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Abstract

Currently, the amount of information is happening very fast, and it is caused by a huge variety of
sources. Therefore, it is important to motivate readers to be interested in the media they want to

present. Infographic media are one of the means used in communication. Infographic media increase

the interest of the receivers and shorten the time it takes to understand the content, increase the
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efficiency of communication and facilitate the dissemination of information in multiple channels.

Infographic media are playing a more increasingly important role. This article introduces principles

of infographic media design, method and technique and creation tool of infographic media, and the

application of infographic media in various fields. To use as guidelines for create of useful infographic

media.
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Note. From Infographic of Department of Disease Control, by Department of Disease Control, Ministry
of Public Health, 2020, retrieved from http://www.ddc.moph.go.th/
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Note. From Infographic of the COVID-19 Info Center by the COVID-19 Info Center, 2021, retrieved from

https://www.facebook.com/informationcovid19/
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Abstract

This academic article was aimed to provide knowledge and guidelines to improve higher education
students’ digital citizenship skills by presenting the problem that arose from inappropriate social media.
The learning of digital citizenship through digital quotient would help determine the necessary skills
for supporting work and quality of life in the digital environment being well balanced and more
appropriate. This article also proposed tools for the development of digital citizenship of educational
institutions, administrators, and teachers as appropriate to certain organizational contexts, including
(1) digital citizenship indicators of the student, (2) online lessons for building up digital citizenship,
(3) digital tools to help manage online information and (4) a way to live in the securely digital
environment. These reviews were able to enable higher education students to concern and develop

themselves for quality living in the digital environment and being a strong citizen of the nation.

Keywords: digital citizenship, students, development
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Abstract

The epidemic of coronavirus disease 2019 in Thailand and worldwide, that extreme impact on health,
lifestyles, and socioeconomic status of worldwide society in New Normal Health-care system. Community
Nurses are an important group of health personnel that take their role cover four dimension of
health: care & cure, prevention, promotion and rehabilitation, according to prevention levels in primary
prevention, community nurses act as leader, change agent, health educator, counselor, collaborator
and coordinator, for clients and populations and strengthening community by themselves in new
normal. However, community nurses should improve their roles and competencies to the advanced

community nurses for coronavirus 2019 prevention and control that might be more severe and

re-emerging in the future.

Keywords: the role of community nurse, health care system, new normal
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Abstract

Nowadays, smoking behavior is prevalent among adolescents and has continued to increase. It was
also found that adolescents began to smoke at a younger age. It is mainly due to the physical, mental,
emotional and social development of adolescents, which makes them self-confident. Independent
thinking results in curiosity and is influenced by peer groups and the media. Easy accessibility of purchasing
tobacco products. Having a wrong attitude about smoking. This causes adolescents to have an
increased urge to smoke and develop smoking habits. Therefore, preventive measures should be taken
and implemented to smoking behavior among adolescents. With guidelines starting at the community
level, such as organizing activities in community, Establishing measures for the purchase of cigarettes
in the community stores Institutional level guidelines, such as organizing anti-smoking activities in
educational institutions Inserting material about learning and guidelines at the health policy level to
coordinate with relevant agencies and participate in a comprehensive adolescent smoking prevention
campaign. The purpose of this article is to demonstrate guidelines for the prevention of smoking in
adolescents. To be able to organize a process to effectively prevent smoking and to prevent of new

smokers in the future.

Keywords: prevention, smoking, adolescents
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Abstract

This article aims to provide sustainable management of solar panel wastes and electronic products
wastes. Chemical separation technology has been used as part of the management of solar panel and
electronic scrap management systems. They are the wastes produced from the use of solar panel and
equipment in the solar panel power generation system. Solar panel waste forecast electronic wastes
from supporting Alternative Energy Development Plan to generate electricity from ground-mounted
solar energy. Or solar farms or installed Solar roof top systems for buildings, houses, businesses and
factories. It was a challenge in the amount of waste generated from solar power generation systems.
When a solar panel is damaged or worn out, it becomes e-waste. Therefore, the concept, process
and Chemical separation technology, heavy metals can be used as raw materials for the manufacture
of solar panels. Glass shards and the cell parts can be used as raw materials in other industries. The
implementation of the solar panel waste disposal technology must be presented with regard to the
Electronic Waste Law in order to prevention and management methods for solar panel wastes in
Thailand.

Keywords: solar panel wastes, electronic wastes, management methods of solar panel wastes,

management methods of electronic products wastes.
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U w.e. 2580 (Electricity Generating Authority of
Thailand, 2021)

U .. szuundnlndwaaudseniing

fi;'] "aw?m fiﬂé'mﬁu gﬂé'mﬁ

AAAIUUNUAY ARAIUUNAIAT ARAIULIUADY
(MW) (MW) (MW)

avauia
2554 541.1 - -
2555 621.5 - -
2556 139.0 6.2 -
2557 1.0 70.8 -
2558 1,065.5 7.9 -
2559 241.6 6.2 0.5
2560 16.5 35.4 2.0
2561 159.9 94.1 4.8
3794 2,786.1 220.6 7.3

Note. From Report on the status of electricity generating with solar cells in Thailand, Ministry of energy

(p. 36), by Department of Alternative Energy Development and Efficiency, 2018, Bangkok: Department

of Alternative Energy Development and Efficiency.
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Ussdlvesusiunisndnunawadiaseniing
Fausd w.a. 2547 ldud adandndaneu wazylaildy
veruesiladaneu esessulasesnisnaslninge
waduawoindlufiuiivuun msdasassuundsliin
deiwaduasofinddtadosunanduiatia dagtu
NSHARLNITAS LA NS LAY NITAARISEUUNER
Ti#idrewaduasofindiiusiuauinndu vinlisian
unagaduasafindanas Juogiumaluladisaduas
91708 Inelud w.e. 2561 dadrunaluladivan e
orindaulugJursiinddneu Crystalline silicon—-c-Si
nAnieanazediavatendn Andudesar 88.6 Ju
uRwaauaseindylaflauuiseruesWaddnou
Amorphous silicon--a-Si Sewaz 6.5 \Juunsgag
wasenindutinlulasasadaladuuesuesiadanou
Sovay 2.4 Juwnswaduasonfinduandouinaglad
(CdTe) wazurawaduasenfindngumoUiasdudela
#aludt (C15) uazngueetivesduiAsaunaldosdalud
(€1GS) Tnaldanunsaseylidaaule Seuaz 2.0 uag
Juwnawaduasoriindnquilduunaliszysila Sevay
0.5 uansfann 1 dauedndruveanaluladivas
wasenfindluszuunaninindewaduaoinduuity
AU (CES Solar Cells Testing Center (CSSC), 2021)

gAvaIN1IHAN lNAIWAsI LR Ting

n1suan 1A lenasauLasoing agly
LHaduAtTRg (solar panel) wiondnlnin n1s
Wulnvesszuundalddladndaunasefingly
Uszinelne Tausuinuiundi 20 U iilerduuas
I lVuasadluaiifeu nsguiiiiegulnauilne
LAZNSINEAS HIUAT A, 2553 nsnan g
uasofndfuiisnunsvansuasiiusuautudosnn
ININTALATUVRINATY %qLﬂuqﬂﬁummimﬁmiw%
WE L@ N uuUieuse U e e LA
sl Fanswaa i snunasenfindfiansauy

& a = Aa o Y] =
WUAUIID Solar Farm LLagNaanauurnaIn1nse Solar

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atui 2 Ussdifiou nguniau-damau 2564

PV Rooftop Wazany w.A. 2557 N13AAFRITEUUNER
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faa o A

I mdsuuasofind NRaRsnuAuIUIIIMgINTn
fifadauuniinn msuszgndliaunianiafeunas
mMsuneas lasansudaliihanndsnuuaefingsu 4
waziultufiesdulafiutuannnsseauaauam
nsuan i swaduasenindveslseinalngves
AMENITNNTUlEUIENAIULRIATuN SdaESung
uanln g s uLasenfing Tnevilulsslnfing sy
Leee17ngaziin1ssuUsEAUUILENS A NURIUHITAE
wasoindUsyanm 25 U mndAnengiadeveslasliii
WEuuasefindwindu 25 U faulu O we. 2577
svsuflvpziiAnanlsalnfndsunaionfingin
%uuazﬁﬂ%mmqa%uaEhwial,ﬁmmmﬂ%mmmswém
Tihanndeuuaseniing nsaiansaiUsuna
MINYRINUHLTaALat I ingazauAnINN1saya
ﬁlé’%uayggmﬁmﬁgq&guwiﬂ W.A. 2552 LAAIFINITI 2
@3u AR (Kumkoa, 2016) N15AIAN1TaIUSHIMIN
YosuNIgadLasefingnInvesiinanlasin1suan
IniannasnulasoAingdmsuusenalng

<

ASTUIUNITAIINYINUNIYAA ULEID1TANE

nnsdaasuLazn1siaulnaun st g
Mandsnusasefingegadoslulssmelneny
1 Salidnuilausuifuddnfidesiadaduegnebs
Ao Yyminudanndeniionaasiintuainninesi
ANNIATINITHAR INHINEIULEITINY WU LR
waduasefindTunegmslinuviedouanin fudu
msteatiunansenumsdanadeunazismanninues
finanlasinsnanliinnndsusaseind 3l
anusuduegredaiazgmirniiasaldidunuims
USMsIanslminausgaulazlil Linansgny
sodawndauluswian Wislnisduadudiunisude
A9 1nndsnunasenfingluussnalneiinaiiu
Fadusioly




vilaNauuslisey

< ca « i 9
uaadisumaglad + aevilesduifsuladalun %

+ AoUwessuliivuunaldoudalud ‘
2.0% '
~ lulaseSadalay
azuaiWadanou
2.4%
avuonadanou 6.5% ——

—

Famauvilananifsluazsianarunan
88.6%

N : d1inau nan.

A2 1 dadrumaluladwadwasaninglussuundnininsowadwasainduununu U w.e. 2561

Note. From Report on the status of electricity generating with solar cells in Thailand, Ministry of energy
(p. 28), by Department of Alternative Energy Development and Efficiency, 2018, Bangkok: Department

of Alternative Energy Development and Efficiency.

M99 2

N715m19N 150 USUIYINYVOIUANTAR hAYE IR arause I NT WA, 2577-2583

Udnna Usunasfinne (MW) Ufiiiaveude (w.a.) 3724 (A) GERHRGE)
2552 8.26 2577 1,344.89 1,344.89
2553 17.594 2578 3,268.26 4,613.14
2554 195.397 2579 33,381.75 37,994.90
2555 183.206 2580 25,192.53 64,187.43
2556 499.793 2581 63,509.85 126,697.28
2557 390.491 2582 48,616.06 175,313.34
2558 711.492 2583 75,631.58 250,944.92

Note. From Guidelines on environmental impact prevention and disposal of wastes from solar power
generation projects for Thailand (p. 6), by Department of Alternative Energy Development and

Efficiency, 2017, Bangkok: Ministry of energy.
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Tnehluunamaduaenfinddlonancldnuis
Tun1AAITou NANTSINEAS MSEN1ARAENYNTIUNN
Annstigavsenunetgnisidauaznaeiureude
didnvseiindnquueadsdunsienuy HA-Hazardous
Waste-Absolutely Entry #39U8918889Uns18ULUU
HM--Hazardous Waste Mirror Entry 5@’5%@14?1'\‘11@@6
vide Tanlildudnfaaauifiduveadesune ¥
sgdpadilefiauuimne BsujuRneafunisdanis
mmﬁﬂgwmaﬁ’mum (Public Information Center
(PIC), 2007) uenIINHdILUsENeUYBIsTUUNSYNY
YOINIAS WAt TIng e iidunesineuaziunne’
Fafidruusznovidusunse Twn neda wueniia
waalow Tifa Uson uazansiadidldlunisvi§isen
ag1aunsATaRla3n suNF 391 (Leejhakbhai,
2007) #NAITREAN 9 "Lwaaaﬂmq'?mmé’au%n’h
dsruuiinauarszuuasldems iiansuudeude
wnasi iy warenia azneliiAnsunsiesiony iy
&0l wazdunndey uniwadwatefingfdrusenay
maaamﬂﬁuaﬂamﬁLﬂué’umwm%auaejuuum G
Jwrezansiiv ervibiienansevuseguninuas
danndeuld Wi wnawaduasenfindUszuandiviian
Faneu Tansdunsne fie Fanouansyraslsd Faagrh
UFAE1e8aguussiu vlvRavidslndseaneiies
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wilafduuns WerRnnsunlvsivieegluifonmgiige
%awmaaﬂa’aameﬁauLLasﬁ”w%ﬁLﬁw@éamé’au
¢ veuduilovdosesnuienvvznelfiiananszny
deme$ieusiegnadn q dedwinden tnefinisavan
Tuadinuay/mieflanudufivioszuusieniedad
%3n (Hazardous Substance Management Division,
Department of Industrial Works, 2014) ?jﬂaaméjm
U988 Puangprasert and Prueksasit (2019)
nanfansUszifiunudesiuguaind viuau
uieveydidnuseindlutninyisudusemalne
wu3n seduauauileniaduuzideainnisseves
Silannsedndann1s&ula Cd uag Ni

A1UUSLNOUVDILNITAR WA kUL T U
5 du loun drununilsdudatunasianlaensady
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fianu fo wadiindanszualuil drwiiddu Eva 8n
Funila drugaieduunuses Tunsvaeusiuduas
Qﬂiﬁmm%auiuq@mmﬁs‘ﬁqL“f]uﬂszmumiﬁazma
EVA wazdieldausuasitliigaduaznszanfiniu
wrazaseanysallaenisiansevegiifeuuaznaes
wensaanglnfiuanofiaasd1uresuNe nSEUIUNNG
MdnYInLNIgaduase1nglugiuveen1suseine
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¥ 91uve9au1Al REMDIA (Milano) 3avasu

@11Au REMEDIA (Milano) Huasnaudmidey

o a

Atiunsdanisveziiinangunsallwiuazaunsal

a s
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a

inueetgnsidnu lnendannisinnisaesed nele

~ a & a o a a e
suidouirwaonamdndualniwaz Bidnnsetngd
(Waste Electrical and Electronic Equipment--WEEE)
Tneflvunauniss lgAauNaduaIe 1 Aind il (Better
World Solutions, 2016)
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wnfuanuleuenmssuieihanndanumuieu
(feed-in tariff) wednasgdaduusefusailuiig
HERIINWRIUYUTY LLGiLﬁaLLmaLm’lﬁéuqmmq
nsviaeuludn 20-30 Ydreutnagnanailunesvey
ﬂszm:}a?ﬁLL’;mﬁauﬁuaaz:j{JummmiaifmEJ:Lmeaé
LE9e17ngveaUTEinAB1LIAY 10,000 AU NTENTIN
Fandounavessnsiaumdsnulnlvasinalulad
gnamnssy (NEDO) fils3umsatfuayuainigsu
Auusem Lenvulunisdinaluladunldniidniead
wasefing Tnewauinszuiunsfigenin hot knife
method FI@1U150KENYAGVDILNIDBNIINATEAN
Tanelunaiussann 40 U areluldnundnens 1
RS 1 wuiwns Alieudouds 180-200 s
wagva ududuuiiouwsniwaduasnszaneenain
fu AnuvLveInIzanLay Taq ldlu EVA uandnaiy
lﬂﬁ'ﬁuagjﬁ’uﬂwam wonan Toshiba Environmental
Solutions Fsfiweluladiiaunsausnwaduasonfing
ganannszanldmienisidndsanusnaendiowyss
mﬁﬂmuL%';s?’fqe“%aﬁmﬁaa&ﬁauw’uﬂszﬁm LazILUA
wadlindunsavdenlnewadfiumdunsaziidunay
GUENL'EuqaLLazu‘%ﬁmﬁmaamﬁ%’u%@iuﬁmqqLszfuﬁ’u
uenINBuRITAdUAsDAIndFansnlUdlagd
funsranisfimnuuiguiganiifildlunisdeatann
Faaunszanaunsonslilusni 0.5-1 wusedlansu
wazluwaduasoindldiuusenouresnsgan 10-15
Alanu yaer1Uszan 15 Loy (Tomioka, 2016)

6%

1%

s lifhannndsnusaenfinddlofiansan
ddnuresgUnsalmuyaraziiuliunamaduaseniing
grltluvinannalunisuanlwdinvilviduuduiias
nanedurezUiinamnnlusuanmniisuivgunsel
3w 9 Tuszuundnlilih Tneseazdenalddnedmsu
Tasansudaluihanunagaduasenfingiily uang
AN 2 (International Finance Corporation (IFC),
2015)

Al eTneaasdmsunisindeunawas
uaseinguuuRnisuiuAuiidadiuyanvosusia
gunsainanlunskanlnihainuaserindusenausie
LKA LEID17RY BuBsees a1l szuuaIw
Uaoady nsleuseszuuliin nseuuazlasadng
FOIFULHY LagN15UIMISLASINTS wagdmsuaunsal
nanluszuunsuan i unwaauase19ing Division
of Solar Energy Development (DEDE) (2018) &g
SR RIS

nsduiunsifeafiuisidaninuezainnig
wanlilivhewaduaseniing Saunawaduaseningd]
Uiinasnnningunsaidu usluvaifoafuusswad
wawofindiugunsaifdengmslinunuenumiign
dofleutugunsaiduiifinnsiastluszuy Fadwin
gunsnivesszuumaNEnune sl Ryl
YgrdunIn SegunsniBidnnsedindsimintasdes

gndwialudsuidnuedidnvseiindiiowsndudiu

=

LaEIN1SANTINAIUNTZUIUNISTS MiAANLNEAURD LY

Modules
Inverters
Cabling
Security
Grid

Frames

Project management

AN 2 AN YFINSTUNITAARAILHIDAR AR N UURARIUUNUAY

Note. From Utility-scale solar photovoltaic power plants: A project developer’s guide (p. 183), by International

Finance Corporation (IFC), 2015, DC, USA: Environmental, Social and Governance Department.
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guUnsalBidnnsednddu o 2 5

g 81gn1siulseiu (U) 819Banuszeginansudseiy

Note. From Guidelines on environmental impact prevention and disposal of wastes from solar power

generation projects for Thailand (p. 8), by Department of Alternative Energy Development and

Efficiency, 2017, Bangkok: Ministry of energy.
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Abstract

Depression in early adolescents is a major mental health problem in Thailand and around the world.
It is the cause of the disability adjusted life year in early adolescents with depression. Caused by
negative thoughts about oneself and others, and even encouraged or explained, there is often
inadequacy Feel disappointed Affect the lifestyle adaptation Causing separation behavior Relationship
with family and impaired communities This resulted in severe negative behavior, eventually suicide,
If early adolescents have the adversity quotient, this is a feature that encourages them to have
patience. Always try to overcome obstacles and be able to solve problems that arise, do not retreat
or give up. Affecting having a strong mental state does not cause depression. The adversity quotient
obstacles is diverse. If early adolescents recognize the causes, factors associated with depression,
including those that serve as a protective barrier, teenagers are able to adversity quotient, turn crisis

into success. Modify thoughts, moods and behaviors accordingly. Inevitably affect further efficiency.

