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Building a Bio-Fertilizer Generator from Food Waste

Using Solar Energy

Korakrit Korbuakaew! Prasit Phoosomma? Thitima Ketkaew?

Kitti Korbuakaew*” and Pranee Saejeng®
ABSTRACT

Solar energy is considered clean, pollution-free and high potential energy.
Moreover, it can also be used endlessly. Converting solar energy into electricity to
produce bio-fertilizer from organic waste is a new alternative for waste disposal. More
than 50 percent of solid waste is organic waste, such as scraps from food, vegetables,
fruits, and dry leaves. Composting them to produce bio-fertilizer is a way to turn waste
into value. Creating a bio-fertilizer generator from food waste using solar energy started
from data study to system design, construction of bio-fertilizer generator, installation of
control system, machine testing and data collection to determine the efficiency of the
fertilizer generator from food waste. The average test results were the light intensity of
514.46 W/m?, load current of 0.26A, load voltage of 85.42V, load power of 23.79W, and
rotation speed of 74.62 rpm. The rotational speed of the spindle was sufficient to be
used for digging or spreading the food waste to mix with the starter throughout the
production period. Thus, the bio-fertilizer generator from food waste using solar energy
was able to produce bio-fertilizer efficiently. The test results of the bio-fertilizer from
food waste showed a total nitrogen content of 0.20 percent by weight, a total phosphorus
content of 0.30 percent by weight, a total potassium content of 1.02 percent by weight, a
total primary nutrient content of 1.20 percent by weight, a carbon to nitrogen ratio of

22.74, and a moisture content of 21.70 percent. The bio-fertilizer produced from food

! Product Design, MSR Trading. Co., Ltd.

2345 Faculty of Science and Technology, Dhonburi Rajabhat University
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waste was high in potassium, which is a nutrient that helps nourish the productivity of
all types of plants. It plays an important role in formation of tissue, starch, and sugar,
as well as increase weight, size, and sweetness for plants such as sugarcane, coconut,

cassava, etc.
Keywords : bio-fertilizer generator, food waste, solar energy
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The Spatial Relationship between Land Surface

Temperature and Land Use in Bangkok

Kunakorn Homkhaow!"
ABSTRACT

This study aimed to analyze the relationship between land use types and land
surface temperature (LST) derived from the analysis of Landsat-8 OLI/TIRS satellite data from
February 14, 2024 (Path 129 Row 50 and Path 129 Row 51). The bands used for the analysis
included Band 4 (Red) Band 5 (Near Infrared, NIR) Band 6 (Short-Wave Infrared, SWIR) and
Band 10 (Thermal Infrared, TIRS). The analysis results revealed that community and built-up
areas had the highest average temperature at 31.35°C, followed by miscellaneous areas at
30.41°C, vegetated areas at 29.71°C, agricultural areas at 28.84°C, and water bodies at
27.75°C, respectively. These findings reflect that urban areas characterized by impermeable
surface structures, such as concrete and asphalt, tend to retain more heat than natural areas
that facilitate evapotranspiration and reduce surface temperature. Furthermore,
a statistically significant negative correlation was found between land surface temperature
and the Normalized Difference Vegetation Index (NDVI), with an average correlation
coefficient of -0.86, indicating that areas with dense vegetation cover tend to have lower
surface temperatures. Conversely, the Normalized Difference Built-up Index (NDBI) showed
a significant positive correlation with land surface temperature, with an average correlation
coefficient of 0.89. This clearly suggests that areas with a higher proportion of built-up
structures tend to have higher surface temperatures. The results of this study can be utilized
as baseline information for land use planning and environmental management at the local

level to effectively mitigate the urban heat island effect.

Keywords : surface temperature, land use types, landsat-8 satellite, urban heat island

! Land Use Analysis Group, Division of Land Use Policy and Planning, Department of Land Development, Bangkok (Thailand).
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2.2 NIAUIUANRUNYINURT (LST)

2.2.1 m939easail lduselevdandayagaumiiiuil (surface temperature, ST)
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niagiaiu (K lneldadanas (multiplicative rescaling factor) wagr1vaLye (additive
rescaling factor) szylilulng Metadata veadoya wazainiuiniswaaduniigesm
WALTEARI8N1TAUAIY 273.15 ansdmiunisulaanyieg arunsaldaunisa (1) (US.

