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9 to Zero
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2537
2540

2544

2545

USryryns avaiadignainnssy aniouinalulagws=9euindws:unsiktio

UstyayrIn awndinsiadiazdngnmanswoaiues gwiainsniunidngnag
(fisuswiaiiuineshgAgiA:uugiaaluavdstinsinbia:angmanswoaluas 9InNYals AEnsI1sd As. I0U a=0s
UmsAny 2540)

JStyryrten awaiAbinalA 9wiaunsniukidngndy

(IASunudstyrytenmeyauiitsn 9nd1nIuNevnUATUAUUNILATE Sun 1)

Post-doctoral in Chemical Engineering, University of Waterloo, Canada

(IASumsativauunurasdsryryionlneusen Bayer Us:INANAUIAT)

Training Program

Training program on Industry and Environmental Protection for Thailand-Life Cycle Assessment, The Association
for Overseas Technical Scholarship (AOTS), 12-21 December, 2007, Japan

Study Meeting on Eco-Finance, Asian Productivity Organization, 11-14 November, 2008, Malaysia

Training Program on Industry and Environmental Protection for Thailand-Life Cycle Assessment, The Association
for Overseas Technical Scholarship (AOTS), 24 September-1 October, 2009, Japan
rangmsneuls:s1ALIASEINvOIBEU SUN 2 annduws:Unindn

HANGASSSSUNUIAINOMSWAILNQAUANY SUR 5 a01UUAAALOIVONE 7

HANGASYUSHNSS=AUZIMUNISUSHISIToV GUniTovsun 1 UKANEIBUITUNSISSTH

Us=aunSniAUUSKISOIANS
2550 - 2552 US:S1UNSSUNSUSHISHANGASINENMERSUMOLUTiR a3 lioAdng1gnaInnssulia:adiondou

ANU=AVINAGOUIAzNSWENSANERNS UKNINENagUAna

2552 - 2554 US=SUACU=NSSUNNSAN19191SIAMU=AIDRd0UIA:NSWEINSAERS UK1INENduURna

2553 - 2558  NSSUNISANIUKIINgIdguRAa Us:INNAUI91s8US=91 UK1angnaguhna
2555 - 2557  SOJATUUALNEUSHISIIUINEY ad1Indavie IIa:sssuniuna ANU:AVINAdOUNAzNSWENSANERS UKINENaguina

—

2550 - 090U auognsgUEITeIa:iinousudoAINg1gnaINNSSY ANI:ANIDAGOUIA:NSWENSAAS UKINgNaEUARa
2557 - J9g0U  SevoSMsUALMeduIoRdouIazNSWIUNEWEIEU UKDINeNAguRna

2559 Us=s1uin§ovigunangndgdudunroUs-nalng
2560 - Jog0u  AUSNuIASEVMBUMBNgNdeguduIkUs-InAlng
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Keynote Speaker [ B sl g =1 Madol Sustamati
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Net Zero
Organization
in Thailand
to be TCNN
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Us=dAn1sAne
2539 USTYryms AU=USKISSSAY (98.U.) @V amsIanisdrtiniau bndngndaghonisiiing
2548  UStyryaln uSHISsSAauUnUTIn (MBA) a1vin1sinnsanainnssy ukndngnaginalulaguniuns

Amnuvkian{udegou
gousemsAudinaluladansauinriiaznisdoans ovANsUSHISIANISTBISoUNs=aN (auANSUKIBU)

KihnsSuiasauluavANISUSHISTANISTBISoUNS:an (9YANISUKITU)

- WAWS:UUESAUINAIatUaUUNISTRUSMSHIUAIN VodouAns soumumswinunlnsyaswiwugnuiazs:uusiudnsu
s:UUN:I08U (Registry System) Ifiasosumsiunzideulasums MssusedusuinGidouns=an nasnauMssavigia:
iegloulsurufisidouns=analFsunssusad

- WauunguvaaaniunIsimMsANIuUAUigISauns=an

- duiaSussioningaliosnunisaniinsiSouns=an la:nssrevuusnumsuadosiinsiSouns:=an

- STuSIA Foans Iwanws Usss1duwus a$wnnu§ AWty Aums:nUNINganuno-landounazwans:nuvodmsivaguiay

amwnijeme

AIBEIBINY
- nalns1AA$uau, manamsua, AINSSUBAEAISUBU, S=uuBavieanslunisUdesiinsidouns:an
- UssilunasgndnnAussiionisuauniia=agu
- msUszilunazATuouMSUBUWAWSUVaJaJANS (IS0 14064-1)
- msmnuAsInASUauNgiuavAns (Internal Carbon Pricing)
- msUszilunazATuouMSUBUWAWSURvaYWARtUr (ISO 14067)
- A%WSUWRABOURDAVAL (Corporate Social Responsibility: CSR) nSa IS0 26000
- s:uUMSANISAVIDAGaU 1SO 14001 lazs:UUUSHISVIUARINIW ISO 9001
- msdamUnyBiionsusmsIaniseuaIondeu (Environmental Management Accounting: EMA)
- MSIAMISAUIFEY (Risk Management)
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Keynote Speaker [ B gy —— ok, 20

GC's Decarbonization
Pathways
TOGETHER TO NET ZERO
Ol *’i“" 5
% o T e ot Al
. e i!{n -
@ '\i uEEn Wit Inavoa wlinoa Faa (i)

Us=dAn1sfnu
2544 Bachelor of Science (Industrial Chemistry) First Class Honor
King Mongkut’s Institute of Technology North Bangkok, Thailand (1998 - 2001)

2546 Master of Science (Petrochemical Technology)
The Petroleum and Petrochemical College, Chulalongkorn University, Thailand (2002 - 2003)

2549 Doctor of Philosophy (Petrochemical Technology)
The Petroleum and Petrochemical College, Chulalongkorn University, Thailand (2004 - 2006)
Experiences:
- Circular Economy - GC
- Corporate Sustainability Strategy - GC
- Innovation Strategy and Technology Scouting - GC
- Start up Engineer, Sriracha Clean Fuel Project Esso Sriracha Refinery, Esso (Thailand)
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HealthcaRe
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Tele-delivery
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SFL.AS.NN. 918Na ASIAsanuru:
ANUUR ANUzNENIWUITR UK1INgNaguhna

Uszaamisiinyn

2536 USryry1ms on.u. (Menwualn) bn1dngnagunna
(INgsATEUAUAU 1 1IKSYTYNaV)

2538 USryrynln an.u. (a5sdngn) bhdngnaguhna

2551 Doctor of Philosophy (Biokinesiology), University of
California (USC), USA

2561 Doctor of Physical Therapy, University of Montana, USA

Supplementary education

2549 Certification of completion for the Transcranial Magnetic
Stimulation course from Neuroplasticity and Imaging
Laboratory, Division of Biokinesiology and Physical
Therapy, USC, USA

2556 Certificate of completion for the intensive course in
Transcranial Magnetic Stimulation from the Berenson-Allen
Center for Noninvasive Brain Stimulation, Harvard Medical
School, USA

2561 Certificate of Executive Development Program (EDP) #17,
Mahidol University

Awards

2547 Jacquelin Perry Scholarship Award (5,000 USD), Division of
Biokinesiology & Physical Therapy, USC, USA

2550 Academic Achievement Award, Office of International
Services, USC, USA

2550 The Order of the Golden Cane Award, Division of
Biokinesiology &Physical Therapy, USC, USA 2558 Cer-

tificate of a role model being MAHIDOL core value
“UnRaRUILY” NTNAUARIa:WOANSSUNdonndovAUMTEY
lazdkuUSSSU “UARA”, Faculty of Physical Therapy, Mahidol
University, THAILAND

2559 Integrative Innovation Award (Research and Education),
Mabhidol University, THAILAND
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SOUACIUALNEIINAGUWUSIazNTWANBNIDJIANS
ANUzNENIWUIURA UK1INENAgURna
Us=aAnsAny
2538 UStyry1ms an.u. (Menwuln) Un1dngasuinna

2541 USryryaln on.u. (Menwunln) un1dngnaguinna
2552 Ustyrynon Ph.D. (Medical Sciences) UK1INgNAgSSSUANANS

Awards and Funding

2549 Thailand research Fund: Faculty of Medicine, Thammasat
University, Thailand

2549 Thailand research Fund: NRCT

2552 Award of Platform Presentation from MED TU FORUM 2009,
Changes: New Trends in medicine

2553 Certificate of the best oral presentation in the topics
“Long-term home rehabilitation for ischemic stroke: disability,
depression and dementia” at the 2010 Asian Congress of
NeuroRehabilitation

2561 Research Funding (Health Systems Research Institute): Develop
Health App system in Physical Therapy Management for
elderly, Thailand

2561 Academic service Funding: Physical Therapy in community:
Primary care cluster (Support by Ministry of Public health,
Physical Therapy Gouncil and Faculty of Physical Therapy
(Mahidol University)), Thailand

2562 Academic service Funding: Physical Therapy in community:
Primary care cluster (Support by Ministry of Public health,
Physical Therapy Gouncil and Faculty of Physical Therapy
(Mahidol University)), Thailand

2562 Research Funding (World Health Organization: Centre for
Health Development): Investigation of New Indicator for
service Coverage Monitoring Base on Healthy Aging Concept
and Determinants (INISA), March 2019 — December 2020
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IDEA to Startup

Pineapple leaf fiber
: low carbon
natural material for
a suslainable future

.8 @if:.
GRS

Arului inFn1a (CEO)
unfnudSrynynln
Us=dAn1sfAnu
2562 USryryms awini AnudngnAans

UKANeNd8URna (FgSATEUAUAUR 2)
2563 - UoUuu  USryryln awadsdngmansiiazinalulagwoainas
AUzDNEIANERNS UN1dNgIaguRna

Aruslivg Wavana (CFO)
unfinsUstynynln
Us=dmAn1sfine
2562 USryryns anvadanmansiia:dAanssuunlu
ANINEIFNERNS UKNINENAgURNA
2563 - JogUu  USryryiln awndsndnenmansiiainalulagwoaiues
ANINEIFNERNS UKNINENAgUAnA

uEEnTEnﬂrpTEAuiﬂTEA.nlty'
s s n
LA i DG

Sf. AS.N388 ausfnAde (CTO)
919159Us:91N1A381AD AtUINYNFEans UK1dngnagunna

UszdAnIsfnue
- USrYryns aniAdonannssy AU=DNEAMans
anouinalulagws:=9auINdIMAUNKISANANS =0V
- USrynyian awawandwoaiuos un1dnenasand Leeds
JszinAdINny

AINUNISSTU NAMLY (CIO)
unAnwdSryrynln

Us=dmAn1sAne
2562 USryryns anawana Acu=angnmans
Urdnegndeunna (IASUNUASASINOY)
2563-0990u  USryryaln-1an dAnA1ans (Material Science
and Engineering) an10udneasius
(IASunurSIVSdnSuatiuayudIes1Us:InA)
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fMruAN1S Mahidol Sustainability Week 2022

tinssAnIsianiaguisgusiuan1unISWeUU98NEIEU DK1INE1gURAa

23 aunnAu 2565
1921 9.00 - 12.00
via
Zoom

Application

The 3" National Workshop of Ul GreenMetric for University in Thailand
- Opening Ceremony
Assoc. Prof. Kitikorn Charmondusit, Ph.D. (Vice President for Environment and Sustainable Development,
Mahidol University)
- Ul GreenMetric Remarks
Prof. Dr. Ir. Riri Fitri Sari, M.Sc., M.M (Chairperson of Ul GreenMetric)
- Guideline of Ul GreenMetric World University Rankings 2022
Asst. Prof. Junaidi, M.A. (Vice-Chair of Program, Communication, and Partnership, Ul GreenMetric)
- 2022 Ul GreenMetric Indicators and data submission process
Prof. Ir. Gunawan Tjahjono, M.Arch., Ph.D (Expert Member of Research and Development, Ul GreenMetric)
- Sharing Best Practices: Green Campus
(1) Asst.Prof. Klairung Samart, Ph.D. (Assistant President for Data Analysis, Prince of Songkla University)
(2) Asst. Prof. Ekkachai Mahaek, Ph.D. (Vice President, Chiang Mai University)

