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a dy ' . .
s MABATIUNINDY (Pre-requisite)

[1 & sey wdnwadl 1,2

M i

a dy a ) Y . .
FWITINABUIVUNIBUAU (Co-requisites)

aniideu/Moaieou

TUDIATT 138 16:10-19:30

W09 SC601
FuidmimdousuugmeasiBenveseinaiadign
Fuil 1 Fou nguaiAu WA, 2569

< ' Y ¢
AN 2 YR vEneuas iUz
A3 aNeves18iv (Course Goals)

1. WelvgEeuiinusiazarndlaieaiuvdnnisinenuees Sensor inalulad loT
szuvdeansteya uazesAusznouesiosfiRnissaadey

2. elifiSouaansnoonuuy aa warUszgndldszuunsiaavzeruaulagld Sensor way
loT dmsumsimuviesuiansdanses

3. ieduasulvgiGoulinruiuiioveu aseviinfsmnuuaende 9385950 uaznsldinalulad
by RRIENE G

4. erimuniinuensAniias g Msdeans wagmsvhausiuAugBulunmsiamuianssy
ol iFuanusaysannsauiuaginuglumsesniuuasiamfuLUUL TN S
v3edon15iTousA1u Smart Laboratory fianunsnunluuszgndldluuiummisns@ng
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2. wadwsmaiSeuiseAuTedn (Course-level Learning Outcomes: CLOS)
dloAuaanaiiounisaeundy Sanfidusansfinuiluseinannn (CLOs)

CLO1 (K) : 93Un8uwAA 8NN3 N3UILNNT Ya1uYes Sensor inelulad loT svuudeasioya uas
adUsEnauvetiaslfiRn1sdanseelaetagnsios
CLO2 (P) : oanuuukazaseszuunsIvinnsanuatlueliinslagld Sensor uay loT lanu
SngusvasAiiimue
CLO3 (A) : uansAusuRavaukazAiladsnulaends 9305550 wavnsldmalulagfdviaagne
winzaulunsiauesl jURnsevasey
CLO4 (S) : TiinwznsAsiiaTIzsl Msdeans wazmavsmudufiundiiossnuuy Wann uavitaue
winnssureslfuinisdanseslaegnsadassa
CLO5 (Q) : WinunduuuuuinnssuvidedonisiSeudsu Smart Laboratory flansnsauszynslily
USUNNNTSAny Inenaans vseyuwule

A v o a
NN 3 ANVUSULATNITAUUNIT

1. f1ed3u1e51e39 (Course Description)
N1IONLUUMAENTASUINNTIY  WensiSeunsaeulfuamsinendans  laenis

Uigqﬂfﬂ%’ mat,%wqm A9 NIV NIUVOUTUS LAz Internet of Thing dusunsAnwilu
ARISSY N 21
Design and Innovation for teaching science experiments. By application about writing

Instructions, Sensor Operations, and Internet of Thing for 21st Century Education

2. Snuthlusildneniansdnm
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1. g vievinwsiimedvijmisitesianniian (CLOs)

Lﬁaéjuqmmi!%'aumiaaulﬁa fandidngansinuilumeinidavanuns
CLO1 (K) : 93UN8UwIAR 18NS N3UILNNT YMa1uTes Sensor inAlulad loT szuudeasieya uaz
asdUsEnauretiaslfiRn1sdanseelaetegnsios
CLO2 (P) : eanuuukaraseszuunsIvinnsenIuntluieslfjiinisiagld Sensor uay loT lanu
TngusvasAiimue
CLO3 (A) : uansAusuRavauLazAiladsnulaends 9305550 wavnsldmelulagfdviaagne
winzadlunsiauiesfuinisdansey
CLO4 (5) : inuznsAsiiaszy msdeans wasmyvinuduiiufiesenuuy W uazthiaue
winnssureslfuinisdaaseslaegnsaiassa
CLO5 (O) : simunduuuuuinnssusiedensioudinu Smart Laboratory #lansnsaUszendldly
USUNeN1sAne Inenaans wiseyuyule
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YDLAUBDLUY

