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Objectives

The main objectives of this journal are:

1. to publish research articles and academic articles in science and technology, Journal focus are Electrical Engineering,
Electronics and communication Engineering, Computer Science, Computer Engineering, Civil Engineering, Mechanical
Engineering, Industrial Engineering, Occupational Health and Safety, Environment Engineering and Agricultural
Engineering;

2. to become a center for exchanging innovations in science and technology among researchers and interested persons;

3. to become a collection of interesting and valuable research papers and articles;

4. to promote and encourage Southeast Asia University researchers and interested persons to develop innovations.

Scope
To publish research articles and academic articles (Review articles, Technical article, Special Articles) in science

and technology.

Schedule
SAU JOURNAL OF SCIENCE & TECHNOLOGY is published two issues annually. The first volume is published

between January and June and the second is published July and December in each year.

Comments on the article of the SAU JOURNAL OF SCIENCE & TECHNOLOGY is a personal opinion of the

author. Editors boards may not necessarily agree.
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Abstract: As the global economy and society continue to develop, environmental pressures

are intensifying, making the need for energy conservation and emissions reduction
increasingly urgent. In response to these challenges, a smart energy management platform
specifically designed for industrial parks is proposed. By utilizing advanced Internet of
Things (1oT) technology and integrated sensor networks, the platform achieves real-time
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monitoring of energy devices. Cloud computing is responsible for storing, analyzing, and
processing big data, offering a comprehensive solution for energy management. This
platform also facilitates the coordinated development of energy management, enabling the
interconnection of electricity, gas, and water resources. The interactive smart network has
been constructed to facilitate online intelligent operation and maintenance, as well as user-
friendly smart sharing services. Practical results demonstrate that this integrated intelligent
energy management system significantly enhances the level of information within the
enterprise. It not only significantly improves energy efficiency and reduces costs but also
enhances the profitability of enterprises. By effectively managing and controlling energy
consumption in industrial parks, the system minimizes resource waste, thereby achieving
the goal of conserving energy and reducing emissions.

Keywords: Smart Energy Management Platform, Internet of Things (IoT) technology,
Energy Monitoring, Cloud Computing, Energy Conservation and Emission Reduction

1. Introduction accounting and evaluation, and poor multi-
energy utilization [5-6], which is the main
goal of the proposed smart energy
management system. The collaboration
helps in aggregating data dispersed in
different locations. Real-time energy
consumption monitoring is the basis of the
system, which is realized through enhanced

Energy is the basis of human survival
and development. Moreover, energy
technology change and innovation are
related to social progress and development
[1-2]. The sharp increase in energy demand
for social development has led to the
overuse of energy, which has led to a series . -
of environmental pollution and energy measurements of major energy-consuming
equipment and key production stages [7].

problems, thus highlighting the urgent need
The measurement system enables accurate

to strengthen energy conservation and _
and up-to-date monitoring of energy

consumption patterns. In addition, previous

emission reduction measures. As a

significant ~ contributor  to  energy

consumption and carbon  emissions, research efforts have focused on individual

distribution systems, often neglecting the

industrial ~ parks are  implementing . :
synergistic management of multiple energy

sustainable management strategies [3-4].
sources such as natural gas and water

An enterprise energy management system o T
resources [8]. Utilizing loT capabilities, the

should not only meet the current energy

management needs of the enterprise, but system can collect real-time data on various

energy sources in the industrial park,

also significantly reduce the costs ° ] S
including electricity, water, and natural gas.

associated ~ with ~ data  collection, i _ ] ' i
This data integration is essential for

maintenance, and analysis. However, ' ] )
comprehensive analysis and informed

existing management platforms suffer from xr '
a number of problems, including sloppy and ~ decision making [9].

unrefined management, inaccurate carbon
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Upon addressing the limitations of previous
studies, the proposed system provides real-
time energy consumption monitoring,
dynamic optimization management, energy
efficiency policy integration, and reliable
digital evidence of safe production [10].
This paper presents a smart energy
management system for industrial parks
that aims to improve energy efficiency,
reduce costs, and promote sustainable
development practices. It promotes the
long-term sustainable development of
industrial parks through comprehensive
data analysis and informed decision making.

2. Tools and Methods
2.1 Research tools

In this study, a range of specialized
research tools were used to meticulously
collect and measure key data.

A data logger [11] was used to collect
data from various energy measurement
devices such as electricity meters, power
monitors and water meters. Its powerful
features, including an Intel Atom CPU, a
network interface with electromagnetic
isolation, and flexible data collection modes,
ensure its versatility. The data logger also
excelled in system troubleshooting and
diagnostics, supported by a range of
interfaces including USB and serial ports,
storage media and power management
features. The accompanying management
software further enhanced its usefulness,
providing a total solution for data collection
and analysis.

The Siemens Smart Controller (as
shown in Figure 1) had integrated
input/output points that could be expanded
with signaling boards and communication

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

modules [12]. Its features included digital
inputs and outputs, analog inputs, pulse
outputs, and high-speed counters that
provided sophisticated control interfaces.
Additional
allowed direct expansion using analog or
digital signals. At the same time, optional
extensions, including storage, PID
controllers, and real-time clocks, enhanced

communication  interfaces

its adaptability to a wide range of
requirements.

Fig. 1 Siemens Intelligent Controller.

Online instruments, including low-
range turbidimeters (as shown in Fig.2),
dissolved oxygen meters, and pH meters,
contributed  significantly to
monitoring and analysis.

Turbidimeters [13] with dot-matrix
LCD displays had a wide measurement

real-time

range and operated at temperatures up to
45°C, providing accurate measurements
with resolutions down to 0.001 NTU. The
Dissolved Oxygen Meter (as shown in Fig.3)
had a large LCD display that could display
multiple parameters simultaneously and
could operate with high accuracy and
stability over a temperature range of 0 to
60°C.
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Fig. 2 Online Low-Range Turbidity

Instrument.

Fig. 3 Online Dissolved Oxygen Meter.

The pH meter had a large LCD display
that could display multiple parameters at
the same time. Meanwhile, the pH meter (as
show in Fig.4) featured a large dot-matrix
display for long-term stability and
supported both pH and ORP measurements.

Together, these tools formed a
powerful framework for comprehensive
monitoring and management of the various
parameters within the system. Combining
accuracy, stability and flexibility, they
provided an advanced and reliable
infrastructure for the data collection and
measurement processes that were critical to

achieving project goals.

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

Fig. 4 Online PH Meter.

2.2 Data collection

The system utilized
monitoring subsystems to collect and
monitor resource data [14]: -electricity,
water and natural gas. The hierarchical
structure of the monitoring system was
shown in Fig5.
2.2.1 Electricity monitoring subsystem

According to the Technical Guidelines
for Building Energy Efficiency Supervision
System and other technical guidelines, the
lighting, power, and special power supplies
of the park were divided into three levels for

three main

detailed measurement and statistical
analysis of energy consumption. Detailed
information and statistical analysis data
were based on electric energy data. Specific
detailed information about electricity
meters included meter number, meter class,
meter code, meter name, meter location,
installation ~ time, meter  gateway,
communication time, and actual power
consumption.
2.2.2  Water

subsystem

consumption monitoring

According to the actual situation of the
park buildings, the real-time monitoring
included total water consumption and
segmented water consumption. Usually, the



UNANNIREY

municipal ~water supply department
installed a total water meter at the main inlet
of the park. Segmental water meters were
also installed in different areas, functions
and buildings. By collecting real-time data
from these meters, the overall water usage

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

of the park could be monitored in real-time.
This approach was effective in detecting
pipeline  leaks and  supports the
implementation of energy conservation
strategies throughout the campus.

Energy Data Presentation
and Publishing Plantform

Energy Data Presentation
and Publishing Platform

Data Presentation Layer

Data Storage Layer

Data Collection Layer

VU VO YD

Water Mete  Electric Meter  Heat Meter Water Mete  Electric Meter  Heat Meter Water Mete  Electric Meter  Heat Meter

Fig 5. Surveillance System Layered Structure.

2.2.3 Natural Gas Monitoring Subsystem

The core of the natural gas monitoring
sub-system was a dedicated natural gas
meter installed at the main natural gas inlet,
which provided real-time information on
the overall natural gas usage of the entire
industrial park. Segmented meters were
also installed in different zones, functional
areas and individual buildings to improve
accuracy. These meters continuously
collected real-time data to provide a
dynamic view of natural gas.

2.3 Data preparation and analysis

Data preparation and analysis were
carried out by using a three-tier architecture
energy regulatory platform.
2.3.1 Data Layer

An integrated end-to-end data solution
provided by SQL Server provided a secure,
reliable, efficient and feature-rich platform
stakeholders within the
organization. It was used to process data
within the industrial park and support
business intelligence applications. The
database management system improved

for wvarious
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operational efficiency by providing
powerful and familiar tools for field
operators and building managers while
reducing the complexity of creating,

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

deploying, managing, and using data and
analytics applications across multiple
platforms. The architecture of SQL Server
was shown in Fig.6.

SQL Server Archirecture
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Fig. 6 SQL Server Architecture.

2.3.2 WEB Layer

The platform would leverage the
Microsoft Visual Studio .NET and
Microsoft .NET 4.0 frameworks, as well as
the cutting-edge applications provided by
Microsoft .NET, to provide developers with
a suite of development tools that could be
used to quickly and easily create state-of-
the-art applications while providing
applications with offer greater reliability.
The ability to develop systems faster by
using public language runtime libraries
(part of the .NET Framework) dramatically
increased the number of resources available
to developers. NET services and other NET
building block services provide many of the
core functions required by applications,
such as user authentication, notification
functions, contact lists, and more, without
additional coding effort. Therefore, such a
platform provided greater reliability for
program development with rich processing

power and currently available bandwidth.
NET framework enforced type safety,
explicit code sharing, and application
isolation.

Highly Integrated Performance: NET
also had database access capabilities that
allowed developers to introduce ODBC-
compliant data stores into their application
architecture. By allowing other departments
to utilize their legacy applications and data
stores, as well as providing specialized data,
departments were able to reduce internal
consumption and expand the functionality
of the information available to multiple
levels of managers.

2.3.3 Seamless Integration of Data and
Network Tiers

SQL Server and Microsoft Visual
Studio formed an integrated development
and database platform (as shown in Fig. 7)
that had been fully validated by numerous
benchmark tests. Of particular note was the
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strong support provided by the .NET
framework, which gave the platform
excellent performance characteristics. This
combination not only met the requirements
of critical applications in industrial parks
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but also highlighted the outstanding
computing power of SQL Server in
benchmarks on the new generation of 64-bit
processors.
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Fig. 7 Data and Web Integration Diagram.