Geological Survey, 2024)
LST(°C) = ((0.00341802 * Band 10) + 149.0) — 273.15 (1)

2.3 MIAUIUAIRTTAMULANANNYNTTA AIUIAINAINTALY DULAIIUYIIAAULNA
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NAN1SILWALAUTIINE

1. Uszunvasnslduszlevunaulunuiingamnamiuas

PNMTIRTeiteyanslidusylovunaulunundnw Fedliensiuvieau 977,491 13
aunsnduunyseannsluselovinaulanuandlunised 1 waggui 2 manudi Useam
msliuslevinaunidndiuinniign Ae Nunvawulardsgnasne Fanseunquiilel 653,368

o [T
(Y a <

15 Andusesas 66.84 vosiiunianum sesasnfe Nuilinwasnssy didledl 160,904 15 Andu
$ovaz 16.46 auuee Aufivn ediilen 98,220 15 Andusesaz 10.05 uasiuniniliy
NIIUUNARY FasIdNUNUII8LaY AIUANSITNE YSeNUNARLININTUNARUTDINYNT T
a & 4 o

fiiilef 60,696 15 Amlusesar 6.21 dmsuussnnnisliusslevinauiddndudosiian
&

Ao Nulawmanau q dilleiiies 4,303 15 Anludesay 0.44 vpsiunAnwTarLn

= D caa & A
M19197 1 Ussvnmslduselosinmuluiunngannumuns

Usziamnsliussloviifiny ud 9 Sovaz
ﬁuﬁﬁm%uuaz?ﬁﬂqﬂa%a 653,368 66.84
fufinuasnssa 160,904 16.46
i 98,220 10.05
fuifidfienssanagy 60,696 6.21
Nufiandnay 9 4,303 0.44

394 977,491 100.00
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a N

JUN 3 vihailiaaumvgiigenan FaduuinaevineinAsuunnifneuies
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(1) AMANMTIATIVANQUNNTNURIVDINTINEY Landsat-8 Tuil 14 NuATRUS w.A. 2567

(%) MNE1831A Google Earth mgvlanaivesnmaedufousnsiau w.a. 2568

'
a o

wazlANlavaIan Ao Luns¥YTUTUY Inellgauglaine 19.60 asriwallusd

9 Y

(397 2) Bafinwaveseumgiindfigauesiuiudnatuduiuivsuaiuiguidumeaa
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'
o 1 a =

wazAuTUeY JeiliiiniwaveusalulgumgdNaInd1usndL LAINAmM Google

Y
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Farth azuiulaifiuiivsnadligniuasuaniiuiguduiuidanadiud waganidans
ndandiavilidudvgiulaindudwgnasieiisasadulng mszidesainam
971 Google Earth In1senanmdutagiuuds usdnmaieainaiailen Landsat-8 Aldlunis

Besendunmiiaedioun 14 nuaius w.ea. 2567 daanslugui 4
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=

DURNUANTIER

9 1] q

o

(1) AN TIATIVANUMATTURIVEINTITIEY Landsat-8 Tuil 14 NuATUS w.A. 2567

(%) MNE1831N Google Earth Tmevlanaivesnnaeiduiousnsiau w.e. 2568

‘:‘ a 1
N1919N 2 GI’ﬁ’NLL?WN’Egm‘VmUQJ‘UENLLG]aSL‘UG]SLuﬂ‘J:QWIWMﬁWUﬂi W.A. 2567

QUUNRUUINIULYA TUNTUNWUNIUAT W.A. 2567

LR gungiidnga (°C) | qaumgligegn (°C) | gaumgfitads (°C)
LURANTEUAT 25.58 34.42 30.00
LURRER 25.44 34.48 29.96
LURNUBIIBDN 22.70 35.76 29.23
WAUIESN 26.15 32.44 29.30
LURUNLYU 24.64 34.78 29.71
KIIVRSGERY 24.85 36.22 30.54
RV 26.76 35.03 30.90
wadeuUsrudngring 28.88 33.65 31.27
wanTEluug 25.45 34.10 29.78
WRIUYT 25.16 36.14 30.65
WAAIANTEU 22.14 36.74 29.44
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M3 2 AT NLAAIYUNYTVDIUFBLLYR UNTUNNUMUAT WA, 2567 (siB)