Draft

et | en/ansemaiieui Aanssunsiseus donseeu ELN

1 UAITIT
ANDU18I18I
HAdWEN3583 (CLOS)
WHUN1TIANSISEUIRaBANIA
A1SANYI
WsTauwazUseiliuna
WIS HRIUILATINTU
UINNTTU

2 WNAAWIRNSSINENSIIEY | UsTene aAusiensaldne PowerPoint, 3avie, NA.AT.I5ING
MFADUINLIANEARS Lhag wagszanauosdymiluns | nsdldnwn, LMS Yol
Smart Laboratory lumnissy | dansiseuiuddanig
7121 IneFans

3 WANNITVINIUYDS Sensor U588 ANWIUSTLANLAY PowerPoint, Sensor §19814, | HA.A5.35INS
wag loT nsUszendly Sensor Wna1sUsEnaUNSaRU Yaul

aq lulaspaulnsaasarnis Workshop n1stfigulusunsy | Arduino IDE, ESP32, NA.AS.3TING
Weulusiasulowy Arduino/ESP32 AauIWeS, AleUfURns Yol

5 ANSKIBUAD Sensor U UuRnsveudedaTIay 9A Sensor, ESP32, NA.AS.ITING
lulaspaulnsaiass BIUA1RIN Sensor Breadboard, dileufjiin1s | Yeoudl

6 nsfudstoyauagnsuanssa | Workshop wewste Cloud Blynk, ThingSpeak, Wi-Fi NA.AS.ATINT
NIUSTUU loT Platform tag Dashboard Module, ApuNLABS Joudl

7 Design Thinking @usun1s | Aesizndgm Amualang | Design Thinking Canvas, NA.AT.ATING
a519uInnsTy LazlUIAAUIRNTI Miro Board, Worksheet Yol

8 ASPBNWUUANLULUIANTIY | 9091 Proposal wazeenuuu | Template Proposal, HALAT.ATINT
viesfuRmsdeasey AULUU TUsuAsUeBNLUY, Canva Yo

9 UauemNAMnilessny | diaueanuinvtiwazsu | PowerPoint, Prototype HNA.AT.ITING

Joudl
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PowerPoint, Video

Presentation
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et | en/ansemaiieu Aanssunsiseus donseeu Heou

10 MINAUIAULUUWIRNTTH A59AULUULAEVIAGEUATS | Sensor, ESP32, Arduino IDE, | WA.AT.351WS
i YAYUNTLFULUY LRH!

11 MafiuTIUTILLaEAATIZE | Wnssideyauazasng Excel, Google Sheets, HA.AT.33INS
%Qaﬁ]’m Sensor Dashboard Dashboard Platform Youdl

12 ANUUaRANY 9385351 Way | AATennsaldnwl aAusie | nsaldnw, AAviAL, lenans NA.AT.ATING
nsldvaluladfvia LazazvIouAn 3YFITUAINA Yol

13 msUSuUTILagLY USUUaiuuuuaInNNanTs Prototype, huuUsuiily, HA.AT.ITING
UszANSNINUIANT TN NAEDU Peer Feedback Yol

14 mMyUseliulssansnn neaedltuIay WUUUSZUUSZANEN N, NA.AT.ITING
UINNTIN Usziiuna Google Forms Youd

15 MIUNAUBLAZAITANAINU Symposium Lagn15a15n Prototype, Poster, NA.AT.ITING

Yo

a o (4 ’ld [ 4 [ Y -
2. unumsﬂssmuwaawsmsGaugwmmmqssﬂus'mqm CLOs

21 msinuasussiiunadugrsluniaiseui

.

TuAanssy 578971 FuuuIans sy

a A LY E 4 o
msﬂssmumawmmmsﬁﬂug (Formative Assessment)

a 4 o 14 .
msUssiluedndunanisisous (Summative Assessment)