3. Results and Discussion

3.1 Research findings

The results of the study showed that
the Intelligent Energy Management System
(IEMS) [15] was a pioneering and
transformative approach to smart energy
systems in industrial parks, providing
comprehensive support to governmental
public,
enterprises. As an intelligent assistant at the
governmental level, IEMS provided a

agencies, the and industrial

scientific basis for decision-making through
real-time data and analytics, and facilitated
the development of rational and sustainable
energy policies. At the public level, IEMS
was a guide for energy conservation,
providing
intelligent suggestions, encouraging the

disseminating  information,

public to actively participate in energy
conservation actions, and guiding society
towards sustainable development. At the
enterprise level, IEMS acted as an energy
therapist,  conducting  comprehensive
energy diagnosis and proposing solutions to
improve efficiency. At the same time, the
platform integrated enterprise control
systems, production monitoring and energy
management functions, providing a
centralized  solution  for  real-time
monitoring, reporting and control. This
seamless integration formed a powerful
energy management system that not only
met current operational needs but also laid
the foundation for strategic decision-
making, cost reduction, and
practices,

making the platform a key enabler for

environmentally  sustainable
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efficient, environmentally friendly energy
management across different organizational
structures and deployment scenarios.

3.2 Quantitative

analysis

3.2.1 Energy consumption structure report
Users could flexibly customize the

report content, format, generation cycle and

and qualitative
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export/send rules according to management
needs. The report included data on regional
energy consumption, equipment energy
consumption and  energy-consuming
organizations (as shown in Table 1). This
feature provided powerful data support for
management decisions and facilitated

energy audits.

Table. 1 Energy consumption statement for 2022

Months Electrical Natural gas Water Equivalent standard
power (10,000 (10,000 m3) (10,000 tons) coal tcey
1 497.10 31.00 1622 1001.27
2 298.41 17.40 14.69 590.62
3 493.86 130.85 1631 2209.84
4 529.03 64.22 17.11 1444.66
5 64826 67.10 16.19 162538
6 563.95 68.65 17.01 1541.29
7 744.18 6697 1521 1740.85
8 631.51 60.69 14.75 1525.73
9 410.06 4561 15.77 1071.32
10 308.02 4498 15.88 938.36
11 13298 4395 12.09 70748
12 43.64 4027 1445 555.02
Total 5301.00 681.69 185.68 14951.82

3.2.2 Electricity management

The system's electricity consumption
the
development of an advanced real-time data
gathering and monitoring system, which

management relied heavily on

was specifically developed to extract vital
information from the operating data of the
enterprise's Its
primary goal was to provide the monitoring
center with a comprehensive overview of

electricity  equipment.

the power condition, encompassing load
distribution, total power usage, and other
data, while simultaneously managing
power-consuming gadgets around the
enterprise. The interface enabled the
continuous, real-time capture of operational

data, resulting in a dynamic snapshot of the
power condition. The monitoring center
was able to collect and successfully analyze
complex power metrics by employing data
analytics and visualization capabilities.
Table 2 showed the year-over-year monthly
electricity use.
3.2.3 Water use management

Important information was extracted
from the operational data of water-using
equipment within the enterprise, aiming to
provide a comprehensive understanding of
the status of water resources. The platform's
water monitoring system included the flow
status of the distribution network, leakage
detection, and total water consumption, thus
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ensuring seamless integration of real-time
data collection. Using data analytics tools,
the monitoring center could track water use
patterns and interpret complex metrics to
make informed decisions for optimizing
water use and improving operational
efficiency [17]. The ability to respond to

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

water fluctuations in a timely manner
enabled a balance to be struck between
operational needs and sustainable resource
utilization, thereby facilitating targeted
management and  reducing
environmental impact.

water

Table. 2 Year-over-year monthly electricity use

Months Electricity consumption (10,000 kwh, ~ Year-over-year decline
1 497.10 3240%
2 29841 29.50%
3 493.86 35.20%
4 529.03 21.60%
5 648.26 30.15%
6 563.95 22.26%
7 744.18 31.70%
8 63151 2835%
9 410.06 17.16%
10 308.02 26.32%
11 132.98 24.37%
12 43.64 26.73%

The water use structure of industrial

parks could be categorized into the
following four main types (daily water use
by structure was shown in Fig. 8).

(1) Cooling Water: Cooling processes
required large quantities of water to lower
the temperature of equipment and furnaces.
The water used for cooling equipment,
cooling towers and cooling circulation
systems was included.

(2) Process water: Water was required
at all stages of the production process,
including raw material processing, smelting,
steelmaking and rolling. Examples include
pickling, alkaline washing, cold rolling and

hot rolling.

(3) Cleaning water consumption: In
industrial parks, water was needed to clean
equipment, pipelines and product surfaces
during the production process to ensure
product quality and normal operation of the
equipment. Cleaning water included
equipment cleaning water, product cleaning
water and equipment maintenance water.

(4) Water for domestic use: Industrial
parks had to provide water for the daily life
of employees, including water for toilets,
drinking water and bathing. Although a
small percentage of total water use, it was
still an important category of water use.
3.2.4 Natural gas consumption management

The Natural Gas Management System
was designed to provide comprehensive
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monitoring and intelligent supervision of main functions and modules that this study

natural gas usage. The following were the

offers:
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Fig. 8 Substructure Daily Water Use.

(1) Real-time parameter monitoring:
Using real-time monitoring, historical data
logging, and intelligent analysis, the gas
management solution helped users manage
and optimize gas usage more effectively,
ensuring a safe and efficient system. It
included the operating status of natural gas
equipment (valve position, pressure, etc.),
real-time monitoring of natural gas flow to
ensure that the system operates within safe
and efficient limits and provided real-time
data on current natural gas consumption.

The real-time parameter monitoring of
the natural gas equipment, including the

10

daily monitoring data of operation status,
valve position, and pressure, was shown in
Table 3.

(2) Historical data recording: The
system recorded historical data on various
parameters of natural gas equipment as a
basis for performance evaluation and
troubleshooting. data

utilized to analyze trends and fluctuations in

Historical was
natural gas usage.

A system for trend analysis using
moving averages had been implemented for
natural gas usage. For example, assume a 3-
month moving average was used:
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Table. 3 Daily Natural Gas Monitoring Data.

Pressure value

Time Operational status Valve status KPa
08:00:00 Running Open 3457
09:00:00 Running Half-open 334.8
10:00:00 Running Open 359.2
11:00:00 Stopped Closed 3146
12:00:00 Running Half-open 3254
13:00:00 Running Open 354.1
14:00:00 Stopped Closed 3012
15:00:00 Running Half-open 3335
16:00:00 Running Open 362.8
17:00:00 Stopped Closed 3107

A moving average was calculated for
each month: A moving average was
calculated by taking the average of the data
over a certain period and using that average

Moving Average

For the first month, no moving average
was calculated, as no data were available for
the first three months. The raw data and the
calculated moving averages were plotted as
a trend chart (as shown in Fig.9). The chart
showed an increasing, decreasing, or steady
trend.

3.2.5 Implementation effects

(1) Economic benefits

The implementation of the energy
Internet project in industrial parks promoted
the synergistic development of electronic
information, energy conservation and
environmental protection industries and
industrial Internet. With the energy internet
cloud platform as the core, the Internet was
deeply integrated with energy production,
transmission,  and to

comprehensively manage various energy

consumption

11

as a proxy for that period. Assume a 2-
month period was selected (the first month's
usage was counted as ao):

— Z]1c=0 ag
2
forms. This integration ensured that the

(D

multi-energy  flow  system  operated
efficiently and safely, improving economic
benefits, operational efficiency and
competitiveness.

The construction of the energy internet
platform was expected to improve energy
utilization efficiency by about 10% and
save a large amount of energy costs of about
RMB 9.93 million per year for the industrial
park. Through the platform, the expected
profit of related industrial projects was
expected to be between 15% and 20%, and
by 2025, the annual revenue output would
be about RMB 100 million. It was shown
that the demonstration and promotion of
this study were expected to accelerate the
investment and construction of smart

energy projects and promote the rapid and
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steady development of the industrial chain,
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expenditure of energy-using units in the

thereby promoting the synergistic growth of  past three years were shown in Fig.10.

related industries. Details of energy cost
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Fig. 9 The Monthly Usage of Natural Gas.

s Electrical Power
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Fig 10 Total Energy Cost (RMB).

(2) Social benefits
Through the construction of this
realize accurate

project, it aimed to

monitoring and intelligent control of energy

consumption and carbon emission activities.

The goal is to reduce the intensity of energy
consumption per unit of GDP and the total
amount of carbon dioxide emissions in the
whole zone. Integrate innovative energy-
saving and low-carbon system overall

12

solutions, and deeply explore the energy-
saving and emission reduction potential of
the development zone. It was important to
adjust and optimize the energy supply and
consumption structure of the development
zone, increase the proportion of clean and
renewable energy consumption, and
ultimately improve the overall energy
utilization efficiency of the entire region.
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In the “Citizen’s Energy Saving and
Emission Reduction Handbook™ of the
Ministry of Science and Technology [18],
the energy consumption of saving 1 kWh of
electricity was explained as follows: Every
1 kWh of electricity saved was equivalent
to saving 0.4 kg of standard coal and 4 liters
of clean water. At the same time, it could
reduce pollutants such as 0.272 kg of
carbon dust, 0.997 kg of carbon dioxide,
0.03 kg of sulfur dioxide and 0.015 kg of
nitrogen oxides. By 2022, the park could
save 11,132,100 kWh of electricity through
project construction and operation. It was
equivalent to saving 0.14 million tons of
coal equivalent, reducing 0.03 million tons
of carbon dust emission, 11,000 tons of
carbon dioxide emission, 0.033 million tons
of sulfur dioxide emission, and 0.017
million tons of nitrogen oxides emission in
the planning area that mainly relied on
thermal power generation. Calculated by
the domestic carbon emissions trading price
of 67.738 RMB per ton, the reduction of
carbon dioxide emissions could bring the
equivalent of 220,000 RMB profit for the
enterprise.

4. Conclusions

The implementation of the platform
has enabled energy managers to make
informed decisions, set efficiency targets
and foster a culture of energy conservation
in industrial parks. The deployment of
smart energy management platforms in
industrial parks has yielded significant
results. Real-time monitoring enables
energy managers to make informed
decisions, identify areas for optimization
and implement proactive measures. Setting

13
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efficiency targets, establishing consumption
standards, conducting regular audits, and
actively managing and controlling energy
use. The platform also helps to disseminate
information on energy efficiency and
promote services that encourage a culture of
sustainability in industrial parks. These
findings highlight the potential of smart
energy management platforms in achieving
sustainable  development goals. By
improving energy efficiency and reducing
costs, such platforms can contribute not
only to individual industrial parks but also
to  broader

environmental

energy efficiency and
protection goals. The
experience gained from this study provides
valuable resources for future research and
implementation in different industrial
settings, advancing the field of energy
management and facilitating the transition

to a more sustainable future.
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Abstract This study examines the practical significance of external wall insulation
technology in building construction. The study emphasizes that external wall insulation

improves occupant comfort and increases building protection, and should focus on
materials and methods, using case study methods and thermal conductivity measurements.

