLm
Wwian seauasuseulnldinnsy (Fnwue
Adei) uasuinsal Aineainfuusiinm,
Ufnsaluvuilazadreireunuszansamma
auSousnun waznaliAuaiYN 191N A
GumzﬁLmﬂé”uﬁ‘ﬁgﬂmﬂLﬁumﬂﬂiwaﬂ L
WInsuwIn 200 405 W ufideuluwuun
Lﬁaﬂﬁ]’mﬁ'ﬁ’]ﬂﬂﬂq\iLLﬁSdWEJIUﬂ’]iiJiSﬂ@‘U (61,
[7] uae [8] lnefananmsinunsvaneiind
Tindsnuanuieulusedvasnuigdmiy
sl dud owmd i enauny aruldann

§ITUYH LU NEAIULNS N, TIT1IINA LAy
wWaengnes [9, 10, 11] pugddeidudiula
Anuddnueansadayaninliamunzan
FafluuAatmualunisuanaululewns
faensyuaunsinlslada (Pyrolysis) Tuian
Ufnsalideimasanudousau fenisenzad
PELANTNALNERE 1L ANITIUTEANE AN
sirlianudou 200-370 936N [3] WAZNITHAY
aluguruddldasaniu viensimnadlsl
aquAu Adlalldnszuaunisinislada finuau
gun)iluareandiausgamvuizay deidy
Ao nMsnmsilmlvkazn1sssuienuiou
wuula i lindsnudnwuinngadesenty
wsuanfedisziesen (Volatile matter)
ldgninduanldusslevdagyidonnuioundn
60-70% Uaaeiuin (soot), CO, CHa, VOCs
wagansneustse (PAHs) intymumuenaiu
(smog) kag PM2.5 9ns1diuausaviuig
(Charcoal yield) sneg/iiies 10-15% Lilo
sy Inlsladauuueuny 345 yield lid
25-35% aunawiuulilslada Dunszuaunms
wUsanm@maa sreaudeuluanneiildd
29N3LaU (anaerobic) nioilvandiaulusyau
awn aulaiRnnisinlvsanysel qumgd
Tnealuaglutag 300-700°C nalnnsaaned
Usznounae 1) depolymerization N15WAN
Wusvvedndesluwaglaauavisliwaglaa
2) decarboxylation Uaae CO, 99n21nA3A
dunid 3) dehydration miqzyt,é?ﬂu’;wm
1598379 4) aromatization U& 8w
arsvowdulassadnaiiades (Lignin—
carbon-rich char) lanansaueiidudu (char)
Wrauganm (bio-oill) wars 9.4 sinds
(syngas %3 ® non-condensable gases) GR
nzaruznd 1l andadusululennseed
waAwfindudu 30-80 vin/Alansu (18-32

- 132 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

WRINLAYNEAT) A1U15AUILINAULNY
Wawdduaiudeu Wunsiauinguendn
WikNYeIYUIU d3s199uas1eglagendn
NARLZNE IV sBY

IgUITaIRAvaINITITY
1. ilevaaeuuszansamusanuinsal
\domasaudousu
2. itennasunanmasntululons
WisulguiuunnsgIunansiaiyuoy

o

sulgulsIe

1. ngusnagnsitldlun1side

1.1 lAoNNAUAIDEIUUURIZAY 1ng
\dendsugninilduzwiiusnyd (iug
fluiesdouugnluiui) 1Hiavnzanmdedia
91NATEUIUNIYINENE U LD unEnsu
(919 Uszanns 10-12 1iow) An1unigld
AruufsAeuTNUAD RS thanikn
FenUfnsaifitedemdsiisiunauas
W aindannnunsfuied sun udaiinsed
AMENUANINIBA N

1.2n1980nkuuta1Ug naallv
AMNAIA YA IUTUIUNZAIVDIAIUENT 1D
laseasrudaussguuulidudou guyu
aunsauseneuldliies deuungaladne was
Tgulddng Usznaudie ganieamndmnsy
ungand lumuazionaiululesisonn
sonuuulilionimdilule vaugnsaaned
memusou (nlslada) wedliarusemdu
Yo d oind il ol arnudoutuszuy
opnUUUNTTIEIeImAIALFeusa luym
viosdmiuldimunzaugniriieviniseula
aruduauliduaiuisagndnlviesld
nanerdudululens Sedildimmiunagvieds