(1) A5115/4A5095aWATUNNUNIUNT IawasUSEIUNA

dnen
v ¢ a val ) ad ¢d
HagWSNsITERINAANdS ®Ng duain | u
) a a o v a
CLO SLAUTBI Uszulu wdeailefld Useulu (%)
CLO1 (K) BOUNUNRANATVINUVDY ANSNAEDU LUUNAROUNDUSEU-MEY | 2, 3, 8, 20
Sensor wAlulad loT AN M3 SeU 10
SzUUﬁE]ﬁ’I?UEJQJ“a b ABUAIDTU Oral presentation
29AUTENBUVDY LagnIs
weslfUiAmsdaaseslaens | Amsien
QnAed nselfne
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dndd
wadwsnsFeudiieants | B Flainl | u
CLO FLAUTIEIN Usziiu \3nsiloldy Useidiu | (%)
CLO2 (P) DINUUULAZATINTTUY M3Useidiy | wuuUssidunauiun, 3,4,59, |25
aTviavsenuaxly wrU R | uuutssdiuiua, 12, 13,
ﬁaqﬂﬁﬁamﬂmﬂsﬁ Sensor WRZHNAIU WUUUSEEIUAULUU 15
wag loT 1@’1’mmi’mqﬂixmﬁﬁ uSAnssu
A%UA
CLO3 (A) WARIANNTURATB UL nsdang RUUFLNANGANTTY, paennA | 10
Adsteanuvasndie NORNIIY Reflection Journal, nsAnw,
2395554 waznsidwalulad | n1sasvioudn | Rubric 11, 15
ARviaegamzanluns uaES FUTSU5ISULAL AL
WanesfuAnsdantey | Ussliums | fuiawey
UfjiRau
CLO4 (S) Teinwen1sAnIATIEI NS 1.115Us8EY | Rubric n15uLEUD, 6, 7,8, 15
doans waznsvhausiuiu | msdiaue Rubric nmsvihauduiiy, | 10, 14,
;:Jﬁ'uiumsammu AU NS Peer Assessment, 15
LazlIduauInNITY Aedos senulnsidoya
ﬁaqﬂﬁﬁ’amiﬁaﬁsﬂﬁaéw 2 1159 ﬁ'll.auamuﬁaﬁlﬁm't'faq
ﬁUiSaW%ﬂWW ﬂf;:il] LagnNIs
AN
Joya
CLO5 () ONLUULALWAILIAULUY AsUsTLIU 7,89, 30
winnssuvsedensiseus 1A997U Proposal @sunsmeviu | 12, 13,
f1U Smart Laboratory 1y UINNTIULAE | de IPITEX 2027 14, 15
UIBINIS Sensor Uag loT MIEUS | Arsiiausnasy
Weurdamvieriannns | waau Pitching
Fansiseusluusunms Pitching
NMSANE INIMERS 130
yuyula
374 100

AADNNIANISANYY 70%
@aulangnin 30%
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ineueiUsTiunan1siseus
85.00 — 100.00 Tonsm A 50.00 — 59.99 Townsm C
75.00 — 84.99 Tonsm B+ 45.00 — 49.99 lonsm D+
70.00 — 74.99 onse B 40.00 — 44.99 onse D
60.00 — 69.99 onse C+ 0.00 - 39.99 lonse F

3. n1IgvsTalvesiidn
NNYBIN HIUNUARINITETUNNTENSTO! Usesrumanansial

1 enasuasdeyauusii

uledniainudyinis loun gruteya Sciencedirect Scopus way Pubmed Liusiu

auv dd »
2. UNVINLNYIVDY

1.

Jiraporn Chomanee, Nisagorn Nakarang, Sek Handee, Patchara Choksuriwong,
Supagorn Katathikarnkul, and Tanchanok Poonsin A (2022) “An Experimental
Set for Studying the Changing State of Matter with Smart Learning Media
Displayed Through the loT System for Smart-Lab” ASEAN J. Sci. Tech. Report.
2022, 25(4), 42-49.

355 Youal, Unun ydladley An5136 Wugves, Ansiasal Ldouna uag AANT
AanSnNINa “nsaugUnsalii oA nwiAauieuvesUfAsendedangiad

QUUNILUUATIR WIoUTUTUNTUUAAINASALWITAAIY 0T UW Smartphone @Sy

a o a I (%

1 a va =y a v v a oA
‘Vi@fl‘Uﬁ‘UG]ﬂ']ﬁLﬂll 215815 URANYIFENAEU UN 23 RUUN 3 (LABUNUYIYU —

SUAL 2563), NN 70-78.