The main materials include polystyrene panels (EPS), extruded polystyrene foam panels
(XPS), thermal insulation mortar, cement foam insulation boards and rare earth insulation
materials. The results of the study revealed different thermal conductivities of different
materials, and the same materials under different conditions. The moisture levels of
insulation materials affecting the thermal conductivities were also highlighted. The

conclusion showed that EPS and XPS were more suitable for use as external wall insulation

17
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in China. The necessity of selecting insulation materials tailored to specific environmental

contexts points out that although insulation is promising, there should still be strict

standards in construction.

Keywords: External Wall Insulation, Thermal Conductivity, Insulation Materials.

1. Introduction

In China, with the escalation of
urbanization and the improvement of
people’s living standards, the average
yearly national energy consumption growth
rate is about 7.5 % [1] and in current
construction projects, the utilization of
external wall insulation technology carries
significant practical value, not only meeting
China’s energy conservation and emissions
reduction obligations but also contributing
to the establishment of a sustainable society
[2]. Without this technology, occupants
would face considerable discomfort during
varying seasons. The implementation of
external insulation considerably improves
living conditions, improving the indoor
environment and atmosphere [3].

External wall insulation technology
has been applied as a building's protective
outer layer [4]. This thermal insulation layer
regulated itself, reducing wall cracks and
ensuring public safety. Such external wall
insulation materials have been found to be
applied in domestic buildings across both
northern and southern regions to maintain a
comfortable indoor temperature. EPS
(expanded polystyrene insulation utilizes a
blowing agent, steam and molds to expand
the polystyrene into the final product), XPS
(Extruded polystyrene insulation using
blowing agents, heat, and an extruding
machine to create the insulation sheets), PU
(Polyurethane) foam, rock wool, and glass

18

wool, are commonly used for exterior wall
insulation, each offering distinct advantages
[5, 6, 7]. Researchers revealed that XPS and
EPS schemes the
compromise choices, while the rock wool
insulation scheme was the last option. The
study could facilitate the implementation of
building envelope retrofit by providing
useful guidance for the selection of external

insulation were

wall retrofit schemes.

Known for superior thermal insulation
performance, EPS has been widely used in
external wall insulation systems [8]. XPS
possesses a closed-cell honeycomb
structure, resulting in low water absorption,
high compression resistance, and resistance
to aging [6]. PU foam is excellent in
insulation properties and fire resistance [7].
Rock wool and glass wool serve as
inorganic fiber insulation materials with
resistance to high temperatures and fire [9].
Further, thermal insulation mortar and
foamed cement technology contribute to
constructing building surface insulation
layers and concrete structures, respectively
[10]. white, heat preservation paint, when
applied to surfaces, provides insulation,
contributing to energy efficiency [11].

Thermal conductivity, denoted by the
coefficient A (W/m-'K), indicates the
amount of thermal conductivity through an
object per unit area, a unit of the
temperature difference, and time [12].
Insulation materials, often porous or fibrous,
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are greatly influenced by density and
humidity. Materials with a thermal
conductivity below 0.2 (W/m-'K) are
generally termed thermal insulation
materials, with those below 0.12 (W/m-K)
considered high-efficiency thermal
insulation materials [5]. The greater the
thermal conductivity, the less effective the
insulation. Therefore, thermal conductivity
points out the inverse relationship between
temperature change and insulation.

Density, represented by p (kg/m?), can
be determined by measuring mass per unit
volume. Materials with higher porosity led
to increased heat transfer through pores.
The porosity that is percentage volume
occupied by pores (N) can be evaluated
from

N=(V1/V2)x 100 .. (D)
where V1 is pore occupied by the volume
(m*) and V2 is the overall volume of
material (m?). Porosity significantly
impacts thermal conductivity. The higher
porosity results in lower conductivity. It is
critically practiced to balance density to
ensure minimal moisture absorption and

meet strength requirements without
compromising performance.
Moisture content in insulation

materials is affected by both free water and
surrounding humidity. The percentage
humidity (W) can be calculated using the
formula,

W=(G1-G2)/G2 x 100 .. (2)
where G1 is the wet specimen weight and
G2 is the weight in a dry state [11].
Managing moisture is essential, considering
its influence on material weight, volume,
and water content. Maintaining optimal
density, balancing porosity, and addressing
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to the
materials

contribute
insulation

moisture
effectiveness

concerns
of
collectively.

Upon exposure
material’s thermal

to moisture, the

conductivity
significantly increases. The pore space gas
typically consists of air with a low thermal
conductivity of 0.03 (W/m-K).
comparison, water exhibits much higher
thermal conductivity, approximately 0.58
(W/m-K), which is 20 times that of air.
Conversely, ice registers a thermal
conductivity of about 2.3 (W/m-'K), 78
times that of air and four times that of water,
particularly when the temperature drops
[12]. The initial freezing

In

below zero
involves unrestricted water in rough pores
and capillaries, and as the temperature
further  decreases, restrained
progressively solidifies, resulting in an
elevated thermal conductivity coefficient
[13].

Table 1 shows the variation of the
thermal conductivity of red bricks in their
natural state with moisture content [14].
Change of thermal conductivity of red
bricks with moisture content is common in
the natural state. The wet condition of the
thermal insulation material has a great
influence on the thermal conductivity
coefficient. Therefore, the moisture-proof
construction of the enclosure is very
important, and it must be ensured that the
thermal insulation material is not seriously
affected by moisture. And can timely
discharge moisture to the outside.

water

Table. 1 Thermal conductivity of red bricks.
Moisture (%) 7.57 3.54 201 0.00
A 1.60 120 0.80 0.60
A: Thermal conductivity, Wm-k




UNANNIRE

Examining influential characteristics
such as exterior surface, brick wall
thickness, brick and insulation material, and
orientation differential insulation thickness
has been crucial in previous investigations
[15]. Researchers were concerned with the
numerical simulation of external wall
insulation system durability for buildings in
regions with hot summers and cold winters.
This study focused on the durability of EPS
insulation, offering valuable insights for the
design and durability assessment of other
insulation materials. Common durability
issues in external thermal insulation
systems, like cracking, hollowing, and
detachment, significantly impact safety and
energy efficiency [16]. In addition, the
thermal performance of the three usual
insulation materials (polyurethane,
polystyrene, and mineral wool) dimension
at2.4m. x 2.4 m. x 2.4 m. were constructed
and measured throughout a year of summer
and winter conditions [17]. Further, Zhang
and coworkers emphasized that extruded
polystyrene  (XPS) and  expanded
polystyrene (EPS) insulation schemes were
the compromise choices, while the rock
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wool insulation scheme is considered the
last option. The study had the potential to
ease the implementation of building
envelope retrofit projects by offering useful
guidance for selecting external wall retrofit
schemes [18].

A significant disparity in the design
standards for the heat transfer coefficient of
residential  building envelopes exists
between China (Northern and Southern)
and foreign countries [16]. Table 2 provides
a brief comparison of the thermal
conductivity of domestic and international
building envelopes [19].

The identification of materials suitable
for domestic buildings in both northern and
southern regions to maintain a comfortable
indoor temperature is a fascinating pursuit.
This study explored different external wall
insulation  materials
conditions to identify the most suitable for
improving insulation efficiency. It included

under  various

assessing the thermal conductivity of
building materials' fresh and dry external
wall insulation, as well as analyzing

engineering practice cases.

Table. 2 Thermal conductivity of building envelopes.

Thermal conductivity, A (W/m=K)
No. Area Roofs Exterior Walls | Exterior Windows
1 Beijing 126 1.70 6.40
2 Harbin 0.77 1.28 326
3 England 045 045 240
4 Japan 023 042 233
5 Sweden 0.12 0.17 2.00
6 Canada 0.17 027 222
7 Denmark 0.20 0.30 2.90
8 Germany 022 0.50 1.50
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2. Materials and Methods
2.1 Apparatus

A thermal conductivity apparatus in
our laboratory was employed to determine
the thermal conductivity of a given material
(Figure 1). According to Fourier’s law of
heat conduction, the testing procedure
could be founded on the law of one-
dimensional thermal conduction, which
describes how heat is transferred through
materials (Figure 2). The device’s testing
method involved precisely gauging the
temperature change on a sample and
utilizing the law of thermal conduction to
compute the thermal conductivity.

In the conventional approach, an
unknown sample was sandwiched between
two known reference samples in a plate
method tester.
Additional consideration was given to
minimizing even the minute heat losses.

thermal  conductivity

The procedures to measure and evaluate the
thermal conductivity of materials were
employed as following.

Thermal conductivity meter :
Adjustment of various
A

: recording

Printer: Prints the value of each €——
parameter bz

Fig. 1. Thermal conductivity meter.
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Known samples ATy AL,=L
test samples

ATs Alg=L

Known samples ATy ALz=L

Fig. 2. The principle of conduction.
1). Pre-treatment: A thermal conductivity
meter with a certificate of conformity was
used. Before switching on the instrument,
the whole instrument had to be pre-treated,
mainly to enable the components to achieve
relatively stable state, such as heaters,
temperature measurement resistors and so
on.
2). Sample preparation: The sample
preparation was also a key step in the
thermal conductivity experiment; the size
and geometry of the sample must meet the
requirements of the general requirements of
the sample area was greater than the area of
the shape of the insulation plate, in order to
ensure effective heat transfer.
3). sample clamping: the sample was
placed between two pieces of spacing
between the insulation plate and would be
clamped to ensure that the sample would
not move and fall off.
4). the The
thermistor was fixed in the middle of the
the
difference and heat flux of the sample.
5). Apply temperature gradient: The
heater was fed into the constant current

Mounting thermistor:

sample to measure temperature

source to start heating, and the temperature
of the location on another holding plate was
that
temperature difference was created. All
tests were performed at room temperature

measured to ensure a certain
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of 20 C, the sampling time interval was
1,000 ms, and the over all test took 160
seconds.

6). Calculation of experimental data: The

measurement data (A) were collected to
obtain the thermal conductivity of the
sample.

With the previous moisture content
combined with a thermal conductivity
meter, we could derive different thermal
conductivities.

2.2 Materials

Ten pieces of samples representing 5
major external wall insulation materials (1.
EPS, 2. XPS, 3. insulation mortar, 4. fly ash
or cement foam insulation board, and 5. rare
earth) were prepared for experimentation.
The samples, sizing 300 mm x 300 mm and
with a thickness not exceeding 50 mm, were
prepared according to thermal conductivity
tester specifications. The insulation panel
samples, and slurry materials obtained from
the construction site and manufacturers,
respectively, were the primary selections
for building insulation material. Following
the consideration of moisture absorption
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effects, the materials were stored under
laboratory  conditions ~ with  normal
temperature and humidity for over 90 days.

3. Results and Discussion

The tested thermal conductivity of
various samples was shown in Table 3.
Such data were calculated from fresh and
dry samples.

Without considering external factors, it
was evident from this dataset that thermal
insulation mortar containing XPS, EPS, and
polystyrene particles exhibited lower
thermal conductivity and better insulation
effectiveness than the others. Specifically,
XPS and EPS showed the best outcomes;
these materials were commonly used in
construction for thermal insulation.

Another set of data would be acquired
upon placing experimental blocks in a
highly arid setting, completely secluded
from water vapor and safeguarded against
any moisture or water. The blocks would
then be left to be tested for a duration of 90
days. Subsequently, the resulting thermal
conductivities were also shown in Table 3.