24 @Ay 2565
1921 9.00 — 16.00

Mahidol Sustainable Development Conference 2022
- nd19iUA na:uouswda MU Green Ranking 2021
I Mans191s8g ungIwngussa Llnanse: (95NISURA LKIINGIAYURRA)
- 91to Zero
[ng souMans191sg As.AANS MUSAER (SovaSMSUAtheduIoRdouIa:zNSWRILNeEWEEU)
- Net Zero Organization in Thailand to be TCNN
Ing Aruoltuny &uwnav ([.jo“wuoamsqueilnﬂIuIaﬁmsaumﬂua:msﬁams AIANSUSMISIANSTINBISOUNS:9N (BIANSUKBL))
- GC’s Decarbonization Pathways TOGETHER TO NET ZERO
Ing ns.rugns Insna (Wiansuhe Decarbonization Center of Exellence USBN Wi Inauoa IAdAoa MR (UKBU))
MU SDGs Talk 2022: IDEA to Startup
- HealthcaRe Tele-delivery Service n1susnisnun1enIwu10/ nanssuir0anina
Ing sA.As.NN.91$Na ASIRSANUU= 1Az WA.AS.NN.NASA Bedml (Aru=N18NWUUR UKINNaEURna)
- Pineapple leaf fiber: low carbon nutural material for a sustainable future
Tng AIUURAT INAN1a (CEO), sA. AS.n358 ousANABY, ANISTUYN Wouana la: ALUNUNISSAU NN
(USBN TEANityTEAM 911R)

25 1Ay 2565
1221 9.00 — 12.00

misthiduounanumsUs:gudsanasufinagnisiuindoumswisunagaduiu
(Online Oral Presentation via Cisco WebEXx)

aursTudou “Environment Music” ru AUSN1SISaUSUARa

dunAL 2565

1921 16.30 —
1930 Ing UniSgulsISEUINSIUOALAUAS INB1A8ASINAAAU UKIINENAgUrna
2996 fnssAnIsmsiianiUasuiSauSiuaN1INIsWAIUNa819838u urdng1deuiina “Net Zero Emission”

fu AUgNsISeushna
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SNgT IR9AS” 1a: 1vESE ASE-01R
dundvenazusnisasns [asunisdnAuUnIINE1deuAna INgNVASILIISTY 259 nl 13 shwaluukuuiny aunaidiov JHIAG WY 37000

E-mail: wittaya.kae@mahidol.edu
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Abstract

The promotion of organic Sinlek rice cultivation in Amnat Charoen Province aims to create revenue and
increased value for the farmer as well as involving students in the production process in terms of learning through
practice and creating income while studying. Sinlek rice has a glycemic index of 58 (low to moderate) and iron
content reaching 31 mg per kg, rendering it very suitable for diabetics or health-conscious consumers. Benefits
accruing from the promotion and development of Sinlek rice cultivation with the indigenous agriculturist groups
in the area is that the agriculturist would receive an income from cultivating alternative rice with high value: the
price of Amnat Charoen unmilled Sinlek rice is 28 baht per kilogram. Also, cooperation is created between many
sectors in the Province including the Amnat Charoen Provincial Agriculture and Cooperatives Office, the unit promoting
Sinlek rice cultivation; the Amnat Charoen Industry Office, providing machinery and equipment support for the Sinlek
agriculturalists, as well as distribution through transforming into organic brown rice through the private sector. The
latter fits well with the 2 goals of sustainable development: zero hunger; and the 12 goals, of responsible consumption
and production. Moreover, it fits well with integration with student learning and instruction, delineated in the Project
to establish Mahidol University Amnat Charoen Campus, corresponding to Mahidol University’s strategy to promote
instructional integration to instill entrepreneurial skills, as well as to develop entrepreneurial skill curricula that
cover the Entrepreneur Life Cycle, in order to train highly qualified personnel for work in the society of the future.

Keywords: Sinlek rice, Organic Rice, Amnat charoen, Zero Hunger, Responsible Consumption and Production
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Abstract

A study of the linkage of the PDCA quality cycle to the workload of policy and plan analyst positions. To achieve
comprehensive operations in all dimensions from the level of policy formulation. Implementation of the Policy and
evaluation It is linked by the PDCA quality cycle with 3 tasks: 1) administration and organization management, 2)
budget management and management, and 3) quality development work. Resulting in analysis and design of the work
cycle according to the position as follows: 1. The planning process (P) is management and organization management,
i.e. the preparation/review from the vision, the policy. Mission, Strategy, Risk, Action Plan Management and budget
management, including setting a budget. budget review Quality improvement work is planning, analysis/consideration
based on criteria or indicators according to self-assessment criteria (SAR). meet criteria, indicators or conformity with
vision, policy, mission, strategy, risk, action plan Before embarking on a project management and budget management,
i.e. reviewing the project’s principles and rationale before making a budget reservation. Budget tracking Project Risk
Assessment Quality improvement work is to examine the principles and rationale to meet the self-assessment criteria
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(SAR). 3. Audit process (C) is to manage and manage the organization: check and follow up on the implementation of
projects that have been developed. Ongoing goals, criteria and indicators, including analyzing and reviewing the results
of actions that have been completed. Budget management and management includes monitoring and monitoring the use
of ongoing project budgets to meet goals, criteria and indicators, as well as analyzing and reviewing the budget utilization
of completed projects. Quality improvement work is to examine and collect the results of operations to prepare annual
reports and self-assessment reports (SAR) and 4. Improvement process (A) is organizational management, including
analysis and reporting of results. Actions that occur that are consistent with vision, policies, missions, strategies,
action plans or not, including guidelines for improvement and development Budget management and management,
including analyzing and reporting on the results of budget utilization including guidelines for improvement and development
Quality improvement work includes analysis and reporting of self-assessment (SAR) results and improvement and
development guidelines.

Keywords: PDCA Quality Cycle, Policy and Plan Analyst, Center for Occupational Safety, Health and Workplace
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Abstract

The community-based Physical Therapy Clinic, Mahidol University was initiated in line with the health service
system development plan of the Ministry of Public Health of Thailand and toward achieving the Sustainable Development
Goals adopted by the United Nations. By promoting health literacy to people, preventing, treating, and rehabilitating
them under the conditions of community problems, the clinic has worked with both internal and external partners. It was
designed to meet the needs of the community’s members in all five age groups, as well as to create a model community
to help communities take care of themselves, ultimately aiming to improve the quality of life of the residents in and
around Mahidol University.

The community-based Physical Therapy Clinic was first provided in 2010 at the Salawan community and is
still in operation today. Community participation has been part of the project. A continuous adjustment of the clinic’s
operational plans has been made by the Faculty of Physical Therapy, Mahidol University. The adjustment was carried
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out until the community’s acceptance of the process led to the creation of a community model based on physical therapy
expertise and networking to promote a better quality of life for both patients and their caregivers.

As a result of the project, the following outcomes were achieved: 1) improved patients’ functional dependency,
88% of the bedridden patients were homebound, and 62% of the homebound patients were socially independent.
2) Created three continuous training courses, namely a short course (four months) in the field of Physical Therapy in
the Community, the Physiotherapy and Family Health Professional Team training course, and the Physical Therapy for
Older People in the Community training course. 3) Copyrighted intellectual property (literary) entitled The Caregiving
Manual for Caregivers (CMC). 4) Developed the innovation of physical therapy and occupational therapy technology
services or the HealthcaRe Tele-delivery Service (HeaRTS) project, “Remote Physiotherapy and Occupational Therapy
service with heart, easy access, anytime, anywhere, designed just for you.” An evaluation of the results indicated better

changes in the quality of life of patients in the community and sustainably.

Keywords: Physical Therapy, Community, Quality of life, Public health, Mahidol University
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Abstract

The current world is changing faster than ever before. It causes economic change and labor market, social
change and life style, environmental and climate change, and technical change and the breakthrough. This is a
significant challenge for us to deal with. Lifelong learning is considered as a necessary process which emphasizes the
importance for both individual and country development. Lifelong learning is defined as keeping learning new things
throughout one’s life that will help in achieving overall development including abilities and skills needed in changing
world; resulting inacompetitive advantage in the labor market. Meanwhile, a national mechanism that enables continuous
improvement of human capital will create the nation’s economic competitive advantage as well as improve the society
and ways of living. Lifelong learning is the process that includes people for all ages learning in different contexts not
only schools, but also homes, workplaces, and so on. However, the concept of lifelong learning mostly takes place
among policy makers of the nation with a focus on adult learners as the importance of vocational training for better
professional: perspective on lifelong learning that caters the needs of different learners such as disadvantaged learners
or child learner often is excluded. This article aims to identify the factors related to lifelong learning in children which
includes family factor, learner factor, school factor, and technology factor which is the challenge amidst the pandemic
of Covid-19. The article briefs a guideline that can be applied in families, schools, as well as in formal, non-formal, and
informal education to promote and create lifelong learning opportunities for children.

Keywords: Lifelong learning, Human capital, Sustainable development
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p:favUlAanluouAn  MsauIaSUNSISEUSAAOATIAVOY
Anfudud  Fubusioulisuaoiusoudennniheduisiwe
Ij ASBUASY AS [SUISEU BUBU N1AST AIALIKINSISEUSTY
P:INATUNa:RaUAUIAYURBYNSIULSUNVOVIIsa:iaviy
onvaviEsutiiAnautonsiseus  Buausausgnsilang
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ANWIRUSSEIFE [30] [6Nn

1. fhugiSeu Avn

- AOWIANANVOVIRNIA:WAILINMSAIANANAU
(Developmental and individual difference)

- 1asuasnssgulanisiseus (Motivation in learning)
s =segutoR-tinnBuaiuauTanazAuweneuTumsISeus
U MIAIANdnaunAumsisaus

- THiANDdousouIBusn Ddousouiduasuasse (Active
& constructive involvement) IWs1:A2USTH IAATFIToIAN
[Aduinm @ouniu 1599 NAdau avbar la=INnAUINAT

- MsAoansliazAUALWUSS:HINIRNIA:gdou Dua
sonu§Anvoiiin IGuncLIFINT ALSENUaaANY

- 1vaa:nowAaItovlunInssuISeUS Fue-aonndoy
NUANIINSISEUSHADNTIN

2. AUISNSISIUS

- IAMsISUSIBusn (Active learning) IWS1:N1SISYUS
BusnAemsiiAnlsiasdoria:liAatudunri (Do & think)

- [InAdANa:nagnsMsaouniainiatesUiuuIio
MOUAUDIFABAIUINNAIIVOVLISEU

- dnSuiAn mMsiSeusWuNTSIaU A:InAUS:=ansnw
TiA Iws1=nsiduAassSUBIAVaNIAN

- JANINSSUISEUSNYSUINSITAUNANY:BIAIAT
nowiduog BuvinAuAAzANUKUIBIAIRNKSOGISEU

- TAiRnTAGTonaUs:=gnerSatnnougnlauTEnt
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Utynn9sy FuesiianisiSeusodwiveu

3. msauuauunwavay

- InlhDrangnsnSon1slinoug ANUINATY 1808
auuayunsiSgusnaonsanvadiiin Inwoll ganaifin nda
ANIAS

- a§wlomamsiseus fioensINUIKaIAUATIAYILS
vaya Iaun1sIsgusranangus=inn 15U fovaun wwsnruri
douansastu: auuiAniau i0usiu