s

gneu1 NWAUS , et Faur guwed  Weaey, AANT NANSN1INR WAZIIING

9

Youal “LATINTIVINTEAUAIINITNTUIDIU LT oudmluliRaqe Digital thermo

sensor NigunsalAluAl  Internet of Things (IoT) nguaRINANIUKENNEIATUUY
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[1]

(2]

(3]

daastizIngld SENSOR uaz 10T
[10]
smart phone” Jutinusefug” Uszdnl 2563 1ae dinaunsidewiand (3v.), 2-
6 NUATUS 2562, i1 466.
W Sauy 50uned Weawy wagdsms Yeudl “ganisssuiaudineadniin” Tu
nMsUsEyIvINITERUBRNM AN devinsa “Iouavuinnssuiiensiamund

9
[
U

B AN 29 @swan: anAne1devinday, 9-10 wauA1AY 2562 , Wi 1790-1797.

e

nila1 dunsmilounay 335 Youdl “saunamaninisiiafiiedanimesnivin
sayeduarngiules” Tumsussgdnnmssedunauninerdeinga “aide
uazuinnssuiednudiiiung” asefl 28 uinededindas, 8-9 waunAu 2561 ,
i1 101-106.

§17ien dendu, Jegdan mymans uardsms deud “saumansuazmesluiaiing
aadumzmilagldunau” lunmsuserinnssssumuminedeinga Ussmealne
0.0 “AFutuindoudean” uitonazuianssud edsauiisune” aded 27

UNINEIRBVINT, 3-4 WeWAIAY 2560 , 9T 532-539.

Chomanee J., Chantarachat N and Katatikarnkul S “Experiment set for studying colligative
property of solution with digital thermo sensors and automatic display programs on smart
phone,” The 48th International Exhibition of Inventions Geneva, Geneva , Switzerland.
10" 14" March 2021

Chomanee, J., Rongdat, S., Sorasang, S., Katathikarnkul, S., Juntarachat, N. “Simple
Analysis of Alcohol Types and IoT Device through Application on Smartphone”
INTERNATIONAL INNOVATION & INVENTION FAIR (E-NNOVATE 2021) (online)

Poland, 22".24" Jun 2021(https://www.e-nnovate.eu/virtual

booth.php?id=40&cat_id=14&cat_name=Y oung%20inventors.)

Tekasakul, P. Suwattiga, P., Thongyen, T., Chomanee, J., Tekasakul, S., Chetiyanukornkun,

T., Thongboon, K. "Sources and Mapping of Ambient Nano-aerosol in Thailand,"
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(4]

[5]

(6]

(7]

(8]

[9]

daasezlneld SENSOR way IOT

[11]
Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla University, Hat Yai.

Thailand. August ", 2017.

Chomanee, J., Thongboon, K., Tekasakul, P., and Tekasakul, S. "Physicochemical
Characteristic of Nanoparticle in Hat Yai District,Songkhla Province, Thailand,"
Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla University, Hat Yai.
Thailand. August 6", 2017.

Nim, N., Intra, P., Chomanee, J., Tekasakul, P. and Tekasakul, S. "The Study of Ambient
Aerosol Particle Concentration (PM10) by Using Electrostatic Mass Monitor: South East
Asia Haze Episode," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla
University, Hat Yai. Thailand. August 6th, 2017.

Hongtieab, S., Hata, M., Matsuki, A., Furuuchi, M., Sekiguchi, K., Yoshikawa, F., Ikemori,
F., Nishimura, R., Tekasakul, P., Hor, S., Kunaifi, K. and Chomanee, J. "Characteristics of
Ambient Nanoparticles in Lower southern of Thailand, East Asian Cities based on
Monitoring Network," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla
University, Hat Yai. Thailand. August 6", 2017.

Khunritthirong, P., Chumchuay, K., Nim, N., Chomanee, J., Phairuang, W. and Tekasakul,
P. "Situation of Ambient Aerosol in Lower South of Thailand during July 2017 ; South East
Asia Haza Episode," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla
University, Hat Yai. Thailand. August 6", 2017.