Volume 13 / Number 1 / January - June 2025

wianduiediinnuioutazynauiuiuaiy
Fou WWuauawiuiivhanlewtiannisaade
AT OUAINNTEUIUNTAIT Ua b ULy T

(carbonization)

2. \3eailafly

2.1 wnunsalaululorsdnuamu 3
WUU U9 234 8RS

2.2 weuieu Memmet UF260

2.3 \A3esingaumnil RAE $u 3000

2.4 \n3psuasuunanIiines PARR
1341

2.5 3u q ldun arsiadl Tan uae
gunsaldmsunmsinsesiluriolfusnis

3. BMsideuazn1siiusIuTIndoya

3.1 nseankuuwmIUnsalianuly
Tow1581uau 3 wuu vuawiiu 234 3ns &9
WRzuANeeTuT wuuves ke (fﬁ’qgﬂﬁ 1)
diadenldimfianunsaliauseouninmsin
Tsladalsgsfigndmiulflunisindiu wdm
ANANURATDINTUATUNINTFIUNEA S U YUY

3.2 LAYNZANENGIIAINNTZUIUNNT
vhugwdnen Segnaduiilaadeldmiuiy
Tunganuzndnuseniad 3 Tu noutuINGs
aululewnsussgaslumauiumdiunns
Tnesaulszana 142 ans ndanduladum
Tainlieganglionianieeniadila
tovian udlinmewiedaurunduuy
§ﬂﬂ§qLﬁaﬂmﬁumiqﬁyﬁsmm%@u

3.3 gaudendemasdauaurl
audeunlnounlwidemamiim Snw
seduidamasioonduan 90 unit udn
Wasududomdmnihiuedoarm nsilou
ity viﬁ']Lm%?;uqﬂaqLﬁaé’ammﬁumm
TWiinTuiiviodiunarsdmuuy euansduta

- 133 -



nsmsIvnaaluladenamnssy : un InerdgTIviaIgin

U9 13 aUui] 1 iouunsipu - dguigu 2568

nnszvaunislnlsladaiuiiad unay
dounduifuunasaruiounnnufnsal 14
nanseanm 60 Wit WadlwaziAnd uoens
Aol paunseianun uanaluAauagans
semelugunafuliuauaviomiesaiuly
Tov19 §sAutiaUszuns 70-100 Ui
onumgiiveumfiazFuanas azdaesimnliiy
adin 1dadszanm 10-12 9alus Fadarn
w1 wathaululewsiasginuansgu
Fupounisansueuluedu (Ui 2)

3.4 sz ndidemds i
Toyagamndluniunsal Tneiaznidan
USIUAIUT1S 3 dunis (Ui nans a19) 1d
guUnsalnTIvingungll uaznsiaingumgd
uonien n1snainaziuiadeniuia
gagvaanu1uluuszann 10 uail wdaiu
siowlesng 20 it susunisansusululedy
IdaUseunns 310 Wi

3.5 WTgUEUAIUFUNUS VDY
gaumndlutmiuIaInIsw 3 dunds (U
NAN3 819) BRI 3 WU

3.6 NITUIUNIIATIVADUANNINYDS
aululevsivSeuiisuiuunsgrunansdoe
i Tzl

1) U5uraaudu (Moisture
content) MNNNSFIUNEASaIgNYY 1uldl
wadusenisldiieg1ediuau 1 nfu eud
gaunnd 105 89ALYaLTod AIUNIATTIY
ASTM D 3173 Gsanitlédadlsiiiufosay 10
Tnendnin