4. msinSguwSaumsisausroainaluladiso e-learning

- msadnusuMsiSguinasnddnfugnadeguuna:iu
ouAnAUING avdArynnose:=atuauuAonisinavlAsIasy
wuguinsAuuALTAsouAaUMaUsINA. MsidANTsiBousa
dunoesiimuuldans  (Wi-Fi)y WS 1ieideduoslinnau
awrsaivnivlomanisiseugiugnandnoaliogiisioliion
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Us=anSmw (Digital literacy) Suiluddnlu
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(Learning Management System) Bus:uuagogidaduoy
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douasu
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MSIASUAULKINENdNTMSAITUILIToaTUaUUITHUIENISWRILNNEIEU (Sustainable Development Goals:
SDGs) Ing The Times Higher Education (THE) Impact Rankings uin3adiionusgs:auvavasaungedulaginisinly
UszgnsitEtunannkangavrinssing 4 soufivamaumsinu iasfudountivlumswansiuninuasitususiu idmuen 3
msavnwia:aowiluogna (Good Health And Well-Being) Undnendsuinaliiludusiun 7 vovlansunisaitums
Woussailnung SDGs IIKIaNUS:51517 lonanstinLInueIfedIns =K Iuduus=aunisainia:uniSeunlisuainnisivas
uloure SDGs vavurdngaglugmsufumtus:-AuAm=9 tuwamsAiuudeRANUWIoUKay 3 U w.A. 2562-2564 [ng
T8g1uiioya Scopus 10uiASavbalumsk SDGs BawudwavudTeFmuWYaIANLIBAIERSIVASOU donndaviuilInLg 13
Us:n1s Tnelthruen 3 Duavuswuw Aiadedounds 3 U 90% ideimeunuilinunedu idedinsr:Kluissanitnuien 3 Tng
Fumunmuills=avdgos 13 0mure wudwanuddedoutnnjaonndounuitnus:avdgosn 3.3 gimMsIwsns:9evovlond
5uls bnaTiSe nasIsavaSoungna:iag lazradiulsaaudniau IsaAndan1uin la:IsaAnsadu q melu w.A. 2573 wud
uRaNs TWaUAWUW W.A. 2562 Soga: 72.64, W.A. 2563 Soga: 76.23, W.A. 2564 $oga: 88.50 HudnuolliviWLVUAIL
810U 12:01AS1:HATUKAN 5 Ps of SDGs 9:08NTANWAIAL Aladgdoundy 3 U 95% omeuiuuasuARUWNIKLA Ban1s
JIAs1:RwavILdTeRWUWToyadoura mifiRutiilamatunswaunisiieu msigoulewuddedmswaungsdu foens
T8ndnAryia:vonnuidanndaviulsa:itnuIEvoIANUENEU
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ArdAry: wavuddeRwuwW, idasulounednsunon, 983Ny, 10US=aNAVOIMSWRILNOEENEU, ACUzIDBFNERSIVASaU

Abstract

Ranking of universities which had work processes that support the WHO target of Sustainable Development
Goals (SDGs) by The Times Higher Education (THE) Impact Rankings is a tool that indicates sustainability of society
which are applied across various organization including educational organization. This process is one of a part among
others that driven the Mahidol University to be ranked in the 7th of the United Nations SDGs world university ranking.
This study aims to analyze and shares experiences including various lessons gained form SDGs policy of Mahidol
University into Faculty-level implementation through the Faculty of Tropical Medicine research publication in past 3
years between 2019-2021 using Scopus database search engine which revealed that the Faculty of Tropical Medicine,
Mahidol University publications were aligned with 13 WHO SDGs. Especially SDG 3 (Good Health and Well-being) has
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past 3 years recorded publications of 90% comparing to other SDGs records. With the details analysis of SDG 3 (Good

Health and Well-being) on its 13 targets revealed that most of research publications are aligned with target 3.3 Fight

communicable diseases, end the epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat

hepatitis, water-borne diseases and other communicable diseases by 2030. Faculty of Tropical Medicine researcher

and staff publication according to this target in 2019 was 72.60 percent, in 2020 was 76.23 percent and in 2021 was

88.50 percent which are increasing consecutively and 95% of past 3 years publications were in the 5 Ps of SDGs on

the social dimension of sustainability. This analysis has shown various opportunities in research manuscript writing

which can be written into sustainable development publication by implementing keywords and various phase that align

with various WHO SDGs.

Keywords: Research publication, From policy to implementation, Key indicators, Sustainable Developments Goals,

Faculty of Tropical Medicine.
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Abstract

Promoting and encouraging the use of public bicycles within Mahidol University, Salaya Campus was put as a
policy in the strategic plan of the university to create awareness of coexistence with nature, to reduce emissions into
the atmosphere and to promote good health. There has been a work in laying out the infrastructure system along with
the development of the university. The model of public bicycle borrowing system has been designed within Mahidol
University, Salaya Campus. This has been systematically installed and used in the original system since 2011, which
will record the borrowing information in logbook and not systematically import the data. Therefore, the researcher
studied the patterns of public bicycle use in other universities that have continued to operate until now as well as to
study the trend of public bicycle usage within Mahidol University. The results of the study showed that it was very
likely to be used if the situation is under normal circumstances (If not in Covid19). These is combined with changing
service patterns, exposure reduction, distancing, which results in the study of efficient service in accordance with the
current context. It has presented guidelines for developing a system for service of a public bike borrowing system or
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application to help collect login information, summarizing important information in a report, providing services that

are convenient, fast, less touch, with limitations and budget challenges. The system has been developed to be stable

and promoting the use of bicycles to support for continuous use which is an element that contributes to the efficient

and sustainable use of bicycles.

Keywords: Public use of bicycles, development of a bicycle borrowing system, support for continuous use Conference
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Abstract

Mahidol University values safety and awareness occupational health of students, staffs and visitors, as well
as a hygienic and safety environment and in accordance with safety policies and practices. Mahidol University 2014
defined the results on safety and occupational health as one of the criteria for evaluating the performance of the
division within the Mahidol University. Along with the current majority of people live in more than 90% of building,
including residential, schools, universities, workplaces [1] which the office is classified as one of the workplaces and the
majority of the agency’s personnel under the office of the president operate within the office. Therefore, it is undeniable
that the workers within the office have had an accident while operating from unsafe actions or unsafe workplace
environments. As a result, the researcher was interested in studying the evaluation of the safety and occupational
health performance of each division under the office of the president by using the criteria of occupational safety,
health and workplace environment, the office of the president, Mahidol University, and provided recommendations as
a guideline for improvements to division whose practices do not comply with the criteria.

This study shown that the assessment of the safety and occupational health performance of all the totaled




20 divisions under the office of the president by using the benchmarks of occupational safety, health and workplace

environment, the office of the president, Mahidol University 2020, found only one devision of the office of the president

has failed to the criteria for assessment (less than 75% of the score)

Keywords: Safety in Office, Assessment, Mahidol University
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(Ensure healthy lives and promote well-being for all at all ages)

AdAty: MsIwss:uravouBolsaldn 19, yawosinito
Abstract

From the situation of the epidemic of COVID 19 in 2019, an outbreak was discovered in Wuhan, China, then
the infection spread around the world. For Thailand, the first case of infection was a Chinese tourist who entered
Thailand on January 12, 2020. The COVID 19 epidemic is still spreading to this day. This academic article presents the
transcript of lessons learned from infectious waste from the COVID 19 epidemic situation. With purpose to study the
trend of infectious waste from the epidemic situation of COVID 19, to set measures to eliminate infectious waste budget
planning for infectious waste disposal and prepare proposals for the disposal of infectious waste in accordance with
the Ministerial Regulation on Disposal of Infectious Waste, B.E. 2545 from the results of the data analysis comparison
of the amount of infectious waste dumped with the number of people receiving services from 2019 - 2021 by specifying
the data before the outbreak of COVID 19 in the year 2019 (Jan. - Dec.) (base year). Comparison with the amount of
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infectious waste in year 2020 (Jan. - Dec.) and year 2021 (Jan. - Dec.) which collects information of infectious waste
from dental procedures during the COVID 19 epidemic It was found that in the year 2020, there was the highest number
of infectious waste dumps, an average of 4,435 kilograms per month. And there are an average number of people
receiving services at 35,714 people per month, followed by the year 2019, with infectious waste dumps. on average
4,285 kg per month and there are an average number of people receiving services at 47,165 people per month and in
2021, it was found that the average amount of infectious waste was 3,384 kilograms per month. There are an average
number of people receiving services of 25,315 people, respectively. The results of this study will be used to analyze
trends in the amount of infectious waste. To plan budget allocation and prepare proposals for the disposal of infectious
waste which leads to effective management and appropriate to the context of the agency. Including in line with the
Sustainable Development Goal 3, ensuring that people live a healthy life and promote welfare for all people of all ages.

Keywords: The spread of Covid 19, Infectious waste.
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Abstract

In the situation of the epidemic of coronavirus disease 2019 (COVID-19) affecting dental treatment This is
because most dental procedures use a hand piece to grind teeth. This causes the spread and spread of infection to dental
personnel as well as other service recipients. Therefore, external oral suction are important in helping to reduce the
spread and eliminate germs that float outside the mouth. in dental treatment from use in the dental hospital, Faculty of
Dentistry Mahidol University In the past, there were problems that affected the performance of dental students working
within the clinic to treat patients. The objective of this research is To improve the efficiency of using the external oral
suction for dental students working in the clinic. from the study and analysis of the root cause of the problem It was
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found that the aerosol suction pipe area has a joint and a rotating lock for various settings, affecting the use, causing
patient safety in case of dental students adjusting the position of the suction pipe. mist while in use

The researcher therefore improved the design of the installation location of the aerosol suction pipe and the
type of the aerosol suction pipe. by adopting the aerosol suction pipe that has the ability to be bent and maintain its
shape to replace the original and adjusting the position of the connection point between the aerosol suction unit and
the suction pipe to install at the place where the saliva suction system of the dental unit is placed and relocating the
aerosol suction unit to install at the end of the bed of the dental chair After improvement, dental students are allowed
to test the usage and evaluate the usage. found that dental students were satisfied of problems that affect operations
and dental students can use the external oral suction with efficiency and safety in use for dental treatment recipients.
Which is in accordance with the guidelines for the control and prevention of dental infections in the situation of COVID
- 2019 of the Dental Association of Thailand under the Royal Patronage and the dental treatment practice guidelines of

the Medical Department. in accordance with the Sustainable Development Goals 3 and Goal 17

Keywords: External oral aerosol suction, Dentistry dental chair unit , coronavirus disease 2019
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Abstract
Situation of Corona virus 2019, it makes a training or meetings have a lot of impact. Because must avoid
crowds or large training events. Now the sanitation training in old form it cannot operate of training within the MU
Cafeteria normally. The MU Cafeteria have 2 floors, conclude of 20 shops and 5 commercial space shops, total area
of cafeteria and commercial space 13,478 square meters. Support sales of food and beverages to students, teachers,
government officials, staff, parents and visitor that have average at least 2,000 people per day. During the year 2019
that the normal situation and the number has decreased from limited number of people for using the area since 2020
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— 2021 because the covid 19 outbreak. Even in the online lifestyle, it will be important role in Thailand. But the food
service and beverages are still maintained and adhere to sanitation standards in preparation all cooking, cleaning and
tidy for the health and safety of consumers. In the past, Mahidol University organized an annual sanitation training
program for food vendor in the MU cafeteria, Mahidol Learning Center Building. For shop operators increase their
knowledge about the sanitation to follow with food sanitation standards. Consistently knowledgeable in sanitation to
maintain cleanliness standards and the safety of consumer. But with the COVID 19 epidemic situation it makes year
of 2021 there will not train the sanitation at the real place in normally. and arrange new training in early 2022 under
limitation points. With these problems, it was therefore study of the New Normal sanitation training practice guidelines
to be applied within the MU Cafeteria, Mahidol Learning Center Building. By receiving knowledge guidelines under
the announcement from Public Health Department. So that admins of the shops and canteens have knowledge of the
Canteen Standards Manual Audit and Food Sanitation Quality Assessment in Digital training format that can provide

knowledge And the assessment is as effective as the actual on-site sanitation training in the original format.

Keywords: New Normal sanitation training, Food sanitation standards, Sustainable Goals
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Abstract

This study aimed to analyze process of developing personnel skills in urban tree management and factors
affecting success of the project. The analysis is divided into three topics: 1) indicators of the project accomplishment
2) efficiency of project management and 3) factors affecting the success of the project. The indicators showing the
project achievement included client satisfaction which was above the target mean at 4.37/5 points; efficient time
management which every steps of the operation were on schedule; cost-effective planning with sufficient budget and
apprentice competences which all? of the trainees passed standard test. The project was managed to achieve the third
Strategic Objective of the Faculty of Science, Mahidol University, on knowledge transfer to society by defining project
purposes, scopes and activities in line with the strategic objectives and covering all essential knowledge. It was found
that the factors contributing to the project success were: 1) project management team having a clear understanding
of the project’s missions; 2) supports from the administrative executives including policy, collaboration and budget;
3) creation of a trusting relationship with the trainees; 4) understanding of environment of target vicinity; 5) practical
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human resource management; and finally, 6) communication and national and international networkings. From the

success of the project in previous years, the administrators have decided to continue the project in the next coming

years in order to establish the Faculty of Science, Mahidol University as a sustainable learning ground for general

public on urban forest management.