Okazaki, Y., Hata, M., Chomanece, J., Tekasakul, P., Tekasakul, S., Furuuchi, M.
"Characteristics of Particles Emitted form Wood Biomass Burned under Various
Conditions," Proceeding of the EA-NanoNet-4, EIAA-4, Prince of Songkla University, Hat
Yai. Thailand. August 6", 2017.

Chomanee, J., Tekasakul, P., Tekasakul, S., Hata, M. and Furuuchi, M. “Effects of Moisture
Content on Smoke Particles Concentration and Particle-Bound Carbon Components from
Rubber Wood Combustion,” Proceeding of the 9™ Asian Aerosol Conference AAC2015,

Kanazawa Tokyo Hotel, Kanazawa, Japan, June 24-26, 2015.
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[12]
[10]Chomanee, J., Tekasakul, P., Tekasakul, S., Hata, M. and Furuuchi, M. “Effects of biomass

loading on particle size distribution and particle-bound Polycyclic aromatic hydrocarbons

from rubber-wood combustion,” Proceeding of the 4th PSU-KZU JW, EA-NanoNet-3,

EIAA-3, Prince of Songkla University, Hat Yai. Thailand. Dec 8-9, 2015.
[11]Tekasakul, P., Sea Tia, P. and Chomanee, J. “Aerosol Concentration in the south of Thailand

during 2015 South East Asia haze episode,” Proceeding of the 4th PSU-KZU JW, EA-

NanoNet-3, EIAA-3, Prince of Songkla University, Hat Yai. Thailand. Dec 8-9, 2015.
[12]Thongyen, T., Suwattiga, P., Tekasakul, P., Chomanee, J., Duangmal, K., Hata, M. and

Furuuchi, M. “Monitoring of Ambient Nanoparticles using Inertial Filter in the Central and
Southern Thailand,” Proceeding of the 4th PSU-KZU JW, EA-NanoNet-3, EIAA-3, Prince

of Songkla University, Hat Yai. Thailand. Dec 8-9, 2015.
[13]Chomanee, J., Tekasakul, S., Tekasakul, P., Furuuchi, M., Hata, M. and Otani, Y.

“Laboratory Scale Study of Polycyclic Aromatic Hydrocarbons (PAHS) Emission from

Rubber-wood Combustion,” Proceeding of the 1™ International Conference on Atmospheric

Dust DUST2014, Castellaneta Marina, Italy, June 1-6, 2014.
Chomanee, J., Tekasakul, S., Furuuchi, M., Hata, M. and Otani, Y

[14]Tekasakul, P.,

“Decomposition Efficiency of Polycyclic Aromatic Hydrocarbons (PAHs) in Nanoparticles
from Rubber-wood Combustion Using Soft X-rays,” Proceeding of the 7" Asian Aerosol

Conference AAC09 Xi’an, Shaanxi, China, August 17-22, 2011.
[15]Furuuchi, M., Chomanee, J., Thongyen, T., Hata, M., Tekasakul, P., Tekasakul, S.,

Limpaseni, W., Ikemoto, R. and Otani, Y. “Characteristics of nanoparticles emitted from

biomass fuel burning,” Proceeding of the International Symposium on Contamination

Control, Tokyo, Japan, October.5-9, 2010, P27.
Chomanee, J., Furuuchi, M., Hata, M., Morishita, K., Tekasakul, S. and

[16]Thongyen, T.,

Otani, Y. “Removal of nanoparticles from biomass fuel burning using electro static
precipitator,” Proceeding of the 27" Symposium on Aerosol Science and Technology,

Nagoya, Japan, August 3-5, 2010, P29.
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[13]
[17]Chomanee, J., Thongyen, T., Furuuchi, M., Hata, M., Morishita, K. and Otani,

“Characteristics of nanoparticles emitted from direct biomass fuel burning” Proceeding of
the 27" Symposium on Aerosol Science and Technology, Nagoya, Japan, August 3-5, 2010,
P28.

[18]Chomanee, J., Tekasakul, S., Tekasakul, P., Furuuchi, M., Hata, M. and Otani, Y.

“Characteristics and Ambient Air Effects of Particulate Matters and PAHs from Biomass
Combustion in Rubber—Smoking Process,” Proceeding of the Annual Conference,

Kanazawa Institute of Technology, Kanazawa, Japan, March, 2010, VII-19.
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