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ABSTRACT

The research objective was 1) to develop animated information based on community participation
infographic principles to promote healthy aging 2) to find the efficacy of animated information based on participatory
infographic principles. 3) to study the satisfaction towards animated information based on the principles of
community participation infographic for promoting elderly health. Sample group Is people in the area of Moo 6,

Tambon Sai Ma, Amphur Muang Nonthaburi, Nonthaburi Province, totaling 40 people used a specific sampling.

JEET 2021; 8(2): 1-11
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Tools used in development are Adobe programs. lllustrator, Adobe Animate, and Adobe Aftereffect. An animated
information performance appraisal and user satisfaction assessment with 5-Point Rating Scale, 5 experts in
performance evaluation. The statistics used are mean, standard deviation.

The results of the research revealed that development of information based on animated Infographics
Principle with the community participation in Health Promotion of Aging Topic is Osteoarthritis. Results of expert
evaluated efficacy have a mean 4.35, standard deviation of 0.46 is good. User satisfaction results were a mean

4.54, standard deviation of 0.51 was very good.
Keywords: Information based on animated, Infographics, Community Participation, Health Promotion of Aging
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ABSTRACT

The teaching and learning of professors, students, and staff working in anatomy buildings are often affected
by formaldehyde exposure. The dissection of the cadaver in the anatomy laboratory during the study was the main
source of formaldehyde emission resulting in the evaporation and dispersion of formaldehyde to other rooms in the
building. For this reason, ozone was used for treatment of gaseous formaldehyde in the classrooms. This study

aims to investigate the appropriate conditions and the effectiveness of ozone for treatment of gaseous formaldehyde

JEET 2021; 8(2): 12-22



0o o & o A v a a & o A A
mthuamanasuad b s suumeImamaasenslalou oW 3 Ny wazane

http://jeet.siamtechu.net

in classrooms located in the anatomy building of one university. The instruments included the air cleaner, portable
formaldehyde monitor, HFX 205 model, and Hotwire Anemometer. Area sampling was performed as a baseline
before treatment. Pure oxygen was utilized to produce ozone. Measurements and treatment were performed on
the day of the corpse's body opening. The variables that were modified were room volume and the ozone dosage
rate. The results showed that the optimum conditions for the treatment of gaseous formaldehyde in the classrooms
using ozonation were the ozone dosing rate of 1,100 mg/hr at a fan speed of 1.80 m/s with a suction radius of 7
m. It takes at least 25 minutes to bring the concentration below the standard, with the highest treatment efficiency

of 89.8%.

Keywords: Formaldehyde, Ozonation, Treatment efficiency, Anatomy building
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Urlomtadanisamnsludugaamnasy B UM ISR ML N B9S aTr Ao MT RN EN NV DILTRE
\albadng 9 namsanaiadSuafmanefiadladluien foanmsmeimamaad luuminedourinite wod
Yunafhaneidadlad ﬁLﬁ@mﬂmﬁ:mumﬂiNmmsﬂmyﬁmg\‘lLﬁu@hmmgmﬁmﬁﬁﬁ'@ﬂ%mmm‘s%’u NUNE
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Health fifnvualslitin 0.016 ppm [6] PNANMNLNTUUBIRIIWEINAG LaALYINNL 0.155 ppm AEWLANMULFEI6 0
mIliauziTinaantans (781) Ay 2.16x107 [7]
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2. '5'@ﬁ1ﬂﬁ7\1§mﬁl'amaakl,u”ﬁl,m:ﬁwm‘iamiaﬂs:mumuﬁmﬁ’mﬁ’rﬁ oW AnMuiMamans atua s
agUsdlumaivtays wazdmsanuszanlvnmaiunuudays
3. @IBNMIAUToYAUALEANKULNTNARDY it
- AnmanwaemaluraaSoundaziad laln veuesiad ansmeAanIms ravasanalu
W89 Ta43:U1881MA LAZNMIQAIMA Lﬁaﬁmum;ﬂﬁﬁl:@gaml,ﬂ%iadwgﬂmmﬂ
- @nmamazfimanzanlumatide laun transmwanssalumsidauss sz s
lumathdalwfidssininugiga i:ﬂ:%"ﬁﬁmig@mmﬁﬂuadLﬂ'%iaamﬂmmﬁ anuTmaanlumigaane )
Lflufagmﬁaaﬁu‘tumiﬂm”@ Imvlﬁﬁmiqﬂ'gﬂLﬁ"a&ammﬁﬂmomsmﬁauﬁmaaﬂfugﬂ LLazi’m:m‘?ﬂﬁlumigﬂ
mmﬂuﬁflvl,ﬂlu"g@Lﬂ‘%iaqmﬂmmﬂ
- fwuaszszmasiamoweadlediied avdayslfinamanafindladiugmassudac
a9 Lﬁaa:vl,ﬁl,ﬁan@‘hme"ﬁazﬁﬂmwﬁf’g@m'%iaawanmmﬂ I@mLﬁanq@ﬁﬁﬂ%mmmms’aai’@ﬁwwa%ﬁ’aﬁ"laﬁgd
‘ﬁq@ I@]UﬁﬁLL%ﬁdluﬂ’]‘mi’Jﬁﬁ@]ﬁi:ﬁuﬂ??&lgd‘-ﬂﬂﬂﬁu 75 cm LWﬁ:Lmehmeﬁagimzé’u@mﬁuﬁumsﬁfﬁwﬁgu
Souvadnninms LLa:agjﬂm:ﬁumsmylﬁ] (Breathing zone) UB4ALI8%
- ﬁ'lmiamgamaqﬂmtﬁuuuﬁuﬁ (Area sampling) tWata3umM L@ %é’ﬂmiﬁ'mwaa'qmﬂ%iaa
Wanenmadiasil Lﬂéaaazwﬁmialmuaﬁﬂ%aa@mﬁmiaisﬁuimﬁlﬁaan%wum?z‘auﬁchuamﬂﬂﬁhLmﬁuguﬁaﬁﬂﬁ
fosondanuanaliuneandanozaaniisd NTHeanGlanazaouLfnIazsUIRUMToanGlauadnasavinlile
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Weasoundfhonefladladdwdeuagazgngainluluaiasananma antuaziiemseandlad (Oxidize) a3