Keywords: depression, early adolescence, adversity quotient
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SnlulifAIUaU AUATEA AIILIANNIIA FDNIT
WasuwUasiauniseng q Tudie lugdaynmia
qUNNIRNLATIANN1IETULATT (Kotchabhakdi, 2013)
donnneansAnylulssnelve wulpueny 10-15 Y
Afanuandinuailunuesifinnuduiusmaay
SEAUUIUNANNAUNIETULAS (Srijan, Kaesornsamut,
& Thanoi, 2017) TusinsUsemanudagueny 11-15 T
fanuAndnluiRnisauianuduiusnisuiniunnie
Fauas1 ( Zhou, Li, Tian& Huebner, 2018)

4. Waunseudsau (social development)
nauilouildvdnaunniuieuneudy Jofuveusiu
ngu veudustusiuiiou aulaluardeuiivilou 9 fu
wu A nsusiane Wusiu vildnwediauidndu
drunilsvesngu (Deenan, 2008) odlasddsnuiumn
Aaanieiin fe avuanananuidunuies Funaan
wousl wazfiinisiAsuuUasmsiuiauinsogn
590137 mm%y'\‘iLﬁﬂwqaﬂiiuﬁﬁﬂ’mulﬁm WU ANENT
@nin Annudumesitn ludu (Worachotekamjom,
2013) dwmdvioguitanaunsauiusudrunginasi
msdsy nguiteu yarasoudnsld szsilidiany
annsaluiinuedeay n13asandears nsuddem
nsUseiluszuon uaznsegsmAugau Wannnnsma
drudsauiimasduiiugusyweduiusuazyadnam

a

R WU ANy (Katumarn, 2015) A0AARBINUNNT

)}

AnwlushsUszimany Sogueny 10-15 T Asldtusam
Aulilouuar viAansailudsay Sanudusiusmsay
Aun1ETuLAsT (Conley et al.,, 2020) Tuniendu
fuesuiivsusudnfuieuvdeyanasoudislaldd
N ANITULENAY dINanIavnInIanaziilug
AMegAs densfnwiny Jadewauinismienu
&eps nsauion Anuynitulnddatuiilou Tovidwa
anansoviwennsduaiituiviunsudulasosas 61
(Chanralaksana, Thaweekoon & Sangon, 2015)

5. WAINT3MUT3E553U (moral development)
’3’&1'ﬁ;umaué’fu%lﬁ%’um3ﬂ’¢umﬁ1’%aﬁﬁumé’?ﬂLwﬂu’"ja
Wnilewing eguneusuaiesssudsnaiaunoy uas
Wanseilesgiodlng Taefinsiamimunginoei

N9deAs (conventional morality level) T83UALUEARAS




wanssumnasivesdsnniinueg laiddedsnadinn
urnues widndedadnlagdu itelmduisouiuves
nau vilvigBunele Wy veutlemde deansiduau
7 az3andudedlatuanuligndeddudsnuvseludi
danaliAiANITUARNIDBNYDINITHOATUTUTI NITHEN
i waznmzdued fduiannsiussesssves
Togumaudu aslasunisaeulaenseaingunases
Wiy finsuugi susudsaeu nnsliseTadiusengd
A viseinsasinyaUsengAia aunindesuasiavle
JuasasunanIsarngnIeasesssuilulures
AULBY A1U1305URAYRULARIEAULEY FzdINaliLAn
dutusnmiiRfugdu aseunia deew ogelinuay
(Noipayak, 2013) Wun1s@nw) wui degu ey 11-15 T
WAIUINI5938535UTAMUFURUSIIUINAUNgRnTTU
9395551 (Juntipwaree, 2015) wagn1sAnuiluang
Usene wud1 193Uy 10-15 U Insimunaiesssy
ngAnssu n1shieds NAuduiusnisaviunieg
Fu1A51 (Donohue & Tully, 2019)

/ = ¥

n1s3tadunsduailudesu

Joguiidnnzduairdulngazdents
wagoInIsuansfnUnAdail azuansoInIsAuNTs
n32UNIEIe Weaniadie liiduling anlua
vinadlivosads aufiawelanuiosanas anlal
nszfesedulutin llevnAavsessnviesls $8n
Denhe vuafuenivdofuiegauden au
auladulaneouladuinnindsanuni uvressedtyn
Tunsaruauensualfiiienda Disruptive Mood
Dysregulation Disorder--DMDD $in135ztnensual
povALBIDANLUNSAMTeAIYTITUIS NN TITAYS
\dueeheun fan1suanseannisnauazngingsu
seyanaviedwadunariiidngndalenieduieda
Tngliimnzaufussduiaunis fuindudulses
uazleds wazdeonsuaininuindienionfiazseida
p1sunlegifiounasniial dnuanseanlneiionsual
Inss wgAnssuAinsuusedulseduanidusses
VAN 2 dUawi audwaluyninsing gy
Foamanusalunisvhutiifiveanuies fieludiu

[ o a o

ATRTUTEINU NISIT8U Lagn1edeny QUIé]I%JUﬂ']i
ade1ndulsaTuLas (major depressive disorder)

fmnTesuiienn1smunaanTIade wans
I aneBumiiidesldfunisguasendnddauazgn
AD991NYARAINTNIINITNEIUA LU (Lotrakul &
Sukanich, 2015) Yagtunsiian1izauainlulegudl

a A

vanguIAnfina1isannnn1s@ulae weasUanme
waztladoiifeatestunnsfuailudosuls (1) Yade
sustugnssa (genetic factor) finuiAgitesiunis
Wanmedued Inswunisanuilususe (Aoluiendu)
sznuin mnaulapuniladulsadued duladnau
fansidulsaguaslededosas 50 (Allegrini et al.,
2020) driindifidnviensandulsaduailona
Ananzduiaingeds 3 wiwendniddnunsanlid
Aeduei1 uazyanaifgnAaininneduaiioy
flomaifnnnzduarunnnityanailsifignfadng
ANMzFULAIT (Lotrakul et al., 2015) (2) Jadenneanu
Fuailuavewoasdouszam (neurobiology factor)
a3u1edn amedueduinananuiinunivesasie
Uszanm ldun Serotonin daflduddalunisaiuay
MTUBUVEU AINLBENNEMNS wazkssTUmame fethd
N Serotonin dauRnunfavdsnaliusuluvay la
DYINDIMIT WASLIITUNNINAAAAY Norepinephrine
muaﬂummﬁﬂaLLazwqaﬂiim MNNUANURAUNG
284 Norepinephrine %ﬁwqﬁﬂiiuﬁﬁamaa Fosth
LAZRBUALIAITOURIYN uay Dopamine iuansdivh

v A

MIAIUANANT AIUANDITAILAENTEAUUTEAN

'
¥ w1 a

dulasioFsIndousousi Tuuiinn e duAsIny

1NTVR9ANT@aUIEAIN Serotonin, Dopamine hay
Norepinephrine anas dwaliiinausanduiasi
Wovhe Foust uazlalflauns (Stuart, 2013) aenndes
funnsfne iwudn Jogueny 10-19 T Asidgmnis
UDUNAVLAMNFUAUTNIIUINATANNIZTULAT
(Blackham, McDaniel, Chauvin, Nelson & Buboltz,
2020) uagnsasuniaswossesluumaluiesu d9
Hal I uNAN N 1ETULATINNT N AYIEHS 2
i fesangesluuealnsnunasiuswamoulsu 3
oongvisnseduiilaieauns ilvgudadionnsduna
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neauluszdnneuvisendmunyusedLaeu (Santrock,
2014) (3) Jad8m19A1UAIIUAA (cognitive factor)
adunenzduaiiin WunzersualuazngAinssu
¥ayARainaINNIs3uy nsulana wazilaniny
AnuReafuanunisaliy 9 %a;‘}’ﬁﬁmw%mm%’wﬁﬂﬁ
FBaAnfToavuluanund Fandaualunuiesanas
Yndunts warfinruAndnluliAdiuay (negative
automatic thoughts) fAoAULDY Lazdenndeuseu
9egnaaninl waziilugnisiinnisBuaiila
(Beck, 2011) anA1sAnwINU Jejueny 10-19 U
AnruiAndalusiAmeauianuduiusmeuindunng
Fuaiwazrirlugnishngdiniegedesosas 19.5
(Zhou et al,, 2020) dmsunsAnwitulszmelng wu
1 To3u 91911-15U dazwuuanufnsnludfinieay
Tegay 61.71 wazdluwilduiin1nzduiaiilage
(Songmaung, 2013) (4) Jadunien1udean (social
facton) Wuthademeuenypraiiinnseyuiiusvesiosu
104 danaliioguinnneduadh feunaniaminis
yosTujuiinaudnaiudi feudesnsiduiivensu
yosnguiiounazyanasouta fedy dr¥egulaild
funsmevauadludtuiagyilifosuidnidonme
lupwies wendagaudis waztlugnisduai
1¢ (Santrock, 2014) aenndedlurasiinisszuin
vaslsaladn-19 fosuengiads 15 Udeuenainng
iiou fanuduiusmsuinduanedanedi (Loades
et al, 2020) waziuiuony 10-15 IAfinsatiuayu
M udruiianuduiusmsauiungdueii (Cao
et al., 2020) MSANYINTATUAYUNIITIANEIND
e eduAilasesas 39.1 uay 37.8 Ay
a9 (Tuklang, Thongtang, Satra & Phattharayuttawat,

2013; Tunyabut, 2012)

Tngasu Yoqunewsiuduiefifinaivasuuas
MafaLINIA 9 oesand Tuteguiidanuduay
fuunumvesaufionvdmanenisindymanninds
amgduaila vililianunsavifatnsusedniu ey
waziihdnusaufugBuld Jedamaliiosunousudos
fianuannsnennuUsusaiuaaunsaling q dn
Fosuiinnuanunsalunisudylymuasituliguassa
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(adversity quotient) aztlumilounsiztesiun1ig
Fuad sz lnissueanusensiudyguassa
wergNmnunann lutgul danusuiiaseunsna

| [

ASELNUNALINN haziainvznunuan1unsadlule

=

Jedamalviifnidsla lfanseanseausgiulam

v

(La Greca & Harrison, 2015) (a8 junounuius
Meuiidgymnminsznuiala Amuaiusalung
wayUgynuaziludguassageuinduiiionsusu

AauazldlunisiuilelinuiulamuazgUassasig

Wi Tnglaigeviouazsenuinoguassanazdaymi
D19 Fapuanansalunsidaylamuasiiugi
gUassa Adversity Quotient 3o AQ LJuwundn
299 (Stoltz,1991 99islu Thitipanichayangkoon,
2007) nuneis Jadedraglunisiivusniiuaunsa
vasypnatun1sennuselaymiuazguassasng q &
AUNINLAETLAZAIINAINNTAIUNTHIWLAINEN
aun mevauswedymuazgUuasiamelnainig
uIn Audad IanusurageulunismwuImienis
wAtym Wanasjsiu eanu suanunsadiily ua
wvurtaymla lae Stoltz,1997 ladaudsguassaly
Pinvesyanall 3 sedv fie (1) guassalusziudeny
(societal adversity) #o ANuNNTAARIINIANT
918 Wy ndmnuldiunsmaasugia Amnueugy
luaseuasd Msvnauasnsluyuusssullenssuy
n3fin (2) auassAsesua (workplace adversity)
Ao anulslfiunssuendnnnsa (3) guasseluszdu
yaAa (individual adversity) J83ULUAIININAT
lwuzgUassa desuiuidasunnumndenliidu
lona WauAuaInsan1sidgylynikaziuli

i

guassalveglusefuiiinzay Joguilanansaius
feguassauazanunsadanisiutym Usenaulueie
osfUsznav 4 Tf il 57 1 msrruaNanIunsl
(C=Control) A® 5¥AUTDINITTUIIUNITAIUANAULEY

vaeTeuiielvii Ui ugUassanNeINaIuIn Y3e

anunisalfgeennlalule Jegundianunisaiunu

grztuiffinnuAndsneeian (proactive approach)
lugavio daruntdnuuu luanazarudsla Tunis
wgAudgmnazneteunmiseanlinutgyminiia




Y fRT 2 AUnALaEANUTURAYEU (02=0rigin and
ownership) fio N3iiTegun Aiasgidumanigues
Yo wazaszntinindunusuiinveureanu@ea
maudlalile L daduligBusensuinveuluBeses

au foldadndfd Judnssdulimfands (powerful

aad

motivator) Il 3 nanszNUNLaGe (R=Reach) A
Ms3udnansenuvestiayn Anugseniidnanenis
aluTinvesuiaryanadi ddgyvevassauiniee
indle foquiiiffduilae Ao auflawnsomuay
915UAAIUAU ATUALNANTENUKATANULFEN D
nsduiudin 887 4 anueanudenrudabenes
Uy (E=Endurance) A N135U309AINUAINILYDS
Q‘UaimLLazmi%’Uﬁaﬁ’umm%nﬁsﬁ”@mamjmm Tu3U
aasldnrunegrginlunisvindynlivunsgagn
3 fAdesiinisUsadudn Jgmguassauazanivg
thy JgAmUnTEgUIILAlIY TounTTRAf L
oanugs liuA {ildsuiinguassnazaamuegiing

Wity Auansatunswdylymuasituihguassa
annsamunléinniaseny iesananugindun
wazguassaeing 4 annsnietuldnaoanan vily
nsBeu Meadudia nsvieu Wudu wuanng
Tunsiaunauaunsatun1sudgydeyninaziugi
guassafosuiildwanmuedidamaansalunis
wyUeymuaziludguassa auifuaufiinnuennuy
Wuuda ligeviesdoguassadne fenafiazUszay
arwdnsTludin dedunisduiudin n1segsaudu
Tudsnu daaliliinainngAnssudesisunse wu
nsiingAnssuAIF1INIg wenda waglidinlugnie
Fuwad Fawwamenswannaul #4i (1) L= Listen to
your CORE response tJun1sua w3asvenlinuiess
11 vafifedgmvieguassalafuaues desmeu
auawﬁaqﬂaﬁﬂﬁ?uasmli (2) E=Explore all origins
and ownership of the result Junsduaiiings
lafefumeaunvosguassafiiniu dnaulainds
Taeglumnuiuinveureasuazislaogueninile
AMUTURAYOUYDIT (3) A= Analyze the evidence
n9IAsIzAliAnANuTARY negelsisagluvinli
Hamiueglutinuuiuly wiesdinszsianmdu