2) Ysuruassene (Volatile
matter) A1NNRSFIUNARS YUY d1ull
VY AEN5IHNAI0819911 13U LHnly

i Tgumgdl 950 eariwailed AANIRTIL
ASTM D 3175 dspniilédadliiiusesay 25
Taeronin
3) USurwia a1 (Ash) Ay
WNTPIURERS uIguyy auldnedu denis
Téietadiuau 1 ndu wnlunfigaumgd
750 DAALYALTUE M1UNINTFIU ASTM D
3174 FaAniiladecliiudosas 8 Tnerwin
4) mAuseau (Calorific value)
ANUNTFIUNENS YUY AUl du A
n15ldAeg1997uIU 1 nSU A1uLINTFIY
ASTM D 5865 Tuir3esuasuuaaiiives &
Afilagaditesni 6000 wraedsensy
a. sdadlunsimszideya
4.1 Iinsgnideyaldadmiganssaun
Usznausme
1) 9nuiovaz (%)
2) M3FnmALady (X)
3) daudeauunasgiu (S.0)
4.2 aszvideyaldadifideyunu
19af @ One sample t-test Tunns
AATIZRAULANANTBIAIANNT DU ULY

lag1sAuAINInsgIu Inatdenniliaany

'
a

%’auqmammaamzazna’mmm NAIINUY

q
°

WISUTIUIN 20 ATY WAIFURIDY 1AL
azATs quuuudund (Stratified sampling)

[

AS9aE 1 A9 SIUTIUIU 20 FAIDENY kAL
Wgavlauyfgu fell
Hy: 11<6000 LAaDIsonsy

H,: u1>6000 wpaa3siensy

- 134 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

JUN 1 wansguuuununsaiweimaminuiousau wuu A, B uay C
nuewg : 1 Udesady, 2 vieufadoundueawlvg, 3 Tauduidemdennusausiu
way 4 vioanluddiuna

JUN 2 MsudAna1u A ewngatuenia B anufeusnuinsal uag C diululens

- 135 -



nsgImavaluladgnanssy : un1IneIaeTIvIaIGIUN
U9 13 aUui] 1 iouunsipu - dguigu 2568

Nan1339Y
1. msfinwanuduiuseamgilumdunainsn nsvuaunswntidudululens

v '
al

dugeasiigumgiiuszana 400 asrwaldea Tdiian 2-3 9alus ilauusansldammngian
g9%und1 400 asrlwalded Weaaaewdudu (Tan) Tdan 5.16 Falus uansdisgun 3-6

700
650
600
550
500
450

400 ——yy

)

CNGARGIEIG]

(

== Na19

e a4

300

Qi
N
w
o

150 e NLINA DY

O +——T7T"——7""—7T7 T T T T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

181 x 10 (W)

JUN 3 Anuduiusgaumgillueniunaimsng (wuuy A)

650

600

550

500

450

400

350

300 el A9

250

200

150 == ANNUIAR DN

100
50

)

O GAR GG

e 1]1]

(

gaungil

3

e A4

O T T T T T T T T T LI T T T T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

a1 x 10 (W)

JUN 4 anuduiusgaumniilueniunainisiig (w1kuy B)

- 136 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University
Volume 13 / Number 1 / January - June 2025

700
650
600
550

400 =1

el 1714
250 e aetal!

200
AN INA DL

(NS HRIGHG]

U
y

50 N —

[0 e s s s e S s e e B B B B B s s s e e e e s e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

a1 x 10 (W)

3UN 5 anuduiusgamilumiuiainisen auuu O

700
650
600
550
500
450
400

)

a

ANANYALTH

== 1

W
W
o

300

el 51 2
® 200 w01 3
150
100
50
(OIS e e e e e e e e e e e L L S e e s e e e e e e e

13 5 7 9 11 13 15 17 19 21 23 25 27 29 31

aumgil (
N
w
o

181 x 10 (W)

v
o

JUN 6 Anuduiusgaumn iU iunaIMINITBLMNG 3 WUU (ANgeunidua1)

91n3UT 3-5 nudn gaumgdtuansaindt  uaneedwd eiainuludauia 110
& & 2 a T a < Y
Funans Juvy wasiluldlufiamafeonduns  gungiiveanvisaiuuuumiadu 350, 310
Auuu WalIeuigugaumitua ety uwae 384 23 waled MINE1AU LazLSY
WUU u3UR 6 wudt Tudnanandugawids  dnsdudeasiiuluiiouniii 150 gungd
90 U1l RUNYRA VTN WTUANIGIWY  VBURIIANUUUUWINAY 595, 451 Uag 569
sgamalesluiianiufesiu aziuaiy