a

asnsndmslolon nlilalouasidusseandladasnnss (Strong Oxidizing Agent) Lo asauarenmie
ﬁmumiﬁwﬁ‘ﬂLLa:IaTGﬁuﬁmﬁamnmiﬁmg’jﬁ’%mazgﬂﬂEiasaaﬂmﬁﬁmuumaam?awxlaﬂmmﬂ
4. Symatvamanasiad laa s uuinmeinaemaas aidk
° > |a v v o ) & & A B A o
- FM1IAT7US NI UA MU NTUAN TN TN RA 86 WUUNUN (Area Sampling) lasia3adia
USHNMaWasNaA laALUUNNNY LDUITHZIA 8 hr VBINI 3 Hadl38% 31WI% 2 1 Wzt vawasy 1Na bt
Wushdugrutouwmsihde wiwnsesrsialuwinninsindjudmsuszimadasnsonansdlugieriniséinm
- nagauaaIN1IWnlalan (Ozone dosage rate) 31131 3 5zau ldun 700, 1,100 waz 1,500
A o ' A o @ e & o oA A A . @ o o .
mg/hr tNamaamanulalouiiaansnidamanefiadlad ldafngaluszozmfiviiny lasazyiinda 60 min
o . A x> a A o A o Aa =
WAzATI9TaNN 9 5 min lasRanltwaasoun 3 1uaiunudadurasnduwaian
- fhmiGaaszaiaiasnaname lasnaaiaslmannulTnmanududusasfaneidadlad
FINga LLa:V‘hmiﬁmuﬂ'«gﬂmaafmadﬁaaL%'mué'aLLamlumiwﬁ 1 '«Jqﬂ@]iﬁﬁ@ﬁﬁmmi@ﬂmﬂuqﬂﬁ@mﬁwﬁaa
UasaNtdnwa9n3adUT UM ANTa nE et D UMUUHINOY TT28sW9NMIILNG 2 m I2HH19TERININITIA LG
INY 3 m 1&é’dmsmaﬁ@;ﬁfﬁ'ﬂa:V°nmil,ﬁanq@ﬁﬁ@hNamsmni’ﬂﬂ%mmmwLﬁuﬁumaaﬁwmﬁ'ﬂmaﬁga

NFAvBILAnzANUN Lﬁal,ﬁuq@ﬁaLquluﬂﬁim“aq@Lﬂ%@dWaﬂmmﬂ AILFAIAITNN 1

M1579N 1 @hq@m’m’i’ml,a:ﬁmﬁl,ﬂuﬁa Nl ItiauaIRadisen

Woudeu wiiesada  wafiaseia 51%1%&361?1'615':&1'3'@ MunssNidandnsuinia
1 13/8/2563 09.00-12.00 9h. 4 A,
2 15/8/2563 09.00-10.00 1. 7 Bs
3 16/8/2563 09.00-10.00 %, 15 C, Ci;

v A ) a 6 a A ) v e 6 v A 6 1 a ) a
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TayadTinmanuduiurasianeidadladluienion ashllifiounudanasgw las lddwnasgiu
nimuaa ULl MANTIEIEAMILALANATBINTING 1309 Fadnavasnnuitudulaimsialauay W.a. 2560
lémnuadsunamanuitutwaisnaaaizozila NI 1uUnd 8 hr (TWA; Time Weighted Average) 131vinnu
0.75 ppm LLazmﬂ‘%mmmmL“}T&l“ﬁugaqﬂiumdnméﬁﬁ'ﬂ (STEL; Short Term Exposure Limit) 15 min t¥inAu 2

ppm
o A & a a o > o & o o & (% o o A =2 °
aa&am‘nmemﬂi:a‘nﬁmwmimmmmwama@"l,a@] ADUBAZARINMITNUAN Ml IAnw dAuinlay
Ifgay dath
iszansnnnisttaniswesian las viaminsouas Mg
RE (%) = [(A-B) x 100)/A
A A a 0o v o & o o &
Bf) RE = UssEnSamwaaimsthyamanasiad ba
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4. Fan1IANEN