Tulalunsudlaliaymn (4) D=Do Something N13asile
dudunsiiielvguassnegfuisidesiign 35n157
ga1unsanuAualassalulidiudunumeedin
wandliiuleinfosuneuduifauaiunsalunig
wlgyaymuasitudrguassmavilSounilowiiingy
Joaftuneludalafiduuds aeandastunisdnuii
TudsznalneuaziUssmany anunisallsnssun
Tad-19 Yoguiifiong 15-19 ¥ fnrwanansalunns
wagydaymnagnisiudiguassa danuduiusnig
aufiun1IEBATT uagn1sneIews1finig (Dian
Aprilia, 2019) NM5ANYIVBIAINAINNTOTUNTLNTY
Jaymwagnisiludiguassa Tuiugu a1y 11-15 Y &
Aanuannsalun sl damuagnisiudiguassa
fmnuduiusnisauiunisiinneduasn (Nikam,
2013; Monica, 2015) ns@nwiludsemnealng n13
wdgydynuwasiludnguassaludeiu 01y 10-15 T 4
ANNANRUEN AU BuLATT (Intasuwan et al,,
2019; Aengsangmuang et al., 2011) Lagn13An¥1v4
Bunjung (2019) finu31 Amassan sl tam
waziludguassalutinidoutulisen@nuneudaed
ANNAURUSNAURUNTIETUATT MnTeunuaul
AINUATEVTINTINTS YU UATIAYEOANEINGIUN
wielvldunludsifenis Toguazifiosnengunseii
Tdsa vdefiFendn Sanuannsalunisudylam
waziludgUasse dealiiesuanunsausuiivlym
e 9 Turaefe woRnssuid quamdng

GENL

@ Y1 =2 Y v 1 ¥ I
ziiulain Aeduiasiesunousdy 1Ju
Jaymmsgunm3nitdidey Famniesudunuaing
anusalunmsdylaymwaziludiguassailunagns

| o

madonitfosuthuldlunsdnnistuanisduaiy
viodusfinnaailiiAn aradandaia suilug
AMzduesn nswmdglyviwazfudiglassaiaiu
willounsgdosiunizduai [Wudselonisonis

atuayuliiguaninsasulle wazdanisiuanuasen
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UNANED
Tuthgtutlaymuesyanesluguvulsznouluse veginly (seneral waste) vz duvideosaans (compostable
waste) vuzdunI1e (hazardous waste) LazTET AN (infectious waste) vur3lwiAa (Recyclable waste)
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wdsanm (6) msmdaverhanesmeisnsiigniosvnzaumundniving Taensliguuuunsdanisimndu
Tluiiemadioatiu Ae Tngldndnnisudn 3Rs fie 1iee (reduce) 187 (reuse) waz Wndusnldlmi (recycle)
yjatiuiansvesfiunasiuialaennamadiudidimsmmunuifnvesdomdonud (zero waste management)
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Abstract

At present, the problem of municipal solid waste consists of general waste, compostable waste,
hazardous waste and infectious waste caused by residual waste and improper handling. According to
academic principles, affecting the ecological environment and the health of the people in the community. The
objectives to study appropriate management methods by formulating government and local policies,
the participation of local people, and establishing incentives for local corrections. The procedures are
carried out as follows: (1) reduction and at situ separation, (2) collection, (3) storage, (4) transport, (5)
transformation, and (6) disposal or destruction by academic correctness and appropriate. Using model
management in the same direction, that is, using the 3Rs: Reduce, Reuse, and Recycle. Focus on waste
management at the source, with all sectors participating in the concept of zero waste management
and “clean province” according to government policy guidelines. From all of these approaches, the
main factors consist of six components: government, private sector, education, religion, civil society
and people. Must be aware, knowledgeable, and good behavior towards solid waste management
in standing communities. By creating a suitable approach, a model and practice it as a habit, it will

benefit the management of sustainable municipal solid waste.

Keyword: municipal solid waste, management, community

< &

e

UNUI Usgloniudrazgninluindnedregndes 9.81 dusy

o o (5p8@y 34 %w%mm%wawaaﬁﬁmﬁu) anudi
Jgymivgryaragyusuvesuszinalng v

(municipal solid waste) tuindudgwidgied Minvezyarosyuumdadiu ud 2562 i
Afudsaulnanemunlidendulinumendaey 2606 WY kasamlvumszales Y 25 uns
‘1-7; N =

4‘ ' <,
VLYY smmﬂamumiaiﬁuaxgaﬂaﬂﬂ 2562 $1US110u LuaamﬂmaﬂwqmumummLﬂumaummwmmmau

Qe

wovyanauAnTuUssng 28.71 Sy (fuduan VISl mnmisuilanluafateu Seddounauues

v 13 1 1 %
3 2561 Souay 3) Lﬁ@ﬂ%"]ﬂﬂ'ﬁsﬂEJ’]EJ@]J’J‘UENSUM%ULﬁﬁN Wa’]ﬂﬁ]ﬂLﬂU@ﬂﬂUi%ﬂaU dananon1snnAeuesvely

AT UUsT NS unus g d Y hiasnsadidaldanuman 3Rs 5Rs uay 10Rs

. o 1 ;Y = ) a o w 1
Whanvhau wgRnssunisuilarvesUseunvudidew wawdoranslaen Sadullymiidiauddeysions

AnuaraInaueInIulnsanrnisasdudiann  SmeEluguu dwaslansasanvesusnanadin

vimsddeneulat Aufuaruinmsdiomnaiiliiin  (HUvakazuzia Meiliimsfinyiigdnsdinves

vpznanafnddefuilaadudivaunin wasnisiiu winffausinanafinlul 2561 ainUFes 2.22 A

FuveninveufisaiAnannsduaiumsviondes  nduues Thﬁ 2562 $ru 191 dusiu uazdonud
mia‘ﬁ’mmi%zaﬂaﬂasﬁumlﬁuﬁﬁﬁu lngvezyaney  VUTNSLA ey 2 Suduusniduvesmnanaiin d
guvulagnAnuen s duntsiazinaululiuselesd wansznusevirlonwluauisnismevesdningia
12.52 &udfu (Fevar 44 veaTuavszyarosiiin L%agﬁm'jﬂq (Pollution Control Department, 2019)
Ju) il veryarosfivdeainnsdauenuaziin Ul Fadgymdnanneliiadgymaundey uazds

EAU HERITAGE JOURNAL

Vol. 15 No. 2 May-August 2021

Science and Technology



HANTENUADFUOUNTEVRIUTEY YU Immam;mjuﬁ
AnTuanunsasuunauesrUszneuld 4 Ussiam
loun vordesaany vusluiAa WWLoUNTIY LazIY
U TnevezusazUssinnazdesddsunsinnisedng
wnzanlneituneudisndunis sulsvnoulusie
(1) NMSAAKAYNSARKEN Bl WHAIRLEA (2) Nsiuliy
WAZIIVTIM (3) N5TUE (4) N1TwUsanin (5) N3
ﬁﬁw’%aﬁwmEJ&haﬁ'ﬁmi‘ﬁlgﬂéfaqmmsamgﬂéfaqmu
wanauIivia aeldndnnis nisandunnueziay
51997 (reduce and reuse) nisynduulelal
(recycling) NMINAANAINU (energy recovery) lhag
nsrdndunaugatie (final disposal) Mndoyaada
WUIRaLAeel 2553-2562 U%uﬂmﬁuazyjaﬂaaﬁlﬁm
oy nsdndululduselevinisindngnasuazlaign
fad AquandlunIn 1

m’uui’ﬁ’q‘lﬂﬂjawﬂsyjaslw
AINUKRUY
Pollution Control Department (2021) g

70

asuelih vegviseyaries (solid waste) fie iAuNTyA1Y
WY LAYDIMT LAYAUAT LA IngQInNa1afn AUy
fldemns W yadnivndniniedsdulaiiiunig
N0 nan MdesdniuTefidu uasmneanus
fayarosinde yarosfiiuRuiosunmeanyumy
vidoniaFeu onviutanitliliudveslsanudaddnua
waganuanTAT i yualinungyanedifelssy

wsgswUnagRnisaisisaay wa. 2535 1o
TiAuvanevesAin “vevyares” wse “yarey” 13
91 MUEDS LAYNTEANY LAYH LAYEINT LAWEUAT
gananaiin a1vuzldormsidn yadainsewindnd
sunaendsdsdulaiiiunaainauy mann fidss
o ividofidu Maduisasulénn vee vie yares vde
waneeyuwy lngaunsalddnainuvesvesyatley
yuulel ol

YozyaroEnnAg el vezyanoeiignii
uisluaniuiididavezyanosuarldldsunistidn
pg1sgnAesmundniving il mmezyadosd
favizeAanuiiudiineialy

60

7.32 6.38
50 —— - 717 -
1349 1357 68 of
1413 :
© 1455 1561 62 1085
S ,
2 S8 . o 169 i
o 577 564 583 749 851 e
30 528 515 482 e 281 '
39 41 .
20
2422 2535 2473 2677 2619 2685 2706 2737 2793 2871
0
2553 2554 2555 2556 257 2558 2559 2560 2561 %62 U

Usunruvg=yawog (@uau)
msthnauunldus:lesulky (@udu)

Mdagnden (audu)
mdalugndod (Ewdu)

A 1 USunaesyadesiiniu msihndululduselewd nmsidngnaeuazligndes U 2553-2562

Note. From Thailand State of pollution report 2019, by Pollution Control Department, Ministry of Natural

Resources and Environment, 2021, retrieved from file:///C:/Users/nanta/Downloads/pcdnew-2020-09-03
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Rethink

purchases; Refuse unnecessary products

What you must consume:

Recycle

\Compost/

Zero Waste:

—  90% of waste managed to maximize
value and utility & make best use of
our resources

andfill

10% (or less) disposed of in the landfill

AN 3 LUURNUNNTIANTSVERLRRAUEY (zero waste concept)

Note. From Zero Waste Hierarchy, by The University of Texas at Austin, 2021, retrieved from https://

facilitiesservices.utexas.edu/divisions/support/zero-waste/waste-hierarchy.
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Note. From A Study of solid waste management model by community participation process, Tambon
Huai Mun, Nam Pat District, Uttaradit Province, by R. Pradit, Y. Phongrod and A. Chankun, 2019, Journal
of Local Management and Development, Pibulsongkram Rajabhat University, 1(2), p. 138 Copyright

2019 by Pibulsongkram Rajabhat University
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Abstract

The elderly, another stage of life are facing physical, mind, and social challenges of changes which
can affect their image, self-confidence, and self-esteem, If these elderly are unable to adapt to
changes life circumstances leading to mental health issues such as feelings of uneasiness, anxiety,

stress, depression, and suicide also chronic illness is a factor affecting the mental health of the
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elderly. Accordingly, it is very important to help the elderly understand their emotion, social, and

the environment by learning to adapt to changes makes the elderly have a wise understanding of

life and coping problems well, can accept reality regularly perform activities that are beneficial to

the body and mind. As a result, the elderly have a good quality of life and live happily in society.

Keywords: elderly, mental health, public health personnel
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Abstract

Elderly health care is extremely important in Thai society that is scruple approach to the aging society.
Since, the elderly population has increased and tends to live longer. Therefore, family and community
should be understanding the difference of age and good attitude. Including, elderly health care were
live happiness and good life quality. To result in, they are independence to do anything according to
indulge. Even, if the elderly are physically deteriorated. Elderly health care should adjust the care to
be flexible and try to allow the elders to be able to live on their own. For daily activities and things
by yourself as much as possible and relying on others as little as possible. Expected guideline for Aging
society people take care yourself. That is (1) food and nutrition for the elderly (2) exercise suitable
for the elderly (3) caring for the emotions, thoughts and minds of the elders (4) adapting to a safe
home and environment for the elders. The elderly learn their transformation in an understandable,
relaxed and happiness. As well as, being able to apply knowledge to take care of the physical and
mental health in daily life. Properly encourage the elders to take care of themselves. Moreover, to
lighten burden family. Finally, The will result in elders good quality of life and to continue living in

Thai society with value and dignity.
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Abstract

This article aims to provide knowledge about overall of digital law in Thailand which is adjusted and
set to apply now. Thailand is aware of the importance of technology which will play a vital role in
entertainment, education, work, financial and economic system; therefore, Thailand has set digital
developing plan for economy and society to increase capability of economic competition by using
innovation and digital technology. Moreover, it will help to leverage quality life of people to have
skills about living and career and people will be able to receive information equally. Also, it helps
to adjust working and services of government and private sector. However, developing only digital
technology is not enough; it is unable to build creditability for people and business. Therefore,
Thailand has improved and set regulation and rule about digital and law that related to economy to
be up-to-date and efficient and to facilitate about trading and usefulness of economy and business
to build creditability of using digital technology and online transaction by creating stability and safety

of information technology and communication, data privacy protection and consumer protection.

Keywords: digital law, computer law, electronic transaction law
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wuin adeiRentugiae fe o1y uaztadeiRsafuussianssnundisinuan Téun Yuueulsmeuia msendn
ASNYIMEIUIA seaulsneIuna naaitadelse waslsnsiuuavlsaunsndeu danuduiusiviuueulsmenuia
fuuvyhuefuueutelilsmeruiaanunsauimsianimineinsuaznisliuinisivseansamdedy
A1smansalfuueulssmeruiaandnvazulsuazdsyiinsinudunielfiduuuimidunsnaun
guauazdmregvaslimnzan msmuinsnaseudsafivielilsmeuiaamsadiseaissinedniy
fuaeings duaensdianduvioninialsnszuin mUszmeninymetuta wenanisuilinsuiade
AAgrTosiuuueulsmetuia

ANEIARY: TULRULSINGIUIA NTANNBEVIUINAY

Abstract

This research aimed to study the model predicting length of stay among government officials’ patients
with medical benefits by using negative binomial regression. The results found that patient characteristics

factors such as age and medical history factors such as length of stay, surgery, medical expenses,
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hospital level, disease Group, and comorbidities and complications were related to the length of stay.

This model enables hospitals to manage resources and services more efficiently. By using negative

binomial regression, the hospitals will be able to predict length of stay based on patient characteristics

and medical history to guide the planning of appropriate patient care and discharge. Calculating bed

occupancy rate enables hospitals to determine bed capacity for critical care, emergency case and

epidemic outbreak as well as to estimate medical expenses. Moreover, the research provides the

factors that influence patients’ length of stay.

Keywords: length of stay, negative binomial regression
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FuUsninia fd1 Cohen’s d Wiy .95 Gannndn
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HANITIATIYYOIAYTYNO UV IUUTAIINATITITITUN TSN lulgaznguIdedelsn U 2556-2557

Component Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total  %ofVariance ~Cumulative% Total %of Variance  Cumulative% Total %of Variance  Cumulative%

1 1.39 6.31 6.31 1.39 6.31 6.31 1.26 5.72 5.72
2 1.10 4.98 11.29 1.10 4.98 11.29 1.10 5.01 10.73
3 1.05 a.79 16.08 1.05 a.79 16.08 1.08 4.89 15.62
a4 1.05 4.78 20.86 1.05 4.78 20.86 1.07 4.88 20.50
5 1.04 4.73 25.59 1.04 4.73 25.59 1.07 4.88 25.38
6 1.03 4.66 30.25 1.03 4.66 30.25 1.07 4.84 30.23
7 1.01 4.58 34.83 1.01 4.58 34.83 1.01 4.59 34.82
8 1.00 4.55 39.39 1.00 4.55 39.39 1.00 a.57 39.39
9 1.00 4.54 43.93

10 1.00 4.54 48.46

11 .99 4.51 52.97

12 .99 4.50 57.47

13 .99 4.49 61.96

14 .98 4.44 66.40

15 97 4.39 70.79

16 .96 4.38 75.17

17 .94 4.28 79.44

18 .93 4.22 83.66

19 .93 4.21 87.87

20 91 4.13 91.99

21 .90 4.08 96.07

22 .86 3.93 100.00

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. (.59) Chi-Square (42695.22) df (231) Sig (.00)
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A4 T98ag N1TNAAEY Independent-sample t-test A7 Cohen’s d N15NAAOUAIINKUTUTIY one-way
ANOVA uaza Eta-squared (%)

Hoyaly duauTuueuy
aud oAz Mean SD t  Cohen’sd F n’  Sig
LA
Gik] 203,041 46.50 8.21 1481 22.53 .07 .007***
NI 233,838 5350 7.25 13.15

Juuausiu U 2556-2557

1NN 14 U 52,648 6.8 19.66 30.29 72.41 95 00***
0-14 U 384,231 932  6.83 11.46
niinA
NTWNN 198,399 454  7.15 13.99 127.08 .00  .00***
AANATY 58,850 135 8.64 14.86
nARZIUeaN 21,595 4.9 8.44  14.64
nMAnziuoondeinile 65,169 149 771 1295
Ao 28,476 65 8.24  13.82
nARZIuan 18,553 4.2 8.65 15.27
mala 45,837 105 7.73  13.04
fiunvaedns
191617 143,536 329 785 14.49 1,417.79 .01 .00***
Jam1Tan 194,053 44.4 872 14.82
YAIonn 61,160 14.0  4.60 9.74
AGLEG 38,130 87 685 12.25

VHYLNR: *** = p-value<.001
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Abstract

This cross-sectional survey studied the relationship between personal characteristics factors and medication
taking behavior in hypertensive patients and analyzed the influence of people’s perception factors
such as perception of severity of disease, recognition of benefits and realization of barriers to medication
adherence in patients with hypertension. The sample group covered 200 hypertensive patients according to
hypertension case registration; receiving service at Salaya Hospital, Nakhon Pathom Province.
The researcher used the simple random sampling method to draw lots from the list of patients
selected based on the criteria. Data were collected by using questionnaires the concordance index of
which were between 0.67-1.00 and Cronbach’s alpha coefficient were between 0.78-0.95. Data were
analyzed by frequency distribution, percentages, mean, standard deviation, Chi Square statistics and
multiple regression analysis statistics. It was found that (1) Factors of age, education level and income
significantly related to hypertension medication-taking behavior at .05 (2) Perception of severity of the
disease, recognition of benefits and realization of barriers to medication adherence in patients with
hypertension had significant effect on the high blood pressure medication-taking behavior at .01 and
could predict the influence of co-factors 97.60 percent. Hospital and concerned parties should have
plan for organizing patient’s friend group activities for sharing and learning and reinforcing
self-management behavior because factors contributing to high blood pressure were not only limited
to medication-taking behavior but also other associating factors that would enable the patients to

get the treatment and control high blood pressure more effectively.