QUNATUUINILUA TUNTUNNUVUAT W.A. 2567

LR gungiidnga (°C) | gaumgiigegn (°C) | gaumgiitade (°C)
LUREIULI 22.46 35.12 28.79
LURENNUTIA 26.13 32.60 29.37
ANy N 26.72 33.79 30.26
LURTUYS 25.45 34.91 30.18
LWAUNN LAY 26.04 34.12 30.08
LRIV 25.28 36.66 30.97
LUNABDIAU 25.49 33.41 29.45
UARAITY 24.35 33.88 29.12
WAVUNNBNTIDY 25.65 35.83 30.74
LUAUNYULTIEU 21.11 35.19 28.15
LUAATBDTEY 26.18 34.80 30.49
LU N UBDILLYN 22.78 35.75 29.27
YN FYTUE 19.60 36.53 28.07
LUAUNNER 25.42 34.44 29.93
LUARULAY 27.02 36.41 31.72
wadany 23.44 34.49 28.97
LUAEINS 25.64 36.12 30.88
AU 25.76 35.24 30.50
LUADRINT 26.63 37.49 32.06
LU UNABLLAAN 25.46 34.78 30.12
LRUIELIA 22.50 36.23 29.37
LURAADNLAY 24.50 36.66 30.58
LUREIUNRE 22.99 34.45 28.72
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M3 2 AT NLAAIYUNYTVDIUFBLLYR UNTUNNUMUAT WA, 2567 (siB)

QUNATUUINILUA TUNTUNNUVUAT W.A. 2567

LR gungiidnga (°C) | gaumgiigegn (°C) | gaumgiitade (°C)
LUMADUNDY 25.64 36.33 30.99
WANBULLDY 25.51 39.50 32.51
LRSIV 26.90 34.31 30.61
LUAAIANTY 25.73 35.81 30.77
LRI 26.39 33.25 29.82
LURUIILLA 23.30 35.20 29.25
URvana 26.09 34,72 30.41
waane vl 24.80 35.79 30.30
WAALUIE 23.44 34.80 29.12
LURAZNIUEGS 25.51 34.46 29.99
LA TINDINAY 25.55 35.25 30.40
LURARDIEIUIN 21.70 34.38 28.04
AU 24.99 35.91 30.45
AN I 25.09 37.01 31.05
LUAYIAT 2291 35.38 29.15
WAUINUDY 23.92 35.37 29.65
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NRINIINUNLET D9 FadenAa N UUITEVRIA1TINT FALUNIE FIT5UE wavAuy (2564)
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Development of High Protein Chocolate Flavored

Soy Milk
Suchawadee Thoumchan'”

ABSTRACT

This research aimed to develop high protein chocolate flavored soy milk
product by studying the use of three different plant-based protein: soy protein isolate,
pea protein isolate, and rice protein isolate. The results from sensory analysis using
the 9-point hedonic scale test showed that the most suitable formula consisted of soy
milk, soy protein isolate and other ingredients including cocoa powder, syrup and other
ingredients which are the company's secret recipe in the amount of 91.188, 5.500 and
3.312 percent, respectively, and received an overall acceptance score at the level of
liking very much (7.82+0.85). The finished product contained a total protein content
of 30.415 grams per 350 ml, which was in accordance with the company's criteria, that

is no less than 30 grams per bottle.