- 137 -



nsmsIvnaaluladenamnssy : un Iy TIviaIgUN)

7 13 avuil 1 ihouunsIAy - dquiey 2568
ssrwaldud sudeu Sadurtieszasingn
vpansasueludu

2. NFLUIUNIIATIVADUANNINVDY
aululevnsainnzanuznsilasiUssudieu

o

AUNIATFIUNEAA UT YUY NANITIATIZVIA
M5 1

M1999 1 uanansiessvnanmvesaululens

AMAWEIY WU 1 [11] [12] UNY.657/2547
ARueu (cal/e) 6,518.25 5315 7,116 26000
UTuand (%) 457 * 7.43 <8
vt (hr.) 5.10 * * **
USuuansseme (%) 11 * * <25
VBnaunuay (%) 3.82 5.63 3.95 <10

wnewn: - aannvessululersiludeyaanzveaniuuuil 1 Mmegamaliildvazrnagsniuuui 2,3
-+ ideldladnenly * anasgiu un.657/2547 Lildrmuald

a1 1 wud awlulersannzamenineglunaugiunsgiunnmsiives
WeowSeuieuiunuidedu Arnnudeudiateyseavlndidssdiy dusunanddosndieu
MATdY YSununnuduteelndifssiuanuideduy

A151991 2 LAASHANITILASITINAINUBLANAIVBIALRAE (A1ANN5BU) Y89N15HN (N=20)

ANAIY X S.D.

t df p-value

Sou 6518.25 85.22

27.194 19 .000

e : toyadanuTeuanizveuuu 1 meglrgumgiilunisingige

9INAN599 2 WUT p-value = 0.000 &
faninsedutudfynneadnf 0.01 uanai
ULasanuf§iu Ho 8ousuauua gy H
naIAe ANAINTEUEINIIAININTEIU (6000
uwAaedRensy) sgnafituddyniead

dyduazaiusena
Y @ U s Y
nszvaunsbidudululesmenn
Unsalidendeniiudousiu Meaungdl
Uszanas 400 ssrnwailea 16ian 2-3 4alua

Fadvamasensiwandaunldauls uaviali
duusavissedldgamgiifigeiund 400 aem
waldva Wieaanoisuiy (Tan Tneldnan
310 Wit (5.16 Fala) gruniigean 665 asen
waldea [13] nszulunisinlslada 1Ju
NIEUIUNITUANAINT 0aa8luLanaves
a15UsENaunIeianmne 9 luan1isusnaain
pondiau eldgaumngigeUseann 400- 800
parwaLdua (4] WAnAasudnAnT uaz
Usznaumie 3 dulaun 1) vaeude n3e a1u

- 138 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

(char) 2) veumardsfidnvazazausinde
vty wae 3) uia Tnsauamnsathluldu
Fowmadldvdoanunsmilunsedudeiiedy
a1uANNUs (activated carbon) [4] LATLNA
aunsoun vl ound dluvasdansisi
auilgaumgindsudiaaussunnlssinu
600-800 BerA@ALToE WAt LNS 1B VBN
Fowmdan v ldTuadalnuayindunsuls
nasenuarnimsulugasiaduliinmsan
Ingdiegamgiigs [14] A3NT0UAINNTTLHN
Tndfyilhdomasduansdoutasamouianiig
q Inatuldduuy wiailwatudulng du
uiafAalndsinoiaiunisgnlndivinliniglu
wnilgauniigedls 640-680 asrwaleaiia
ANNTBUGS 6,518.25 wAaeIon3Y [3]

wneildufaoulnlsladanu il
aussnuzgenitegedaaulagdaunnain
NANAALTINIA NANAALTING U LAy
Usz v midsaudouilosmnanuasise
TunN5A9EN 358 E08NNNTINIATIUIULIN
warnslANSoUINEITTEMEAINAILA
ueded fusunanddesUsunaninsoas
4.57 [15] dwulSunannvzdmasionunin
v Inggudfidusunand e (Wifudevay
4) agdnduduaunnasaansalinuiou
@ navemuuUSInaEssEmesSesay 11
warUSunamnudusnfesas 3.82 Feilan
wnzdunduduidemdsdmiunisuseney
9115