Table. 3 Thermal conductivity of the tested material.

External wall material Thermal conductivity, A (W/m=K)
insulation Before drying After 90 days drying | The Difference
1. XPS from A 0.027 0.028 =0.000
from B 0.033 0.031 = 0.000
2. EPS Rigid from C 0.039 0.040 = 0.000
Lightweight from D 0.070 0.069 = 0.000
3. Mortar Interior from E 0.095 0.066 =0.030
Exterior from F 0.146 0.069 =0.077
4. Flyash  from K 0.162 0.068 =0.094
5. Rare earth from L 0.157 0.080 =0.077

From the experimental data, the results
were clearly indicated as follows. XPS
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possessed low density (from its nature) and
low thermal conductivity and provided
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good strength and aging resistance. EPS
also exhibited low thermal conductivity but
offered poor strength and aging resistance.
The EPS wall, used in building construction,
was very easy to break. Measured data from
the field sampling could be seen in many
projects using such materials were not only
a large thermal conductivity and poor
strength could not meet the requirements.
While mortar (polystyrene particles
thermal insulation), a big category in the
building insulation materials market, was
still the mainstream. Its lower prices and
convenience in construction were the
priority choice of customers. However, the
mortar showed thermal conductivity.
Finally, rare earth showed the largest
thermal conductivity value of 0.080 — 0.090.
Upon comparing and analyzing the
data, it was apparent that the measured
thermal conductivity of both XPS and EPS
panels from various manufacturers
coincided well under adiabatic conditions.
It was necessary to note that other external
factors were not taken into consideration.
Common insulation materials had varying
market appeal depending on cost and
construction requirements. Within the new
construction sector, the XPS board held a
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promising future due to its systematic and
professionally supported construction team.
This material had the potential for further
development. Existing building renovation
projects benefited from polystyrene granule
thermal insulation mortar, which had
practical use.

Effective management of engineering
projects was a necessary prerequisite to
ensure that the project ran smoothly. The
construction unit had to pay great attention
to it [20]. Hence, the supervision system
and regulatory system were established
with  reference to the construction
conditions and  construction  status.
Effective management according to the
regulations, especially the selection of
materials [21].

Through the introduction of the
mentioned types of materials and
experimental calculations in different
environments, while taking into account the
humidity of the outside world, the common
thermal insulation materials were applied to
different environments. The practical
experience from the construction sites'
detailed recommendations was presented in
Table 4.

Table.4 Commonly used materials for exterior wall insulation

No. Name Application Advantages: Disadvantages
1 XPS Common thermal 1. More compact 1. Costs more than
insulation materials 2.Low water absorption | EPS
2 EPS Common thermal 1. Easy to cut and install 1. Flammable
insulation materials 2. Effectively reduce heat
loss
3 PU Buildings requiring higher 1. Better fire resistance 1. High cost
insulation properties 2.Quality is also lighter
4 Rock wool Common materials 1. Inorganic fiber 1. Absorb water easily
insulation materials 2 Crush/crack easily
2.Good temperature/fire
resistance
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Table. 4 Commonly used materials for exterior wall insulation (continue)

insulation materials

No. Name Application Advantages: Disadvantages
5 Glass wool Common materials 1. Inorganic fiber 1. Fragile
insulation materials 2.Single use only
6 External wall | Sprayed onto the surface of | 1.Environmentally 1 High price
insulation an exterior wall friendly 2 Poor fire
coatings 2. Convenient performance
7 Cement Foam | Common thermal 1. Non-combustible 1. Hight weight

2. Moisture resistant 2. High price

8 Rare earth 1. High-temperature
environments

2. Special industrial
buildings:

3. High-end construction
projects

1. Excellent thermal
insulation
2. High temperature
resistance

1 Very high price
2 Resource constraints

4. Conclusion

1. It could be proved that in the natural
dry state XPS, EPS sheet thermal
conductivity coefficient by the material
hygroscopicity effect was very small.

2. The polystyrene particles thermal
insulation mortar, physical foaming of low
alkali cement fly ash mechanical casting
molding thermal insulation light board, rare
earth perlite thermal insulation materials
such as measured thermal conductivity and
manufacturers in the adiabatic conditions
measured thermal conductivity had a large
difference, with some even showing
differences of more than double. 3.  The
thermal conductivity of these insulation
materials by the material hygroscopic
influence. This discrepancy was attributed
to the hygroscopic influence on the thermal
conductivity of these insulation materials.

4. In essence, the thermal conductivity
of these materials at room temperature was
closely linked to the moisture content, with
moisture content being a crucial factor
affecting thermal conductivity.
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5. Prospects and Shortcomings

Overall, the implementation of strict
control measured at each stage of exterior
wall insulation construction technology was
essential to ensure that the insulation met
the required standards [22]. The workforce
should have a firm grounding in
professional knowledge and skills, strictly
adhere to specification requirements, and
aim to enhance quality control and
construction  management [23]. A
comprehensive analysis was carried out
based on energy, environment, and
economy criteria where the energy,
environment, and economic costs of
producing insulations were taken into
account and mineral wool insulation with
the thickness of 11 cm was the best
optimum state among most investigated
[24].

Further study, to guarantee the quality
of the external wall insulation project,
should focus on  post-construction
conservation and maintenance, which are
vital to ensure the sustained effectiveness of
external wall insulation. Such discussion
primarily focuses on the application of
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external wall insulation in projects; many
aspects that have not been taken into
account, for example, the specifics of
construction processes, quality control,
costs, fire prevention, and waterproofing,
should be considered. Therefore, a
comprehensive evaluation encompassing
all these facets is necessary for refining

thermal insulation comparisons and
selecting appropriate  materials and
strategies.

In practical application, it is necessary
to start more from innovative research,
deepen the existing production methods and
performance enhancement methods of
environmentally friendly materials as much
as possible, and continuously improve the
energy-saving effect in the field of building
materials so that the building can better
contribute to society.
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Abstract Fins are the most widely used surface that enhances the heat transfer performance
of heat exchangers. When the temperature of fin surface is lower than the dew point
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temperature, the water vapor in the moist air will condense and adhere the fin surface.
The fin surfaces are under partially wet surface conditions. There is simultaneous mass,
sensible heat, and latent heat of vaporization. In this research, the effects of air temperature

and relative humidity on the temperature distributions and local heat transfer rates of the
longitudinal fins of rectangular and triangular profiles under partially wet surface
conditions are presented. From the results of programming, it can see that when the

temperature and relative humidity of air increase, the temperature and heat transfer rate of
air increase too. Additionally, the proportion of wet surface also increase. However, for the

rectangular and triangular profiles, when the relative humidity increases, the local heat
transfer rate at fin tip area decreases.

Keywords: Longitudinal fins, Partially wet surface conditions, Rectangular profile,
Triangular profile.
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Abstract This research paper investigates the presence of conscious bias in LinkedIn job
postings within Thailand, focusing on gendered language and its impact on recruitment
practices. Conscious bias, manifested through explicit preferences in job descriptions, can
perpetuate inequality in the labor market. By analyzing job postings across ten in-demand
roles in the tech and data-driven sectors, this study identifies patterns of gendered language
and explores their implications for gender diversity in recruitment. By tokenization
techniques in Natural Language Processing (NLP) , the research reveals that masculine-
coded language is more prevalent in technical roles, potentially discouraging female
applicants and contributing to the underrepresentation of women in leadership and senior
positions. Additionally, the paper highlights the role of educational requirements as a
barrier to inclusivity, particularly in fields that favor candidates with advanced degrees. The
findings underscore the need for more inclusive job postings and greater enforcement of
anti-discrimination policies to promote equality in the Thai labor market.

Keywords: Conscious bias, Gendered language, Gender diversity, Anti-discrimination

policies

1. Introduction

The digitalization of recruitment how recruitment  platforms can
practices has transformed how job unintentionally propagate biases,
opportunities are posted and accessed, with  particularly in terms of gender, age, and
LinkedIn emerging as a significant platform  race [2]. In Thailand, these biases often
for both employers and job seekers. reflect societal norms and cultural
However, despite the advantages of this expectations, which can influence how
digital shift, there are growing concerns employers frame job advertisements. For
about the existence of conscious bias in job  instance, research by Thamsuk et al. [3]
postings on LinkedIn, particularly in the underscores that job postings in Thailand
context of Thailand. Conscious bias refers may perpetuate gender-based expectations,
to deliberate or explicit prejudice that such as preferring male candidates for
affects decision-making processes, often technical roles, which reflects broader
manifesting in discriminatory language or ~ socio-cultural dynamics.
practices [1]. Previous studies highlight
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Moreover, conscious bias extends
beyond gender, impacting areas such as
educational ~ background, age, and
appearance, all of which are commonly
mentioned criteria in Thai job postings [4].
This paper aims to explore how conscious
bias manifests in LinkedIn job postings in
Thailand and the potential implications for
equality and inclusiveness in the labor
market. By drawing on relevant academic

literature and  analyzing real-world
examples, this study will shed light on the
underlying  factors  contributing to

conscious bias and propose solutions for
creating more equitable recruitment
practices.

While LinkedIn offers a platform
where job seekers and employers can
connect globally, it has also been observed
that the content and structure of job
advertisements may reflect conscious or
implicit biases, affecting the inclusiveness
of the recruitment process [5]. Conscious
bias in job postings can often be subtle but
impactful, especially when employers
include specific requirements that may
disadvantage certain groups. For example,
phrases such as "young and energetic" or
"male preferred" indicate clear preferences,
which can discourage potential applicants
from diverse backgrounds [6]. In Thailand,
societal expectations, such as favoring
candidates with a certain appearance or
those who have graduated from well-known
universities, further exacerbate these biases
[3]. By examining job advertisements on
LinkedIn through the lens of conscious bias,
this study aims to identify recurring patterns
and propose actionable steps to mitigate
bias in recruitment, thus fostering a more
inclusive hiring landscape.
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1.1 Conscious and Unconscious Bias
in Job Postings

The literature on bias in job
descriptions reveals several types of biases
that influence recruitment outcomes, often
perpetuating inequality. Gender bias is one
of the most studied forms, with research
showing that language in job descriptions
often favors male candidates for leadership
and technical roles. For instance [7],
highlight how gender stereotypes influence
employers’ perceptions, particularly in
male-dominated industries like technology
and engineering. This bias, reinforced by
terms like “assertive” or “competitive,” can
dissuade women from applying, especially
for senior roles due to stereotypes about
their leadership abilities [8].

Racial and ethnic bias is similarly
pervasive. Bertrand and Mullainathan's [9]
landmark  study  demonstrated that
candidates with "ethnic-sounding" names
were significantly less likely to receive
callbacks for interviews compared to those
with traditionally "white-sounding" names,
even when qualifications were identical.
Such biases can be present in job
descriptions through culturally specific
language or assumptions that may alienate
minority candidates [10].