Keywords: hypertensive patients, medication taking behaviors
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Abstract

This experimental research used One-Group Pretest-Posttest Design. The purpose of this research was
to dissolve cellulite and reduce thigh circumference for solving the problems with orange peel-like skin
in the elderly group. The sample of this research was elderly people aged between 60-65 years old.
The experiment session was once a week, or 60 minutes per time. The researcher took notes of the
results of measurement according to measurement chart. Data were collected before and after the
experiment. Data were then analyzed by determining mean, standard deviation, and Paired-Sample
t-test and Repeated Measure ANOVA. The experiment duration was between October 14-December
15, 2019. Eight trials were conducted per person. The sample was 30 females aged 60-65 years (100 %).
The results of performance of cellulite-dissolved massage of the sample’s thigh before and after
conducting cellulite-dissolved massage were compared with Paired Samples Test. The analytic results
revealed that after conducting cellulite-dissolved massage, a mean score of the sample’s cellulite
decreased and was lower than before with a statistical significance level of .05. Based on Repeated
Measure ANOVA to analyze the mean score of cellulite-dissolved massage of thigh at Week 3 and
Week 6, it was found that (1) a mean score on cellulite-dissolved massage of thigh after week 3 was
higher than before with a statistical significance (t=5.89, df=27, p=.000). (2) a mean score on cellulite-
dissolved massage of thigh after week 6 was higher than before with a statistical significance (t=6.03,
df=27, p=.000).

Keywords: elderly, cellulite, massage
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Abstract

The aims of this study were to explore the factors and food consumption behavior in obesity of
undergraduate in Nakhonratchasima College, Nakhonratchasima Province. Data collection was done
the 152 volunteer undergraduate students using the questionnaire. Results of the study show that

students 25.66 percentages, obese class | 9.87, obese class Il 12.50 and obese class lll 3.29. It was
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found that the factors such as exercise and family and food consumption behavior such as eating

foods that contain high sugar, fat and salty foods show an impact obesity in undergraduate students

Keywords: food consumption behavior, obesity, undergraduate
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Abstract

This quasi-experimental research was to study the Effectiveness of empowerment program using the
application of social media commmunication to change COVID-19 prevention behaviors of employees at
Pibulsongkram Rajabhat University. There were 100 employees at Pibulsongkram Rajabhat University
in the sample. The experimental group 50 people and control group 50 people. The experimental
group was required to participate in the Effectiveness of empowerment program using the application
of social media communication to change COVID-19 prevention behaviors for twelve weeks. Data were
collected by using questionnaires about COVID-19 prevention behaviors. When analyzing the data
using frequency, percent, mean, standard deviation, independent t-test, and paired t-test. The results
found that the following experimental group and control group before receiving the empowerment
program using the application of social media commmunication to change COVID-19 prevention behaviors
had COVID-19 prevention behaviors medium level scores (94.0% and 96.0%). After the experiment,
the experimental group had mean scores on COVID-19 prevention behaviors. Higher than before the
experiment and higher than the control group (P<.05). Conclusion the empowerment program using
the application of social media communication to change COVID-19 prevention behaviors has significantly

higher median scores for COVID-19 prevention behaviors (P<.05).

Keywords: empowerment program, COVID-19 prevention behaviors, social media
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Abstract

This experimental research aimed to develop the soap shower sheet for adding skin moisture and
study product using satisfaction of the experimental group. The moisturizers as coconut oil, rice bran
oil and aloe vera extract were added in the product. Twenty-three experimental volunteers with skin
healthy tested product in 2 weeks and measured skin moisture level by using the Corneometer® CM
825 after product test 15 mins, 1 week and 2 weeks on Monday, Tuesday, Wednesday, Thursday and
Friday including product using satisfaction of testers. The results showed that the skin moisture of
experimental volunteers were increased after 2 weeks with statistically significance at 95% confident
interval. The skin moisture of 22 experimental volunteers increased in 11.56%-87.74%. The relationship
between the percentage of increasing skin moisture and Satisfaction of the experimental volunteers
were not related, which may be the volunteers cannot feel the increasing of skin moisture in a short

time. Results of this study can used to develop the soap shower sheet for adding skin moisture for

the elderly or dry skin patients.

Keyword: soap shower sheet, skin moisturizer, skin moisture, rice bran oil
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Abstract

This experimental research aimed at (1) to develop an original product which affects moisturizing skin
(2) to compare the moisturizing before and after using Bath Bomb product and to increase the moisturizing.
(3) to investigate the satisfaction of the Bath Bomb after using the product. And (4) to explore the
relationship between moisturizing value and satisfaction after using the product. The participants
were 20, had healthy. The experimental method of the original product had a stable in colour, smell,
and product characteristics. This experiment studied on Single-blind control study, efficiency study,
and the product satisfaction by corneometer (30 minutes, 7 days, and 14 days after using) The data
collection was a questionnaire and used statistical program for data analysis: Percentage, Average
and Standard Deviation P-value Paired Sample T-Test statistical experiment. The result showed that the
Bath Bomb product can increase the moisturizing after using for 30 minutes which equals 46.99+10.32
(the reliability at 95% P<.05) after using Bath Bomb product, it can increase the moisturizing skin
for 7 days which equals 46.53+10.45 (the reliability at 95% P<.05). And after using the Bath Bomb
product, it can increase the moisturizing skin for 14 days which equals 47.96+8.84 (the reliability at
95% P<.05). Most of the participants satisfied at a good level for the evaluation of the physical part,
usability, efficiency, and recommendations, which were at 38.34, 76.9 and 61.5, respectively. Also,
there was no statistical relationship at 95% (the reliability value) between the product satisfaction

and the increase of moisturizing value.

Keywords: dry skin, invivo test, moisturizing skin, epsom salts, coconut oil, rice bran oil, bath bomb
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WIDYMADNLEU (anti-inflammatory) Tugae 14 Ju
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UM 15 aUUf 2 Uszduiiou wun1au-8ama 2564 v A < B
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7% Randomized experiment ¥1IMAMNALDIARINTY
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1589 Corneometer®CM 825 (Courage+Khazaka
electronic GmbH Useewasuil) 1uan before 1
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a (% 3 (%
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trial WuReafunsfneuszdnsaimnsiiiuaany
Yufureshavilssvozdu 30 und dvuslforanadas
Tdndndnainaaey 91U 1 gn (20 n3u) Amuald
aranadaswiiiundnduanuisueugns luansgu

a N v ° Y a o co v a
UINUUDYIY 91UIU 10 AU LLaﬂ?jNamﬂm‘mmi‘UW




ﬁmsﬁflé’fyﬁﬁmmﬂqﬁaﬁﬁnﬂsﬂy’umaumiﬁmmﬁ’]%’u
UShadiorin 31uau 10 Audmualiudilelusyey
181 5 w1l weAsuNUUALIaT enaatinsenile
FuaNATUTLY A TURER T FUAIENTEAY VY
2 %1 uazdisliliukatinies Tns lnandust vatu
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a 4 v
ﬂﬁi?Wﬁﬂ%%uﬁ%ﬁ?UNﬁ%@gﬁ
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analytical statistic) L Aade (mean) wazandes
\WuINAsg1U (Standard Deviation—SD) 1un1suseiiiu
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3. wafnwUsEAnsawNISINAMUYNBURE Ty
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YaNLUNENEI WS INTasenutnealsyuea
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USu1au 8,000 ABY thifuseussimeiUUiasiui
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nsAnwIRUseandy 2 ¥4 Ao

nsfnwsvezdu (szevnan 30 unf) uas
nsAnwIsrerend (Srezian 14 u)

- msﬁnmﬂizﬁw%mwn’mﬁumqmju%u
vasfianilsszazdu (szazan 30 wid): 1nnsfne
Uizﬁ‘m%mwﬂ15Lﬁumm%ju%maaﬂmﬁﬂummaﬁm
91g 18-50 U 97171 20 578 Tuguiuu Randomized
uar Single-blind nasldgnssSundndmeiuisuey
gnIrndu 1 dfuuannsgu uargnseniu 3 A1y
wAnAuaiifiansddny Wunan 30 uid wudn wanis
’memﬂmju%u (moisture content) ¥83RIBLA3DS
Corneometer® CM 825 ﬁhmﬂmju%w,a?{&m%nm
Hamadeuvesoaaling neunsiindndaeiuisuey
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UM 15 aUUf 2 Uszduiiou wun1au-8ama 2564 v A < B
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LAERAINT WHANS UTTUISUBN WAl 30 U9l HanIs
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wanfusiunsuen eranadiasiicanututiuade whiy
48.92 (X=08.92) Lagnain1snNan g u1suay
praatasiimAnuguTueds ity 33.41 (X=33.41)
Lﬁ'aﬁﬁmLﬂ’%auLﬁaummwmju%maﬁsm'%nmﬁ’mmau
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sample T-test) WU11 RaINSIBHARAUTTUISUBNTOS
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aada LY

psllveAutivdAgyNsadAnTeavu .05 (p-value<.05)

A1519 2
AITHAIUIISURBAA T UIsUOUFTIRTULALA Y
YUYUYBIAI IAIIUTUTUH I 9

daudsznau J3uau ww (n3%)
gnsl  gns2 @ns3  gnsd
Sodium bicarbonate  225.00 225.00 225.00 225.00
wietnalne 113.00 113.00 113.00 113.00
Citric acid 113.00 113.00 113.00 113.00
drafuneuszive - 1.00 0.50 0.50
Wiiesiium
ddusrding . 200 200  1.00
drunzndn . 200 100  1.00
fLnde - 113.00 113.00 113.00
DI water 1.00  1.00  1.00  1.00
a 0.03 0.03 0.03 0.03
1519 3
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avANYaLged 1Tuan 24 5alu9

gnsinsu nieials 24 dlug
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38.34 (X=38.34) uazuain1shindnduaiuisuoy
prenasiastiaauguiuads i 46.99 (X=46.99)
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A9 (Paired sample T-test) WU BaINSITNANS U
UisvaNveseEaTAsiiAANIgNTuAsUI MRS
nadoULiuTy st dlsgiuifeddynieadafisedu
.05 (p-value<.05) A9M1519 5

- n’liﬁﬂiﬂi’lﬂi%ﬁ‘l’l%ﬂ1Wﬂ’13Lﬁ3Jﬂ’2’]3J°lj3J%u
YIHINTUITZELE1D (52021987 7 WU was 14 u):
9nnsld idundedust Juil 7 udansld ndanis
19 wagduil 14 wdsnsld udadeyaillauimian
wdy (X) druideauuinnsgiu (SD) uage p-value
Usnnguaiauanslunssieeldan

wudn ArAuYutuedsuinaRanaaey
Y0301@@IAT NoUNITITNAR AU UISUDNLAZ AT
nsldndndnsivisuey wasldTudl 7 wanis@nw
WUl dundanageuiilyfiansddyneunsld
W fausiuisueniidiauduiuaeds Wity 48.92
(X=48.92) wagnasnslundnfaaiuisusuiiniainu

YUVULRR

9

g Wity 45.87 (X=45.87) wiowuuieu

\isuAaueuTundsusnuimagousevinniou
nsldnansusiusueNveInguiteg1e uagnansly
HAnSuaUIsURNYRIRIAalAsingldn1TAaR U
(Paired sample T-test) Wui1 wdINTSITRER N
UsvaNveseTAatAsiiAA LT R RsUT LAY

Nad@avanal agllszAutBdIANNanANIZAU .05
(p-value<.05)

f1319 5

UaNIANRAY FIUTEIULNINTFIY AT P-value AU
vuyuneultuasnainisly 30 w1

ALAUS n Mean SD t  p-value
Laifiansdnfgy
nould 20 4892 1488 4.43 001
wasld 30 w20 3341 9.69
fansdAey
nould 20 3834 11.04 457 001
nasly 30 W1l 20 46.99 10.32

N8R p-value<.05
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muntvageufiflansddynounsldinan o
UsueuiimALYuF Ui Wiy 38.34 (X=38.34)
wagnden1slduanfusiuisuendaanuguiuinds
Wiy 46.53 (X=46.53) \ilethund3suiiisuan
A uTudsuInuRavaaeUTE NI 19N aung
TEuAn A9 UI5UDNTDINGUAIBEI kaTNAINITIY
HARSIUIsUBNYRIRIaalinTlagltn1saaeUANT
(Paired sample T-test) WU WAINISITHANS U9

U15URLYDIRAAIATHAIAIUYUTURA UTLINED

'
U £Y o . aada L%

nadouLiuTy a1l TrAUtBdIAYNIsanANIzaY
.05 (p-value<.05) #1519 6

ANV 7 ﬂ'wﬂqwuﬂju%uLaﬁeu%Lamﬁawmaau
DIEAIATABUNITITNANA YT UISUBULLAE RAINT LY
nAnSuaiuisuey n&lEud 14 nanisFnwanudn
fundanaaeudildasdrfyneunisldundndoe
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SEUINNBUNITITNANA A UITUDN LarndInIsld
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(Paired sample T-test) WU WAINISIGHANS U9

a a

UrsvaNveseaaTasiidANutuT AR
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(p-value<.05)
fundanaaeuiilifiansdrdynounisld
WAnSuTUsUBeEATATTmANLY T uREs Wiy
38.34 (X=38.34) aznain1slinandneiuisuay
prenadiasiidnauTuade Wity 47.62 (X=47.62)
Lﬁ'aﬁﬂmm‘%wL‘ﬁsmmmwmju%ma?EJU‘%LamﬁamaaU
sEninnaunslinaninaiuIsuey wasndinslings
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sample T-test) WU11 NaINSIUHARNUTIUISUBNTS
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o w aad [

aaflseRuadfynnsadfifiseauainudesu 95%
(p-value<.05)
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p-value<.05) A4A13149 8

M1579 6
UanIANRAY FIUTENUNINTGIY AT P-value AU
vurunoulduazvainisly Jun 7

AL n Mean SD t  p-value
LaifiansdnAsy
nould 20 4892 14.88 091 377
wasly 7 Tu 20 4587 14.09
fansdnAgy
nould 20 3834 11.04 -2.77 017
wasly 7 Tu 20 4653 10.45

(p-value<.05)
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UaNIANRAY FIUs T UUNINTFIY AT P-value AU
vuduneultuayainisly Jui 14

AL n Mean SD t  p-value
Laifignsdnasy

nould 20 4892 14.88 268  .020

wasld 14 9w 20 4030 8.09

fansdAey

nould 20 3834 11.04 -423 001

wasly 14 94 20 47.62 8.84

(p-value<.05)
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30 Wi 79U 14 Yu (5owaz) (owaz)
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14.88 9.69 14.09 8.90 (90.0) (10.0)
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e 4 . . Wiiudy WuwWesiiuv Aunde
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199 3 15.00
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e objective of this qualitative research was to study the causes of incidents on the wards of nursing
students. Participants have conducted 33 purposive samplings in the hospital where had students
experience in causes of incidents, included 22 nursing preceptors of 2 hospitals, 8 nursing educators and
3 nursing students who had experienced operative mistakes. Data were collected by using focus groups
and in-depth interviews. Data were analyzed by using content under Benner’s concept (1994). The
research results revealed three themes relating to the causes of incidents on the wards of nursing
students: wrong experiences, preventable causes, and collaboration to prevent mistakes (1) The wrong
experiences were often caused by drug administration, infection, and communication (2) The causes
of mistakes while performing the nursing intervention on nursing units were preventable. Those causes
were from the lack of nursing students’ readiness including knowledge, physical, skills, and experiences
(3) The collaboration to prevent mistakes was the guideline for risk prevention for nursing instructors,
nursing preceptors, and nursing students to implement. The guideline for risk prevention included the
provision of nursing instructors or nursing preceptors every day to closely supervise nursing students
and the preparation of nursing instructors, nursing preceptors, and nursing students for knowledge,
practical skills, and the use of new equipment. In addition, the standards involved learning from

past mistakes together and introducing appropriate experiences for each level of nursing students.