RIGIGIRIE
1. psiinsfnenAnanudurosAenyan
Aoutaunsal ieidudeyadeniny
wnzaufuaUsTIANG

Volume 13 / Number 1 / January - June 2025
2. msilulemsluimunduiomassn
widhugtuuusing q Tiedenslfifudomas
Tun1suszneauenis
3. MsAn¥TeINNAYDINANITANEIAN
mullilasiiauevesaniu

References
[1] Samut Songkhram Provincial Statistical
Office. Number of white coconut and
mature coconut processing plants by
district. March. 31, 2024.
Available: https: // samutsongkhram.

[ online] .

nso. go. th/ manage- statistics- system/
area- level- official- statistics. html?
catid=58&id=87&view=article&utm so
urce=chatgpt.com

[2] A. Khwanpan, “The ergonomic risk
assessment and environmental work
white coconut case study local
communities Samutsongkram province,
Samut Songkhram Province.” Journal
of Industrial Technology, 9(2), pp. 44—
57, 2021.

[3] K. Manathura, & U.

“Efficiency Performance Self- Heating

Samaksaman,

Coconut Shell Pyrolysis Kiln.” Journal
of Science and Technology, 11(2), pp.
13-21, 2022.

[4] N. Phimpabut, A. Chaiya, & S. Chaokla,
“Effect of Wood Type on Combustion
Temperature  Characteristics  and

Properties of Charcoal Prepared by

High Temperature Pyrolysis Process.”

Science and Technology Nakhon Sawan

Rajabhat University Journal, 12(16),

pp. 50-60. July - December 2020.

- 139 -



nsmsIvnaaluladenamnssy : un Iy TIviaIgUN)

7 13 avuil 1 ihouunsIAy - dquiey 2568

[5] R. Anantanukulwong, R. Jaemae, & N.
Sarenoo, “Production of Charcoal
from Agricultural Residues.” Journal of
Science and Technology, YRU, 4(1),
pp. 47-53, 2019.

[6] S. Sangsuk, C. Buathong, & S. Suebsiri,
“High-energy conversion efficiency of
drum kiln with heat distribution pipe
for charcoal and biochar production.”
Energy for Sustainable Development,
59, pp. 1-7, 2020. [online]. Available:
https://www.sciencedirect.com/scienc
e/article/abs/pii/S0973082620302891

[7] N. Homduang, P. Chaiyaworn, P. Sai-
kaew, P. Rattanapaiboon, P. Sasutjit, K.

Buacharoen, R. Homkuang, N.

Attawetchakun, & C. Thararuk,
Development of pyrolysis reactors for
heat production and bio- char

applications. Journal of Renewable
Energy for Community, 4(1), pp. 47-
53, 2021.

[8] K. Manatura, “Novel performance study
of recirculated pyro-gas carbonizer for

”

charcoal production. Energy for
Sustainable Development, 64, pp. 8-
14, 2021. https:// doi.org/ 10. 1016/
j.esd.2021.07.002.

[9] S. Changissarakul, A. Doromae, A.
Ruangmee, & C. Saengwichian, “New
alternative  biomass  sources for

renewable energy: Rubber fruit shells

and vetiver grass.” In Proceedings of
the 5th National Energy Network

Conference, Phitsanulok, Thailand,

2009.

[10] N.

Preedasuriyachai,

& P
“Study of coffee

Tangmankongvorakul,

and tea residues for use as briquette

”

fuel. Srinakharinwirot — University
Journal ( Science and Technology),
7(3), pp. 15-26, 2015.

[11] A. Khambun, W. Siriraksa, P. Luesak, &
R. Sirirak, “A STUDY ON HOW TO
UTILIZE COFFEE RESIDUE AND TEA
RESIDUE FOR THE PRODUCTION OF
BRIQUETTES.” Thai Industrial Engineering
Network Journal, 52), pp. 67-75, 2019.

[12] T. Puttikeetkaveewong, J. Wiangnon, &
P. Sriboonsom, “Production of briquettes
from soybean stalks.” Naresuan University
Journal, 14(3), pp. 11-18, 2006.