Age bias is another of

discrimination embedded in recruitment

form

practices, especially when job descriptions
use phrases like “young, dynamic team.”
Older job seekers, particularly those over 50,
are often viewed as less adaptable and
technologically proficient compared to
younger candidates [11]. This is especially
prevalent in industries such as IT and
marketing, where youth is often equated
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with innovation and adaptability [12].

In addition, disability bias is frequently
found in job descriptions that emphasize
physical or sensory requirements, even
when such abilities may not be essential for
the role. These unnecessary requirements
can discourage individuals with disabilities
from applying, limiting their opportunities
[13]. Finally, educational and experience
bias can also be present, with job
descriptions sometimes requiring degrees
from prestigious institutions or an excessive
number of years of experience, which
disproportionately excludes candidates
from diverse educational backgrounds or
younger, less experienced applicants.

Addressing these biases requires a
deliberate effort to revise job descriptions,
focusing on neutral, inclusive language that
emphasizes essential qualifications rather
than  perpetuating  stereotypes  or
unnecessary requirements. Such changes
are critical for fostering more equitable
hiring practices and promoting diversity
within organizations.

1.2 Job Posting Quantitative Analysis
Methods

Building on the foundational studies of
gendered word usage in job descriptions,
recent research has emphasized the role of
language in reinforcing gender stereotypes.
For instance, Kay, Gaucher, and Friesen [14]
discovered that certain masculine-coded
words, particularly those representing
agency and dominance, are more likely to
deter female applicants. This concept aligns
with Shiliang Tang's [15] work, which
demonstrated that gender stereotypes could
be quantified through algorithms that
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analyze  self-reported  characteristics.
Meanwhile, Matfield’s [16] development of
the Gender Decoder tool introduced a
practical application that measures the
frequency of gender-coded words in job
descriptions, albeit without fully capturing
the contextual meaning of those words.
More recent advancements in this field,
such as Dikshit et al.’s [17] use of Natural
Language Processing (NLP), provide a
more  comprehensive  approach by
categorizing job descriptions into agentic,
communal, or balanced types. This method
represents a significant improvement, as it
enables a more nuanced understanding of
how language in job descriptions either
attracts or deters applicants of different
genders. However, as gender bias remains
an ongoing issue, particularly in specific
cultural contexts like Thailand, where
patriarchal values often restrict women
from attaining leadership positions, these
tools must be continually refined and

validated for broader, more inclusive
applications.
1.3  Discrimination in  Hiring

Practices in the Thai Labor Market
Discrimination in hiring practices is a
significant issue in many countries,
including Thailand. Research has shown
that biases based on gender, age, and
ethnicity influence employment
opportunities and outcomes in the Thai
labor market. Rigg and Ritchie [18]
highlighted that women in Thailand face
challenges in accessing leadership roles and
jobs in male-dominated fields, such as
engineering and technology. This is often
stereotypes women's

due to about
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commitment to work and assumptions
about their family responsibilities. Similarly,
Tangkitvanich and Sasiwuttiwat [19] noted
a persistent wage gap between men and

women, partially attributed to
discriminatory hiring practices that prevent
women from securing high-paying

positions. Gender norms remain deeply
embedded in Thai society, as UN Women
[20] reported, further limiting women's
opportunities in the workforce.

Age discrimination is  another
prevalent issue in Thailand. Praemai and
Intarakumnerd [21] found that older

workers, particularly those over 40, are
often overlooked in favor of younger
candidates, even when they have relevant
This bias is rooted
perceptions that older workers are less
adaptable to technologies and
workplace environments. Despite policies
that encourage the employment of older
individuals, as noted by Chantanusornsiri
[22], these initiatives are not widely
enforced, leaving many older job seekers at
a disadvantage, particularly in fields like

experience. in

new

marketing and technology.

Ethnic discrimination also plays a
significant role in Thailand's
practices, especially
workers from neighboring countries like
Myanmar, Cambodia, The
International Labour Organization (ILO)

hiring
against migrant
and Laos.

[23] documented instances of ethnic bias,
where migrant workers are often relegated
to low-wage, low-skill jobs regardless of
their qualifications. Suwanarak [24]
emphasized that ethnic minorities and
migrant workers face barriers such as
language difficulties and social exclusion,
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which prevent them from accessing better
job opportunities. Legal restrictions further
limit the types of jobs that non-Thai
workers can apply for, exacerbating their
marginalization.

While Thailand has
legislation such as the Labour Protection
Act (1998) and the Gender Equality Act
(2015) to address discrimination, the
enforcement of these laws remains weak.
Chun [25] argues that while these laws are
a step in the right direction, more stringent
necessary to combat
discrimination effectively. The National
Human Rights Commission of Thailand [26]
has called for stronger enforcement and
public awareness campaigns to challenge

introduced

enforcement is

societal attitudes that perpetuate bias in the
workplace.

1.4 Hiring Practices in the Tech
Sector in Thailand and Beyond
Globally,
practices within the tech sector remains a
concerning

discrimination in hiring

critical issue, particularly
gender, race, and age. Women, in particular,
with  57%

reporting gender-based discrimination,

face substantial barriers,
compared to only 10% of men. Racial
discrimination is also prevalent, especially
for Black and Hispanic employees, who are
more likely to experience bias and are often
underrepresented in higher-paying roles.
Efforts to promote diversity, equity, and
inclusion (DEI) have increased, but the
industry still struggles to close gaps in
gender and racial equality (World
Economic Forum, 2023).

In Thailand, the tech sector reflects
trends and age

global of gender
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discrimination, = where = women  are
frequently perceived lacking the
technical expertise required for leadership
roles and advanced positions. This
perception contributes to their
underrepresentation in key decision-making
roles and mirrors broader gender biases
observed across multiple industries. Despite

as

some available evidence, much of the
research in this area remains qualitative,
and there is a gap in rigorous academic
studies that explore these biases in depth.
Given the significant role job postings and
recruitment practices play in shaping career
opportunities and considering the rapid
growth of Thailand’s tech sector, this paper
seeks to closely examine the prevalence and
impact of discrimination in hiring practices.
By doing so, it highlights the need for more
systematic studies and stronger policy
enforcement to promote a more equitable
labor market.

2. Analysis and Methodology

This study employs a rigorous data
collection process to investigate potential
biases in job postings on LinkedIn, focusing
on the ten most popular job positions in
Thailand. The goal of this research is to
uncover any patterns of bias that may exist
in hiring practices based on factors such as
job description language, seniority levels,
and other relevant factors. The data was
collected through automated web scraping
using the tool Octoparse, which allowed for
precise and efficient extraction of job-
related information.
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2.1 Scope of the Study

The research is confined to job
postings within Thailand, ensuring the
geographic  relevance and  context
specificity of the data. Based on a LinkedIn
article highlighting the most in-demand
roles, the following ten job positions were
selected for analysis: Software Engineer,
DevOps Engineer, Solution Architect, Data
Analytics, Data Engineer, Data Scientist,
Business Analyst, Product Design (UX/UI),
IT Manager, Cyber Security [28].

These roles represent a diverse array of
industries, predominantly within the
technology and IT sectors, making them
ideal candidates for a detailed analysis of
job bias in the hiring landscape.

2.2 Data Collection

The data scraping was performed using
Octoparse, a powerful web scraping tool
that allows for the automated extraction of
data Octoparse
configured to target LinkedIn job postings,
specifically focusing on jobs listed under

from websites. was

the aforementioned ten popular positions.
The tool extracted the following key fields
from each job posting: Keyword: The job-
related keyword used to classify and
categorize positions. Location: The specific
geographic location of the job, ensuring the
job is based in Thailand. Job Title: The title
of the position as listed by the company.
Company: The name of the company
offering the job. Job Location: Further
details on where the job is located, such as
the city or region within Thailand. Job
Description: The full job description
provided by the employer, which includes
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required qualifications, responsibilities, and
any other details. Industry: The sector or
industry to which the job belongs, such as
IT, healthcare, or finance. Employment
Type: Whether the job is full-time, part-
time, contractual, or internship-based. Valid
Through: The date the job posting expires
or is no longer valid. Seniority Level: The
required level of experience for the job,
such as entry-level, mid-level, or senior-
level positions. Job Function: The main role
or department within which the job falls,

such as engineering, management, or design.

The following steps were applied to
ensure that only relevant and high-quality
data were collected: Geographic Focus:
Only job postings based in Thailand were
included, eliminating irrelevant listings
outside the scope of this study. Keyword
Selection: To ensure relevant positions were
targeted, keywords were carefully chosen to
reflect a variety of popular roles across

different sectors, informed by market

research and current job trends. Time Frame:

Job postings were limited to a specific time
frame, ensuring that the analysis focused on
current job market trends in Thailand.
Duplicate and Outlier Handling: Any job
posting that appeared multiple times due to
different application links was consolidated
to avoid redundancy.

This comprehensive dataset was then
structured to allow for further analysis. The
scraping process was refined to ensure that
only relevant job postings within Thailand
were collected, eliminating any extraneous
data from outside the geographic scope of
the study.
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2.3 Gender Bias Detection Using NLP

The detection of gender bias in job
postings was facilitated by applying Natural
Language Processing (NLP) techniques to
analyze job descriptions. A predefined list
of masculine-coded and feminine-coded
words, derived from established research,
was used to classify the language within
each job posting. Text Preprocessing: Job
descriptions were cleaned and tokenized to
standardize the text, removing irrelevant
characters and breaking the descriptions
into individual words. Keyword Matching:
Using NLP, each job description was
analyzed to detect the frequency of
masculine-coded words (e.g., "dominant",
"competitive") and feminine-coded words
(e.g., "supportive", "collaborative"). Bias
Categorization: Descriptions
categorized as masculine-biased, feminine-
biased, or neutral based on the dominance
of gender-coded words. This categorization

WeEre

enabled the identification of unconscious
gender bias trends across various job
sectors and roles.

This NLP-based approach provided a
systematic and data-driven method for
detecting and analyzing gender bias in the
recruitment process.

2.4 Data Cleaning and Preprocessing

Preprocessing the data is a critical step
in ensuring the accuracy and reliability of
the analysis. This process involves several
stages, including data cleaning,
transformation, and the application of bias-
detection methodologies. The following
sections outline the procedures undertaken
to prepare the dataset for analysis.
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2.4.1 Data Cleaning

The initial stage of preprocessing
involved  addressing  inconsistencies,
missing data, and duplicates within the
dataset. Ensuring the dataset is clean and
consistent is essential for producing valid
results, particularly when analyzing text
data for gender bias.

Missing  Data An
examination of the dataset revealed some
missing values across various fields. Since
the focus of the analysis is on the textual
content within the job_ description field,
any rows where this variable was missing
were removed, as the absence of this field
would prevent the detection of potential
biases. Other missing values, such as in the

Treatment:

applicant_count or job_location fields, were
addressed using median imputation or left
unfilled where appropriate, as they were not
critical to the primary analysis.

Duplicate Removal: Duplicate entries
in the dataset were identified based on
several key fields, including job title,
company, and job_description. Importantly,
the job link field was excluded from this
process, as different links may direct to the
same job posting. This ensured that
identical job postings were not counted
multiple  times,  thereby  avoiding
redundancy in the analysis.