Keywords: Arborists, Faculty of Science, Mahidol University, City Trees, Urban Forest Management
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NnMsAnuAIAS:AIlsuRgulnemsifusousouvayasuAtauknd Condenser AQrUKND Evaporator lia:
AwAWUIWEY  TnewariounisinAvs:uuUdaINATA  dMSus:uuIASauinANLIBUVLIA 800 AU DMSTEwawuTwi
370,440.09 filadns-Goludsiol 1DURU 1,570,666.00 UINFiol WaKAINISARAVS:ULUGAINATA INSIEWAIUIW
317,520.00 Nladnsi-soluvsiol 10U 1,346,285.00 unsiol AVUUR:IRLTFEUIsSnanNSTEWANLTWETATY 52,920.05
fladna-Goludsiol 1TUITU 224,381.00 unsiol Anilusosa: 14.29 BulEITuaINUARAIS:ULUBAINATIA &1MSUS:UUIASDY
riAcwIBu MvEu 530,000 uan 10us:e=AuN 2.36 U

Tnegadeyuiduandlgemuwasnulwin Amsiigesneiasmuls:ansniws:uuidadrinnouidu Tnemsan
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oA waulaiatnNIWUTUNMSWAILN MsiKuALIRSMSUS:haawdwulfogwUs:ansnwavaniazdudu

frdnAry: 1InSaurihnnuidu, ueainala, wasauwin

Abstract

This research presents an analytical study of energy-saving measures in the Installation of ball technical
systems for Chill systems of the 50th Anniversary Chalermprakiat Building, Faculty of Dentistry, Mahidol University.
Which at present is a large central air conditioning that is cooling by water. This cooling uses the refrigerant released
by the compressor running through a heat exchanger called a condenser. It is an open system, so impurities in the air
are contaminated in the coolant system causing dirt to settle on the surface inside the pipe. If the coolant quality is not
maintained properly, slag or algae will form and making the pipe wall thicker, The heat exchange and the efficiency of
the machine will also be reduced. Therefore, the condenser pipe must be cleaned every 6 months to 1 year. To clean
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the condenser tube each time, the entire cooling system must be stopped. Most buildings do not want to clean the
condenser often. It is necessary to wait for the annual cleaning schedule. During that time, the pipe wall gradually
thickens because of the accumulation of impurities causing more electricity to be used for cooling.

Fromthe analytical study, Comparison by collecting data on condenser temperature, evaporator temperature and
electric power, The result before installing the ball technical systems for the 800-ton Chill systems is that the electricity
consumption is 370,440.09 kilowatt-hours per year, amounting to 1,570,666.00 baht per year. The result after installing
the technical ball system is that the electricity consumption is 317,520.00 kilowatt-hours per year, amounting to
1,346,285.00 baht per year. Therefore, it can be seen that the electricity consumption can be reduced up to 52,920.05 kWh
per year, amounting to 224,381.00 baht per year, or 14.29%, which uses investments to install technical ball systems

for Chill systems, totally 530,000 baht, with a payback period of 2.36 years.

The organizers sincerely hope that it will be beneficial for executives and those who are interested in planning

for the development of energy-saving measures. with maximum efficiency and sustainability

Keywords: chill, ball technical, electric power
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{unaunisius:uuuoainadAido Injection Valve
iUate:Tnarilulu Ball Injector twagnueainAtalkall
muns:iamsinavedthilds:urenoiusou N1diASods:ung
AUSau (Conderser) 2:TAdNIAIWE:0IAASIVANUSN
F0 9 0MIBU ASIUA=NOU A=NSU 9ad Min:=agnwudomelu
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KAINISARGI
sU 5 113A Condenser fouNlasnAINSARRIS=UULOAINATA

AoUNISARAY
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IUSeuiigugrunni Cond Pproach Temp
lou floun1SARRY KAINSARAY
Iuvoua 63 (°F) iuvouyal 64 (°F)

u.A. 3.7 2.2

n.w. 4.6 1.9

g.A. 6.9 2.3

1.9, 72 26

W.A. 8.4 2.8

U.g. 8.9 2.7

n.A. 8.9 2.4

a.n. 9.2 2.7

n.g. 9.5 2.2

7.A. 9.6 2.3

W.g. 2.3 25

8.n. 2.8 2.4
Alaag 6.83 2.42
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KaINSARAVS:UUUDAINATA AoKNBUIRSTU TUIRU 8 °F
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Inuvouya 63 (°F) inuvoyall 64 (°F)
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i.n. 30,563.00 25,303.46
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ol Auduv:iRulfsnaiusnannistEwavaulwwlst
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UNARED

Unelosrunadnasuiluitsuuiniudos q Tnolawnoolaawa LED nawidenlEauagiwsnatgdnsunis
TosrunnanideRdrtheevualny uKdngndeuhnaldanavlng Digital Signage IWodoarsussnduiusTugutndnu
Us=gsurmolugnaryesiuun AnsI3usiounanus:s 1 muus:s 3 a=nwiiads:g 5 Ines 3 11 N3 5.32 10ms 819
9.05 IURS ||a:q\mnv“§iuﬁu 8.36 1URS WSAUARMNUNEINSIFYANUNIA1IT “Oryry WodIliUAL” ASINaNVOUENVDIR0 ARMAY
TuWunurdNeNdsuiAna A1a181 unAUTTFeSUEUS:INNIA=aNYr:VodHaon LED NsHISUS:HIAWANIU NSaoNIiuy
Inavgngiwdnsulunavsananvwa LED Msoaniuuuasna PCB AIRNA1AU MseoniuuloBeonandwa LED Us:naawaduiu
RIANANAU 1aznsUSUADIUETIN Brightness msnadaunistiwagniu nstEwiiialaudananwa LED nisnadeu
IWorhruAUs:=anSnwANUEIWIIAazagvadRalidaYwa LED msAruarusiunumsinnisinendna msmuacudarilwin
AsISNEIBdonu (PM) masus:naalwWenniseoniuukaonlw LED n1saaniuuktinge Digital Signage 9uun
fuidansiduiuve LED nuudSunouadneveds miedsuduwadniuia:Alsine awnsnus:naaArlwilanSell na:
aw1snUSUATAUEIN Brightness [AdnKSalli Kiveasuiiuuan1d:-niay nAudedadny (LUX) uudhgusionuiyg
Ungasugouinainagdu miAAodadasy (LUX) uulheuSinuvwidhgingodinainawAu niArudovdsu (LUX)
uutheusionulngseugaRamlng a:iusuuANuawlngseuliegadnanawAuiiils iaiasasneeinine LED Digital
Signage DAAMUd0YAIWEIINANANAUINISITaUSUanAn Brightness llaziavasnaindng LED Digital Signage TAn
ANUdovaduInlsioIigunuALIRSTILLSIUTIINgAIEIIaINaNAU la:dAnAudaadnuImisieiigunuan
wmsgIuLSIoruTwdedagovnanaiu a:usioulngsougaanaliedusuuRUaswTngsoulAilsgovoaInany
AU naznavagneanine LED Digital Signage DA1AUdavasNnsImuUALInsgundall I0oUsuanAn Brightness 149 du
warogWIslugavnanawAuna:lugavinanaiu volauaiu=91nn1s19uAIsUSUAIAILEIWVNR LED dnndalliagls
AUIRSTIUNIA:NOALNY IToanwasuIWW 1azndafivionu:iunsnisdu q Aauisngagus:naalwii

Ardary: Delvsunndna, Unenana, nasm LED, AMAIUEDIEI N

Abstract

Digital billboards are becoming more and more popular. Especially outdoor LED display is widely used for
outdoor advertising with big screen. Mahidol University has installed Digital Signage to communicate public relations to
students. general public who pass by Installed at the entrance to Gate 1, Entrance to Gate 3 and Entrance to Gate 5, all 3
signs are 5.32 meters wide, 9.05 meters long and 8.36 meters high from the ground, along with installing a sign with the
words “Wisdom of the Land” in the middle of the edge. bottom of the screen Installed in the area of Mahidol University,
Salaya. This article describes the types and characteristics of LED lamps, how to find ways to save energy. Power
supply design for LED display module, different PCB board design. Different energy-saving LED display IC design and
adjust brightness power test Using electricity to feed the LED display, testing to determine the brightness and aging

Mahidol Sustainable Development Conference 2022 97




performance of the LED display, calculating digital signage management costs. electricity bill calculation Preventive
Maintenance Costs (PM) Find a way to save electricity from designing LED lamps, designing digital signage screens
until enabling LED display with adjustable brightness. Find energy and cost conclusions. Can | save on electricity
bills? and can adjust the Brightness value again or not Conclusion on light pollution Find the luminance value (LUX) on
the sign next to the illuminated sign during the day time. Find the luminance value (LUX) on the sign next to the dark
sign at night. Find the luminance value (LUX) on the sign around the sign installation point. and how much brightness
around the sign at night and how much the light from the LED Digital Signage has the luminosity during the night
when adjusting the brightness and how much the brightness from the LED Digital Signage is compared to the standard
value beside the bright sign during the day time and how much luminosity is compared to the standard values near
the dark sign at night? And the surrounding area around the sign installation, how much is the amount of brightness
around at night? And the light from the LED Digital Signage has the luminance value meet the standard or not? After
adjusting the Brightness, what are the benefits at night and during the day? Suggestions from research, should | adjust
the brightness of the LED screen or not? according to standards and laws to reduce electric power and mentions

recommendations for other measures that can help save electricity

Keywords: Digital Advertising Signs, Digital Signage, LED Lamp, luminance, Lux

nannisiia:innwa

JoeUuinAlulaglanubunuinfusumsussnauius
uNVu AtiemouaUadso GEULSMSIoN S:UUGOUSBEWUS
neoNwRINa (Digital Signage) Fuidudns:uu r‘ignu’wm
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yllauasAMENYLYeMaDn LED

kM sendanaanunialiih

U5UA1 Brightness 19990 LED

gnBRNIFIU

lylanas

wWisudguanlai

agunaniside

A

§Uﬁ 4 TUMBUMSHILININISUSHISTANISWANWAUTWA
Une Digital Signage

slANa:AAaNv:voIHaan LED
UneUs:s1duWusS ATNa IgnUszINN9NMsTsud
2 Us:nn Ao ARAvmeluenms Indoor na:ARMINNEULN
91A1s Outdoor I1aznaan LED u191nA191 InTemdadnay
(Light-Emitting Diode) iSgngio 9 91 LED SutihlUtUs:Tosu
Tinanesiu - tundo:wtviutEaulusuthelosn  ia:
janun: sUswrangsln 15U hasmIadRanum:iDuluga
AMagy naomlioadnasy (RGB) haomnoadianuyru:=idu
wnisa  naosnnoadnanuruziluangsny
VoA KSoofdioadsvulnlkny 10UFU
HuINWUs:ngAWaIIIUNNIWWA
teus:auiuSARNNIAUS5) 1 Theussauius
ARAINITAUS: 3 aztheusnduiusneials:g 5 5o
3 Uhe 10uihe LED Digital Signage 90li@nywa Full Color
LED Pixel Pitch vuin P10 w3aus:UUAIUAUNISIAAYWA
na:IAsyasusugo LED NUUIANIAgIgNmU . ie1nikén
Galvanize NTUIASTIUIAANNSSY AUAOBAOLIWER ARG
meuanoIms  (Outdoor)  Bulunseaniuumiviiveiu
UszndgawawnuiurovedrAryuniseaniuu

1a:0e899nysY

1. msoaniuuikavhelwarsulunasanandwa LED
isvuiww s vl davouraoalw LED AoUs:uin
1.8V-2.8V (Maonding) a: 2.8V-3.8V (haomdtikuna:
Ve) ogwlsimu isvaulwRdelilngeonaniwa LED
IuuIALtUgINGMseUTWIuMIsvILAgiodnsLIN - Al
Fuarusnannisgryidenlidnlundsenidirasdtelwi
oanIuulnL dmsureananiua LED IUUAYIAU Ihadrelwa:
[Bikavinglw 5V DC nUUSIUISYAUIRED snaIgnglwiuu
Uszngawduirudutdmsooniuuinasinelwisssug U LED
Annawsouiravitelw DC 2.8V, BU LED divegonazainku
wSaunnavinglw DC 3.8V KuranuImasnlw R, G, B 9:
nvumelfisvaulwinudng [1]

2. Msoaniuu PCB Board RIANANAU 901IdAIWA
LED Us:ndawauudulimisaaniiuuuasa PCB Riluionanuni
foginavingIwus:nanwanuielKin1sns:91g1sIau
Wihanjugn - tuamwiondoumsrivuninunzay  augun
5-6 [1]