ama:ﬁmmxau‘lunﬁﬁ’lﬁ'ﬂfafqmé’\"sm;mﬂ"%mﬂanmmﬁ

INMsEIwI 1Lz ENEnmnN s wudn sasiniswulalauil 1,500 mg/hr waz 1,100 mg/hr
sansnthdaioneiiadladlduinnit 80% iaRarsandldinslumstndenisammanulalon 1,100 mg/hr
aTadszndaa ey leunnnin é’difuﬁ’ﬁﬁ'ﬁavlﬁﬁaﬂé'm’]miWuIaImuﬁ 1,100 mg/hr lumInaaastintalu
duaaudaly wamsmaau%’aﬁmsg@mmﬂmm‘*gw,ﬂ’%aawgﬂmmﬂ WU mméaqmﬂmmﬁmmmg@mmﬂ
mﬂuﬁaaL’%ﬂuvlﬁs:ﬂz%'ﬂﬁgaq@ﬁa 7m S’fjammsn@@mmﬂvlﬁvﬁﬁm 3 fieams leun Jdhund dedugnorn
wazadnudnadne I@ﬂ%mmﬁ'sﬁ'@aug@mnm 211 mis

ilszansnnnisintanonasNan laq luiadisan

P o @ & € & A v a ' v
fN13N 2 LLE‘T@GNﬂﬂ']iﬂ']UﬂﬂW‘liWﬂiiJﬂﬂvlﬁ(m%ﬂadLEU%LL@]Q?V\E’N

AIAMNLDNT VDY FA

. A 1. . . 4 3zans5amnIg
WaIL3gh (Ppm) AMNLIURA INNNARDY s e
; - U@ (%)
now nag
ﬁaa'ﬁ 1 (i!(ﬂ Ay 0.92+0.00 0.03+0.00 13.00-14.00 1. 15/9/63 88.7+0.00
Wil 2(3 B,  0.92¢000  0.02:0.00  13.00-14.00 %, 16/9/63 89.840.00
¥l 3(30 C,)  0.90£0.00  0.05:0.01  12.00-13.00 w. 17/9/63 84.4£0.54
ﬁaaﬁ 3 (ﬁ;(ﬂ C,) 0.91%0.01 0.02+0.00 13.00-14.00 1. 17/9/63 88.8+0.01

INATNA 2 WamMIaTITAnNNITIT eI anasTadladioutaznasmaitans 3 was e luns
111@ 99az 60 min LLazﬂhanmﬁl"ﬁ'l,umiﬂ’m”@agizmwa"ﬁ’mnm 11.00 — 14.00 %. HAMINARDINLIN HAITIN
maiadaslalow 11 3 e ﬁmmumwm’mummgmﬁﬁmu@nﬂﬁaa uaziathanduw amniszans nw
mathianwuifidnegluzig 84.4 - 89.8% gﬁﬁ 3 ugasmaLlSoufisudanduiiaisanututuianasiad

lad w vmla 9 da et o AN (C/Cy) B89N 3 #aalTou 4 30a37970
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311 3 nmSouifisudanauduaianuduiuesianesiadlad o viaila 9 deanududuiudn
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Iu%a\“iﬂu‘n 3 '1?‘@] C11 ﬂ’]\jﬂ“ﬁdqﬂﬂvl(ﬂ‘ﬂ’]ﬂ'li@li"lﬂ"]@ﬂ']’]umemuma\ﬂﬂflsﬁwasua@ia@ %ad%qﬂﬂ’]iu’]u@

§ ' a v o o o o Y [ o a A & ' a o
Lﬁa@li’a’ﬂaE]U’J’]ﬂSN’an’)’mLﬂjumuﬂladﬂﬁsﬁv\lagwa@]v[a@ﬂuﬁadﬂa\‘lﬂﬂ‘m’m(ﬂ?ﬂu‘iuLW&J“IJ%E]?_I’]\‘IVLS I@]ElLilJ’)@]ﬂ’]ﬂ’)’laJ

LU DA ILALIRT 14.00-16.00 %. WANITATIVIA WU USHIaeaN T uTwsasianasiad ladisudd1any

v o a X [ § o @ [y ' e (% y o )
s unasanfinganisidaludnduia 2 br laofd1yiiny 0.74 ppm dausaslugun 4 dnsulu

o a A o a A e o W v o o v o & & o o ea A X o A
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gawdunran 8819 lAMNANUTNT UV 8ITN TN OTNRA LaA LR BT oUN 1 Las 2 WIzRAWANTY LEUALINUNY
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HANISANHIDARNAAIAAIVDINILNIIA
AINMITANENINUNAFNFASTURINMIUNL AN TWOTUAA bIR LR BILTIUNIENNRDI WU IANUTNT U9
wa%ﬁaﬁvl,aﬁaﬂaaarj'mimL%’ﬂWﬁNLLSﬂ‘naamiﬂﬂﬁmmzﬁuL°i|”'1giam’azamqaﬁnmﬂﬁﬂw”@ 55 min N4 4 39
o Aaaa o v o & o A & Aana o o & o a A o
A32379 LLa:ﬂQmmmsmmmsﬁwgma@”[amﬂu"l,ﬂmuﬂgmmamuguﬂnﬂg@mam@ TasdanainuasansIns

a ana v Q ' ﬂ/ a Q‘ o« A Qs 4
Walnsen (k) Inaldwsnu uazddsulszdnimaaagula (R?) usaiasansnen 3