Keywords : soy milk, high protein, plant-based protein
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The Development of Public Relations System of

Dhonburi Rajabhat University

Tossapol Charoenporndeengam?”
ABSTRACT

The objectives of this research were to 1) develop a public relations system of
Dhonburi Rajabhat University and 2) study the satisfaction of support staff, academic
staff, and students of Dhonburi Rajabhat University who had viewed the public
relations. The research findings revealed that 1) the public relations system of Dhonburi
Rajabhat University was efficient as rated by experts at a high level (4.38+0.423) along
with the satisfaction on the use of the system at a high level (4.46+0.420) and 2) the
evaluation results of the public relations system from those who viewed the system
was at the highest level (4.51+0.499) along with the satisfaction on the use of the
system at a high level (4.50+0.499). In conclusion, the developed public relations

system of Dhonburi Rajabhat University was both effective and met satisfaction criteria.

Keywords : public relations system, system development
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Design of Signaling Control Circuits

for Railway Systems

Jrukkrit Chankiew!" Thanyawan Artsattru? Kittihat Namwong?

Narongchai Heman* and Katesaraporn Yosbunraung®
ABSTRACT

This research aimed to design a simple control circuit for the electric train
signaling system. It is an electrical signaling mechanism or computer system for
controlling the train movement to be safe. The system will control and determine the
direction of movement and the duration of the trains on the same track, including
switching at the train station. The operation of the various devices in the system were
designed to work together so that the train operator can make decision to operate the
train with confidence and without confusion. The signaling system was developed into
an automatic system and the track circuit system was an electrical circuit for checking
the movement of the train and further developed into a fixed-size and unchanging
periodic signaling system. The results of the experiment of the rail signaling system
switch system showed that the electrical system worked normally, the switch worked
well, and the movement of the model train running on the track while the battery was
26V had an average speed of 0.23m/s and an average speed of switch was 5.79

seconds.
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A Case Study: Touch Screen Control for Air Conditioning

Systems in the Electric Tram

Jrukkrit Chankiew!” Chatchai Aeamsaard? Mayweeya Janbuddee®

Sarun Suksab® Wattana Samanji’ and Nattakom Phaisanwatsayos®

ABSTRACT

The air conditioning system in the railway system is a system that is designed to be
suitable for the passenger compartment of the railway system, such as trains and electric
trams. This air conditioning system is designed to adjust the temperature and air quality inside
the train compartment to be of high quality even in hot and humid weather conditions. Most
of the systems are installed on the roof or under the floor of the train to be able to cool a
large amount and maintain the temperature inside the compartment conveniently. The design
of this air conditioning system focuses on efficiency, energy saving, and low noise pollution to
not disturb passengers. The research has tested and measured the efficiency of the air
conditioning system by measuring various values such as temperature, electrical power, and
operating time according to the set temperature. The experimental results showed that the
air conditioning system in the electric tram can continuously reduce the temperature inside
the passenger compartment from the initial temperature of 32°C to 16°C with in 1 hour and
30 minutes. It was found that the air conditioning system took longer time to cool down when
the temperature was set at a significantly low level. This research result will help to understand
the operation of the air conditioning system and can be used to design the air conditioning

system in the electric tram to increase the efficiency of services to passengers.

Keywords : air conditioning system, electric tram
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The Use of 5G Technology to Support Sustainable
Agriculture in Thailand

Napapan Nimpanich® Chaiyut Mansamut® Phukit Khongpeim?® and Thanapon Prangkratok®’
ABSTRACT

This article presents the use of 5G technology to support sustainable agriculture
in Thailand. Currently, the Thai agricultural sector is facing several challenges, such as
climate change, high production costs, and a declining labor force. The adoption of 5G
technology which is characterized by high speed, low latency, and the ability to
support many loT devices plays a crucial role in transforming traditional farming into
“smart agriculture.” This transition helps to enhance efficiency, reduce costs, and
improve the quality of agricultural production in a sustainable manner. Case studies
have shown that the implementation of 5G technology in precision farming across
various regions of Thailand has yielded tangible and positive results. However, there
are still challenges in advancing 5G technology in Thailand’s agricultural sector,
including limitations in technological infrastructure, farmers’ digital literacy and skills,
and disparities in access to technology. This article, therefore, proposes strategies for
promotion and development, along with policy recommendations, to appropriately
apply 5G technology within Thailand’s agricultural context. The aim is to enhance the
sector’s competitiveness and drive it toward sustainability in alignment with the United

Nations’ Sustainable Development Goals (SDGs).