[13] Department of Primary Industries and
Mines.  Fuel from plastic waste.
[online]. (n.d.). Available: https://www.
dpim. go.th/service/download?articleid
=3499 (accessed March. 1, 2024).

[14] W. Charoenboon, “Biomass husk stove
for Thai
University Journal of Science, 45(1),
pp. 163-174, 2017.

[15] Green Power Co., Ltd. New-generation

”

farmers. Khon Kaen

charcoal from “Greenpower” 2010~
2013.  2013. Available:
http://piroliz.org/products/2014-05-27-
12-34- 12/ eng/ (accessed March. 5,
2024).

[ online] .

- 140 -



21381539 INALULATRAEINNTTY | NAIINYIRYIIVAYAIUGTUM

MsarIvInsmaluladanamnssy : inivendessdgaiugiun Wunsansfifiurivay
WELNTUNANI8luAUWAlLlaE FAINTTUANERNS LaTEMINgINISAWINeAIEnsLasinalulad

unanuRnuiadusasatuilagdomiunsiiansanangmssnaaluaviieitosdiuau 3

viurenisunay uazdedldfuanuiiuveuainussaninisnsarnnaluladgnaivnssy -
unedeneiaugiun lnsunauiifiasanifuilunsastiosdedineifiweunsly
Msaslannou waglieglussninmsfinsanifisivenisansdu nesussansnmsveanudily
msuflafuatiuuarnsinsanifasinusiuieuds Tnefifeiauouurlumsdaunanudsl

Foi30q (Title)

¥o UINANAVRILTY

UNARYD (Abstract)

AdAgy (Keyword)
unmin

& 4
Wial5a9
nN1539%

HaN13I9Y
dsunavenusena

AnAnssuUsENe (@d)

LBNA1591984 (References)

A5LASEUAUAVUUNAINY

o

awilnenagnuSinguaasau nedy ﬂiamqmﬁamﬁwmg
uardenrumneveadasiivhagsdniau

srydeumanandiy vosidelinsunnau laglidadlddnimi
wlln 9 sz‘qamuﬁﬁmuﬁwmmﬁuﬁé’ﬂﬁmﬁuaﬂﬁj Weu, luswild
Sidnnsedind (E-mail) ﬂgqmmlww,azmmﬁaﬂqw
fvanwilneuaznwdsnguiuideauaglasyddyronies
ATOUARNINgUITALA I8ALEUNITITY HaNITITY wasnaagy
fianuenaliliiu 250 i Tinupedutife?
mwlnsuagnudngy msdenmddyiifedestuuna
U 3-5 A

oSueismnuddienuvesiymitvinnising Saqusvasd
wazenarlUinssunssuReItos

Tinwiidlade ngiindauazdniau

osustumeunsife Bnafunuutoys wayiinisesed
foya Tnglinwiidlade

oSunBnansMnAesiinueg1sdinaY Asudy

Wumsuseidiy msiiry uasmsiesedlundyusing 4 vesuadi
Idndulunuingussasdniol fianuaenndewmiadaudaiv
naugBuogsls Inedosdinsdrmauivienansdnuvesdu
fifeadesUszneu

izugu 1 MlesunsatuayuITeLarANNYTIBINERINUNES
Tt
nsesddluunanalinissedauufiavannnnsgiuanadii
wansliludsnevessslent [1] lwna1sdrsdereunamn
atdulgheslinisonedaluunaiiy mugluuuves IEEE

(http://www.idea.org/documents/ieeecitationref.pdf)

- 141 -


http://www.ieee.org/documents/ieeecitationref.pdf

TlasnUalana15819849 (References) 31na1u1lnelunily

NWDINGE
JUNNULAEAITI aeaianuandaiiunimanmidaiau Sresuredu 9 Asudiu

wazidla nsddumnisne Wiszyarduivenisis anan
“P19190......”" wazedurgldlimionisns ndfidugy Wisey

FULUUNS U ULNET591989

fin9819n1591989nsde

[1] %a;ﬁum, Fomlsdouses), Ramindad), Wesitiiat: driinfiuvividelseiud, Vifu.

[2] @uwne ﬂsz%wégmzqa, nseenuUULaEIATIZEgaNaSTY, Ny naluladdiannsedad
LazABLAIMBIHINIYIR (NECTEC), 2001.