[ W
lﬂ L3
JE

sUn 5 9olianuwa LED Us:ndawauwunangnlstulasinis [1]

§Uﬁ 6 90ldaniwa LED luu Common Cathode lla:
luu Common Anode [1]

3. N1SPONIUUAIANAIIAUYVSY IC oyAUs:naun
ValiTEanUs:mshtivéio IC Tnsioes udnnssuvey Drive IC
a-fioulfifulunaniunsvauadnsusnazniseaniuunAlng
M IuuRENSOUS:HIAWANULR 5%-8% dousUnay
ausnus:zngawavula 20-25%[1]
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0NdAdwa LED Us:ngawawu nazn1susunaudain
Brightness
muRlandunisnagaunstEwanu nsusinavey
Qolaadwa LED nalUAioUs:uncu 788KW/H FomsNILmS
nmsusinAvadeaaavwa LED Us:nﬁmwa“muasjﬁds:mm
487 KW/H flomsniumns awisnus=ngawawulaig 50%
MusuR 7[1]

w3l Il

lr--lll l i-qlr

sUR 7 9olidAvwa LED Us:HIawauu aznsuSunduasny

v

Brightness [1]

NNNISNAGOU AYEIWVaVRDNdAVWa LED Nuu
Us=Hgawaduausniinfivus:zuacu 6500 Nits 15UIREINU
Qolaadwa LED Molu msannseaulwwhlilianaouadne Tu
nundunu  1devandymanudounlusdulgsumsiiiTy
grunnUlumsrivue:anay BugosliUs:ansmwanuasny
lazongmsiduiuvaveolaniwa LED NAISNENTT m§uﬁ
8[1]

§Uﬁ 8 NSNA@OU AYUAIWVOVRDIIAAVWA LED 1uuUS:Han
wawu [1]

AMdIren1susHasIanas Ue Digital Signage UK1INE1AY
ufina Aa1e M 3 the

1. msAuIuNISARATWWA
aumsiazgns
nngns WWr W =1.732x V x | x PF (1)
mMadlwwimu spec vouvo LED 10,368 dmsi/ou
1DanfEiUnve LED rivnu 14 8ol
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INUATWaIUIWWA =10,368 X 14 /1000
=145.152 KL9¥
AWWIKU9ga: =5U1IN

FoddgAlwwi 145.152 x 5 = 725.76 un /g
souANIWWAAY 3 Une IDUU 2,177.28 unsiaiU
souAWWAnY 3 Uhe 10URU 65,318.4 unsaidiau
souAWWAnY 3 Uhe 10URU 794,707.2 unsial

2. msARMmsISN Preventive Maintenance (PM)
MSO9ANIWAY 3 90 AMsmso9dounn 4 IRou $1A1SOU
60,000 UNFoASI  Manpower  TUMSANTUMSIAASY
S9U 4 AU S:gz19a1ENITUNTS 1 90 T819a1 2 Ju souilu 6 Ju
nSI9d0U 90 LED
nsovdoulAsIasNIKGN
nSId0US:UUIWWA

- MSIdOUS:UUFDANS
mdurtnsesnun PM Dudruouidu 180,000 un o 1 U
fio 3 ASY

n1sonus1gwawanisive

asunisrnuanwus:naawassuniwwa

2:FunaIkuliglArinnsKnasUs:HaawawuIwwa
AdIFNSoaNIuUKaon LED eaniuu9e Digital Signage
quuiviansidanuee LED 1uudSunduadndvouna Al
AOWAIN Brightness NUUSAILLA AugUR 9-11 91NN1s
AudumAGIenIsusSsIANIs Uhe Digital Signage
UKANENAEUARA a1 Ny 3 The souAwing 3 The
i0uRU 794,707.2 unsiall azAUsISNYY PM 10uduou
U 180,000 Un sio 1 U so 3 ASY souAvAUITuURUSoU
974,707.2 unsiol BudulilEdreAauTIgIWaEaUAIS
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§Uﬁ 9 A2WAIN Brightness luudmlud@ine LED Digital
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sUn 10 AOWATW Brightness IVUSATUTATNG LED Digital
Signage Us:) 5

sUn 11 pOIWAIW Brightness IVUSATUTRATNG LED Digital
Signage Us:) 3

nsUSUAIA2IUEIN Brightness vavy9a LED luu Manual

NAIAIUEI W Brightness TANAAU 9,000 Nits
K$o Candela fiomSNILAS( cd/m2 ) 1G0USURN Brightness
1100 % Vouann Technical Parameter, Technical Specification
vodeo LED @osuntdanny  SulirinsusuAnouasng
Vou90 AIA9IWAIW Brightness IUU Manual fusUR 12-16
la=nWMISNA 1 IUSeuIRguAWEAAIIFIRoURanAL 2564

fuidoUINLIBU 2565 MUAISWA 2-3 lazgun 17-20
7]
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s o frlem J FEES TR

d=rmrer
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sun 12 IWsinsuidousianua LED orinisuu

sUn 13 AXWEG Brightness VU Manual 10U f1.A. 2564
LED Digital Signage Uszf 5

sUn.14 AWAGW Brightness LU Manual 170U .A. 2564
LED Digital Signage Us:f 3

i
LR ST e W R
LA mi L

sUN 15 AZWEG Brightness IUU Manual 10U £1.A. 2564
LED Digital Signage Us: 1
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AS1A 1 MSUSUAN Brightness Adjustment vauihe LED Digital Signage Usz 1 Uszh 3 1azUs=, 5 mMUUInsgIu[2] nas
NNKHU19[3][4]

Start Adjust- Brightness Brightness Brightness Brightness Brightness Brightness Brightness
ing Time (%) (%) /W.9.2564 | (%) /5.n.2564 | (%) /U.A.2565 | (%) /N.W.2565 | (%) /10.n.2565 | (%) /11.9.2565
/n.n.2564
00:00 0 0 0 0 0 0 0
06:00 40 40 40 40 40 40 40
09:00 60 60 50 50 50 40 40
12:00 80 80 70 70 70 70 60
15:00 60 60 50 50 50 50 50
18:00 40 20 20 15 15 15 10
20:00 0 0 0 0 0 0 0

Brightness(%)/m.A. 2564 - 11J.8. 2565

100

50 ‘h ‘h
: |
2 3 -

M Start Adjusting Time 0:00 6:00 900 m12:00 mW1500 w1800 m20:00

‘hl | | ‘ | ‘ |
6

7 8 8 10 11 12 13 14

sUN 16 MsUSUAN Brightness Adjustment vaui1e LED Digital Signage Us=5) 1 Us:5) 3 lazUs:5) 5

S 2 $19a:199ANSTEWHA Tasums Digital Signage Us=, 1, Us: 3 lazUs:7) 5

IRou/U Digital Signage Us:q 1 Digital Signage Us: 3 Digital Signage Us:n 5
Juountiog(Unit) | ArlwWwWa(uan) | Fruountiog(Unit) | ArlwWwa(uan) | dauountiog(Unit) | Arlwwa(uan)
7.A. 2564 2,521 12,605 2,645 13,225 2,598 12,990
W.8. 2564 2,499 12,495 2,535 12,675 2,511 12,555
5.A. 2564 2,350 11,750 2,499 12,495 2,469 12,345
U.A. 2565 2,303 11,515 2,458 12,290 2,408 12,040
n.w. 2565 2,272 11,360 2,350 11,750 2,345 11,725
i.n. 2565 2,262 11,310 2,256 11,280 2,243 11,215
1U.8. 2565 2,200 11,000 2,155 10,775 2,150 10,750
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Alwwhvaulhe Digital Signage Us=f 1 Us=A 3 US:A 5 A.A. 2564 fiv 1.8. 2565 (Unit,u1n)

14000
12000
10000
8000
6000
4000
[l [ |
D | I I
1 2 3 4 5 § 7 8 g 10 11 12 13
HiFoud M F.A. 2564 W.o.2564 MS.A.2564 MU.A.2565 MNW.2565 MO.A.2565 I IU.0. 2565

sun 17 Alwiivevihe LED Digital Signage Us=5) 1 Us:=q) 3 lla=Us= 5 AvlisilfounanAu 2564 fuidouiueu 2565

i nuifoumr e w naeilau Digizl Stgnage
a3 tha

AR
ok | u]
YLl 1]
T
n.m, n; 565 mon. 3558 d.om. IS65 won. I565

258 m.n. 2564 wom 2569 u

e — I~ T I — [

sUN 18 AXWEG Brightness U Manual 1iaU [.A.2565
LED Digital Signage Us:#) 1 Us=) 3 Uszf) 5 L LI L
§Uﬁ 20 1Sguineunstdiwwaveudne Digital Signage
M 3 (he

9NmsNA 3 9xRUlFFATWEINMSAUNUE
NSNIFINMSINSILIN  (devonATWEA9INMISAUoU
. TAueMaviwwin spec vouea LED 10,368 Jnsisodu
sUN 19 AOIWAIW Brightness IUU Manual iU 10.8.2565  19a10T8iUAY0 LED rivu 14 Balugsiodu unAruatuAilwi
LED Digital Signage Us=s) 1 Usz5) 3 Usz5) 5 ARYINANAYILAIN Brightness vau9a LED A 100 % Ii1fu

9,000 Nits HSa Candela F9MSNIUAS (cd/m?) nazAWWN

msA 3 1IUssUIRgUNSTETWWvaUhe Digital Signage v Al5e3y TiMnsuSuATIUasSIBus Brightness voueo LED an

3 e avmugauaTRedusaiEou Tudou 7 1FeuRiNIssausou

ifou/l AUICUAT AIWWARTS voya
Twwa(uan) 959(u1n)

f.A. 2564 65,318.4 38,820 nsdAAAdavad N (Lux) Une LED Digital Signage
W.9. 2564 65,318.4 37,725 |ﬁa\mnu@omimasauqﬂﬁmﬁaﬂwﬁu 3 (e dnav
5.A. 2564 65,318.4 36,590 adnwAouTtios  DAEoa:iouuunkuthelnyuim  Suls
U.A. 2565 65,318.4 35,845 nN1sdnAAUdavaduulng LED Digital Signage AW
n.W. 2565 65,318.4 34,835 SN 4 llassun 21- 23
0.n. 2565 65,318.4 33,805
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§Uﬁ 22 AR WEDVAIN (Lux) USIOUVWT18dI
(3FN 1001921 11.00 U.)

§Uﬁ 23 ANWEDIAI N (Lux) USIDUTWTebn
(3FN 1001921 19.00 U.)

M1SWA 4 AAdWdavadnouuling LED Digital Signage
Us=n1 Us:n3 Us:n5

A1@od=Nauvu A9 IWEAVAIN (Lux)

nwudelouun

usSiruvidigad e uSIruvdigiin

179.5

A 1,436

M1SA 5 AAddavadnauudnelnyuImuuIRSTIU
[lluminating Engineering Society (IESNA) [4]

AW9a:fiauuu A1REDYEIN (Lux)
niudhelosou uSIoruvdgase uSioruviheiia
A 1000 500
g 500 200

NMSA 5 awsnesungld aul Tunedudn 1
vanmmoa-Nouuunuuihelusnun (Reflectance of Advertising)
910 msa=riouveviiavanihelsnn gu ro M1 Turedul
A 2 venfivAvevAdUdevadwRdnlselu and uSiotuing
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Uhedad (Bright Surrounds) runefiy Uheluyruninang
ogluanunndnavasninmeuonagsouiuiudiuouwn
uSiouinuiheiin (Dark Surrounds) HUNefy Thelusoun
AaAvogiuanuniinay ainvtios msAnavlieluuun AL
UInSYU llluminating Engineering Society (IESNA) [4]
MAUASY

mnA@aa:fiouuunuuingTusunDAIM 9:Wsnn
Ao wdovagwsoui 10U 2 nstli Ao
1. msanay Asutvesthelusundnouady AssiAvad
Ao Wdovadogn 1,000 and
2. msAnay nEuTvasthelusuibn AISOATVEIAIL
dovadnuog 500 ang [4]

nnA@oa:rouuunEudgTuyubAIGY 9:W1StUN
Ao wdovagwsoui 10U 2 nstli Ao
1. msanavnsuTvesthelusuninnuasy AssiAvad
AoWdovasogn 500 and
2. msinAvRfUuTvadthelusnniia AIsTAVaIAI LGS
agnvegn 200 and [4]

uen9nl dulsinu=tifudauvevs:Audsunrunsdey
ajwvasthelusruionlBamsumsansmthelosun Tng
MAhUATKEW1STUI9INUSUIUAI DI IvaNTeTusun
Tngsau muiAa-Us:innAlsgmunionl3lumsion 7 [4]

s:AUUSUIUN1ISdavadN Na: n1sdIaAMavaswnie LED
Digital Signage
idavanusioulngsougnAncutheny 3 e 1
Usunuaowadwlngsaus=ausm  IneduSurcuagn - 10-20
Isvifigusio 1 Wn(Footcandles) [4] 3[ArNISInAMEEIW
9Ny LED Digital Signage MUAISIA 6 lla=sUR 24

sun 24 ARDWEDIEIN(LuxX) (INAN IoI0an 19.30 u.)