2.4.2 Gender Bias Detection

The key objective of this research is to
detect unconscious gender bias in job
descriptions. Drawing on prior studies of
gendered language in job advertisements
[14], a predefined list of masculine-coded
and feminine-coded words was utilized.
words, such

Masculine-coded as
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"dominant", "competitive", and "analytical",
are often associated with leadership and
assertiveness, traits culturally aligned with
male stereotypes. In contrast, feminine-
coded words, such as 'supportive",
"understanding”, and "collaborative", are
linked to nurturing and communal roles,
which align with female stereotypes. The
following steps were taken to apply gender
bias labeling:

Keyword Matching: FEach job
description was analyzed for the presence
of words from both the masculine-coded
and feminine-coded lists. The frequency of
these words within each description was
recorded.

Bias Categorization: Based on the
balance of masculine-coded and feminine-
coded words, each job description was
classified as either: Masculine-biased if
masculine-coded words predominated,
Feminine-biased if feminine-coded words
were more frequent, or Neutral if neither
type of word showed significant dominance.
This categorization enables a systematic
analysis of gender bias trends across
different industries, seniority levels, and job
functions.

2.4.3 Seniority Level and Job
Function

The seniority level field was already
well-structured into distinct categories,
including entry-level, mid-level, and
senior-level positions. Given the structured
nature of this field, no further preprocessing
was required. The categorization provided a
direct means of analyzing how unconscious
bias may manifest differently across
hierarchical levels in the workforce. For
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instance, previous studies suggest that
higher-level positions may feature more
masculine-coded language, which could
contribute to the underrepresentation of
women in leadership roles [29].

2.4.4 Industry Breakdown

A statistical breakdown of the data
revealed notable differences in the use of
masculine and feminine-coded language
across industries. Industries such as IT
Services and Consulting had significantly
higher counts of masculine-coded words.
For example, the IT sector recorded 1,112
occurrences of masculine-coded language,
compared to 826 feminine-coded terms
across all job postings. This disparity
suggests that the descriptions in this
industry tend to emphasize traits
traditionally associated with men, such as
competitiveness, leadership, and analytical
skills. IT Services: This industry had a
masculine-coded language count of 1,112
words, compared to 826 feminine-coded

Job Position &
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words.  Consulting:
featured a similar

Consulting  roles
trend, with 940
masculine-coded terms and only 710
feminine-coded words.Retail: In contrast,
the retail industry exhibited more balanced
language, with 525 masculine-coded words
and 498 feminine-coded terms, reflecting a

more neutral approach to gendered
language.

This imbalance may reflect an
unconscious bias that favors male

applicants for technical and leadership roles,
while the more balanced language in retail
could indicate a conscious effort to appeal
to a broader and more diverse talent pool.

2.4.5 Job Position Breakdown

The analysis also revealed significant
gendered language patterns when breaking
down the data by job titles or keywords.
Certain job roles, particularly in technical
fields, displayed a clear skew towards
masculine-coded language. For example:

Count of Masculine Keyword

Count of Feminine Keyword &

Fig.1 Masculine and Feminine Keyword Usage Across Job Positions
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Data Analyst roles featured 636
masculine-coded terms and 326 feminine-
coded terms across 102 job postings.
Cybersecurity roles showed a similar trend,
with 616 masculine-coded words and 507
feminine-coded terms across 128 job
postings. Business Analyst roles had 607
masculine-coded terms and 327 feminine-
coded terms across 102 job postings.

These findings indicate a preference
for masculine-coded language in analytical
and data-driven roles. This could signal an
unconscious bias where qualities like

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

competitiveness are emphasized, traits that
are traditionally associated with men. In
contrast, positions such as Software
Engineer showed a more balanced language
use, with 387 masculine-coded words and
433 feminine-coded words, suggesting that
there are efforts within the technology
sector to reduce gender bias in job
descriptions for certain roles.

For statistical analysis, we are
interested in the difference in the usage of
masculine and feminine words across job

roles and vice versa.

problem-solving, analysis, and
ANOVA
Souwrce of Var 55 df MS F P-value Ferit
Rows 318024 9 35336 4.1037 0.0236 3.1789
Columns 373248 1 373248 43347 00670 51174
Error 77496.2 9 861069
Total 432845 19

Fig.2 ANOVA Result between Masculine and Feminine Keyword
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ANOVA table indicates that the
difference in the usage of masculine and
feminine words across different job roles is
statistically significant. In other words, The
job role has a significant impact on the
proportion of masculine and feminine
words used. In other words, the choice of
job role affects how much masculine or
feminine language is used. However, there
is no strong evidence to conclude that the
overall usage of masculine and feminine
words differs significantly, but it may be
worth investigating further, as it is close to
the significance threshold.

2.4.6 Overall Gender Bias Trends

In total, masculine-coded words were
more prevalent than feminine-coded words
across most industries and job roles. Across
the dataset, there were 4,560 masculine-
coded words compared to 3,320 feminine-
coded words, indicating a potential

2.4.8 Graduate Degree
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unconscious bias favoring masculine traits
in job descriptions. The data-driven and
technical industries showed the greatest
imbalance, which may suggest that these
fields have a tendency to emphasize
qualities traditionally associated with male
candidates. On the other hand, sectors like
retail demonstrated more balanced
language, which could reflect conscious
efforts to appeal to a wider audience.

2.4.7 Dependency Test between Word
Choice and Job

Among masculine words, Chi-squared
test, we get  ¢2=2664.573 with df = 252,
Then P-value = 0. That is, no dependency
between word masculine word choice and
the type of job. Similarly, for feminine
words, ¥*2=1330.1 with df = 207. Then
P-value 0. That is, no dependency
between word feminine word choice and
types of job

Seftware NA

Engiresr

Sadution

IT Project
Manager Rrchitect

ux/u Dergrer

Fig.4 Distribution of Undergraduate and Postgraduate Degree Requirements
Across Job Position
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We count (1) not mentioning a graduate
degree, (2) requiring an undergrad degree,
and (3) including a postgrad degree; the

Job Position
Business Analyst
Cybersecurity
Data Analyst

Data Engineer
Data Scientist
DevOps Engineer
IT Project Manager
Software Engineer
Solution Architect
UX/UIl Designer

SAU JOURNAL OF SCIENCE & TECHNOLOGY, Vol.10, No.2 , July - December 2024

data science field tends to prefer a higher
degree.

Bachelor Master Phd

o

= T A v I (=]

O W

Fig.5 Degree-Level Requirements (Bachelor, Master, PhD) Across Job Descriptions

If drilling down to master degree and
PhD, PhD holders are rare across most roles,
except for Cybersecurity and Software
Engineering, where niche expertise may be
required. Both the job roles (Rows) and
education levels (Columns)  show
significant effects, implying that the
educational requirements vary across job
roles and that different education levels are
distinctly distributed across the job roles. It
also indicates significant differences in both
factors.

3. Result and Discussion
3.1 Gender Bias in Job Postings
The analysis of job descriptions
revealed a noticeable pattern of gender bias,
with masculine-coded words being more
prevalent than feminine-coded words
across most industries and job roles. Out of
the total dataset, 4,560 masculine-coded
words were identified compared to 3,320
feminine-coded words. This imbalance
highlights a potential unconscious bias
towards  masculine job

traits  in
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advertisements, particularly within data-
driven and technical fields.

Specifically, roles such as Data Analyst,
Cybersecurity, and Business Analyst
featured significantly more masculine-
coded terms compared to feminine-coded
ones, reflecting an emphasis on qualities
traditionally associated with men, such as
competitiveness and assertiveness. For
instance, Data Analyst job descriptions
contained 636 masculine-coded words
compared to 326 feminine-coded words
102 postings. Similarly,
Cybersecurity roles showed 616 masculine-

across

coded words and 507 feminine-coded
words across 128 postings. This trend
suggests that employers in these industries
may be unconsciously favoring male
candidates by highlighting traits typically
associated with men.

On the other hand, certain positions,
such as Software Engineer, displayed a
more balanced language use, with 387
masculine-coded words and 433 feminine-
coded words, indicating some progress
toward reducing gender bias in technical



UNANNIRE

fields. Meanwhile, industries like retail
demonstrated relatively balanced language,
with 525 masculine-coded terms and 498
feminine-coded terms, reflecting a
conscious effort to appeal to a broader and
more diverse talent pool.

3.2 Industry Breakdown

The study found that bias patterns
varied significantly across industries. The
IT Services and Consulting sectors
exhibited the highest masculine-coded
language counts, with 1,112 and 940
occurrences, respectively. These industries
tend to emphasize traits such as leadership,
and analytical skills,
which may unconsciously favor male

competitiveness,

applicants. In contrast, the retail sector
displayed a more neutral approach, with a
near-equal use of masculine and feminine-
coded terms, suggesting that employers in
retail are making a conscious effort to
promote inclusivity.
3.3 Seniority Levels and Job
Functions

The use of masculine-coded language
was more pronounced in job descriptions
for senior-level roles, particularly in
technical and leadership positions. This
aligns with previous research suggesting
that masculine traits are often emphasized
in leadership roles, potentially deterring
women from applying for these positions.
In contrast, entry-level roles tended to use
more neutral language, which may indicate
that employers are more focused on
inclusivity at the early stages of the hiring
process but revert to traditional stereotypes
at higher levels of seniority.
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3.4 Educational Bias

The  analysis of  educational
requirements revealed that certain fields,
particularly Data Science and Cybersecurity,
tended to favor candidates with advanced
degrees. This preference for higher
education may disadvantage candidates
from diverse backgrounds who may not
have had access to prestigious universities
or postgraduate programs. The requirement
for advanced degrees was more prevalent in
technical roles, while industries such as
retail and consulting were more likely to list
undergraduate degrees or no degree
requirements at all.

3.5 Statistical Analysis of Bias

The chi-squared tests conducted to
assess the dependency between word choice
and job type found no significant
dependency between the use of masculine
or feminine-coded words and the type of job.
This suggests that the language used in job
descriptions is not necessarily tailored to
specific roles but may reflect broader,
industry-wide trends in unconscious bias.
Additionally, the preference for graduate
degrees in fields like Data Science further
emphasizes the barriers that certain groups,
such as women or candidates from
underrepresented backgrounds, may face

when applying for these positions.

4. Conclusion

The findings of this study underscore
the of
unconscious bias in LinkedIn job postings
within Thailand’s tech sector. Masculine-

prevalence conscious  and

coded language dominates job descriptions,
particularly in technical and data-driven
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fields, where leadership, competitiveness,
and analytical skills are often emphasized.
Which s accordance with the
assumptions and objectives revealing that
most biases tend to favor men, particularly

in

in the technology and data-driven industries.

Additionally, we discovered that job
postings in Thailand still contain biases in
various aspects, such as gender, age etc.,
which may prevent diverse groups of

candidates from accessing job opportunities.

This the
underrepresentation of women and other

bias could contribute to
minority groups in these industries by
discouraging them from applying to roles
that emphasize qualities traditionally
associated with men.