Keywords: causes of incidents, practicing on the ward, nursing students
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Introduction reduction of risk of unnecessary harm associated

Nursing is a profession that requires with health care to an acceptable minimum. An

practice directly to life with the purposes of acceptable minimum refers to the collective

healthy of people through caring using science notions of given current knowledge, resources

and art of nursing, midwifery, and evidence-based
practice. The goal of nursing care is to provide the
holistic care for individual, family, and community
in all health conditions and life span. With respect
to the nursing practice, professional nurses must
be aware of and take into account the safety of
their patients a priority.

World Health Organization (World Health
Organization (WHO), 2009, p. 22) defines patient

safety as the absence of preventable harm to

a patient during the process of health care and
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available and the context in which care was
delivered weighed against the risk of non-treatment
or other treatment. Patient safety also includes
avoidance, prevention, and remedial treatment for
injured patients or adverse outcomes leading to death
(Vincent, 2010). Adverse events can be classified
into 5 categories: (1) diagnosis and treatment of
errors (2) the occurrence of complications related
to surgery and procedures (3) hospital acquired

infection (4) adverse drug events (5) other events

such as communication failure between the



provider and the patient, inadequate and unready
for use of equipment and equipment, and the
patient’s environment (Southwick, Craneley &
Hallisy, 2015); Lohlekha (2012) also found that
the factor induced a trial is a lack of g¢ood
communication between the physician and patient
and relative. The health care providers do not
clearly explain and provide information and does
not involve patients in making medical decisions.
(Boonrawdrak, Khumyoo & Wongsuttitham, 2019).
Mistakes in treatment not only injurie, disable or
even lose their lives but also affect health care
providers. It may cause feelings of loss of self-worth
and stress of nurses. Then, nursing professional
is not trusted by clients. In addition, the clients
may sue the public health service for damage or
health care providers for the medical errors. The
National Health Security Office reported on the
compensation in the events of clients encountering
damages arising from healthcare services.
(According to section 41). In fiscal year 2014, the
total compensation amount is 218.44 million Thai
baht from the complainants for compensation of

931 cases.

WHO (2011) recognizes the importance
of the safety of the service recipient as it affects the
lives of clients and service providers. Subsequently,
the WHO drives a patient safety course for
students to implant and raise awareness of the
principle of patient safety in nursing practice
because nursing students have insufficient skills
and experience in nursing practice and may make
risk for nursing practice (National Health Security
Office, 2014). Although they have enrolled in
theory and nursing laboratory courses before
the actual practice, there is still a chance for
an incidence or an adverse event. Medication

administration errors in nursing units by nursing

students had been reported in the past. For
example, in 1998, fifty six percent of nursing
students from Ramathibordi Nursing School used
to make mistakes during clinical practice. Main
potential causes of mistakes were lack of attention,
skills and experiences (Summavaja, 1998). In 2018,
the 3rd and 4th years nursing students reported
the incidents of 31 cases from medication
administration errors, sharp objects contaminated
with blood or secretions and exposure to secretions.
These accidents are caused by lack of skills,
experiences, knowledge, and awareness on patient
safety. The curriculum administration committee
reported that the incident of making practical
errors in nursing students including needle stick,
exposure to secretions, and drug administration
errors in every academic year, which in turn affect
the prolonged hospitalization of some patients
the graduation time of some students as well

(Boonmee, Mahamitrwongsan & Kavila ,2018).

Consequently, the researchers who are
the instructors of the curriculum recognize the
importance of studying the causes of incidents
on the wards of nursing students. The purpose of
the exploring is to use the results of to improve,
plan, and develop the learning and teaching
aspects that is consistent with the learners in

order to prevent further risks and losses.

Research objectives

To study the causes of incidents on the

wards of nursing students.

Research methodology

This study is a qualitative research using

Martin Heidegger’s phenomenology to conduct
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hermeneutic phenomenological studies. This
concept believes that people are important to
education. Each individual has feeling, thinking,
and giving meaning according to the thoughts
of each individual which are differ from others
(Leonard, 1989).

The key informant selected through
purposive sampling. The informants comprised 3
groups: (1) a group of 22 nurse preceptors from 2
hospitals, (2) a group of 8 nursing instructors and
(3) a group of 3 representatives of nursing students
who had experiences of incorrect procedures.
The total targets were 33 informants of all the
50 participants in the operational stage. They
were unforced and willing to provide research
information without stress or stigma from having

those experiences.

Data were collected by using focus group
discussion and in-depth interview, participatory
observation and document study, semi-structured
interview covering causes of errors occurring during
performing nursing procedures and guidelines for
preventing future errors. Quantitative data were
Personal Information Form including gender, age

and level of education.

The researchers sent a developed semi-
structure questionnaire to three experts to check
the content validity and the clarity of the language
used. After improvement following the suggestion
of the experts, the researchers piloted the
guestionnaires with the 2 nursing instructors who
had the same characteristics of the key informants
to test the comprehensive of the meaning and
the clarity of the questionnaires consistent with
the objectives. Finally, the researchers improved

before using in the research.

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atui 2 Ussdifiou nguniau-damau 2564

Research ethics

This article was an excerpt of the research
titled: The Model for the Development of Risk
Management Capability for the Patients Safety in
Nursing Students. The research project was certified
by Human Ethics Committee; No. 98-2563 dated
19 October 2020. The key informants participating in
this research were voluntary and can be withdrawn
from research at any time without any adverse
effect on them. The report of information was
presented as a whole. Research information were
kept confidential and destroyed within 1 year

after the results were published.

Data collection

Data were collected by focus group

technique in October 2020. Details are as follows:

1. The researchers sent official letters to
the director of 2 hospitals for permission to collect

information.

2. The researchers clarified details of data
collection and information required by the human
research ethics including signing the consent
form to participate as a voluntary key-informant,
requesting permission to record audio and record
information about the events and reactions of
the group. Informants can cancel the provision
of information at any time. They can show no
response to the question that makes them feel
uncomfortable. The researchers have made an
appointment with a place to make the 3 main
informants groups feel convenient. The focus
group interviews were conducted for 4 times.
During the interviews, all informants, particularly
the nursing students with experiences of incorrect

procedures participated and responded the questions




without any stress or pressure. They also stated
that they were willing to share their past experiences
if it could minimize the future errors. The interview
will be done until the information was saturated.
The researchers sent the recorded data from the
1st to the 4th interviews back to the informants
to check the correctness and completeness of
contents and also confirmed the information

needed to be disclosed.

Data analysis

The qualitative data were analyzed
according to the Benner framework of interpretive
phenomenology (Benner, 1994) through the

following steps:

1) Understand the paradigm and dimensions
of the paradigm cases starting with carefully
reading the recorded data from the interviews;
making observations, issues, meaning of the words
or the sentences that the informant told in every

step to comprehend all stories.

2) Thematic analysis must be conducted
with the awareness of the interpretation, which
are based on the basic of the research questions
and the framework of the study and must be
consistent with the information. Then, the researchers
classified the interpretation into categories

according to the study issues.

3) Transcription of the text from the tape

recorded word-for-word after collecting the data.

4) Summarize the exemplars by considering
issues, meaning of the word, response of the
informant. Then, the researchers are able to
summarize a whole story that can explain the
meaning of that situation. Finally, the informants

verify the accuracy, clarity and completeness of

the information.

Trustworthiness

The trustworthiness is conducted as the

followings:

1. Confirm the reliability of the information
throughout the research process by checking the
in-depth interviews and field recordings when
an issue is found, the researchers will ask the

informant to get mutual understanding.

2. Check for the accuracy, interpretation,

and confirm the information by the key-informants.

3. Present research results using the words
of the informants to verify truthfulness and clarity

on all topics of analysis and reporting.

Results

The informants were totally 33 including
22 nurse preceptors, 8 nursing instructors. The
majority of the informants were female (100%).
Their ages were ranged from 40 to 55 years old
and had more than 5 years of teaching experience.
The 3 representative of nursing students who
had experiences about faulty procedures were
female with the ages over 20 years old. The
results showed that the important issues related
to the causes of incidents on the wards of nursing

students included 3 main issues as follow:
1. Wrong experiences
2. Preventable causes

3. Collaboration to prevent mistakes

1. Wrong experiences

The study showed that the informants
including the nurse preceptors, nursing instructors and

nursing students gave details about the mistakes
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occurred while practicing nursing on the ward
including medical administration, infection, report

and communication as follow:
1.1 Drug administration:

Nursing instructor: “Most of the students
made mistakes about drug administration,
which include contamination and wrong
calculation. The student can’t calculate the
rule of three. They can remember the rights
of medication administration. However, they
don’t follow those rights and unused caution

prescription when practicing drug administration.

Nursing student: “Mostly, I’ve experiences
of contaminating and calculating medicines. |
think slowly and may not respond promptly to
the instructor. There are many kinds of medicine;
sometimes | don’t remember how to mix the
medicine. | have to write it down and try to be

careful.”
1.2 Infection

Beside drug administration error, it was
found an error about infection that occurred

while practicing on the ward.

Nurse preceptors: “On the ward, the students
sustained needle stick injuries. They didn’t use a
sterile technique and reused the needles. They
recapped the needles with their hands, and didn’t
use one hand technique. We need to remind the
students on the ethical practice. The students
have to concern that they will not use the stained

items with other patients.”

Nursing instructors: “The students were
not careful when doing procedures which were
often contaminated. They were not aware of
the sterile technique. Some students did not

wear gloves when caring for patients that were

‘ NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

)

U 15 atui 2 Ussdifiou nguniau-damau 2564

required to wear gloves, for example, patients
with eczema. When touching patients, they did
not wear gloves; while some students put on
gloves and grabbed something around without

carefulness.

Nursing students: “When doing procedures,

sometimes the hands get hit accidently.”

In addition, it was found that the errors
frequently occurred while practicing nursing care

on the ward
1.3 Report and communication

Nurse preceptors: “Students were not
intense to ask or tell what they have faced with
the patient. They told when asking to tell. They
didn’t tell precisely. Nowadays, students rarely
write down. They use the phone to take pictures
of the patient’s history sheets. When asking
anything, they look at the phone because they
already took photos of data in the chart. That
needs to be careful because patients’ data are

confidential.”

Nursing student: “I was afraid to ask the
instructors because | was afraid to get scolded and

sometimes | found them busy. | was considerate.

The errors found while practicing nursing
on the ward are procedures that nursing students
have to practice every day. These procedures on
the wards are drug administration, procedures
that need a sterile technique, writing document,
and communication with staff nurses many times.
Therefore, there are opportunities for errors that

could occur. The potential causes of errors involve:

2. Preventable causes

The causes of mistakes occurring during

nursing practice on the ward are preventable.




They can be classified according to the issues
discussed by the key informants from the focus

group interviews as follows:
2.1 Knowledge

Nurse preceptor: “Students have knowledge;
however knowledge is not enough to answer
anything. For example, when asking about Infectious
Control--IC or standard precaution, they could
not answer and seemed confused. They told that
the instructors didn’t teach and they had never
learnt. Consequently, they couldn’t perform or

performed incorrectly.”

“The students had not enough knowledge
and their thinking is not logical. They didn’t think
for cause and effect and made things with their
own thoughts. For instance, they thought that
the word “drip” referred only for intravenous.
When saying to go and drip milk, they might bring
milk and drip via intravenous because they
adhered to the thinking that the word “drip” must
be something given to patients via intravenous.
Fortunately, | asked the student before practicing.
[t was found in almost all institutions. Then, |
have to leave this matter for everyone because
currently the students have their own thinking
process which is different from ours. They feel

confident in something that is not right.

Nursing instructor: “The students were
not prepared for knowledge before practicing
on the wards. They can’t answer anything. Some
students were nice. They tried to get knowledge;

however, some students have to push.

Nursing student: “There was a lot of
contents in class. | can’t remember the content.

| read books before practicing on the ward, but

| can’t remember.”

2.2 Physical

Nurse preceptor: “The readiness of students
both physically and mentally is important because
if they are not ready, the errors may occur due
to lack of concentration, or lack of consciousness
when the students practicing on the wards, they
seemed confused and fuzzy. When asked, they
said that last night they did not sleep because

he worked late.”

Nursing instructor: “Some students fell
asleep while listening a change shift report. When
asked about the reason of sleepy, the students

said that they didn’t sleep last night.”

Nursing student: “I have lot of work.
Sometimes, | finished my plan late around 1am

and woke up early.”
2.3 Skills and experiences

Nurse preceptor: “They thought that
they can do and did it without telling me or the
instructor; but it was wrong. They felt confident
but didn’t do it correctly. The students did not
have enough skills. They thought that they
understood and did without telling anyone. It was
worrying. | have to tell the students to notify me
before practicing.”

Nursing instructor: “Some students were
inexperienced or some might not have enough
experience. Some students might have done it
once and therefore lacked the skill and expertise.”

Nursing student: “I had never been done
some procedures before and might be slow or

incorrect.”
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3. Collaboration to prevent mistakes

The causes of mistakes are preventable
if there are the collaborations among nursing
instructors, nursing preceptors, and nursing students.
The results from the focus group interviews
suggested the guideline for risk prevention
that.

1. Nursing school should provide nursing
instructors or nurse preceptors every day to

closely teach the students on the ward.
As mentioned,

Nurse preceptor: “The incident usually
occurred during there was no nursing instructor

or nurse preceptor.”

The college should provide nursing
instructors or nurse preceptors every day to
closely teach the students on the ward to evaluate
knowledge, skills, and readiness, and to build
confidence in students before performing

procedures on patients.

2. Nursing school should prepare nursing
instructors in the scope of techniques for using
new equipment in cooperation with nurse

preceptors on the ward during orientation.
As mentioned,

Nurse preceptor: “Nursing instructors need
to join with the nursing staff to understand some
matters in the same way so that students are not

confused.”

Nursing instructor: “During the orientation,
the college may invite nursing staff to be a guest
speaker in some topics, for example, infectious
control or new techniques to promote all the
nurse preceptors, nursing instructors and students
having the same idea. It would be good because

the students would not be confused.”
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3. Nursing instructors should prepare
nursing students before practical training through

various activities.
As mentioned,

Nurse preceptor: “The students should
be prepared for drug calculation and infection
control which are common problems of students
in all years. The activities can be organized during

orientation or clinical teaching session.

Nursing instructor: “Assign students to
make knowledge books before practicing on the
ward. Nursing instructors have to check before

and after enrolling in all practicum courses.”

“The instructors emphasize the issues
of risk management before practicing nursing on
the ward and take the most common issues of
risk as a case study for teaching students both

in theory and practicum.”

Nursing student: “Should review knowledge
about the pathology of the disease and medication
administration before practicing nursing and make

a knowledge book before starting to practice.”

4. Should be learned the previous mistakes

together.
As mentioned,

Nurse preceptor: “We should reflect on
the mistakes with the hospital and find preventive
measures all together. It may take the previous
mistakes to be analyzed the root causes of the
problem and find a prevention measure, which

allow the students to learn as well.”

5. Provide a suitable experience for students

and practice their skills before practicine.
As mentioned,

Nursing instructor: “Prepare a project for




practice using SIM-man and SIM-mom to allow
students to develop their skills before practicing

on the clinic.”

Nurse preceptor: “Consider providing an
experience that is appropriate for competency
of individual student. The beginner students are

unlikely to assign a difficult case.”

Results and Discussion

Nursing students exposed the experiences
of incidents about drug administration, infection,
reporting, and communication. The causes of
incidents on the ward were the lack of knowledge,
skills and experiences, which was congruence with
the study of Boonmee, Mahamitrwongsan and
Kavila (2019). The study found that the 3rd year
nursing students at Boromarajanani College of
Nursing, Payao accounting for 48 students (23.80%)
were involved in the incident report. The most
incident risk was drug administration, followed by
the infection. The drug administration error was
found common because almost all patients need
medication both oral and injection many times a
day. Nurses were considered important personal
in the drug administration process because nurses
involved all processes of drug administration and
nurses assisted patients in the process of home
medication (Khemthong, 2016). Incidences in drug
administration errors found during nursing practice
were lack of correct patient identification, giving
the wrong drug, wrong patients, wrong dose, and
wrong route, as well as wrong technique of drug

preparation (Jongpuntanimitr, 2018).

The infection was found common because
nursing students performed nursing care and
nursing procedures to patients every day and

many times a day. Most nursing procedures need

sterilization techniques. Therefore, it may prone

to error and cause infection.

The major causes of incidents occurred
from nursing students during practicing nursing
were the lack of readiness in knowledge, skills,
experiences and physical readiness. Additionally,
the students perceived that they could do and
feel confident to improperly perform nursing
practice. The study of Boonmee, Mahamitrwongsan
and Kavila (2019) showed that knowledge, perception
and awareness on risk management and patient
safety of the samples were significantly associated
at the level of .05. The causes of practical errors
were caused by lack of knowledge, skill, expertise,
experience and awareness. Additionally, the cause
of practical errors might be due to the lack of
physical readiness from insufficient rest, which
caused fatigue, sleepiness, lethargy, inactive and
unconfident (Kumkong, 2020). The lack of confidence
in practice due to having little experience made
nursing students less likely to face decision-making
problems than those with more experience
(Boonrawdrak, Khumyoo & Wongsuttitham, 2019).
Therefore, the guidelines for preventing mistakes
while practicing nursing on the ward, which was
reflected by the key informants focus on the
effective preparation for nursing students’ readiness
before practicing nursing on the ward. This result
was congruent with the study conducted by
Kumkong (2020) found that practicing nursing of
nursing students needed preparation in various
ways; for example, simulation practice, clinical
skill evaluation, or workshop. Practicing skills
using simulation provided nursing students’
ability to coping, developed the ability to solve
nursing problems, adapted decision-making

behavior, and had greater confidence in practice

(Boonrawdrak, Khumyoo & Wongsuttitham, 2019).
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The more experience person had much expertise
and had the ability to properly and rapidly make
a decision. As a result, the chance of harm to the
patient is reduced, while patient safety is increased
(Boonrodrug, Khamyuu & Wongsuttitham, 2020;
(Kumkong, 2020).