MISA 6 S=AUUSUINUNISE0AdN la: llavadgvauing
LED Digital Signage Uszi1 Us:n3 Us:f5

UsuatuAu navasnundelovo
adn lngsou IsviiguriowWn AroWdovad
(Foot/candles) (Lux)
M 10-20 84.2

AISA 7 S=AUUSUNNUINNSE0vad W Nla: lidvadnaveadihefusnn

Illuminance and Luminance Levels for sign lighting [4]

Usuatupou navaswandrglvsun
45w lng IsvingusioWn AIAIEDIEIN
sou (Foot/candles) (Lux)
M 10-20 100-200
namw 20-40 200-400
a 40-80 400-800

nindsurrupoudavadinlnesaulnaluvnuneglu
s=us TneduSutuag 10-20 nisuifisusio 1 W AosDA1
Ao Wdovagvosthelusnlngsouagn 100-200 and KN
Usurupnudevadnulngseulnelusnnaglus-nunan Ing
DUSUNEuog 20-40 Isviiieusio 1 Wi AOSAAYUEDIAIN
voulhelosrunlngsauogn 200-400 and HINUSUCUAIL
dovasnlneseulelusnnaglus=iugy  Tneiusurruagh
40-80 IIsvifigusio 1 Wi AasANADWEaNadvasthaluuun
Tngsouagi 400-800 and [4]

msasUuansddena:Us:losiinliennsade
1. AMuwawunazAlding

dousuAmwawuwwhs:nawiFiou ;.. 2564 NUIROU
V.8 2565 anav 1,259 KiLiog(Unit) ARIUU 16.22 % / 7 1o
- AWWI9INSI9MISAUIY 457,228.8 UIN/7IRBU
- AIWiATEe3 250,145 UN/7 IfioU
- dousAlWWn anav 207,083.8 UN/7 IAvU
- Uszhagafiwwh anidu 45.29 % / 7 I5iau
- AIWATEe3e Ifeu m.A 38,820 UIN
- AWWRTEeSe ieu 8. 32,525 Un
- dourgANIWWASnIWIROU A.A. 2564 NUIFRDU 1U.9. 2565
anav 6,295 Un AVIIGISUUSUAN Brightness MY 3 Ug s:¢:
1921 7 1nou

- Us=nagnArlww Anidu 16.22 % / 7 10U

1.1 WaNISKHMUINWNISUSKHISTANISWANUIWWA
Uhg Digital Signage UWIINgIdgUARA A1a191 AISUSU
AIA2WEIN Brightness anavlndn MUUIRSTIU[2] Nla:
nNruNe[3][4]

1.2 WadNNISUSUAIAIWEI W Brightness Wudn
dousAWWAsnIWIROU M.A. 2564 NUIRDU IU.8. 2565
amad 6,295 UIn MIIAISUUSUAN Brightness MY 3 Uhe s:o:
19a1 7 1fau Us=naarlwwh Anidu 16.22 % n1glus:g=1an
7 Ihau

2. AUUaN9:NNINAY

pama:=NwiIiay Ais mMsudasiavainoanuiiuanuu:
nluMssunouMsEEInUs=$13uvauLLs Ia-rolAifndtyt
FOS=ULTIDAR 9 SIUFENTAU 9[4]

- AMA9Wdavadnvuuihe LED Digital Signage iA1AW&d0Y
a9 1,436 Lux USIoruvadngadu (5avinainaniu)

- AMA9Wdavadnvuuihe LED Digital Signage iA1AW&d0Y
a9 179.5 Lux uSioruvwiheia (a919a1nagau)

- Usulngsougamnmtheg DUSUIuAOLEIWIRGSOUDAT
S=AUA(BauIDaNaAL)

- lavadwndhe LED Digital Signage AYAWEDIAIW
84.2 Lux (39J19aNaAu)

2.1 IjaUsuanAn Brightness 1189 ANAYUEDVEIN
uuthe LED Digital Signage AR Ud0VEINUINNGAN
UIRSTLUSIOUTWUNgadIN (Fovnanawil) la:zAinauy
dovasnumndrAmsguusnnuithedn - (dovinainaty
Au) na:usilngsougaAnmtng  UsUuUAYWEINIRG
soUANS:AUA(BadDaNaNAL) naziavasnonihe LED
Digital Signage AR Wd0YAINMNIAILIRASTIU

2.2 ijoUsuandn Brightness 189 duwassions
T88amUs=913uvauUs:s1sundlundryesiuunudinthe T
govnanawAu  ialugovinainaniuduaunsndsuanai
Brightness [Adn
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volduanuz91nn1s39e

AISUSUANA2UEIN Brightness amadlAdn m1u
AsgU2]  na:nqrune[3][4]  euiduitiawele  1Woan
wauwi  uene1nmsusuAgINEII SulIASNNSAUR
awnsngogus:HaIalWWIIlA 13U nseaniuunsWWnIEgAY
uuRelnaldunavamansuionoumonivdoo:sosanns
TEWWAI53n35 na:1in383u 9 Tunisus:naawauaulwiin
KSOMISIEWANIUNAINU - walwuNwWIAdN  Waduna
WAWIUSSSUBIA WANWIUKUUIDEU WalUIsadlavonng
NAEINTA (Space-Based Solar Power) waguiay
0MASNAAAYIRTUNNWUTO (Embeddable Solar Power)
MuAUauIuuaaguueNIA (Flying Wind Power)

wan1s3denidonndoviiuilnurenisWwaiuregwdvdu
nsanavihaUs:s1duwus Digital Signage 10UN1S
aunulnsyasWWUgIUIA:NISUSHISTANISWANUTWH VOV
Uhe Digital Signage 2gannisudosfinsaisuaulnoanlse
finsiSauns:aniinnduUasnngsoaiBInlngsauusIan
WuRurdNeNdguAna  Maen  MSWRIUNegNEIdU
Sustainable Development Goals : SDGs) Tuithrunen 11
Sustainable Cities And Communities) riAijauiiaznsev
fuguveduuudiingunafivlasnnewsousumsivaguiay
na=gugiuna-fuidrungn 13 (Climate Action) nstEwasau
odWiUs:anSnw  msanuaAuddondey mslanudes
UsinaufitsiSouns=an didumsegisIdouIosiodnunis
WagunlasanwgioinAla:uans:nu

(
(

finAnssuUszn1A

TwiFungasuns oo vansuvoUWS:AMIGN
asinsvounialelunisivguunAILIBINISNSAUNIS
IS9U§IW01aSUAS1INISWAILINS:UIUNISHIUREIEU
NS:WUVOVOUWS:AMU SAVAANSINSE AS.NANS 91USAER
savoSMSUALheduInAdaUIIA-MSWAILNDEWEVEULE1UIE
msnavmMenwia:daondey  Rortiiuaisiseylinana:
s:uuems  NgogwanAuNaatuayutins:wulatEALS
AoWELSOIUNSFHogoAWAILNIUUS:FIA
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[1] Linsn Technology LED. Energy Saving LED Display.
duAu 15 wouniAu 2565 910 https://www.linsnled.
com/energy-saving-led-display.html

[2] UZimtu 1inan, wodadan Aun, lla:ate wadwniwes.
(2562). MsnNAdoUUS:anSNIWS=UUAIUALAI AT W
haomNoadfdnsulneluuun. 915a1598101S
undNgagdansulpIdaatudnemansiazinalulagd
13 (1), 107-121.

[3] ansAsTy anov. (2559). Jryrmnunnrunglumsnouny
na:=apmstheluenun (dneawususyrywmonuie).
NSUINWUKUAS: UK1IN1E88SNAULUTING.

[4] BIASA dUIRSYNa. (2560). JryrivannruIgIfeanu
uam9:nIaIINdnglvenun (3nertdwususrynyd
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WSg: UWIANgs 1a: aNg: ISStUzWn
JWNENWIAINIAGOU ENTNIIANIUA ARURUSIWNEAERS UKINgNdguina nuules ivaarywryaln vas13ing nSvNWUKIUAS 10400

Email: piriya.nam@mahidol.ac.th

unARED

msusesnuiBelavnugiuiadngasuaulwiknan  AruAUAIWNEMans  Uridngldguina  IunstiAnyINTg
U1s9SnuiBalaviu. 1dovnngaiousiogUnsilwimetugiueaingnouaulwinan 1eaiiuluyabousior:Buigay
9Inmsuwouvelian la:n1sdudsiiounduwusiumsiniuvedaunsailwWwSounudededu q AreliiinAcLSoU
BuaursnnsovdoulisiosmsigndovtitaniwanuSeunsavdougaiBousionazounsadwihimaund  TaenisiuSeuifiou
A1 Delta-T (AT) nazUinvoyaundins1KmaninniouduuAiunssouiissod wius:ansnw Wogogannsinns:uu
IwwAiavou ITRINAWaNs:NUsAsAtUzNUAIWNEMERS UK1INE1d8URRa

wan1s3IAsIH wudoIAsiaauws:IfigsA 50 wssw AIAs1KIUSguIRieu Delta-T (AT) Augrunnidwavegus:au
A 1 Normal (fvudn#) $1uou 37 ¥n ||a:aeﬁus:ﬁuﬁ' 2 Investigate (DnowEAUNAIENUag) 91UoU 38 BA 91ASURUANTS
la=33u3IAs1:KIUSBUIRBU Delta-T (AT) Auarun)idavogius:AuR 1 Normal (iviudnii) $1uou 16 sa azaglus=aun
2 Investigate (Jnow@AUNAIENLag) 91udu 4 BA ||a:osjs:ﬁuﬁ 3 Repair Next Outage (JAoWEAUNAUILUNEI) 97UDU 1
¥R 9IASAUGNISISEUSIa=uuNUINSAIAS :AIUSEUIRgU Delta-T (AT) ﬁuthgﬁéwdéuosﬁus:ﬁuﬁ 1 Normal (Fuuuni)
F1uou 5 ya Nazaglus=un 2 Investigate (TAoWEAUNFIGNTDE) $1UoU 4 ¥R 9IAMSWSAATNIIASI:HIUSBUIRIBU Delta-T
(AT) Augrurnadvogius=aun 1 Normal (v1udni) $1uou 2 a nazoglus=AUN 2 Investigate (DAOWEAUNGAIEN
liog) $1uou 5 ¥A wansdiAs1:KauIsatlUWIWUNMSEaUUISISNEIBITouAU IfeandasIMSINAIWWTAToY Goslh
IWus=AuANUIGaUIAALUAdRMEs00VANS

ArdAry: ndourngntwanuSau, AlueadndrouAuiwwKan

Abstract

Preventive maintenance of the main electrical control switchboard cabinet Faculty of Dentistry Mahidol
University It is a case study of preventive maintenance. Due to the electrical equipment connection points within the
main electrical switchboard cabinet over time, the connection points will worsen from load fluctuations and vibrations
in relation to the operation of electrical equipment, along with other factors. causing heat This can be checked by using
a thermal imaging camera to inspect connection points and faulty electrical devices. By comparing Delta-T (AT)
values and using the data to analyze the cause before planning effective maintenance operations. to help reduce the
occurrence of electrical system failures does not affect the Faculty of Dentistry Mahidol University.

Analysis results Found that the 50th Anniversary Commemoration Building, 37 sets of Delta-T (AT) with
reference temperature at Level 1 Normal (normal operation) and 38 sets at Level 2 Investigate (Minor abnormality) were
found. The research compared Delta-T (AT) with the reference temperature of Level 1 Normal for 16 sets, and 4 sets of
Level 2 Investigate (Minor malfunction) and Level 3 Repair Next Outage. A study and recreation center building compared
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Delta-T (AT) with reference temperature at Level 1 Normal (operating normal) in 5 sets and at Level 2 Investigate

(having Minor abnormalities) 4 sets of preclinical analytical buildings comparing Delta-T (AT) with the reference

temperature of Level 1 Normal and 2 of Level 2 Investigate (Minor Abnormalities). Number of 5 sets. The results of the

analysis can be used to plan preventive maintenance. to reduce the rate of power failure It helps to increase the level

of trust and security for the organization.