Keywords : sustainable agriculture, smart agriculture, 5G technology, digital technology,

Thai agricultural sector
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inwmsnssudiBuaninsntisandunumnanldfifesay 20-30 Welflsuiunsiununsuuy
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Bio-Circular-Green Economy (BCG) ves3gunalnglamimualinisiauiniainunsgainy
ddudunidugnsmaniddnlunistundoumsvgivvessana Tnssadmaneifiuyac
VLATEENAVINIALNYATHAZD1MT b LA LT esni1Sosaz 4 sal (d1dnaunmun
Ieransiaznalulagduisnd (@], 2565) nnelud 2570 McKinsey Global Institute
(2023) I¢s1enuimsuszgndldmeluladiavialunianunsnssuaansoiiunananlfgaan
fe¥oray 25 waraamslivinensadldiedesay 20 Fsaenndosiunansitevesaniuie
WonaauUszmalne Ainuiinsussgndldmaluladfdsialurinfuvuindnvesine
annsadiuselaliniinunsnsldadefosay 15-18 dell (anuideiionswamunuszina
Ine [TDRIL, 2565) Wana1nil Ericsson and Arthur (2024) §aa1anisaiinatelud 2030
walulad 56 szadrsyarmaasugialunmnuasnssuvialangadis 6.8 Wuduneaansanss
TughuvesUszwdlve AuznssunIsianIsnszatedss Aanisingiad wazfanisinsauuiay
whand (nany.) Iidnassadunuiidmsu 56 wazduasulviiniswauilassadrefiugiu
AsauAqulLTn NI INdEyresUssna Tnasadmanelinsounquiesas 90 vosiuil
inunsnssuntelul 2568 (Angnssuni1sianisnssaeides nanistnsviad wazAanis
INSANUNAUWAING [NEND.], 2565)

=2

n1sysannswalulad 56 dussvuinananisinensvednedadulenadidaly

(%

nsenseduTaauansalunsulsduretnunsnsing uasdutladoddalunistundou
s manunslUganudsduiduifiasugia danu wardaunndon sudmanens
WauwdsBu (Sustainable Development Goals: SDGs) 98909AN158RUSEUH Iagianiy
atadsluidmunedl 2 (Zero Hunger) wazidivanedi 12 (Responsible Consumption and
Production) fasuunauinueifsuisinauenimsmveinisldnalulad 56 luns
atfuayunanuasdbulussmelng ufansdlfinw muvimie wazuumamsdaLEy

WAL AU UUS UNTRIUS BN INe

1. 1N¥N3898U (Sustainable Agriculture)

.nwn3898u (Sustainable Agriculture) Ao sEUUMTHAAMILNYATAY Aun"T1d
ninenssITITRegiusrans Amuarldvhansdanedou Tnefdednuaiunselunis
NARTTEZETY NTSNYIANNMEINTAIENITIAIN AINTUAIVINIDIS wazauduagves
LN 3INS (Food and Agriculture Organization of the United Nations [FAO], 2023)

nsinwasdsdududuniosdeddglunisussgdmunsnisiaunidsdu (SDGs) 18993AnTS

anUszrf UoNaNt NIENTINNYATAnsgasNlatenesAusznouvaRnunsdidulii
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NnssafuUsznaudtendnn1sddsy 3 Usen1s lewn (United States Department of
Agriculture [USDA], 2022)