In addition, the key informants suggested
that the college should provide nursing instructors
and nurse preceptors to teach on the wards every
day and should effectively prepare nursing
instructors and nurse preceptors. This suggestion was
consistent with the study conducted by Kumkong
and Nasae (2020) exploring the risk management in
nursing practicum. It was mentioned that nursing
instructors should have both quantity and quality.
Nursing instructors should be sufficient for the
number of students and should have expertise
academic and professional expertise in order to
achieve learning management in the practicum
course. Nursing students are confident that
throughout the practice they will have a nursing

instructor or a nurse preceptor to assist and be

4

with them until the completion of an important
process or step. Furthermore, knowledge sharing
about patient safety induces the discussion on
patient safety and medical error, which is the

powerful teaching method for patient safety.

Recommendation for research utilization

Academic administration committee or
instructors in charge of the curriculum examine
research results and develop a risk management
system in nursing practicum courses in accordance
with the risk management standards of the
hospitals and health care institutes. Personal from
the college and the hospital can share information

and mutually learn to achieve the highest benefit.

Recommendation for further research

Nursing college should develop a program
for the development of risk management competence

of nursing students during practicing nursing.
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Abstract

The objective of this research aimed to develop and build a virtual illuminance model of streetlights,
which considered the difference of luminance and illuminance between fluorescent 36 W and Light

Emitting Diodes—-LED streetlights. The location of the study was the main street in Eastern Asia University,
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where illuminance were insufficient in some areas. Therefore, LED Streetlights with 20 W, 50 W and
100 W were chosen to replace high-intensity fluorescent 36-watt lights to save energy. As a result,
LED Streetlights with 100 W were used to improve streetlights’ performance. A street lighting model
was designed in the DIALux program to improve the light performance indices, including illuminance,
luminance, and compliance to Thai highway light standards. There were types of street including Direct
road with a traffic island. For experimental results, LED streetlights with 100 W gave a better overall

light performance than LED Streetlights with 50 W and 20 W on the street of Eastern Asia University.

Keywords: luminous efficiency test, LED streetlight, illuminance
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Usendanasaulnih nedausnansenuasueiind
YOIUNE 1918 Fenasnueadnainnsauszndaluii
At 84.6 Woesiud uan1sldnasnlaadaunu
nasnglaluinlmindygrusunug ugsuating
sougedis 85.8 Wesludluynzivasaslaaui
gnduedndifins 6.9 Wesdud WeaflsutuaTan
Mg IEC61000-3-2 Class C fatunislinasn
woadawnutasnsilalauAITRITUITILUadlniay
ﬁwﬁaﬁqmiaﬂ&gﬁmiaqmmﬁmmzamﬁa@mmw
Tyl (Boonrat et al., 2010)

N15ANYILALIATIEVAMAN YU UAIVDS
vaealalomdwuasiuszuumavans middeaduiit
LAUANIIANYILALTLATIZVNITINABITEUULANATY
ilorFeuiisuauamuasainweslaslvyiiavaon
lwgumudulege (HPS) 250 Tad Aulauluwin

, ‘ NIANTIVINTUATINE DA W Te
UM 15 aUUf 2 Uszduiiou wun1au-8ama 2564 v A < B
i g g atuinermansuazinalulad

vaenlalaailasuas (LED) 120 T Tunsdlguuuy
vosauuiiniznataiazauuliiiinignanswazyinnis
YSuuganunnuasalnsantavlvidavasalalen
wWaskasleglunueiunsgIureInsunImaIe Ay
Bn1sTraesdSvanauguanliauuLazsresriing
syungeninauu naanmsnasswun ladlnudavaen
Iolanasasiiusyansnmauanssninlalnyde
waealzifgunufulegs daunsUTUanAINEIYes
@ lauulagsyeagrieszrInaa iauuinavinlvean
AN deis Ty win1sanAIuEIvesalnuy
svhlimauaaneLaansIawAng1991nITan
szevnIsEnInEdeazyhliaianuaniaueuasd
%u (Yoomak & Ngaopitakkul, 2015)

ASANYILALIATITINSIANISNAI LN
wasai et uuNIiaanfielUSsuiisudefdelde
voaaenlgiisuaudulogs HPS uavvaenlalen
wasaa LED (Ponpai et al., 2017) Lagi@uan13@n
FalneldnasnlaloniUawas LED TiinUszansaw
g49gn

AudIdBLaruInNTIUNMIdosainwninendy
wialulagnsgrsundsuysliinnimaasinisusediv
AMAINTEUULEANEINNEUBNDIATLUUUTUAINNT
IduszvunrvauLasadIawuuyTununisldaud
Anenngelunisusendandanulain waznisan
wanznuateddlsinualsidsdieseiuainiy
dosainafiiangan (Paounpongkul & Chuntamara,
2014)

PnMsFnwmanuideiiiesdeanuii vaen
LED gunsainunldununasaliifula uadedinig
dautansasnielu viefadilnegausznoudise us
AIATNEINANTENUANN & el saudeensueting
Yo3unasa1y nuidgluednliiinisiussuiiey
AUEINLAEANNEBIAI9VDIRADA LA LEALUA SULES
wazuuuiivhnsandsliimansaniunisideuese
svozfmsnzaniiefinnseonuuuindslmiviefnds
Tneldununasaiin Fe51dustsdaitefudoyali
f"fwﬂﬁﬁmummmﬁm%u%Lﬁaﬂ%ya“lﬁmmzamiamﬁ
19970 (Heffernan, Frater & Watson, 2007)




390 HUN158
wviaaaneluiInseanse

wasasusesuliiinszuanss (DC voltage
sources) dn§ursasliiiBidnnsednd Aldauly
flunnunevaneszuy Wy et uidaliiinsuanss
(DC generator) gunsainsersasunasdgluiinssua
34 Solar cell Lag Battery WUUAIY 9

nsdnvmgAnssuilosfuremasnuoadi
Tnehludunasauoadfivedizliauasaunuaneig
AUAIUNISIENUY MsweIrasnLeadAiAIgNaIaan
TUsauanfionisnszaneuasiia lunismeassiagly
waonLoas AT LAEY? Yu1n 12 V Ingldunassne
Tihnszuanss eusumusssuaelifurasnuoads
iesnnunasinevesyalasliuoadildundloasioad
Duwnaariuda lunmsvageuiiienaaaumaiuaing
luesufuinismaaeuidenldunasanglinssuans
faanslunin 6

INN1INAFeUANANTRYDILEAA N15UN
woadiluld iz fosiladerussiunarnsuai
weadfaunsanuld ieannuiuariruanawes
wavazwUsiumuuseuiildaneliiuneasi (Narra &
Zinger, 2004)

ANSAIUINNISARASINAUY LED ssuuleanswas

nsensaliauu LED syuulwansiwas seleull
LED 2u1@ 20 W 50 W wag 100 W wilelvikasainaly

& I~ ] I [}
natnasAwduna 12 . Inewuady seduany
a719 100% tunan 6 979 Haweiian 18:00-24:00 u.
KAZSEAUAIUATIN 50% LTuan 6 97139 1Ian
00:00-06:00 . 9ADIADNIY WA WA AT LUALMDT
wargUNIRIdu 9 Anann1sAIuI Aell

Aua Ly

- A1NTERYLHEUBITEUU (loss VBesEUUAN
Useaad 30% WnuA1AIY 1.3)

o— ®

Ve PPy 0 LED
220V 0-20 Vde

s aa dy t
AN 6 9IAUITENDUVDINITNNRDILDADALUDIAU

- Panel Generation Factor-—-PGF @31 PGF
AMUINNAIN DEaTisuLaLRAse Y AU TE A
aluusiasfiufinldanein nwdieves NASA wag
Physical Test Condition--PTC %dluLLﬁiﬁuﬁwﬁm
unnE1AU @usuuszialne 1A panel generation
factor=3.43

- dwsulssindalneanadusseviiainiu
1 1Y) v N qu Y o
wasagil 4-6 Waluesadu v3eld 5 Talusatu lunis
AU

-Tunsfinasurleaswad dmsulviouu &
AosRnuuiags A dsfemnuudusiuasusanly
WAL

Jupaud 1 nguazgasnaliiianly nis

ANUASINAN fdawanalunisig 2

[

AMaa(ing) = nszua(waud) x usanu(nas)
e P=1IV

[
o

FJuURIUTl 2 WIAIURDINITVIITEUY (load
demand) Tu 1 5u flesanszuvazyinudielsans
waduariinisUszquummeslunniu Ssluildidelvan
171137 1 U

JUADUT 3 LADNIUABAZVUNG NSlDANS R
(Solar Panel) flawanalumisng 3

wummeIiazdenliluszuut msndy via
deep cycle battery 1Ws1zdANULRLZENAUTZUY
Twandiwadunndign (Funaaut@nisvsalu n1sdne
Il wazergnislinu) anansoldlaieiiu wunmedi
(wet %38 flooded lead-acid battery) wazuunines
WiAs (sealed battery) wlln AGM battery %3o Gel
batterylaeviluuunmes deep cycle Aifigmineay
oamana IMILUMADIIN WUALADIUHY Tuunaus iy
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38 voltage vuInANgRazseiuly Tudidisnden
TFwummasvunn 12 V DOD 50% A1 Useansaw
YBILUMLRDSF 0.85

- DOD--Deep of Discharge A A1ANEN
Y8IN15ANYUTEIVDIULUALADT tasuunneILdazyin
falaimindu Unfegsening 45%-60%

- Battery Loss %138 Safety Factor lulluataos
Weldeosiunisunsaniniiuiing ¥3e over charge uay

n1sAneuseuniiuly wse over discharge

- Tuszuuldl 24 Vde adsagldhunmes 12V
11U 2 gn AeeynIUNY

‘U‘LHWUI’NLLU@LMB%E‘I’WQJW?QF‘TWU’JNI@]IQWH

(Load Demand) -
= 5
(wseAul91uxDOD FactorxBattery Loss)

JURBUN 5 N1SIFBNLATBIATUANNITYIST
(solar charge controller) fauandlunisig 4

Tussuulvlouulsendioad madeniieiesnua
MSVIFAUU MPPT-MPPT Solar Charge Controller
IN512LAFDIAIUANNITIITIUUY MPPT Hreudtaym
Beseugyidouazanvuinasll seninsunsleans
wadfuuunned saimsglunsfinsdldnuaie die
ANNENBNYaLal wrdlvansiwas (dunneguu
anvosta)fulumnAes (egnanaanvdolddiu) enveg
Wisiuann Fsenasndugedddanslnawslngiioan
nsgaydesarlilninanueuluay

Wmp
Amp = xSafety Factor15% (6)
Voltage
gl wmp = mddlwihveslvandwad

Voltage = wsasulninings

Amp = ATZLETISA

lngasy dwsulvauulsarsiwaduuin 20 W
50 W uag 100 W ieliszuuviaulaegauysal
wazSnwiangnsidauvesunmes wdedldgunsal

1%
v A

f9tl wdlganswad [Wydalulundadalay vuin 80 W

, ‘ NIANTIVINTUATINE DA W Te
UM 15 aUUf 2 Uszduiiou wun1au-8ama 2564 v A < B
i g g atuinermansuazinalulad

200 W 340 W (Esram & Chapman, 2007) LUALADS
@onltwiln deep cycle Gel aum 40 Ah 100 Ah
200 Ah La3eanuANNIsTYISa Eenld MPPT v
10 A 20 A way 40A aua1aU

f1579 2
A1304A 11U BIN 15 W veITEUY

WIN  ANUARINITITAaI AN (Wh)
'(‘VEV? AIUEI9 AUEING S99 1 U
100% MUY 50%.75’1‘14'314
6 B9 6 Vg
20 120 60 180
50 300 150 450
100 600 300 900
1519 3
NISNITUNFONVUIALURLIDS
YUIALED AUABINIS Lﬁanﬁuum
W) nszwa i LUALADS
(Ah) (Ah)
20 35.29 40
50 88.24 100
100 176.47 200
1519 4
NI9M9ITAUNAONATOIAIVANNITYTIT
YU YU @en asEed  YuIA
LED WUALAES  QUIALKNG W13 LRS54
(W) (Ah)  Twardwaa (A) AUAY
(W) 159159
(A)
20 a0 80 7.67 10
50 100 200 19.17 20
100 200 340 32.58 40




sUkuuNsRndslaulafiauuuauniild
nndauMsAasslliiaNsIsEALLLINUY @11150
donviavesaul uazadaufiagldmuldnuniny
RERETHT LLazaamé’aqﬁuqﬁﬁﬂﬁmmﬁuﬁﬁu 9 AU
mu%é’]’ﬂﬁlﬁaﬂgﬂl,muiumiam&y’qLLUU Single Side
Junsindeil wieafuresauy waizdmiuauy
En q luwos vaemai dmdunisindedeuase
UuLa’ﬂ,wLams"lfi’fwaamwQaaLiamuﬁﬁ'sw:ﬁmmqq 5
wns Fawandunm 7 waznisnegouazinddlauln
LED 20 W 50 W way 100 W saianslunin 8

A5INAIAINEINY

MTINAIANNEINL TN SARAIlUADIUNIT
AD MUY INGNEY WWEATUUAYUIATEEEANIRUEN
Trluasaheninsinnasuleglivaonrgoasaguiiie
Tvka9a19 1S9l TnAIANNEI19nS A NT TR S

A Y i Py
W1l UNITINANAINUEINIVBIVIRDALDADR NYTTEY
d Wuszezviaszuinaainivinnisinsdauvasn
aAa Y a ! Aa & a Al

LBAdA D19DINNUTEEEMNWE AR ARIRBARULTD
WSHUMIBUWEIEIN9 VaIvaan LED vu1m 20 W 50 W
kay 100 W SE82agibiian1InAIAINAIGMEAS
AILEAILUAIN 9-10 EnSUNITInAIANNEINTlLLAAY
yoviietuiinAnsnszatsuasvetlauln LED usias

YUINNINNITAAR

[

AN 7 nshnselvnuuluy Single Side

A 8 nsinsalall LED

IRIRIEnN

Inini

TMARDUAATIHATI LED 20W,

AN 9 SLULLATAILUUIINAIAIUAING LED

sspsinssmnaadlii so wes

J -

. 3 . & .
(N R I [ B N R D [ A
e .8 . . & .

NAFDUAIAIIMFIN LED 20W.