Keywords: Thermal Imaging Camera, Main Distribution Board

nannislaziawa

ACUAUAIWNEANERS  UMdNgdguina  JoA1s
d1nSUsaISuUUSNISNWAUNUANSSUIIA=N1SISYUN1Sdou
4 97118 [ANNDIANSIDAUWS:INESA 50 WSSYT DRANWIEINY
AOUALIWWAKHAN SOUNIKUA 75 R, 91MSUUANISIA:33g
DRNuIadnBAOUAUIWENKAN SOUAVKUA 21 §R, 01AISAUE
n1siSeudiia-uununistsnwiadnsnouAuiwWikan  sou
MKUA 9 BA az01ASWSAATNDGIwEIAGAIUALTWHKAN
SOUMIKUA 15 A

AwvadngrouAuiwinaniBunwedrglwin
vty Tneidunwansnisulwanmsiwirasnuisy
Avovklondaviriing ndogremasiwwhlugunwegas
AUEIUAN q VaY91IMS KINTUNSEUNS:UUMSIANINEAAY
WWndOymrSowaUni  olus:uunstavnuonaniif
gunsaiindavisWiiFemalaia:tisussunwaonariii
gunsis:0Rle  Mulidurialiinndunsiesiogiogonfanasis
iuMeluanms

AlwiadnsnauAuiwwnanus:naulunog Air Circuit
Breaker, CT, Mold Case Circuit Breaker, HRC Fuse,
Busbar, Magnetic Contactor 10usiu Tudouus:znaunsiauls
ndourinenwAIUSoUNSIEOUNIAYIUEAUNAUUUS:NOU
fog IANRIANSarIUaT gaFNa=valws q Ia:ns
msiiaguSeumelusio Circuit Breaker No1URINKLN
auwanelugisnnoy

nsusSnuuBulovnugiuadndaouauiwwinan
Ingmstinenwanudou  DverAansovdaulngliifiovdn
s=uUIWW 1JomsoRdoUIdoUBIASIAIEIKAIAZ0 WY
gouunsuliagius=ansmw  gogannsinaiaTAToIvol
ssuuwle Baiumsiwuus:ansnwenunoudaonie
vous:uulwwAluouAns [1]
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JanUs=avATun1sdTe
1. Iiomso9dauAdWBAUNAVOIRUNSCUTWW VDG IWIaTNTS
AUANIWWAKEN ACU=NUAIWNEAENS UK1INENaguina
2. W0 NIWUNMSTOUUNSISNUGIUINTAIUALTWEKAN
3. IoanMSINAIMATATOIVOIS:UUTWA

38msfiny139e
1. AnwguiadngnouauiwwaKan IWodmunaIuIadng
AOUALTWAMY 4 9IRS VoY ACUEUAIWNEAMERS UIINENde
UAna

sUn 1 01As AUzNUAIWNEANARS UKANg1aguAna

NNNISANBIRIWIEINEAIUALIWWAKEN vouAru:
NUAIWNYAARNS  UKMdNE1gUAna  Wud1  91ANSIaau
ws:Iigsi 50 Wss DfilwuadnsaounTWiKaN SounuKuA
75 ¥, 91A1sURURNTSIa:3de TRnwIadnsaouAuIwwIran
SOUMIKUA 21 BA, 91AISAUEMSISBUSIa:aunuNISTEIuY
AIABAIUALIWIKAN SOUMIKURA 9 YAz 1ANSWSAATNDE
IWEIASAUALIWEAKAN SOUMUKURA 15 4R AURISIIA 1

MS 1 MSWIAAITILIUGIEAIASAOUALIWEAKEN Vou

I5iaz01A1S
91118 Awadadaouauiwwakan
10aUWS:INESH 50 WSSY 75
Jnumanisiazade 21
AUgN1sISguSIa=uunuINs 9
wSAaln 15




2. AITUNSASIITAY (UK TUNSUTWWAVOIR IWIEIAY
nouAUIWWAKAN  oandovtnaniwaoiuSauluganinun
Ingf8ndovrinaniwaoudau FLIR Su C2

sUn 2 ndovtirgnwAduSou FLIR su C2

3. Uhiayaundinsn:A Ingnuvilu 2 38 muasgIu NETA/ANS
MTS-2019 e [2] [3]

3.1 38IUSguIigu Delta-T (AT) Ao NISWISTUN
oruMNI9nNFAoIMSAsI9dou (T Point) 1USsuIigUnU
rUMNTVOIANTEaNEY (T Ref) Tngnisidongnduae:
WorsturIngUnsaifivILiuanutu:IRganu  rSoamsioin
iAgInogluanio:NGuindiAeiu  BuausnAIUIUA
arunnDAIANs (AT) Tienaunisi (1)

AT = TPoint — TRef (1)

TngrinuAlA

AT Ao gurniniansiwvovaUnst

TPoint Ao grunnivovaUnsainanlaosy

TRef  fio runnNIEaIdy

MdmswostugaurniAIANgy  (AT)  Ifgui
qruhQUamwu:)ﬂa"auvm:ﬁ'ﬁwmsiﬂ (Ambient Temperature)
TnemIUo:-m9stgurninIaNg1 (AT) TUndsIfu 40 °C
la=9uMNDNIAlA9:FovluiNuauK)TguaanaUnsiasn
T5UTS Avaumsh (2)

Tw = TAmb + (AT) (2)

Ingrinunlh

Tw Ao grunniguannounsniaunsatdanuls

TAmb Ao grurnanwiIdnGol

(AT)  #o grurniAIANs1vovaUNSH

3.2 3§1US8uINguA1gUKNTUIASTIU (Standard
Base Temperature) fio NSWRIS(UNQEURNDIIANIAINEUN
QrUADUIASTIUNNSIUAY 18U anglwinauousin PVC

olnsalianifuivia  aruknDAIVEoNUoNY=Fovllinu

70°C nSoanelwihnauousin XLPE idodns:ialhanifiy
WA grukninIUenuan:=Fadlliu 90°C fMKINWUgLK
nuAdAlATANRUNIIgUKATUIASZIUVEUNSRIfIKUA
IaINARNMUEAUNGA

unAoWUEIIASIAITEISA 1 WSeuifeu Delta-T
(AT)  vdips1RRNUBAUNAVsaUNSIUTWWA  USIatu9A
ros:uulwWmaeludnuiadngaouaulwwnandtogius:nu
Unf  KSes:AuIEs:Y  HInDAWEAUNAAISIIINISEOU
Ursundarimsgauunsesiou Inglds-nuarunninneiiovey
IRSoudngUnsad LIBUINEUATUNSTEIIBUS-AUAUIABIAY
RS 2

SN 2 IdAIS=AUADIABVOTOUNST

Severity Criteria

Normal

(Based on temperature rise)

Investigate
Repair Next Outage
Repair Immediately

<1.0 °C v

1.0t05.0 °C 4

5.0 10 30.0 °C v

>30.0 °C v

ﬁU’]: AWUINSTIU NETA/ANSI MTS-2019
Tnebinouris=auAUIAeY Gl

s=AUR 1 an"u: Normal AJSMSaRdoula: 2 ASY

S=AUN 2 anU: Investigate AISMSI9AOUBINSOIES=TuNN
1 Ifou

S:AUR 3 annu: Repair Next Outage AISASIAOUENA:
ININWUANTUMSEaUUISY Melu 7 Ju

S=AUR 4 anu: Repair Immediately AasmsoFANazIUdsu
aunsninun

4. ILUNSAsAGAaUNSINeTUGIwvadngAsuALTWN
1an ogwliogla: 2 ASuliazsousouTayaveviisia:l iwodria
Us=aRAN1SUNSISNLN

n1sanus1ewan1sive
91NN1sANYINISUISISNYIBIdouNuUVaJaUnsn
maTuvjuwaaﬁmu’muquleﬁwna‘n ACU=AUAIWNIANENS
undnNgNaguirna InensidndaviteniwaauSouudIAS1:A
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AoWIAUNGVaarURD  MogdSMsIUSeUINeUaUKTNgA
Bousiona:iolwsing « vougasasmIUSNINGS a:uuIug
s=UAWIFEY T 4 s:AU Buawnsnlwanlsionmsnso
iGAundiAs1zHTayanazoIuunsinssSnulAogIkuzal

lazus=ansniw
9nmstEndoutingnwaoiuSounusioruanidousio
garsasnausninasMelugdwiadndnounuiwwrran ndat
UrinlUsinsuw&omA9ndnnusionuanGouragaIsasin
usninas 2 9m Ao Bx1, Bx2 IRgUUaUKNDNINGWEY Spt
190 2:lgourni (AT) 2 Atéio Dt a: Dt2 Augun 3
S —

suil 3 iaaunwdneAcuSouvavgunsadwivay
AlwvadndrouAUIWWIKEN

jauhwannmsasaedngeurniounsnilwivous
IWadRBAUALIWEAKEN NV 4 91A1S TAwansnso9TRAVU

o1Asiaauws:figsi 50 Wssy 1Drn1sdiAS1H
grurnDIANF1VasUNSNIGIuIadnsAoUALTWIG83S
IJSguifiguAn Delta-T (AT) AugnunnD&1udy (MSNA 2
IanIs=AUANLIABIVOIUNSY) DAntiosndn 1.0 °C $uou
37 ua Buaglus:=Aun 1 Normal (gUnsnirfviudni 9aadniu)
fourimsmsovdounuiwula: 2 ASulaorUKNDdNAY
(SN 2 IFAYs=AIUALIFBIVETUNST) TA11.0615.0 °C
F1uu 38 YR Buoglus=Aun 2 Investigate (TAWTAUNGIEN
oy 9nddu) rFodrimsnssvdougunsnimelugiuiadng
AoUAUTWWKANGMSaIENS=39nN 1 10U NS 1
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nsWA 1 JiAs1RgrukINIANEIvasQUNSNIRIuEdng
AoUALIWWN 91ASIaAWS:INESH 50 WSS

91A1SURUAN1SIAD98 URIuadndaouAuIWWIKan
souNKUA 21 A 10eriNTsIiAsI:HaUNNIAIANAVOY
aunsnigliwadmdnounuiwiheogdsiuSauiieu Delta-T (AT)
AUQEUNTFDY (AN 2 IdANS=AUAILIFBIVOIRUNST)
UAdiosnda 1.0°C $uou 16 a Buaglus=Aun 1 anius
Normal (gUnsnirfwudni 9natniu) Mnsnsovdouny
Iwula: 2 ASJ QEUMNDENBY (MSWA 2 IFAAISAUAIILIFEN
vovgunst) A1 1.0 fiv 5.0°C $1uau 4 ya Buaglus=Aun 2
anu: Investigate (DA WEAUNAIANT0Y IAFEL) Fiourininis
nsoRdoUBISoIthS:3unN 1 1fou oruKNDdNDY (MSW
N 2 nanus:AuAUIABIVoIaUNStY) DA 5.0 to 30.0°C
Fuou 1 g Byaglunouides:Aun 3 Repair Next Outage
(DruEAUNAUIUNaN 9AdINN) AINSWA 2

nsWR 2 JiAs1RgrukINIANAIVaYQUNSNIRIuEInG
pouALIW 91msUNURANIsIa:ddy

91MSAUGMSISEUSIA-UuUNUNISTAIAINEAIUA
Witman souivnun 9 saideriimsaiasharunnininn
AvvevaunsnifiwadngaouAuIwwWnoedsIuSeuIngy
Delta-T (AT) NUYIUKNDHWDY (mswﬁ' 2 IdAAVS=AUAI L



dogvavounsn) dAtioand1 1.0°C $iuou 5 ua Buoglu
s=UN 1 Normal (gUnstirhviudn gaadniau) fouriims
nsovAOUMUIWUTA: 2 ASY, QEUNNTSWSY (AISWA 2 lldny
s=AUAYIWIFEIVEYQUNSN) TA1S:KIN 1.0 Ty 5.0°C Fuu
4 ¥ Boglus=uN 2 Investigate (AJUBAUNAIANTDY
INddy) AovrimsnsavdauaunsainelugiuiadndnouAu
Wihnandgrsoiths=39nn 1 1Fiou MansIwi 3