= =2 & o v o & o A &
M1379N 3 Nﬂﬂqiﬁﬂt‘ﬂﬁ]auwaﬂﬂﬁ(ﬂiﬂlﬂﬂﬂqi'ﬂﬂﬂ(ﬂﬂqsﬁwE’]i&lﬂ@lvl,ﬂ(ﬂ

0032970 awaulnIen @1 k (ppm/min) A1 R?
20 C2 0 0.0157 0.9645
9 C11 0 0.0174 0.9681
29 B6 0 0.0168 0.950
29 A1 0 0.0172 0.946

5. andsgnan1Idne

am:]zﬁmm:auluﬂ'ﬁﬁﬂﬂ‘ﬂﬁwwa%ﬁ’aﬁvl,aﬁiﬂU’gﬂm'%iaawaﬂmmﬂluﬁadﬁﬂuﬁa 3 %09 ABAAMNIING
Talaudi 1,100 mg/hr ¥nlkanuidutuwsasmaonesiad ladluudssiasdaaaasagrodaiiias ilasanmanu
TalgufidanitrlvidsinmlalowmAvinadanndriufasonufane fiadladrilwldszansnwlums
ﬂm“’ﬂgaﬂ'j'l 80% msfimuszansmwnsttafiugaluaisei 2 Seenuaaaindauiasnin 0.01% waasld
WRninamsdsuiiauindedelunmaaiia (Repeatability) lagna3spanniuilzanndasiunmsansassdnien
Y ez §ITWNND wuam [2] Fawusasnisnulaloun 1,100 mghr azldszansnmwmstndaine
Wairﬁ‘aﬁvlaﬁgaq@ﬁ 100% LLa@alﬁLﬁmﬂmiﬂ'm”@ﬁ"wwa%ﬁa@vl,aéimqﬂm%imwanawmwﬁwé’mwmsw‘ﬂahu
duenfimanzay 2z ldanUssAnsanwmstiiafiaudsaii (Reproducibility) wenainitannsudsuiwuinieas
mynwlalouil 1,100 mg/hr s ldszgndldlunmstdanasdadlad ldlszdnnngs fRSURINS
USHaThaitAn 500 m? wazanuNTNvaInasuaG b bame kitin 1 ppm

NRIINMITANENIA UM aAs1BIMItTanuitdaafivessan maiadfisedd lndidveiuns 4 el
a77%70 usasliiiwhdariiresmahdaianeiladladidndidssnuuasiduausesd jAsondud uau gud
s'f%ommma%mle,eﬁ”ﬁfﬂé’mwL%Tﬂaamnﬁ@ﬂﬁﬁ%mvlajﬂfua%iﬁ'umwL°1Tu°17u°uaamimgm”u Tasaznulunsdiiiansaodu
ﬁﬂ‘%mmﬁmﬂLﬁuwasl,umwﬁﬁﬁwﬂﬁﬁ‘%m Mnnadsefildrenasasiumidnenaesinie eyl uay
FITWIT UUriga [2]

aNNLTIRaR AN Tz 2.11 mis iuanaiSafimansiuanututusesionasiad ladfiddntonndi 1
ppm tfiasanminimadsuanuiSisunndedu ariliszsznalumsvhujisoesianesiadladiulelou
Lﬁ'aﬁazlﬁtﬁﬂmmam@;amaoﬂﬁﬁ‘%mﬁnmﬁfaﬂm Tugwzasszznaildlumsthdansldszznsagiotay 25

. o A o v o & o a &a o ' & o = o o
min lumsie weldldmanududussWasiad laandininnmsiviasgiumnue uaziiumslszndanies
a A < o a o . Aa v o o & A I ' \
sandiauiidussasduluntsndalaloudis Tramniidanudutusessioneiladla dgeazaglugianm
AILE 11.00 — 15.00 %. LHBINNTAIIIAIAINAIIY Lf’]mhdnmﬁqmmgﬁmﬂuaﬂmmiga ANMNNABINAGRT J
Ao & o A & , o o A ° va v o A .
lamafifoweidad ladazszimouazuninszagludaiasau 9 luaans dldddranududungslutisinm