1.1 A mdsdumaasugha (Economic Sustainability) iiunusiuamissgld
LAZNITAARUYUNIIHES

1.2 Anudadiunsdsuanden (Environmental Sustainability) fisjaitfuniseyntg
NINYINTTITUYIRUALANUVAINUAIENNTININ WAL

Y Sa

1.3 Anudadumsdsay (Social Sustainability) filkaudfyiununmdinves
LNYATNTUASYUVY
dmsuusunusemalnedinauAuznITINITHAILINSIATUER LAz EIANLAYIA
[mav.] (2564) Iideudin innsdadu Trndunsinmanensiadedszuuiing a
vanavaneyatanm manyuwisusinensludiu mssyindiukazti uaznisannisfian
Hadunsndnainatouen lnoinwasdsduluuiunvedneiivateguuuy W tnunsdunis
MUNYAT INBATHANNETY LR ulng wazinunssssuyd dmsuussmalnesidnenin
aslumadudidununsddulugfinaedensfussnidedd esnilosdniuidu
MainumsRaANTva aesuazimstaumelulaEfuneanfuuiunvesUssine
Tnsanregadinsidiuveanalulad 56 andudnnilsdaduddalunisiiagyae
udnfunsUR TRRITElunAnwnsnssulne TRAT LR 9 welulad 56 ddneniwlunis
UftanensnssunasndnduliiAnnudBulunatediu Tnslanignisinensud ug
Fanelulad 56 Hrelhdugesnig o detayauvuisealnilldagesinga vilinunsns
AnsRRRANTNAY ALY wararseTldogawiugt dualilddouaziildegis
fiszansam annnsgadonazransemusiodanindey 1ndoyadsna1n walulad 56
ﬁqL%uq@LLaﬁﬂﬁmiuﬂWiﬁwuﬁmwmﬂsimﬁiﬁi’m%’wmﬂiasmﬁﬂizﬁ‘w%mw AANANIZTNUHD

dawIndeu uavtiiuauiuamnieems wendnllifeatuayunisinuasdeduludsenalny

2. malulad 5G

wnlulad (57 Generation Wireless Technology; 5G) 10 ud1msg1uLAST 09 18
Insdniiindsuiiuaznisdoanslianesud 5 Agnitmurdosenainmalulad 4G LTE n3o
4™ Generation of Technology for Mobile Network #ifignanmnisldaumioninimelulas
Tuguriou q ednadiffoddniivlufuaings Anuq mnuming wagauedes elulad 56
<

dodulassasisiiugrudrgiiaztdieduindou msuiRndvialunnmadiuvesdinusiuda

A1ALNEATNTTYU (International Telecommunication Union [ITU], 2023) Ingaauaad@au
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vounalulad 56 Ao dnuauifiannsonevaussnrmdosnslunisldauinainuarslae
ANNIMINIANUIANTENI19UTEINA 17 8International Telecommunication Union: ITU
#smunpuanansavan 3 Usens vesnelulad 56 fil

2.1 §im1153g9 (Enhanced Mobile Broadband: eMBB) inalulad 5G a11156

1 14 =

soasuausilunissudsdoyagaanis 20 Gbps (Anzdnseiundl) Fusindn 4G Uszuw

£ (%
= A

10-100 Wi Amnsafigsuiitelinsaeleudeyaunalng wu amdeidaiuazidengs
W303AleTEAU 4K/8K visedoyainaunsainsinindng o dwaliaunsaviliegssiniuay
JUsz@anSa N (Ericsson & Arthur, 2024)

2.2 au19048 eud old s 1uIuNIN (Massive Machine Type Communications:
mMTC) walulad 56 sessumsiensievesgunsalldinnis 1 dugunsaisemsnailawns
Fannninmalulad 46 Ussana 10 Wi Auandiidmungdimiunissesiugunsal loT
g N fidesnadeurendeumuluiuiiieoaty (Huawei, 2023)

2.3 femumaeei (Ultra-Reliable Low Latency Communications: URLLC) walulag

a a =

5G 1AMU1LEN (latency) AN Wes 1 883U fedesninnalulad 4G NHANRUIS

[ ]

Uszana 30-50 Hadiuil AunLmdlinNdAY LB usULOUNBIATUNFINT1TNTS

mavANBILUUSEALNY LU N13AIuANRUNIalaNssuglng wiessuuNfeInIsANlaendy

@9 (Qualcomm, 2024)