nsWR 3 JiAs1RaruknIMIANGIvasUNSNIRIuEIRE
AaUALIWWA 1AsAUENSISIUSIia=uunuINTs

3 T u
IUATTLARUI Rz YA nos

91sSW3AUNDANWIEINSAJUALIWWAKAN  SOU
MKUA 7 g 1darinsiins :KarurknDAIANs1IvosgUNsn
AlwsadnsaounuIwisogdsiuSeuiniou Delta-T (AT) Au
QIUANTSWAY (MSWA 2 IdAVSAUAILIFBIVIUNSH)
DAtiosndn 1.0°C $uou 2 gn Buoglus=Aun 1 Normal
(gUnsnirhviudni 9aadnITu) Mnspsovdeunuluula:
2 ASY, QUUKNDSWAY (MSWA 2 IAMIS-AUADIUIZBIVON
gunsa) TAs=1dg 1.0 fiv 5.0°C $1uou 5 g Bioglus:au
A 2 Investigate (DAUEAUNAIANLDEY nddy) Aavrims
nso9dougUnsninelugiuvadngnaunulwinandindo
IE1s=30nN 1 10U AINSIWA 4

nsWR 4 JiAs1RaruknINIANIvsUNSNIRIuIEIRE
AaUALIWW 1AswSAaTN

BIRTIMIRAED

asUuamsddena:Us-Toviinlienniside

9INMIsANuIAzdIAS :KTala0 UKNINIRNFAIIVDY
aunsniginuvadndrouAuiwwIldwan1snsadnAnduSou
AOENABININIWAIISOU  VOURUTURIWNEAIERS
UM1dNgNdguhna  WU3191ASIaaUWS:INESA 50 WSSWN
Jips1:AIUSguUINgY Delta-T (AT) Augrunnidvdvegiu
s=AUA 1 Normal (Myuun@) $1uou 37 ¥R la-aglus=Au
N 2 Investigate (JAoWiEAUNAIBNT0Y) $1uou 38 A

91mMsUNUANISIAz0Y JIAs1:AIUSeUINgU Delta-T
(AT) nuarunnidwaseglus=Aun 1 Normal (1udni)
F1uau 16 A Nazoglus=AuN 2 Investigate (JALEAUNG
idntiog) $1UoU 4 ¥R NIaz0gs=AUR 3 Repair Next Outage
(DAuEAUNAUIUNAN) $1U0U 1 BA

91MSAUENISISEUSIIa=uuUNUINIS JIASKIUSEUINgU
Delta-T (AT) flugrunniddvogius=Aun 1 Normal (fvu
Uni) $1u0u 5 gA lazoglus=iun 2 Investigate (A2 UEA
Unfidndiog) 91Uou 4 A

91A1SW3AAlN JIRs1:AIUSUIRoU Delta-T (AT)
fuarurnddwavogius=Aun 1 Normal (ivaudnf) $1uou
2 ¥n lazoglus=Aun 2 Investigate (JAUBAUNGAIANGDY)
Fuou 5 gA MmN 3 asUwariounisusuusy

s 3 asdwarioumsusulsy

g >
(]
| 5| ¢
- S
. El 2| 2| E| 3
amun 5| 8| 2| E| @
Z = S B
E — 'S
[=3 (=3
1) ]
oc oc
I0aUWS:INYSA 50 WSSW 37| 38 75
Jnumanisiazade 16 | 4 1 21
AUIMSISIUIa-uunuIN1s 5| 4 9
wshatn 2| 5 7

91MsUNUANMSIIAzIY8 Jins1:AIUSguIneu Delta-T
(AT) fugrunnid9avags:AUR 3 Repair Next Outage
(Dpnu@aUNAuNa) 910U 1 ¥R ABYIAAIINSOUGIWN
UnAusiorugaBousiaarawvou 1sasiiaiusnins W R 1o
rimsasadouBIazOWIWUAITUNSEoUUISY Melu 7 Ju
Tneltymnnsoawuio AssawunLSoUNgRFaETWYOIIS
asnmusNINGS IWa R 91nN1sanns:iid CB50AT 18KA Ihan
Wa R=36A, S=21A, T=10A Buarninnvngasoa1alw
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wvdantnuinazriAoua:a1AUSIougARawSauvUs:NoU
ThulAntuna=rinnisanAntrdnasalnedinsi:KivSsuifey
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Improving the cooling tower efficiency of the refrigeration system

50th Birthday Anniversary Building, Faculty of Dentistry Mahidol University
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lnAuWs:INigsA 50 Wssy1 ArUAUAIWNEAERS UKAne1deuina TneriimsinAwasidimosnidudedeluniss:urenoy
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SouriouritmsuSudsuilodnurAuaumUs:ansnIwnIss:urgaUSouWUIIAIUSAnSNWNIss:u1BAUSa UM og UG
(45.72%-76.53%) lla=IDodIAs =KRann wugrgunsnivadhas:ureaduSouidouaniwainnistéuiu uwasioAniss:ung
ALSaU Us:nausioe SPRAY PIPE (riedauniluazeaduas) INANNSEISA dnuneanuluiduazoavlos, PVC.FILLING
(IuveneWaudn) Ums=nsuinizkun, SPECIAL ELIMINATOR (1wdnuazeedun) 1@eudnw nseulan nazlaunssaudndn
tanDuIALIANAN, SPLASH MAT (iiugunisinszinnvedun) ilegvannaneifuiAsve:zgasu

WolArimsuSudsandoiade mmsarsosvoyadwislinesvakas:urennusou IdoturAuomIUS:ANSNIW
MSS:UN8AIILSOUWUIIAIUS-ANSNIWNISS:UIBAXUSEUGIVUNTLTY 100% 0glUTty (82.72%-93.79%)

dAry: ros:ungAnuSou, IndadrhANUIBu

Abstract

This research aims to improve the performance of the cooling tower of the refrigeration equipment in the 50th
Anniversary Celebration of the Faculty of Dentistry Building. Mahidol University By measuring the parameters that
are factors in cooling, consisting of Inlet water temperature, outlet water temperature, air inlet wet bulb temperature,
water flow rate, air flow rate. By comparing the results of the calculation of the cooling efficiency before and after the
cooling tower improvement. At present, the Faculty of Dentistry Mahidol University There is a cooling tower used for
the refrigeration system. which has a service life of more than 10 years.

From a study to improve the cooling tower efficiency by surveying the parameters of the cooling tower before
making improvements when calculating the cooling efficiency, it was found that the cooling efficiency was low. in the
range (45.72%-76.53%) and when analyzing the cause Found that the equipment of the cooling tower has deteriorated
from use. Affects the cooling value, consisting of SPRAY PIPE (sprayed water pipe) that is damaged, spraying water
out without aerosol, PVC.FILLING (water film expansion sheet) with a thick scale, SPECIAL ELIMINATOR (splash
guard) deterioration, the frame is broken and the water spray is broken into fragments, the SPLASH MAT (water shock
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absorbing pad) deteriorates and becomes clogged debris.

When the update is complete Conduct a survey of cooling tower parameters. When calculated for cooling

efficiency, it was found that the cooling efficiency was higher, but not 100%, in the range (82.72%-93.79%).

Keywords: Cooling tower, Chiller
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L/G = LPM / (CMM x V air) (1)
KaV/L = (T1 = T2)/4 x 2 (1/Ah) (2)
Us=anSNw (%) = 100 x (L/G V(LG ) (3)

Intersection Design
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doun 1 nuvengwaudn (PVC.FILLING)
doun 2 riedndnifuazoauWas (SPRAY PIPE)
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ASA 1 MSWIAAIAWISITINGS (AN0aNIUL)

$19a:199AAWISITINDS Hos:u19AUSOU
(A190nIUU) CTO01 | CT02 | CTO3 | CTO4

FAaEURNDUNTA (°C) 37.8
farunnitioon (°C) 32.2
Agrunnins:IzUenanAa (°C) 28
Andamsamsinavadtn (LPM)

(BAnoaniuu) 2280
A1dmsINIslnavavaNA (CMM) 1350

AMoUTwss (°C) 42

AIsud (°C) 5.6
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- CT Ao Cooling tower (hOS:UWﬂﬂOWUéOU), 01-04 Ao
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AN 2 MSWIAAIAWISITINGS (ANAdU founis
USuusy)

Kos:u18AISIU

$19a:199AAIWISITINDS

CTO1 | CTO2 | CTO3 | CTO4
AN (°C) 3 | 34 | 34 | 36
fguurnthoan (°C) 32 | 31 |316]| 33

morunons:i:UenonmA (°C) | 26.2 | 252 | 254 | 26.2

Aramsamsnavetih (LPM)

(liFosniuy) 2280 | 2280 | 2280 | 2280
AdmsINSInavadanA (CMM) | 1188 | 864.54 | 861 | 991
Amoulwss (°C) 5.8 5.8 62 | 6.8
AU (°C) 4 3 2.4 3

NAWISITINGS CTOT1 aw1snrnius:=ansnawnns
S:UNYAUSBUVDIKDS:UNBAIUSOU (fBUNSUSUUSY) Teigwd

WAl L/G esgn 18 LG
9N LG=LPM/(CMMxV ) (1)
JoUsSUMSTIWVOIMA Y = 1.1 m¥/kg
ulR /G pesgn = 1-535
L/G =1.745
Test
KIAN

KaV/L besian lla: Kav/L -
N KaV/L = (T1-=T2)/4x 2 (1/Ah) (2)
ul KaviL pesion = 1.080

KaV/L et = 0.628
ol L/G esign lla: KaV/L pesign * L/G o 10 KaV/L -
U w8onadlunsWAIANUIUZIAW:VOUHOS:UIBAI LSO
IiWorA L/G Intersection 91nduthuiAuarumus:=ansnaw
HaS:=UNEAIUSBUMIAUNIS
Us:=ansnw (%) = 100 x (L/G

(G ) (3)

Intersection Design
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CT02 140 7 18U 140 180

CT03 130 9 14u 180 180

CT04 - 9 1du 130 -

doun 1 nuvengWaudn (PVC.FILLING)
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(PVC.FILLING)

doun 2 riedndnifuazoauwas (SPRAY PIPE)

U

3L
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<N

doun 3 NUBUISINS:INNVaYLN (SPLASH MAT)
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(SPLASH MAT)
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ros:u18AISaU
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CTO1 CT02 | CTO3 | CTO4

AuuKNDtI (°C) 333 | 337 | 335 | 334

fguurnbthoan (°C) 30 | 202 | 29 | 30

morunons:I:Ueno Al (°C) | 24.2 24 24 | 242

Aramsamsinavetin (LPM)

. 2280 | 2280 | 2280 | 2280
(BAnooniuu)

Admsinslnaveda e (CMM) | 949.64 | 1287 | 1310 | 967

Amoulwss (°C) 5.8 5.2 5 5.8

AU (°C) 33 45 45 | 34

NAWISIWINGS  CTO1, CT02, CT03, CTO04
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Hos=urgAILSaU CT-01 CT-02 CT-03 CT-04
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. 82.72% 91.84% 93.79% 83.37%
n1ss:ungAUSoU
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4.2 WAN1SAUINUUS:ANSNIWNISS:UNIAISOUNDUIA:
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fndAeeniuu 32.2°C  GuiluwadsonstEthlus:ung
nowSousianinSeuritidu, arungins:tnzidenvosenia
NIKoS:U1BAUSEUMNIIANENIVUA 28°C (AVwad
FONSYEIYS:UNEAISOUY) 9 nvoyasiugrurniUa:
amAdenAdovauAaUTwssRliGILINNI1AN0eNIVLA
4.2°C IAfNlRanaIndIioulSulsy IandGvAdIuEILISO
TunsteginAnuSeundabuIniu la=ANISUFARING A
00NIIUU 5.6°C IIdAVHIuIveNeWantrnthRiwu@duaa
TAthAueMAlFTUAR KA WA IsSNTunIsiginAuSau
duwatioy

wamsAWINU CTO1 Dus:zansniwnnss:zungnausou
82.72%, CT02 OuUs:ansnwn1ss:ungnduSou 91.84%,
CT03 GUs:ansnawn1ss:u1gnduSau 93.79%, CT04 1
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AUSaUvey CTO1, CTO4 HUs=AnSNwmng1 90% Iws:
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