ganandlafisunut9aan 9 adelsianumsthtamanesiad ladmssurinmstdalugdlenawnazvinnng
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SUuMIFan HIaaauNIalUTNILLIN 1Ha99NR S ERIZSNUTE N 9.00 %. B30 13.00 w. tWanaz lulwa
nansuMuaInlalounandaszrinenmsinge lagdentinianlrsdmIszuisanian ﬂsl,uﬁamﬁmummjvlﬂﬁamﬁa
v o a o & & o A & A x> . X Ao a A aad
NN VTSIV UV DI TN ATNAG I LT madatszgiien lEwaautnaTmMeasanuanNunvadisuw T935%
NNIDTN e R auI M IS swNNIFa% mezﬂhma@ﬂ%mmmmLﬁmﬁ'«a:ﬁuci'aﬁ'uﬁﬁfnwai‘ﬁaavlaﬁmaamglummiﬁ
wazindns 1 wzmasududamonesiadladmamamelaluiifaunndszndiassumaljuidiniimeinie
P a ' a = A ' a %
213 dANULFLIA NI AANTITILATANNREIGaT LU GuAn e e la [10]
A A = A A a & o & v o A aea o v a & 4 a4 X
WaNATNDIANNLREINIZL NAYUA BN AN m’mu’mﬂgummmazﬁdﬂmlmmms AU AAUFIN
favadiadladuasiasTouny 3 was a1n 4 3aa71990 luiudnddenaglugag 0.91-0.96 ppm Tageninen
waspuimue lagunasinfievastonasdadlaanuandessd fudmimeiniamesas dearaan NN TUFIFD
WinAL 2.05 ppm tavinmsiSouifisuszninsmanudinduinawe Siad lasanuradiiauasma N utu
& & o a o a ' Aa 4 o & o a & P o A . %
MoWaINaa LT bR adsu% Wudn ameandmsdwenanasiad lasanuradsiiiaauisauninszanyly g
714 3 Bad3on mn"l,;tiﬁmiﬂm‘”@ﬁam’%'mum'eaﬁ]:ﬁa‘LﬁLﬁﬂNaﬂi:m@iazgmmw N LBU m‘sg@@uﬂammﬁ”ﬂﬂa%ﬁa
dladidn lunsasudamifiniiuszarin i liuandains wauen usuae wauayn szaadasluden uwiunthan
a A Aa £ £ a dtd‘d s a @ ey 6 v A 6 o va Cd
lo thefivwe wzeradfialdwngaand ludSinann lunsdindnssudanumoneidadladazilwiani
oniay wad iduduan niaduunalnd [11] @Taﬁfw,él”mﬁwﬁﬁmﬁﬁﬂamsl,l,m;&’ﬁ%’ué?miaumsﬂumma PP
yﬂmmﬁﬁ’muag’myluﬁnmy%mﬂmam"’ PYDINPIAINLNREILAIT miﬁmmmsmuQmmzﬂmﬁ'ums‘lﬁ%’ué’uﬁ'a
YaITNTWATNRG bIF IUITZHZIRIUI BID WITTHINIT ITRITLANAIAUNTUA TN EHBLNINININALNY TINDINIIIA A
A o A o o o v  Aa & v a & = o v o
ImyszunoemassinLaNe manmum’ﬂmlunﬁma'msl,waammiwama@‘la@g& VNSRBI AN T 1
waannnstdaden liifiunasiinasguudidiangarinstinda evmaniinsdwdenfanesiadladazdes 9
=1 v 2 a'l &/ 1 1 4 a 1 a = 1 é v o o a :’ =
ummmmuwg\muammmﬁawumumﬁmummgm’[mzm:l,aml,wml,l,ﬂ 2 hr TIRINGaIM I as1an
ATI I IRIANALINUBIIRINITDLNL A A LUTIINNLUTNA B LN s"mﬁ'umsl,ﬂ@ﬂi:Qi:mﬁmmﬂ asm"Lsﬁqu@
LAI0INBNENMIAREINTI1NA bt Bt FINIIVIN AUt 19AInazn AR adlalaunanmalusrsnauinmstiya
A ' ' Aa ¥ a ° v a A o . o & o
mawmwam:‘nmaqﬂﬂaﬂumiuwnaﬂahu A lWiAansszauifadianis wiolalioan 98y aInwnns e

°1§@1L@ﬁaqwaﬂmmﬁﬁﬁahjmﬂ“ﬁﬂﬁﬂ'@lmmzﬁﬁmsﬁﬂumsaaﬂuﬁmL%'slu

6. asUwan1s@ns

ﬂ’]iﬁﬂ‘?qj(ﬂLﬂ%im‘v\laﬂPJ’]ﬂ’]?lﬁ%’L‘ﬂiL‘ffﬂiizIU‘ﬁﬁ msfwuasasmytasslalonl 1,100 mg/hr auSIRaaY
211 mis ﬁ%’ﬁﬁmi@ﬂmmﬁ 7 m lanlunsiihdaasneias 25 min 6'?}\‘1wudwﬁﬁn%w%mwiumsﬂm‘"ﬂgaq@
WL 89.8% I@ﬂLa‘ffmﬁ’]ﬁﬂﬁu”‘m’mﬁ%awmmmﬁaulammmﬁ,’]am'azmsﬁm”@mﬂmuﬁﬁ'yﬁﬁlﬂﬂi:gmsi"m%a
T duwmamalunistndafanesiad ladiiiaannsfianssaiifsatestunmasoumssen nIefenssudu 9

Tulssnunsagaudsznaums be

7. 19N&15919949
[1 §5un$ agoy. (2563, Lumion 10). Wesundu-Wwasuadlad, [szuveaula], LHAINNN:
https://www.pharmacy.mahidol.ac.th/th/knowledge/article/32
2] Amen epzdiyn, WAZAIINT uuiaa. smathiafhonesiad ladluiasirsssruudentundsifia
adadatitasdelelow. 1ImsimnssvdunsauIng, 31(1), 2560, wih 37-43.
[3] U983 adningd. “Wasunadlad / Wesundu Avwlndar. nsmsimenmansuazinaluladvudeiadu

WIziflgsd, 1(1), 2558, Wi 97-109.
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[4] 297 snwoalrednsol, LaziRnas 1988z m. “MI e U asuNad laauadinfnwuwnduazananstuas
msnanainluissl JuamsmednmeumIneassssuensas”. smsauiauunngunalszinea ng,
93(7), 2553, #ii1 92-98.