[3] J.R. Quinlan, C4.5: Programs for Machine Learning, Morgan Kaufmann Publishers, San
Meto, California, 1993.

A79819N15819899 NN TUTEYNIVINTG

[4] Fedusis, “Founew,” Tu vie In, FomsuszgaAnms, Fegomsuszauinms, Teaauiisni,
Su iou U idnay, wanin.

[5] 2sg¥ie vngldniug, “nsfnwiuimeaigussmadlalumsuf Ui nuesypainsuviendesiuiy
auaiun,” W 91e9uduidesnInnsUssauivInsseauuIYIA uninedesiuigaau
quium A%l 8 2559, u. 726-735.

[6] H. Worraruethai, “Staff Morale in Working at Suan Sunandha Rajabhat University,” in X//
International Conference on Human Resource Management and Professional
Development (ICHRMPD 2014), Paris, France, 2014, pp. 27-36.

F19819N15819899INTENT

(7] %a;jum, “Founany,” $9275577, IN, aTUT, eanTUNANTISNsds, ineuiiuw, ITfu.

[8] 7savie valvdnug, “Tannslennssy,” 2153153 vImsneluladonamnssy : un1INeIaeTIv)
aauguium, Yita, atud 2, niih 37-42, UNTIAN-Aune, 2559.

[9]1 M. Ito et al., “Application of amorphous oxide TFT to electrophoretic display,” J. Non-
Cryst. Solids, vol. 354, no. 19, pp. 2777-2782, Feb. 2008.

N199199 99NN ANUSWIoa1TUNUS

[10] %a@’um, “For5asinerinug,” Inendinusudearsinug JedeUSyan @), euminede,
Fousles, Touszina, iR,

[11] 359 ngyloAnug, “HasuiaaNananIsAneg,” Ine1anus us.u. (N5UIN15357A),
wInedemalulagnszasundmszuasinie, ngunne, 2551,

[12] J. O.Williams, “Narrow-band analyzer,” Ph.D. dissertation (Electrical Engineering), Harvard

University, Cambridge, MA, USA, 1993.
- 142 -



ANSEIAURVUUNAINY

A9UNAMUKIUTEUY https://ph01 tci-thaijo.org/index.php/fit-ssru windu wan
Foansneazideadiudy a1u150fndeldd nesussuidnisnsarsivinianalulad
QAANNTIN : WIINYIFUTIVAAINGUUNT AnzdrInTsuAansuazinaluladanainnssy
uInedenvigaluatiun wadl 1 auugnesuen WINTsE LWARAA NFUMN 10300
In3Anv 0 2160 1438 sio 23 5815 0 2160 1440 Email : fit_journals@ssru.ac.th

- 143 -



A | & Aeusdronssumaasuasinalulagonaiknssy
& | T8 yridngrdesiusnnaougiun

dawuwlag : AeusdAonssurAdasuazinalulaganairnssuy

1 auugnavuan wWaqda Asoinw4 10300
Ins 0 2160 1438 cid 23 WYulsd https://ph01.tci-thajo.org/index.php/fit-ssru



	Front Cover 13(1)
	เล่มวารสารเทคโนฯ ปี 13 เล่ม 1 2568 ครั้งที่ 2
	3. บทบรรณาธิการ13(1)
	4. สารบัญ 13(1)
	5.1 257076_ศศิธร ร่มพา 1-12
	5.2 258516_อรปรียา รัตนาวรุณวงศ์ 13-26
	5.3 259485_วิสิทธิ์  ลุมชะเนาว์ 27-39
	5.4 260909_Tongmean Teang 40-51
	5.5 261098_สุพัฒตรา ศรีญาณลัก 52-64
	5.6 261262_อนันตา สินไชย 65-79
	5.7 261418_พีรชญา ไขปัญญา 80-1055
	5.8 261773_สุชิน ฉวีวงษ์ 106-116
	5.9 261629_กัณฐิกา สามารถ 117-129
	5.10 262101_อรัญ  ขวัญปาน 130-140
	6. รายละเอียดการเตรียมบทความ 141-143
	Blank Page

	Back Cover 13(1)