Although some industries, such as
retail, have made strides toward more
inclusive job advertisements, the tech sector
still has significant work to do in promoting
gender equality in recruitment practices.
The bias observed in senior-level roles
suggests that traditional gender stereotypes
persist, particularly in leadership positions,
further limiting the opportunities for
women in male-dominated fields.

Educational requirements also present
a barrier to diversity, with technical roles
often requiring advanced degrees, which
can disproportionately exclude candidates
from less privileged backgrounds. These
findings highlight the need for a concerted
effort to revise job descriptions to remove
unnecessary and biased requirements,
focusing instead on inclusive language that
promotes diversity and equality in hiring.

To address these biases, organizations
must prioritize neutral and inclusive job
bias-awareness

descriptions,  provide

training for recruiters, and implement tools
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that detect and mitigate unconscious bias.
By fostering more equitable hiring practices,
companies in Thailand’s tech sector can
create a more diverse and
workforce, benefiting from a wider range of
talent and perspectives.

For recommendations to reduce bias

inclusive

1.Adopt Neutral and Inclusive Language
like Review job descriptions to ensure the
use of gender-neutral terms. Replace
masculine-coded language (e.g.,
"competitive," "assertive") with more
inclusive alternatives like "collaborative" or
"strong communicator."or Use language-
analysis tools to detect and remove biased
language before posting. 2.Prioritize Skills
Over Traits like Focus job descriptions on
the essential skills and qualifications
needed for the role rather than personality
traits traditionally associated with one
gender. And Avoid vague terms like
"leadership" that may unconsciously favor
and instead describe specific
the job.
3.Reconsider Educational Requirements
like Reevaluate the need for advanced

men,

competencies relevant to

degrees, especially in technical roles, to
avoid disproportionately excluding
candidates from diverse or underprivileged
backgrounds Prioritize

practical skills, and potential over formal

or experience,

education credentials. 4.Leverage Bias
Detection Tools like Utilize software tools
that analyze job postings for biased
language and provide suggestions for more
neutral phrasing. This can help ensure that
job descriptions are accessible and
appealing to a broader and more diverse
talent pool. 6.Implement regular training for
recruiters and HR staff to recognize and

mitigate conscious and unconscious biases
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in recruitment practices, from writing job
descriptions to screening candidates.
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Abstract The research and development on the air conditioning system of a novel wheelchair
for moving the respiratory disease patients is the technical research for the air conditioning
system designed to move the patients, it will benefit public health. The results of the study on

the air conditioning system design and the design of the new wheelchair structure are proposed
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as : The prototype of a novel wheelchair structure is built with materials that can be found and

installed easily. The new frame structure design is added without destroying the original

structure. This optimal air flow is based on the maximum value of cigarette smoke from the
smoker , is 30 CFM or 0.0141 m®s average air velocity of 1.8 mss), which is used as the design
value. The result showed that average air velocity for novel wheelchair in air conditioning

system is 2.5 - 4 mys, it is tested by the Anemometer. They also is calculated as pressure drop

of 3.6 - 9.3 Pa, which is confirmed for practical application as Standard. Moreover, it covers

as using for both the shape and age of the patients. Therefore, this novel wheelchair can be a
prototype to be produced in larger quantities to support the infectious crisis of respiratory

disease.

Keywords : air, wheelchair, air conditioning system, respiratory disease
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Abstract In the era of information technology and artificial intelligence, data serves as a
fundamental yet crucial element for computer applications functioning with various data
sources. Data consists of collections in the form of numbers, which can be analyzed to identify

problems and facilitate informed decision-making. This research aims to: 1) Collect data from
a group of environmental sensor factors in a specified area. 2) Create a central environmental
database to support agricultural applications in the Thap Nam Subdistrict of Bang Pa-in
District, Phra Nakhon Si Ayutthaya Province. 3) Assess user satisfaction with the central
database. As part of this study, we examine the collection of real-time data from remote sensing
to gather environmental information for open sharing with smart agricultural applications. Key

environmental parameters, such as temperature, humidity, and Particulate Matter with
Diameter of Less Than 2.5micron (PM2.5) levels, are essential for smart farming initiatives.

The data collected has proven valuable for stakeholders and has contributed to enhanced
farming efficiency. Over a year of sensor installation, we encountered practical challenges

related to equipment maintenance. The main issues included the durability of the equipment

in use and interference from natural and human events, which presented additional challenges
for the effective management of sensing devices and automation systems. User evaluation

involved participants including seven farmers and three local officials involved in agricultural
work within the pilot area. The evaluation focused on how the proposed framework benefits

farmers in their operations. Results indicated strong acceptance, with an overall mean score of
4.44 and a standard deviation of 0.91.

Keywords: Real-time environmental data, Sensors, 10T technology, Smart farm applications
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Abstract- This study delves into Thai public sentiment towards cannabis legalization by
analyzing Twitter data from 2019 to 2024. Despite recent legalization for medical and
industrial purposes, our findings reveal a persistent negative public perception and only 0.2-
55 support for medicine based on positive tweets. Thais express significant concerns

about potential societal harms, such as increased drug use and negative impacts on youth
and levels of hate speech and harassment are around 31-35%, sexual content is 21-23%, and

7-11% for dangerous content were found on tweets. While proponents highlight medical

benefits and personal freedoms, the broader online conversation remains dominated by
negative associations linked to cannabis, including crime and societal decay. Employing

advanced natural language processing and un-supervised learning techniques like

RoBERTa, LDA, Word Cloud and Clustering are used to identify the group of similar
content and are the core to provide score on tweets, we identified three distinct sentiment
clusters: strongly opposed, mixed, and supportive. Our results clearly show that while

discussions about cannabis have grown, negative sentiment continues to prevail, especially
when linked to political issues and perceived threats to social order. Most common negative

words are “wssa”, “v1e, “svawdna”, and «@n” while positive words are «maals, <du> and <qun~

These findings underscore the complex interplay between public opinion, policy changes,
and cultural attitudes toward cannabis in Thailand.

Keywords:- policy changes, sentiment analysis, public opinion, natural language
processing, sentiment clusters.
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1. Introduction

The legalization of cannabis in
Thailand has sparked intense debates and
differing  perspectives among the
government and the public. While the
government has presented arguments in
favor of legalization, citing potential
benefits in various sectors, public opinion
remains divided on the issue. The timeline
presented details a significant shift in
Thailand's cannabis policy from 2019 to
2024. Initially, the focus was on strictly
controlled medical research and utilization.
However, in 2022, there was a major policy
shift that decriminalized cannabis, allowing
for broader usage, including in food and
beverages [1,2,3,4,5,6]. Between 2019-
2021, gradual liberalization, with a focus on
medical research and limited personal
cultivation. 2022, major policy shift
decriminalizing cannabis for broader use.
2023-2024, a pushback against the initial
liberalization, with  discussions and
legislation aimed at re-imposing stricter
controls on cannabis, particularly for
recreational use. The timeline highlights the
dynamic and changing nature of cannabis
policy in Thailand, there's a tension
between the government's focus on medical
applications and the public's interest in
recreational use.

Public sentiment around cannabis
legalization has shown notable division.
Study [18] found that negative sentiment
among Thai Twitter users significantly rose
following legalization, while positive
sentiment declined. It further highlighted
public concerns over cannabis-containing
food, underscoring the need for clear
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regulations and public education on safe
cannabis use. Cannabis legalization also
impacts Thailand’s tourism sector, as
evolving cannabis policies shape traveler
experiences and raise public health
considerations. Study [19] reveals that
recreational ~ substance use  among
international travelers poses both direct and
indirect health risks, including
neuropsychiatric issues, accidents, and
risky behaviors. These findings emphasize
the importance of public health
interventions to promote safer travel
practices, especially0020in destinations
like Thailand, where cannabis policies are
evolving.

This leads us to the questions, How
have public attitudes towards cannabis
evolved over this period? The legalization
of cannabis has sparked widespread
discussions on social media platforms,
highlighting diverse opinions and potential
implications for society This study
exclusively uses Twitter data due to its
suitability for capturing public sentiment on
controversial ~ issues  like  cannabis
legalization. Twitter offers a unique
platform where people express their
opinions openly, providing a broad
spectrum of perspectives. Its real-time and
continuous updates allow researchers to
track shifts in sentiment as they happen, a
crucial feature for analyzing evolving
public opinions. Additionally, Twitter is
widely used for discussing social and
political issues, making it a valuable source
for identifying trends in public sentiment
related to policy changes [20].
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By examining Twitter data, this
research seeks to understand the prevailing
sentiment among Thai users, identifying
patterns of support, opposition, or
neutrality. The findings will contribute to a
broader understanding of public attitudes
towards cannabis legalization in Thailand,
shedding light on the potential impact on
policy-making and societal norms. This
study aims to analyze the sentiment of Thai
Twitter  users  regarding  cannabis
legalization in Thailand, utilizing natural
language processing and unsupervised
learning techniques including by leveraging
RoBERTa (a state-of-the-art language
model) [7], Latent Dirichlet Allocation
(LDA) [8], and K-means clustering [9,10],
Word Cloud [11] and Gemini 1.5 Flash to
gain deeper insights into public opinion on
this controversial topic. Chat-GPT and
LLaMA can be also used for sentimental
analysis, however Gemini shows significant
rating difference across languages [12]
which may be more suitable for Thai
language. ROBERTa is used for sentiment
analysis and determining the sentiment
expressed in a piece of text (e.g., positive,
negative, neutral). LDA is used to identify
the main topics discussed in a collection of
documents, here in this research is used for
group clustering to classified neutral
sentiment. K-means is applied to cluster the
positive, negative, or neutral given from
RoBERTa into a specified number of
clusters (K), Elbows and Silhouette method
are used to evaluate k clusters [13]. Word
Clouds are visual representations of text
data where the size of each word indicates
its frequency of occurrence to identify
common themes and keywords to list the
most common top ten words. Gemini 1.5
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flash is a large language model developed
by Google Al that can be used to perform
this task indirectly by text classification into
different categories, including sentiment
categories. Due to limitations in coding,
Octoparse was chosen as an efficient web
scraping tool [14]. It enables the extraction of
large datasets from Twitter without requiring
advanced programming knowledge,
facilitating data collection, organization, and
analysis. Its user-friendly interface, along
with support for multiple output formats like
Excel and CSV, enhances accessibility and
ensures compatibility with the analysis
methods employed in this study.