[5] ®INTIUG U, “miﬂinﬁummLf%l'meiamil,ﬁ@u:l,%LLa:mwmémmdﬁwuqmmwmnms%’ué’uﬁaw oM
fadladuesanansd sindnuuwnsmaai wesidmwihiludes jiamsunnisimamand amineas
QUL TymIdlasn 19517 mgY, 2561,

[6] The National Institute for Occupational Safety and Health (NIOSH). (2021, April. 5). NIOSH Pocket Guide
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ABSTRACT

This paper presents the design and construction of wireless killer robot controlled by wireless LAN control
model Adhoc with the use of protocol TCP/IP. The robot able to move, spy, point and shoot the target in the desired
environments or in the environments that are dangerous to humans. It obtains a command from the computer
keyboard and the control software is written with Visual C# .NET language for controlling the communication system
as well as the microcontroller PIC16F877 through the serial port RS232. In the actual test, the robot could be
wirelessly controlled by the computer keyboard from the maximum distance of 30 meters and the microcontroller

is able to receive the instruction from the small computer for processing and controlling all robot functions, such as
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forward, backward, stop, turn right, turn left, spy, point, and shoot the target as desired. This robot can move at
the maximum speed of 1.12 m/s and the accuracy of shooting at 13 meters is 53.33%. From the experiment results,
it can be seen that the design of this robot can be further enhanced for use as military spy robot and killer robot in

the battle field without the loss of manpower.

Keywords: Killer Robot, Wireless LAN Control, Adhoc, TCP/IP, Microcontroller.
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3) Mdimuguineud AdiauquinoudsiniTiazudsaanidy 2 #au de duveIns
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A o o ] & o o v 1 o o v :;’:3 2 o o v :;’ v ' o [ 2
arfidrdsagnanua 6 dds ldun dasldansdusdutnou (up), Srdalia1ysduzastnasng (down), Aaslv
o1pdunyulunidiy (left), Maaliarsdunyuldnisnn (ight), fddidu uasdsbiusiaioes uananf
' o Ad A o o A ' ' g A ' F <9 o, & L A
nanndalidnniadngs da tasine iunmanadudung wiahhinedulas e andumsssldviusudngaagiun
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sauaaslustd 8(b) aait
e

START DEFINE
SYSTEM

PORT B = O« 00H
PORTD = Ox1BH

PORT B = 0«00H
PORTD = («26H

PORT B - (x00H
PORT D = OxiEH

PORT B - 0x0CH
PORTD - Gx33H

PORT B - (xMH
PORTD = x0H

PORT B = 0x02H
PORTD = Ox0H

PORT B = DxldH
PORTD = Ox0H

PORT B = Ox08H
PORTD = Ox00H

PORT B= Ox10H
PORT D = 0x00H

PORT B = edCH
PORTD = Gx0H

PORT B = GxOCH
PORT D = Ox0CH

(a) (b)

'
@ o

a o o o ' 6a
E‘]_I‘Vl 8 mﬁummmuquwuwm 17

(a) ﬁwé’amuqumsﬁwmu’tuﬂauﬁamai’mmmﬁn

(b) famugumahnulululasaaulniaiaed
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4. Han1INA&aL
\ A & , o X & A &
dunauRaasvesunudiiidallsunsy Robot 2uu1INUUNINNTLEEN COM Port (WunuLazWa’a
USB 7l &uuans USB to RS-232) wi2¥inInaLly Open a3 LLamlugﬂﬁ 9(a) funauNuaaivasdaIuguln
X &9 - . 5 P e
\Daldsunsu Remote Jusnanniuliniannunsiay IP Address sasnanfuaainuoud (ldannsisansani) as
' o ) ' o X o wa A a | e oA o 1Y
luzas Connection usinatlu Connect lusinvasdyyrmnwazuaasiudaludfillafimagandenuiouiasuan

awldn ndad 1 N&ad 2 LAzNEDI Zoom ﬁmmmﬁa:mqumiﬁwmmawjuuum‘"lﬁmwﬁadﬂﬁ é’{lLLa@alugﬂﬁ

9(b) et
8 == I_@ ]@ = Remote o =L — —_ ==
Connection
192.168.100.13 [ Disconnect _
(coma o) | e
[ Open J [ Close ]
Open S
Listen
Open
(a) vusud (b) 9

3N 9 wihaaauaw

4.1 ﬂ’li“/l(ﬂﬁﬂﬂﬂﬁu Wireless (Adhoc)
4.1.1 MINAFOLARWATBIMIUAN TNMINAFELMISL-FFY I ase3snenfaLaes
(m%amuqmﬂmiﬂﬂmnm insSIDer 3 luszezliifin 1 1uas dild -28 dBm dnaud 802.11 G aglugu
AN 2.4 GHz iinlddn nWfluaaIsyanm wireless Tiduasauazdaud1asoy waasiududygmia

e T -

311 10 &Rk Wireless 91N1A3090UAN (Transmitter)
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4.1.2 MINAROUARKIATOINILANUUAIYUEUS M INaFUMITL-SIFY Y wIuzes
iwsnaniamet (nTasmuquuuarueud) laolilsunsy inssiDer 3 Tuszozlitfiu 30 was A7l -86 dBm
A1A1uf 802.11 G agluduaud 2.4 GHz aztiuin NTINNUAAIFYYIM wireless 3zanad Liloaan®19an