AN 10 SLULLATAWAUTINAIAINEINITERING 2 1AL

n1591a09laglYluswnsy DIALUX

N1390NKUY AUIMLASET19R 8 TUTUNTY
DIALUX naufnfeass yilvaiunsanivauailydaneg
JuUszana Usendaian msienaniseanwuuiianig
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TndiAssfuaduaie ilvaananiiudlvuiulss
Mends ansnsadenUssamladln dnvagnisnszane
naswazidaindfimnzay iolvlauaifinanim
g funsldeu wsudurdanisfioge A
wazfimnafanzana i Mliasnsodiuia
AunuvesgUnsaliasy wu a1dulay Tasundn e
waggUsendnan b

funeuni1seonuuy SrurmLasaI IR
TuUsunsu DIALUX fesdaesnisfndalaylnnout
Wrludnaedulsunsy Asandlunin 11

NaN1538
MsnAdeULATAASIZRRANS LU AN AN
yalaulniraeauweadiniouunileaisivad Ifuls
#n9 q ARt esUsynoudie vunnveswsslyansiead
mmquummaé JEUEAINNTIAUTEY wavaNIIaUL
ypalaulu LED lunsdeedinenu wagn13531ae9Ang
ainadeTusunsy DIALux Ineildeulsnisvaaeu fai

v
v o

WwaulunishnnsdusuniIsnagau

AsvuafidlunsesnuuuaLUEE oEIUUY
AMUEDENS (Lluminance) E,, lsitpanan 2.1 ang (x)
Snvaiznisange auunelusminedsaisuede
Wuauuwuu 2 9e9a513sAnuniteinesasriviya
V9 6<W<8 Luns n1saadatanlwiuasadnaauy
wUUlITNIENA19MILNINTFIUNTUNNNEI TE8LUN4

L1InaEn 40 wins dnwairnnsanaaan lwiuasadng
Hosanduauunseddadmiaion

Taulauunasn LED denunldnaaauine
NNINTEALVDIEE 3 UM UTENOUMIY UUIA 20 W
50 W Lag 100 W ashanslunin 12
nansnagaunsaasslaliauuauRuL iRn
#9939 wuuiluvudy

1) NAN1INAFIUIAAIAINNATIN Waem LED
U1 20 W dnwaiznisindslanlilauuiissozvinaiu
40 1IR3 G‘hLLWJﬂﬂﬂwam@i’jﬁﬂmuqa 5 wasvaaa b
faanslunin 13

| U 15 atui 2 Ussdifiou nguniau-damau 2564

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

ﬁ

A 11 n1sdnaesfndlaulnauugUiuuag 9 fae
lUsunsa DIALUX

A 12 Tasllslauu LED fldmageu aum 20 W 50 W
wag 100 W

)
>
5m

A 13 Msandalaulauuueasn LED seaeiig
AMLAL 40 LUAT

n1991899N15ARAIN1SIAAINNAI19 AN L
LED wuuilvugy agdaamuuanisiinasainsuly
° =~ Y1 A v | °
TunisinasaielilaA1nlndPewnuzaunanisin
ynlgau sananslunin 13-15

FULYUNUDINTITINGISUNADR LED 288U
ALAY 40 LT (VWA 6x14 ATN) KAN1TNAFBUIN
ArANEINRAETeIaen LED um 20 W 50 W
way 100 W aauandlunisne 5

2) NANIINAABUIAATAIINAINY haDn
wgooisamudivuin 36 W dnwagnisinddlaug 1ol




uuilsraEYi1aniu 40 Wwes suvrdalaulnfnsesnainy
49 5 lmsvaaanl

AundreanIsindmiunasn nasaly
auuNgoalTalLud 2x36 W segevinanislaw 40 s
(U1 6x14 903) nan1IAaeUinAAINAI LAY
VBINABN AILAAILUATITN 6

AN 14 NISNAABUINAIAINNEIN Kadn LED vun
20 W 50 W Hag 100W wuuilkauiiu

1319 5

HANITNAFOUINAIAIINAIN Baen LED AnFabyy

Tuyudy
Anmsuuuiiuauduy
SYYLWI9N 0 1 2 3 a4 5 6
Tauln (m)
Taulw LED 5 4 4 3 2 0 0
20 W (Lux)
Taulyl LED 7 6 5 3 2 1 0
50 W (Lux)
Taulyl LED 0 8 7 5 3 1 0
100 W (Lux)

AN 15 NSNA@aUTAAIAINATNY Yaealiauy
Waoaisawud 2 x 36 W

M99 6
HaNIIAFOUINAIAIINAIN viaen lWouugeaisaiT s
2x36 W

TaulviWgeaisaud 2x36 W Annuuuiivvusu

SLYLHN 0 1 2 3 q 5 6

nlayly (m)
Taull 7 6 4 3 3 1 0

FL 2x36 W
(Lux)

NANISNAEBUNITANAL AN LW AUUATNATLALINAA
A9939 WUUEARANULEIABUNSA

1) NaN1INAEUIAAIAINNATN aem LED
3uIA 20 W 50 W uay 100 W dnvaiznisinga
Taulrlauuilssazvneiy 40 was sumislaglnfngs
ﬁﬂamga 5 wasveuan il uuugafniuid@ineunsna

ALNUIYDINITIAG NI UNEEA LED 20 W
50 W wag 100W S2881199lad 40 Lwns (Yuia
6x14 0¥n) namsMaaeUIaA1ANAIIRRLYeY
waen LED wuufindsfulaineuninuandauandly

A1519 7 wazaawanslunin 16
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A998 7

HANISNNFOUINAIAIINEIN viaen LED Y119 20 W

50 W uae 100 W wuu@nesnuLaIneunss

)
v o

ARAINULEIABUNTA

SLYLRIY o 1 2 3 4 5 6
nlayl

(m)

Tauln 4 4 3 3 2 0
LED 20 W
(Lux)

o

Tauln 6 4 3 2 2 0 0
LED 50 W
(Lux)

Taulw 7 6 6 3 2 1 0
LED 100 W
(Lux)

AN 16 ANSNAZDUIAAIANNAIMARA LED kuUU

ARRINULEIADUNIA

a

NANISNAGEBUNITANAL AN LW AUUATNATILALINRA
79939 wuulauAdiuvusy

NNANITNAFOUINAIAIINAIN Baen LED
U1 20 W 50 W lag 100 W 919614 wuInnaea LED
U9 100 W fidnisiadeuvuiuvuduiiAinnuaing
anuvuRaksiuianeunn uadiauainagand,
NAANQOBLTABUALUULAY WANIINTEL AR
wihiuvaeangeasanud drsuntsnaeuluiadod
Jailaulviviasn LED aw1n 100 W 119i1n150adau
nsnsyansuaiiutie Tnadnuwarnsindlalnauy

Ui 15 adufl 2 Uszdnhou nguaau-damay 2564

fszeyrineiu 40 wns dunddlaulfinasiniues
5 wasvanan bl wuulauaiiveudy daansdunin
17-19

MW 17 N15ARAAeA LED u1n 100 W wuulase
v ugy

AN 18 NMsnagounasn LED vuin 100 W LLUUI?’]?J@:

=~ B
HYUYU

A 19 NMINTEANBUAMAA LED YUIA 100 W LUU
[GGRIR IR

MNSENTINMTUMINeSedaAsulele
atuinermansuazinalulad



nannssiaesnsanaalaulwauudlelUsLASY DIAlUX

NANIINAFDUTAAIAIINETN Waon LED 994
wasm LED 20 W 50 W uaz 100 W §nwaiznisands
Taulnauudissezvinaiy 40 was suvudaulina
fafianugs 5 wnsvenali n13siasuUsuioy
N19N92BUAIRINLAY CO-180 waz C90-270

Na9INN1591809lUSLATY DIAlUX UBIraen
LED Tunsdlauumiensslafiinnznans diefiansan
Wisuilsuatauad1nadsuazaiaiudsiiiaue
W WU SARRILUUR UL dawavinliidaa
alsedsUInuszrhaiiiaainiedsiign
waziduArfsniinusiuinsgiu dnilumshnseiid
wuulpngfiurudy fieanuainaadegainin uazed
Tuinasfanmsgiuannsofaaslfauld wazainns
$rasemelusunsy DIAlUx demAiauainaeds
wazn3II Isolines of illuminance Lﬁ@@ﬂ’]iﬂi%ﬁ]’]ﬁ
wasvealaulvl LED uShiuauunensswuuliiiinig
nang falanslunin 20-23

M1919 8
wansadgaunIsanaslauln LED 100 W uvulpug
Juyuéu

Taalwl LED 100 W $1unu 2 Tau Aesawuulaugiiuvuiy

YYLWIS 0 1 2 3 4 5 6
ntaulul (m)
Tauln LED 0 9 9 6 3 2 2
100 W (Lux)
105* 105*
90° 90°
75° 75
50° 60°
45 400 45
500
600
300 15 o 15¢ %
cd/km n - 69%
— - C180 (90 -QN

AN 20 LWUSHULBUAITNIZULEIRILLAY CO-180
WarC90-270 Vvenasn LED

T 275 e 1000m
22 \:ﬁg:é 220—
/ . O 220}
7 2
1665

= P ~166
~— & r -
[—220__ 1

& 165
= e R e 274
275 —275~__

00 0m

000

AW 21 Isolines of lluminance (cd/m?) USIanuy
ensakuuliiiiniznans dnsulaull LED 20 W

220 1000m
o — 275
- 166220 =275 220—_
1'6/ = 1_$\2 220.

~
g 165165
[ ~220_ 16— 166—

165

2
75\} 22 o oy 1S 220/
275 / s

—— 165, 1
165 ~

000

b.oo 3900 ;n

AN 22 Isolines of lluminance (cd/m?) USiaauy
Pansawuulidiiiniznans dnsulauln LED 50 W

1000
=SS =
220 220
v
=T 1@ 166=——=1.65 E
\\zm/ 22\2204/
330, 27

~——

000
000 340m

AN 23 Isolines of lluminance (cd/m?) Ustiaiauy
n1ansakuubiiiiniznana dnsulaule LED 100 W

mawSeudioulaulvauy LED wisldlaaan
ANUINTFIUVDINTUNIINAN-AUUAEDITUUN AD
2.1 809 @MSUNSATLIUAIANETI 198 TUTLATY
DIAluX WU11 Auaaeasvedlaulauin 20 W
50 W uay 100 W Sldnmuasnaade 1.87 2.18 uay
2.56 6n% MUAIRU kagn1snIzaneuaadlallnuuin
100 W fipuasiiauevesuasinitlaglnawin 20 W
way 50 W

A1s5anaUsIgNa

v
v aao

NUITBtITRgUsEaIA LN AN BINILUINIG

nsiiindseansamyalauliivaeausadansay
walganfwadliangauiunisiansliauy §37e
yinsseuiiieulaglviauu LED 20 W 50 W 100 W

[
a o |

ANAITEEENI 40 LR WBLALAAIAINNIATFIUYES
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NTUNVA 881915 ARIUNITAUIUAIANNETIN LAY
AANEBIAIN9VDY LUSLASN DIAlux lisIuNaves
AMUETN LAZAIINEDY @219INABUDN WU Was
maqwszé’]’uw%uasLLawaqmﬂ’ﬁﬁayﬂﬂé’ﬁuﬁnmauu
FnsUsTRuAINEIN wazALEBIETNS

ATeatuildiauonanmsannas
BATRRUANAINETleeTENSWSEUMBUSITING
vaeangeslsaluAiuasn LED vn15iiAsieut
USuuearaNadnevemasn LED Aae3sn1susu
mmqqﬁflLmu'qmsamea'jwut.mlwguul,t,azﬂmﬁu
PuIunaenluLAarsregsEnILa lnauy

- TunsdnaeaUssulisua1AIuaI19999
waenlilia 2 wila wandliifiuinAinuaInnaas
Yorasn LED vu1a 20 W Siuszdnsnimsiniimasn
Waealsalwuiagussinu 25% dmiulunsdlauunig
pselafiniznans

- mw%’uammmqwaaLﬁﬂlﬂ/\lauumﬂmi
$ra0anudn aunsafinaIAualuadeldudaii
I§Agamniinasininsgiuegilunsdauumismss
Laifinnznans Wefiarsandirnauasiiauouasngu
fienfiansasdsldSunaitnmsmeinmanuaiiaue
LmeﬂLLUULﬁmﬁﬁmdwmmgmagLLé’a

- AN5USUANTEUEUINTENITUAIINNANT
$raeemudn aunsaviuaiaualnwadsldwaziu

e

AilndiAsstuinasiunnsgiu dwdulunsdouuma
psdliifiiniznans lefiansaniiAranuasiianouas
wuin Senfistunareglunusiinmsgu

Tngnmsinuainsidisusuanssezamas
nsfiaRe waznsiinsiuulaudesresvnese g
e safindszanamadiuadnalduinninis
Uuanarmgaailiauy wiseduyulunisingad
Wingetuiosndasindeuumanlwouuiiuiniy
NI

Jalauatue

1. mdasainalasla LED 100 W Andauuui
wrudufidnuurInTEBuaIATNTADsEINSANTT
nsAncaLUURARULED

2. Usz@Andarnnisdesainanaznisusey
LUt uey funisuntiaaduliuazanin
wInaey

3. Taulufongnisldauudsiuniuenyves
LUALAS

a. lsnsHnuuUsiumunsUssquUnme3

5. avskiiduszuulldesainuay wasiiszuy
Indosainuduliduszuudises

>
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Abstract

This paper presents a study to enhance power generation from a PV array under partial shading condition

by comparing with the previous reconfiguration techniques. In this approach, the physical location of
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the modules was connected in a Total Cross Tied--TCT 5x5 array and reconfiguration in the Original
Magic Square with Siamese method--MS, Modify Magic Square with row shifting and Standard TCT for
dispersing the shading effect over the entire array. Further, this PV reconfiguration in the array; shade
dispersion, reduced the effect of shading, and enhancing the generated PV power. The output power
of the PV array was investigated with four different shading patterns and the results showed that the
proposed MS configuration techniques enhanced power generation compared to TCT for all types
of partial shading conditions, MS enhancing power generation approximately 50 percent in the case
of Short Wide and 0.9-2.8 percent in other cases and the proposed Modify MS increased enhanced

power in the same trend as the original MS.

Keywords: enhancing power generation, partial shading, array configuration, magic square, Siamese

method
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Out Peak Power (P,,)
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Shot Circuit Current (I..)

10 W
18V
0.56 A
224V
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Abstract

Wastewater from street food shops causing by cooking, washing raw materials, washing dishes or
washing the floor and has released through the river and canal. It make water pollution and harmful
to plant, animal and human. Bio extract from plant and animal fermentation with sugar or molasses
which an alternative. It is cheap and easy to find material in local area. This study is an experimental
research. The objective of this study to use of bio extract obtained from pineapple and rice sauce
fermentation with different concentration to decrease Chemical Oxygen Demand--COD, fat, oil and
grease in wastewater treatment from street food shops on Khlong 6 road and the Hydraulic Retention
Time--HRT for 21 days. The parameters of water quality including acidity (pH), temperature, COD and
fat, oil and grease. The results showed that the influent wastewater is about 381.00+00 mg/L. The
wastewater add fermented pineapple decrease highest COD is 171.20+30.97 mg/L. The efficiency
was 73.80% as the ratio of 30:70 and there was statistically significant difference at the 0.05
level (p-value<.05). The wastewater add fermented pineapple decrease highest fat, oil and grease is
5.50+2.12 mg/L. The efficiency was 98.56% as the ratio of 30:70 and there was statistically significant
difference at the .05 level (p-value<.05). And also found that wastewater add fermented rice sauce

cannot decrease fat, oil and grease.

Keyword: fermented pineapple juice, fermented rice sauce, street food shops at Klong 6
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USunandunas gy

o

nUTEaIAN1IRY

A e a a v g v W )
WinfnwUseansnmnsivimindudesanu

Prpinienidnilunisana@len Wit wazluiiuain

v
= 1%

WndeuemsTuneasavn 0.5yy3 3.Unusnill

wulRaNg e eIt
anwazddeainiuemissuauu

FUDINTIUNN (street food shops) ANEER
$rupmmnsfinensiunnum widnuan auey fin
Tie3unduouuniegunisdmisuniiFondy
paelige dnlvgiduomsruiuidenuilnauas
donAaediUInTInVeIguY Hsarfosey s1Aluiuna
TnofisUdnuni unnenaiu mumvug wu vuis 1
unaaee s0L0U saeus WuRY (Kingkaewcharoenchai,
2017)

v
o a

UNALYNYU (domestic wastewater) NUIBE
didefiinanionssudsysriuntenanssuiidiuendn
vesUszrrrulugury lnsdidednsuud euves
ansduniduazedunid villinuandfiudsuluain
Gl Buiigesnis ldwnzdmsunisldusslonian
sol aufinansznudosssuRuarduIndeu dwa
AegunIn warouleveywy dnd waziiy (Sansuk,
2014)

v '
o a

anwagdsvesyuvulaeluiinsduseneu
F9 9 il

1. arsdunsSludnde taun andlulawmsn
s lusfu W e faewfien dun wlunes
Fuiile \Husu Feannsogndesameldlneqaunisi
THeendiau vilisziuoandiauazasih (dissolved
Oxygen) anaunnan nvdule

2. ansedunidluinds laun ussnneing 9 7
loqua o = | Y | a ada
p1aldvihlminumiusnenalusunsenededitin
laun Aaslsd dawmes ununaziawyingaouuini 9
lulpsiaukazneanssa ndwinaninalalasiaudalng
(HZS) (Pollution Control Department, 2017)

Unsindan1w (bio extract)
Undndaaaw nIeuadiadinin wioul
aUN3E Nunede vewanilaannnsuliniavsedn

1%
o

Audimansenniinig wdaunIdsssuIAnie

e

a

Funansadafiviliiinnsauaniin (Thuwakham &
Watenha, 2019) a1sazanoduduiiladariiatinia
naueulUses fanmdunse Sa1 pH 3-4 n13vin
drmsingrnwvinlalaonsld wu ewitedn nals! e
ayulns vidodnd Wu veswwed wawUa danmiindy
¥hana wiemnihenanazin (Smsndau 40 Alanda:
10 Alandu: 10 ans) TmsindanwlaladussTond
@ luAIUNITINAISINYASLALRBIDE19LREY 89
anunsatlusunaumdy Ysuanwluudiidiraes
winUsuan mwandeuladnee (Simanant, 2019)

Uszinnuestinusinganim dhnindanmazud sy
UssLaningaudildniin 3 vila o

1. thusindnmainite wiadu 2 vde Ao
(1) ¥nfldn waviewity nalsl Wudmtnildann
ity Wald tewinanuUasnunsudenisiiu way
Fanonnanan tmsinildidnvasduidudiiana
findunentsznaudeanilulawsalusiu nsnesiily
nsauanin wazsesluweules uay (2) aflafildves
Jon WudwiniléanvesluatiZou Wy wwems
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W wakll dniiniladdnwueduduin1aanenii
¥iawsn waziinduveutiaunii unansienalindulndiu
P19 wéntey dasldnininmaidudiunay