Extract comments.
from Tweets

Gemini
Translated to
English on Tweet
Comments

Translated to
[English on Tweet]
Tapic

Fig.1 : The workflow methodology

2. Propose Method

This workflow demonstrates a
multi-step process for conducting sentiment
analysis on Thai tweets as illustrated in Fig. 1.
It involves extracting comments from
tweets, translating them into English, using
RoBERTa for sentiment prediction, the
Gemini model is applied to get the score
prediction between 1 to 5 (1 means very
negative, 3 means neutral and 5 means very
positive) and also pull the context score
including hate speech, harassment, sexual
and dangerous scores between 1-5
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Table 1: The top 10 common words on comments based on predicted label

Index 1 2 3 4 5 6 7 8 9 10
word_sentiment 1 | faan AU ‘ﬁ'l @ N3N 1y 1M 13 sz | o
word_sentiment_2 | fyn AU i n3sn dsganau | vie a vuanaa | 13 ifn
word_sentiment 3 | fyan AU ‘ﬁ'l i L] @ Tno Nny3A 1gn 304
word_sentiment_4 | rym au @on | wisA h Uszanau | @ Wwude | uzay ma
word_sentiment 5 | nan i don | masla | g1l 4@ nwihen | ¥l au Ad
Table 2 : The top 11-20 common words on comments based on predicted label

index 11 12 13 14 15 16 17 18 19 20

word_sentiment_ | dszany | ouawda | iden in Ugn Tno 8 5 wudl |y
1 u

word_sentiment_ | es Ysenar | wwil ifon N 8 GEGH A Ay ne
2 13
word_sentiment_ | i3 Q idon ovaw | szma | ifin ny 3 wil o
3 an

word_sentiment_ | aa m3unnd | 1o i mu Ay | e ¥oU Ine qu
4

word_sentiment_ | w0 v Great | iy Aun azqn | 4 ouna | uiuen | ny
5

(1 means very low and 5 means very high
score) , employing LDA for topic
modeling when the predicted label is
neutral to get deeper insight detail, and
creating Word Cloud to list the most top ten
common words, while K- Means help to
cluster on ROBERTa score on 3 dimensions
including roberta_pos, roberta_neu and
roberta_neg.

2.1 Extract Comments from Tweets
and ROBERTa on Tweet Topic

The data is collected from the
Octoparse including 3634 comments and 85
tweet topics various times between 2019-
2024 by filtering the interested year and
comments on tweet topics must greater than
5 to collect data efficiency, after apply
filtering, the tweet topics are selected
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manually until it reaches all the available
topics, considering after processing
RobBERTa, we receive 5 positive tweet
topics, 52 neutral tweet topics and 32
negative tweet topics or 5.6%, 58.4%,
36.0% respectively.

2.2 NLP Processing on Tweet
Comments

2.2.1 Predicted and Context Label

All of the comments are translated
to the English language and process
separately, one goes to the gemini model to
predict score and context label. This returns
into json format and later to dataframe. The
predicted labels are giving 50.9%, 32.0%,
11.3%, 5.5% and 0.2% on scores 3, 2,1 ,4
,5 respectively. The response comment
numbers on each tweet topic type are taken
into account giving 55. 9% on neutral
tweets, 39.4% on negative tweets and 4.7%
on positive tweets. In addition to visualizing
how people respond to each tweet topic
type, the percentage of predicted label and
tweet types are plotted in Fig.2 left, the
results are 10.4 - 12.5% very negative, 31.0
- 44.7% negative, 41.2 - 52.6% neutral, 1.8
- 6.9% positive and 0-0.4% very positive on
tweets. Furthermore, the sentiment trends
over time are illustrated in Fig.2 right, the
Kernel Density Estimation (KDE) is used.
When comparing negative, neutral, and
positive tweets with levels of hate speech,
harassment, sexual, and danger content it
was found that the percentages were 33-
35% , 31-33%, 21-23%, and 7-11%,
respectively.
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‘Sentiment Trends Over Time

Fig.2: The visualization on how people respond to
each tweet topic type deftyand the sentiment trends
over time (right

2.2.2 LDA and Word Cloud on
Predicted Label

Considering that the most top 10
frequent words appear in tweet comments
based on predicted labels are shown in
Table 1 and Table 2 for the top 11 - 20
frequent words. Thai tweets comments are
cleaned and preprocessed to remove stop
words using thai_stopwords on pythainlp
[15] (common words like “ii “H187,
“ii1”) and punctuations (e.g. comma, period,
guestion mark and others) for all relative
predicted label. While Gensim LDA model
[16] method is considered to show the topic
clusters, beside the relative predicted label
on word cloud (word sentiment 1 - word
sentiment 5) and the other one is unspecific,
so totally 5 clusters or 5 number of topics
are chosen to be compared beside the
context label based on pre- processing on
Thai tweets comments given A = 0.3 since
the lambda in the range of 0.3 to 0.6 is
required [17]. The result of clusters density
showed 73.3%, 23%, 1.5%, 1.2% and 1%
of token words (e.g. cluster 0 is 73.3% and
cluster 1 is 23%) and classify the noun, verb
and emotion words using the gemini model,
shown on Table 3.

2
vy,
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Table 3: The LDA topic model clustering and classify noun, verb and emotions

index Nouns Verbs Emotions
Cluster 0 | ngvine,ng,il,51u,%,104,1u,53 og,v10,1gn,a1,qu, W, 13, Fuiaven | vz, unaz,3
v A a
Jaa,auqu,1d, 40,800, nudes, le,qu
Y
A
Cluster 1 | azas,nyf,unis,uaud,mu,anu $n,uan,ndulUndumn, sonsy, Meadey, | iRoadou,uus
VA A g g , - A2 4y 4 a
urede,dad,sa,melvy,msugne, nanau,@e,aemu, 1,119, 15090
o
ATUUFD
+ 1y . - : o aa '
Cluster 2 | a,ma,ia,nn,Marijuana, i noutles,nan,Bou,uns, ideu,au, 5261,80,89,5555555555,1i1
, .
e, T, nedl i), Jau,nd A, 1y, unn, Ao 1
' o & o < < o 2
Cluster 3 | g1,anudeins, i1, o0, M B1,10883 ,FuAruaw, Sula T, Mde,109, A5y
Cluster 4 | anwiass,msaayu,avunedil, asnu,ian, a3, ¥al%,00,a52170, 10, 7,0310,7,05100,180, 11,0
A, e, aeu, 3101115, 1hu un3,say, e, ndunaen,nay
a rd
ARk

2.2.3 K-Means on ROBERTa

K-means clustering can automatically
group data and its efficiency can be
improved if we know the exact number of
clusters. The clustering process utilizes
cluster centroids by calculating the
minimum distance between the cluster
centroid and the data points. Subsequently,
the cluster centroid is updated to the mean
position of all nearby data points, and this
process is repeated until the cluster
centroids converge to their optimal
positions. By employing the elbow and
silhouette methods to determine the optimal
number of clusters. The plot often
resembles an arm, with a distinct "elbow"
where the curve bends sharply, and also
used to avoid overfitting or underfitting. It
was found that three clusters yielded the
best results. The interpretation of each

cluster is as follows: Cluster 0 likely
represents primarily negative sentiments,
accounting for 53.6% of the data. Cluster 1
may indicate a mix of sentiments with a
slight positive leaning, comprising 35.9%
of the data. Cluster 2 is likely to represent
primarily positive sentiments, making up
10.5% of the data, illustrated in Fig.3.

cluster prediction

Fig.3: The visualization on cluster prediction on
RoBERTa results
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3. Summary and Discussion

A sentiment Analysis of public
opinion on Thailand's cannabis legalization
reveals a predominantly negative attitude.
Many Thai citizens still view cannabis as a
drug rather than a potentially beneficial
substance, like for medical use. This
negative perception becomes more intense
when linked to political issues, particularly
corruption. Fig.2 on the right shows that as
cannabis legalization gained traction, so did
the intensity of opposition. Most comments,
regardless of the news angle, leaned
towards neutral or negative. Additionally,
the majority of comments expressed hate or
threats rather than concerns about danger or
sexual content. This study confirms the
results of Study [18], showing that negative
opinions are becoming more common each
year, while positive opinions are becoming
less frequent. Interestingly, while the
distribution of news articles wasn't perfectly
balanced ( with more neutral news than
negative or positive) , the number of
comments for each type of news was fairly
similar. However, there was a significant
disparity in the level of agreement. A small
minority of people expressed support for
legalization, while most comments were
negative, often targeting political parties
and their credibility, as well as concerns
about societal impacts, especially on
children. Those in favor often cited medical
and recreational uses. We understand that
cannabis can be beneficial when used
appropriately, and it can also stimulate both
household and medical economies. The
government should strictly define the scope
of use for each gender and age group, based
on the results of LDA and Word Cloud
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analysis. These analyses reveal that the
public is primarily concerned about the
recreational use of cannabis and fears that
uninformed children may misuse it.
However, cannabis legalization policies can
also be a political tool, with opponents of a
particular party expressing their dissent
through political comments. Therefore, to
foster greater public consensus and reduce
conflict, we should prioritize addressing the
societal impacts of cannabis, particularly on
children, before fully legalizing it. This
approach would allow us to focus on the
benefits of cannabis while mitigating
potential negative consequences. When
analyzing the language used in these
comments, only a small percentage
contained explicit insults or threats. Most
negative comments were more subtle, like
using the term "wy' (a slang term often used

disparagingly towards those who support
legalization). Neutral comments were most
prevalent for both negative and neutral
news, while positive news received a
relatively higher proportion of negative
comments, as shown in Fig. 2 on the
left. Using K- Means clustering with
ROBERTa, we identified three main
clusters. This analysis provides strong
evidence that a majority of comments were
against cannabis legalization. A significant
portion expressed a mix of negative and
neutral sentiments, while genuine support
was relatively rare. However, the K-Means
clustering with RoBERTa model can only
group the sentiments of individual tweets.

To gain deeper insights into the social and
cultural factors influencing opinions based
on location, it would be beneficial to
understand how negative or positive
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sentiments are distributed across different
regions of Thailand. This would enable us
to mitigate negative impacts or foster
understanding in specific areas.

In future research, given that
Twitter data may not represent the
viewpoints of all population segments and
we cannot always accurately collect the
locations of commenters, utilizing more
diverse datasets would yield more robust
results. By incorporating data on gender,
age, residential location, occupation, and
other relevant factors, we can more
precisely address the underlying causes and
better comprehend the relationships
between positive, neutral, and negative
sentiments.
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Abstract This research focuses on studying the product quality surveillance conducted by the
Thai Industrial Standards Institute during disaster situations. Its objective is to establish clear

guidelines and methods for monitoring licensed parties when unexpected disasters occur, such
as the severe outbreak of COVID-19, which created obstacles in following the planned

inspection processes. Data from 2021 indicates that out of 416 licensed parties, only 78 were
monitored, accounting for 18.75%, potentially leading to products that do not meet the required
standards. The analysis highlights the identification of obstacles by using the '‘Customer
Journey' tool, which revealed missing steps or frameworks, resulting in ineffective monitoring.

The proposed solution is the development of a surveillance program utilizing online
communication platforms that allow inspections to continue during abnormal circumstances.

The Google AppSheet program was adopted to enhance the efficiency of surveillance and
align with the updated workflow. A three-month trial demonstrated that the revised monitoring

process significantly improved efficiency, allowing the monitoring of 122 partiesout of 416,
which accounts for 40.98% and the monitoring budget has been reduced by 164,300 baht,

equivalent to 73.37%, with an average monthly decrease of 54,767 baht, demonstrating
economic efficiency

Keywords: Surveillance, Disaster situation, Program development, Work flow improvements
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