{ A , X 2 o , o '
Lﬂ%a{lﬁd RS HINANUINDY mimmmdazyty']mvlua

31U 11 Sy Wireless 1MN1AT0ILANUUAIUEUG (Receiver)

4.2 NMINaravuaINy Sﬂumimﬁauﬁm E]\‘lﬁuﬂ%@i{

421 FMNNUNABUNTA

= = A a ' & 4 d
M139N 1 m'i‘nﬂaaummLiﬂumsmaau'ﬂmamuﬂmﬂuamwwuﬂﬂauﬂmLf’]m:mma 15 1093

2
[

TLAUANNLT Aafi 1381 (sec) AU (Mis) aMAS1adY (mis)
1 14 1.15
2 13 1.07
1 3 14 1.15 1.12
4 13 1.07
5 14 1.15

4.2.2 FMWARNNLTnAR

A1519N 2 mimaaumwL%ﬁlumimﬁauﬁ‘naaﬁum@ﬂuamwﬁuﬁamﬂm:slzvm 15 LUAT

2
o

TEAUANNLT asafi 1281 (sec) ANNLTI (M/s) aMSIARY (mis)
1 17 0.88
2 17 0.88
1 3 17 0.88 0.90
4 16 0.93
5 16 0.93
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g P vV
4.2.3 gnmwwunnidunagn

= = A A , & 4 o
139N 3 mimaa‘ummLi'ﬂumsmaauwuamuw@ﬂuamwwmmy'lLflm:ﬂ:ma 15 1097

2
[

T2AUANNLT A397 1281 (sec) ANNLTI (m/s) ANUISURRY (mis)
1 19 0.79
2 18 0.83
1 3 18 0.83 0.81
4 19 0.79
5 19 0.79

4.3 msmaaum'lmniuﬂwam’uﬂuﬁ
mInageuaNNungwasluszor 13 was udseanidumsds 3 10 7z 5 ua vwevadng
Lﬁu&huguﬁﬂma 14 3. WUIMIRAZUUUAN VLI RIIAINENOY A9t
WA 1 WL 5 Azl
WA 2 WU 4 AzwUn
2N 3 WL 3 ATWUL
A @
WA 4 WU 2 ATWUL

29 5 wWinu

N

AL

31U 12 270U AUATUUL

gﬂﬁ 13 msBathluszes 13 Wwas

JEET 2021; 8(2) 33



ﬂ’ﬁ?]?JﬂLL‘LJ‘LJLLﬂZﬂ%’Nﬁ%U%ﬁgx‘m’]mﬂﬂmga‘lhﬂvﬁmEILL‘LJ‘LJLL@@]EI(”JFI“‘J TuWT oalaaas uazifan aSunNuW

http://jeet.siamtechu.net

4.3.1 NAFDUANVBININVBITUITHE 13 LNAT

= P
A13197 4 MnagauanNuingvasduszes 13 1097

g 4 - " AzltuR v o
AN Gl RialBil ATUUUN L6 (%)
1 2 3 4 5 PRV
1 WII 4 - - 3 1 - 13 52
2 @ 5 - 2 3 - - 13 52
3 VRLN 5 - 1 4 - - 14 56
Aadonzunwuile (%) 53.33

e

707 1 FILT% ASUUKLAN 25 AzUun lanzuun 13 azuun darduazuuunle 52%
a

707 2 i ATUUWAN 25 AZUUL lanzuun 13 azuun darduazuuunla 52%

)y

=)