3. wAalulag 5G Tun1AnysNIsy
ﬁ’ﬁ/i%JUﬂﬂmﬂH@iﬂiﬁm%’mL%DQG“U@\? 5G Yrglinisdsdoyaninatgainlasuidu
d15anuilinizlgn v3en1mIRleNNABIANaEBAgINlEluNTNTIRADUANN INHAKER

anunsayinlawuusssalnilaglifiniuand (Saiz-Rubio & Rovira-Mas, 2020) kaz@nunsa

v
a v 9«

seafugUunsaliuninngliianuaunsafnduiuresnsIInaNTY gumunil ¥3e519

[y ' ,

amstuauldegimuiitukarasauAguURII Uz Uan daalilatayaliazidenuas
waiuguInTu (Nokia, 2023) uenanil inalulad 5G azildnwugnilnnuviiewidiegling
ATUANLASBIININANITNYATERLLTR 1Wu saunsnmesiiautu vseruswdiufe) awlsn
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4. nMswBgyiuanuinmevainsidnalulad 56 Tunianuasnssuvadlng
Mswdgyiuauieeamalulad 56 lunianusinssy lnglanzlulszmanids
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nonaNTansgroanitgiu mimamqu‘ﬁuﬁmwmmsmmﬂmg’iﬁLﬁué’aﬁ%’amﬁgmﬁmu
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nsAnwwas Deichmann et al. (2021) dtlifiuinnumsnsmedoslulssmasidaiamuiin

aa v [J

nnusuaziinveAdiandndu yufddedrdadiuluyudmsunisamulugunsaluay

LY

wialulaginended wonANUSWANUTINIEDU 9 19U

4.1 AMURADNAINIAIYIA 9INT1891UVY Rudgard and Mangstl (2022) wuin
TunaneUsemamnaanaiul Jinwnsnstesninisuay 20 ﬁLsﬁﬂﬁaéumaﬂﬁmmmﬁaqqmaﬁw
T AnTD9I1958 11 NERSNSNRWALULA ST UATULAZLNWATNTLUUA LAY

4.2 AU mea1un1stina sy nalulad loT wagiduleesnig o 7 b9y

v a v | o A a = & & A
N13NEATIRTEEABINITLaINd1uNdauaties Fee1aduguassaluuiaiunyuun
Al lsanesvs o lidne (Kumar et al., 2022)

4.3 mnufnanuauUasnievedoya miLﬁmwmm’fagaﬁﬂmumﬂLﬁmﬁu
mawzUgnuazituenadilivganuinaiesiuanududiuds wasanulasnsdevesdoya
lngiamzlunsaliinunsnsliinnusiivameineivavsluteyavesmy (Smith, 2023)

4.4 AMUG T ULATHANTENUA 8F WINE 8 NITHAALAENIIA1TNEUNTA]
a g A 6o A a v ) | I\ a v P
BLANNTRNAIIUIULINTNLITDINU 5G WaL (0T 919EINANTENUMABAIWINABY NlUTNS
IAN15REINNUZEN (Green et al., 2023)

a v & e % ~ ' ~ ' Y]
WauAlauyimiemand suduowlarusindeszninninsy nnaenvu
WAYBIANTTEMINIUSELNATUNITHAINNIULE U8 WAL LATINNSNARES LN DN nAlUlag agng

wihnilen saudsnsaiedneninuaznslviauikninunsnsvesing

5. uannanmsaaasunasldmalulad 56 lunisadvayunisinuasdsduludszsmalne
TUaA35NaNTN fadl
5.1 Anuzaun g iAansuaran nkInd ey Ussmalvedanuvainvany

PN95LUUTNANEATNTSY Y lausanaassbtinalulad 5G Tunainiaigusun Aakanu?

FUFUAIANGNN Tugeniawmile audsiiunuiauasluniadaiy
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5.2 lassadaasughafidoromataueiifanwasnssuuwuumdydoualg
LazinumsnssuLUUATIGeu shlsilemalumsimunlagduiivainuanssedu

5.3 AnunsenveUsznaunsmaluladiiansndnuazuseninalulagnisinuns
(AcTech) 1AnT us1wauanlugae 2-3 IR uan Tnslamgluanuinnssuiavszdos

\FswgnanIAnyueen (EEC)

6. nsdlnwinisdunalulad 56 uldlunsatuayunisineasdsduluyssmalng
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