2. drmindininannds s iudndnilaann
wwiilosing o wu evan Wenes WWudu dwdny
Taazfidiinawy dnidndunsiuuinnitdninile

o A

nnimguiindu desldnindimadudiunay

v
° o

3. Wnindannway sJudmenfaleannis

o A A o o« o | v & | A

piiniy waztednisiunuy drunnndniduuwnasile
INLAEIMITIUATIS U uNan (Tancho, 2008)

ANWULNITNIIUVDIUIMANTININ

v

N3EUIUNININVRIUIMINTININALLAADIN
nstavaanea1sdunIdaeaunid Ingldninuinia
<

waru1naIna1TduNIg duwranasnu wuadu 2
WUU A

1. Msudnuuufeen1seandiau Wun1susin
sheqauvEdviafidesnsoendiaudmiunseuiuns
gosdasasduvssifioadadundiny wazemns
Tunwad msminsdadaziiadoslunszuiunis
vafnthasndanm wazsniialugrsusnvesniswsin
uidlooondiauluth wazeniavun aunIsuuuly
2ONTLIULAAUDYAY WazUNAlUIUNROLANIZANT
ninangaunsduuulildenndiau

2. msndnuuuldfesniseandiau tJunis
viindag9aunidviailifesniseondiaudmiv
AsTUIUNISHBdavassunsy eadradu
WY wazemstiunad nansueiiile Ao
Asvoulaeenlys Twu d@iuninueialiny Lag
Aadalilddeseenuidniioy yaunidifiaztaedes
thanaldiuueanesed nsnezdin nsndunsd nen
wandn geglusaulansneriilugesludulandwesea
waznInluiu uazaaeansuseneuneamalieglusy

fitalaUseload (Tancho, 2008)

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atui 2 Ussdifiou nguniau-damau 2564

uUIeTMNeI909
Niyomdacha et al. (2017) Anw1gn31d2ud
WigauvesvdndInnannaenduiysalunig

v
o & o w

fdadfuluiideduaseyt Tngldsnsnaiuimsin
Faamdiuansnaiu wuin b mnsidud 5
fladans etdeduasydt 1,000 dadans @wnsa
anU3unadled Flef vosudwuuviuassuazinulas
fign Aniduderas 58.17 47.84 23.45 uaz 88.84 nyl
d10u

Thepnarong, Chiayvareesajja and
Kantachote (2015) Anwidei3asUssansainnisly
dminganwlunsiitaiiisannmsineiaesdn
ihia Taelfihiadion Fapfeuanmafuemsds
0.7 ndusiedns adluthda vilkandlenluthvindy
26.31 fladnSusiedns Selndifseiuthfisnnnsimie
Lgﬂﬂﬁm’j‘j’]ﬁﬁﬂﬁLﬁﬂﬁ’mﬂ@igﬂuﬁ’lﬁﬂLLaﬂé}’JNLLNum‘i
npaosuUudNnaen IngAsnsnIeunagnsld aud
fiAndurianun Mndudsinwusyavsawamstiimet
Fanmlunstrdafadion wuin damsndinw
1313 W06 (ForAunIsifianaudfiftuuszansam
Tunsugdn waztesaarvarsdundgluaniiziilys
pondiau) flanumnzanlunsldvdnifieinms
wal,??mé’miﬁﬁmmnﬁqm WWSITENITaanUSUIN
asuviuany Slefuaveaneasuliifiian

FUNAFIUNITAVY

v v

BNINAIUUIMLNFUULTARBLUININUY1IN
Winngay @usaanatanuandsnludidsle




« dmindanm
- aneauas (hussuaaialy 24 §3lag) 1 8ns
dsnansieuns 3 Alanduuasiindu 1 ans)
Sasrdnniminganmseiindu

- 30:70

- 40:60

- 50:50
- dhwsindulzsn (Waendulzse 1 Alansinhena
neuns 3 Alanduuazindy 1 ans)
Sasrdnniminganmseiingu

- 30:70

- 40:60

- 50:50
- e (hemdn 1 dnsuaziena
neuns 3 Alanduuazindy 1 ans)
Sasrdrumvinganmsenndu

- 30:70

- 40:60

- 50:50

AN 1 NTOULUIAANITIY

25n13AAUN15ITY
FuABUNTISY
1.mMse3eativinganmw
n1sviniausinaaug
1. dusedn (Deehdsdansilu 24 $alua)
1 Ansuaufuiimansisuns 3 Alandy wavinay

1 ansasluluds auliiimnaazane

2. Umellotaiin yalniiely 30 Ju

nsiUuMsInduULsa
1. Tddmnansiewnd 3 Alansukazuinau 1
ansasluluds auliiinnaazane

2. ypddanduiysa (Auim 1x1 17) 1 Alansy
asluluds Yneladn wainld 30 Ju

ANSVNUMINUY1912

1. 11119719917 1 ARSHEANNUUINIANIT18LAS

® NsANEIUSZENSAN
1. ATloR
2. andniusaylusiu

3 Alansy waziindu 1 ansastuluds auldiiana

avany

2. Unellsraiin wialniiseld 30 Ju

b
s

JURBUNITANTUNS

1. n1sAudleg1tLds ¥inn15iAUAINYe

DA%
| ¥

U NANDIUAINTIUOIMIT Y1590 pH Lag
Q)

anafinieAses pH meter antuiudieg sl

mmietlUinszidlen Uniu wazluliulagldnaes
witwds Tapdliludesujifnseuniedunnday
ANEANSITUAUANANS UNINeFedaLiisulede

2. iwSendmanafniTiUnvunnussg 5 dns
117w 12 & @miuladnininaiue 3 & lddide
fuintmdndulean 3 § uagladndefidudan
theada 3 &)

3. Wenuhwlin®inw thwlinauas dmgdn
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v '
IS 1 o v

Fanmdournaulugasidiu 30:70 40:60 50:50 11
it maniduldfuindeiinionls Yo Taed
fuUsmiuau fe seeznattumsudnwiatu 21 Ju
Fahminfialdlgdudedidnuas fo (1) fnsesy
dulnvesqaunidiesas dunldandiunadianas
(2) liusingesvledu (3) laasazanevisoveanad
dthana (@) liusingesiensueulaeenledvie
VLRGN

n133AsIevidaya

AMTITeASIIITUNITITEWINAa0s liaAnNE
UsganSammsivuvaindule sanazadnenignn Tunns
anAdlen Uty wazlydu lnen1siAsievidlan

19353Wanguuudn/n15aLasn (Closed Reflux,

M1919 1

AAIIN Y YOI TN

Titrimetric Method) kagn153uAs1zRT ez vy
143519951 9ainAenTILen (partition gravimetric
method)

ananidlun1sinseidaya

AnsgvideyalagldadmBanssauilaun
Fogay AaRe wazdiudesuunInggu (Standard
Deviation--SD)

NAN15IY

AN YR LFNY (influent) Hdnway
MaMennAdwnale e Uiy dasrvdnduiayludu
naunflunaziiiawens

w1s13mas

AaagLANTYLUUNINTFIY

o

.Y

Undutazlodu (me/L)

7.09+0.06
26.33+1.15
944.00+168.57
381.00+0.00

1319 2

paan Y v NGEeen AIATUNTA-A19 (pH)

YANAADY Aaderandosuuuinsgiu
Sasdrunsiniminganim
30:70 40:60 50:50
idefivtadaeiiaua 6.87£0.01 6.87£0.02 7.10+0.01
dideitvivagieiminduizsn 4.85+0.01 4.51+0.01 4.24+0.01
ddeiivhdadedmtmignitia 5.1540.01 5.02:0.01 4.98+0.01

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atui 2 Ussdifiou nguniau-damau 2564




M1919 3

AIgani (temperature)

YANAADY

ARy AT UUNINTFIUY (°C)

DNTIFIUNISHANUIMLNTININ

30:70 40:60 50:50
ddefividagethauay 27.00+0.00 26.00+1.00 25.33+0.58
dideiivivagieiminduzsn 25.33+0.58 25.00+0.00 26.00+0.00
ddeindneimtngie191a 25.00+0.00 26.33+0.58 26.00+0.00

19149 4

A1%lef (Chemical Oxygen Demand--COD)

YANARDY

ARy EALTEAULNINIFIN (HaanTunadng)

DRI IUNITHUUINANTINIW

30:70 40:60 50:50

Ydenviuaniguindndulyse

1% ' 1% v
°

448.53+24.44 421.87+9.24 395.20+16

171.20+30.97 277.87+78.93 261.87+69.58

Pdenvrunnl8undninegnIvn 379.20+55.43 325.87+48.88 251.20+27.71
M13149 5

AduazlYsiu (fat oil and grease)

YANARDY AedurAndsauuninsgu (@adnfudedng)
Sasndaunisiutminganan
30:70 40:60 50:50
idefivtadeiiaua 261.50+53.74 496.50+6.36 508.25+33.84
didefivdameimindulysn 5.50+2.12 117.75+3.89 307.25+3.89
ddeiividadeimtmignitia 833.25+84.50 1,154.25+15.20 782.00£29.70
A1919 6
Useansninnisandlon
YANAADY AedeUszansnw (Jovaz)
Snsrdlunsiutivuingann
30:70 40:60 50:50
ideiiviadeiiaua 51.58 54.21 57.12
ddefivndagimindulsse 73.80 69.17 70.70
g Fstdhendn 59.63 65.03 72.51
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Usednsnimnisaniduuasy lyady

AnRdgUszansSawn (Savaz)

YANAADY
Sasdrunsiniminganim
30:70 40:60 50:50
ihdefivtadaeiiaiua 31.36 30.31 33.40
ddeiivhdamedmindulysn 98.56 69.09 19.36
dideiivitadetminiienadn -118.70 -202.95 -105.25

= A a o U L%
n1sAneIn1sana@len Uituunaglusuluy

= ¥

WLF89INT U IMTIUNAG 6 ArgtmginAtuAy

o

U o

YIUINAUULSALALUININUNG1IT17 U LA DBNTLGL

oY

o |

nlinAIvANaNIane1@leANaNan Ao 395.20+16
fadnsusiedns Ndns1diu 50:50 Umdindulesa
g1unTnaneBlonnAian Ae 171.20+30.97iadn5usie

a aa'

An5 N19M51d7U 30:70 kazuFURNMLANAIBUINLIN

oY

£

WgIEUNTanATLeANATAR Fip 251.20+27.71

[ Ia

TadnsSunedns Nons1au 50:50

UidgeaniiliudininAIuANaINNTaane

ey luTuiiffign fie 261.50+53 745ladnsusedns
fionsndau 30:70 Yimnduuzsaanunsaanaitsi
warlusfuiffign fe 5.50+2.12 fadn3usiedns 7
Shsndnu 30:70 wazthidvoonfiiugemimiendm
TyjanunsaanAnigiunay lufuld

Usednsainnisandledvasdimdnaluau

v £%
° o

UNNINFUULTALALUNMINUIGIIT1INTEAUAINY

W UTUFIAU WU 9RF1dIU 30:70 40:60 wag 50:50

v

UsineuauilAedsivintu 51.58 54.21 uag 57.12
audsiu thnsinduleseiiaedewiniu 73.80 69.17
wae 70.70 AuEsU tmsininedniidedeyiniu
59.63 65.03 Lag 72.51 MIUa1AU NANITILATIER
Usgandamnisandlen wuln onsidu 30:70 way

117U

4:1' [y

8AU

40:60 AIWANANAUNISATANTEAUTYd1ATY
3

.05 9957d7U 50:50 AlyLANAN9AUNI19ED

o [

HedAuLINNAY .05

]

, ‘ NIANTIVINTUATINE DA W Te
UM 15 aUUf 2 Uszduiiou wun1au-8ama 2564 v A < B
i g g atuinermansuazinalulad

Uszansnmmsanintiunas lusuvesiug
ATUAY ihnindudzsauazihminiigndnisesu
AMUIUTURIIAY WU DRT1EIU 30:70 40:60 Lag
50:50 ﬁmﬁﬂmuauﬁmm?{amﬁu 31.36 30.31 Uag
33.40 thusndulzseileadewindu 98.56 69.09
WaE 19.36 AudsU tmsinthedildedesiiu
-118.70 -202.95 U@ -105.25 AUAIHU NANTIATIENR
Uszansamnisasinsiunaglusiu wuin Useavsnm
nsanthsiutaglusiulugaidefduimingudsse
waztmsniendafienudududasidiy 30:70

v @

40:60 War 50:50 ALANANAUNNEDANTEAUNY

[ |

dAeLvinfdu .05

A1saAUsIgNa

dlednindeaindiueimissunisnass 6
wdudmsndanmaziuldsdndediiaade
381.00+00 fadnSusodns laedusz@nsainnis
angloffewar 73.80 1iosnndulzsaasiitinia
NQlAALAZNIALARRAN Sowlundndudbmandanm
wdsuduiimanglaaluidunsauaninyinly
hnindaninandudzaatiamdunsngs (Nonta,
Othong & Chamchoi, 2016) Fs@1u150%8aAA"
Flodld Feaenndaatuaudseuns Komochalert
(2014) levinnnsAnwiAafunisnsedunisiaiey
yosuuaidedaasiziuasdigiingdniinimile
Urdaindennnisvhensusiy wudn dmsinganw
duuzsainnudunsagelivsz@nsamlunisinda




warlinanisindaiiian leanadlofldfosas 98 dndeduaseid Taswudn Snsdutmifndanin
waganusnanauaglutulddfian fe nisidy anAenduizsadethideduaneiivanzaniian
futhnindudyse Tnedussaninmnisaniidy o 5:1000 Jad8ns uavawnsaanUsinaniaulds
wazluifudenas 98.56 (esnimindudzsndl  flan Andufesar 88.84 (Niyomdacha et al., 2017)
nsnuanindquiidunsngouisanunsndisaaelutiy
¢ dnifniifinsauanin anunsadielunistosaans i}
difunarlasiuldogeiiusz@nsnm (Phadungath, — DosHLBMUE

2018) @9nAAROINUUITEVDY VAR DuaarIlay msidenldnaldififlsasen (oH 3-4) thunld
Ul Wigavdlavinmsfnundandwivanzanees  lunsuidndmindanmazannsaaneiauandsn

Yrudndinmainasndulzsatunisidntnauly  Tudndelen
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LﬁaamazﬁammmsﬂgﬂﬁmmLﬁaLLimﬁm winues
Bawlafinuludn 2 ¥dn Ao lsawlafinisussuia
(Congenital Heart Disease—-CHD) wazlsaialadiin
Funend (Acquired Heart Disease) N3WUBHAUDY
Tsplafimsuwsininesndusiinldiden wavyiladen
finsenshedrilsailafiintunievddamylduoslu
N Lﬁ'aﬁwLﬁﬁﬂf;jmswsnmaQﬂwlﬁﬂiiﬂﬁﬂwiaiﬂ

2. unil 2 nsUszdfiunzguangUaein
Tsaiala dauendnnissiusindeyaveguiuaeng
Wueedsiu msdnused nsesasneanielegldndn
N139 AR 1Ag 9 N13RTIRTAENITRUURNS
wagNIRTIRTiAY nisAansedlsailaiinsuanie
yinguwsslunisnusniin (Critical Congenital Heart
Disease—-CCHD) nMsusgfiunmigiilaine (Congestive
Heart Failure—-CHF) N15U5£LUNMIENUAARIINANDY
YINBONTLAU (anoxic spells) ﬁgqa‘fwsnmaﬁ]ﬂé’%ummﬁ
anudlalundnnisussunnzguangaeiinisa
wila LﬁmmmﬂﬁmiwmmaQﬂamﬁﬂLLazmaUﬂ%’a
Tngtanzlunnging@laduegied

3. unit 3 mswenuagiaednisaialafinis
wirdneinliden ouieanuiaunfivemwdatuiile
wiiaeng 9 Toun ﬁﬂaﬁﬁg%ﬁwﬁﬁuﬁmm (Ventricular
Septum Defect--VSD) ﬁﬂﬁ]ﬁﬁg%ﬁmﬁaﬁuﬁawu
(Atrial Septum Defect--ASD) auRnUnfiviaeniden
Ductus arteriosus (Patent Ductus Arteriosus--PDA)
N15AUVBY Pulmonary valve (Pulmonary Stenosis—PS)
MsfiuLAufl Aorta (Aorta Stenosis—AS) Taananafis
WYIBATTNIN ©INTTHATEINSUERNS NITadelsAlaz
mssnhen sudsendegredeifedevnenisneunadi
aseumaunsauaiUetduesdsi

4. unil 4 mawevnagtheinlsalaiing
wirdeiinden thauelseilafimsunsdaiidennis
Berannisfididendnisasanialagiuaanludu

1

%1y (Tetralogy of Fallot--TOF) lsawilawiiadien

=

Afldenluvonuin (Transposition of the Great
Arteries—TGA) Tsawlafinsuasudailinainaiy
NAUNAUBY aorta ey pulmonary artery (Double Outlet
Right Ventricle--DORV) Ala1Auu8Ineg5a3 5N
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