°Iqj(ﬂ‘ﬂ 3 FLNRDY ASUUILAN 25 AL Vl,@?ﬂzuuu 14 azinih ﬁmﬂuﬂmuuﬁvlﬁ 56%

'
' A

W ALafnzuwAle Winiy (52+52+56)/3 = 53.33%
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=
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LLazﬁmu@ﬁ'vuﬁmuldqﬂﬂmiﬂaaﬁ’ué’umﬁsd’suqﬂﬂa lunszuiunINBaNITFOUNAEAN INANTATINIATZAL
FosluiuAdoudsiuinsnuasanidn 11 Aud S%N@ﬂ@]i’;%’?@]ﬂﬁdﬁuﬂ 352 94 Tagldinsooiasaainreauifes
Sound level meter Sq'u NL-42EX (Class 2) ‘ﬁlv[ﬁuﬂwig’m Lﬂéaﬁm‘i’]:ﬁﬁm 25 to 141 dB 4193314 Class 2
Frequency weighting A/ C / Z, range 20Hz to 8kHz @ﬁm‘%‘aammgm IEC 61672 Type 2, ANSI S1.4, JISC1509-1
NAA2I TR UL RIS av N E W ED 9 LLazﬁmu@ﬁVuﬁmuldqﬂniniﬂaaﬁ'ué'umiﬂUmuqﬂﬂa NANIANEN
wuﬂnﬁ'mﬂ?ﬂuLﬁﬂuﬁ'ummg’mmmﬂs:mﬂmuai’aﬁﬂﬁl,l,a:@:fumaal,mmu 1304 M19I TR UL E N BawlW
@m‘fwvl,ﬁ%"umﬁmaamw:ummw‘hmu’l,uu@ia:i”u W.¢1.2561 wudmﬂﬁuﬁlum:mumm§@ﬂi:aauwmaaﬂ
ﬁLﬁmﬁaLﬁummgmﬁa 352 90 Aaiduiauaz 100 SEULEDILaAY 98.7 dB(A) a9riuluuSiamnTzuIuINIHAR
NITAAUWANAAN dasinsinuataTmaiadasiuuazaananIznUGWEDITaININIwI Bz RN U 1Re
ﬂadﬁ'umn'éauminmwmﬂﬁﬁﬂmLﬁaaGf'fumiﬁmuﬂ’lﬁﬁmﬂﬁqﬂﬂizﬁﬂaaﬁué'umﬂUa'mqﬂﬂa Gh) ﬁqw‘; 9
Lﬂuqﬂﬂitﬁﬁmmma@msﬁm"’alﬁmﬁﬂﬁ LLa:mi@ﬁﬂLﬁumiﬁ'@ﬁ1mmmsmmg%’nﬁmﬂﬁﬁuﬁalﬁaa@ﬂa”aa

AUNYRNNEY UAZINEAAANNLRENAIUFNTIDNTNNT LADUDBIWING

AEIATY: LTI UNUAREY nazuaumIRAanszReUwaaEn aunInlfesnuduanadiuyaaa

ABSTRACT

The aims of this study are noise levels assessment on working environment, to noise lines map making
and area formulation of wearing personal protective equipment. The noise levels area measurement was divided
11 areas and total 352 points measurement by plastic sack production process. The equipment was used to
measures include NL-42EX (Class 2) series of sound level meter and sound’s analysis equipment are 25-141 dB
ranges Class 2 Frequency standard weighting A / C / Z including 20Hz-8kHz ranges IEC 61672 Type 2 standard,

ANSI S1.4, JISC1509-1. The noise levels measurement result to lines mapping and area formulation of wearing
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personal protective equipment showed that when compared to the noise levels standard that allowed employee to
average receive over the course of a day's work of 2018 from the Department of Labor Protection and Welfare
found all of area in plastic sack production process has 352 points measurement noise over standard (100 %),
noise averages 98.7 dB(A). Therefore, the area of production process should determine measures to protection
and reduce the noise effect of employees while working and to prevent hearing impairment initially should determine
measures to wearing personal protective equipment, which equipment can reduce noise exposure by using
earplugs. Finally, hearing conservation measures can reduce the risk of employees hearing and according with the

law.

Keywords: Noise, Noise contour map, Production process of plastic sack, Personal protective equipment
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(noise contour) AIMNMIANEINMIWAIWITZUULAN 32T qmmwuazﬁ'd m@]ﬁaulﬂiamuﬁumq@ MRNITUNLINNG
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[4] wazmsdnsmsdsniuszauiFssdsluaninuiadannisrinnuuazdariuuuiidmdsslunszuiunisuia
Ts0suiine nuaaiaszaufosluiuinaioululssmudunenuinfosa: 71.99 frzduidoaiu
ﬁmmgmﬁnau%’uvlﬁ AUMIFUNT 4 wnun AszeuLED9LAR 85 dB(A) axdasdniinmsasiuuazudluialey
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'jﬂmigtyL%Uﬂ’ﬁvl,ﬁﬁumﬂl,?moé'a (Noise induced hearing loss) Lﬁ@migtyLﬁﬂmivlﬁﬁm:Lﬁmrmmiﬁ’m’mﬂs:a’m
m3ldduden 9 awlagldszaznmmunansd Tsazdonaligildsusuiminmsgy fusussnnwmslaguly
fa‘nm:%%aawgmuLﬁﬂmivlﬁﬁmmumﬁ"lﬁ uaﬂmnf:migrgLﬁﬁm‘s"lﬁﬁul,ﬁmmnnﬁﬁuﬁaﬁ‘uLﬁmé’aﬂ’mﬂuﬁmvm
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%

2. JanlszaiAnainisivg
2.1 wadsnfuszaudssaslugmunasonmsrnulunszuawmsnianszsaunanadn
22 arunuLEu e (Noise Contour Map) l#n3zuIumMINAANTEFALNANEAN
2.3 Lﬁﬂﬁﬁ%%@ﬁvuﬁmulﬁqﬂmtﬁﬂaaﬁ'ué'umwdauqﬂﬂa (Personal Protective Equipment) 1

NIZUIBMINEANTEROUNWARAN

3. ADABUNII9Y
msanwesiduns@nsuuuniadauIng (cross sectional study) GdnsnlunszuInmsndanszaey
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Map) moluiuiiaasusenluszozdifinvms lasrmsanaiafosnmue 352 90 ﬁuﬁuazg@ﬁ@mmma qau
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UBZVALLTANUWNDaNIDUNIRUA 11 §INE18NH a9
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ABSTRACT

The Study of the Reverse Logistics System for the Management of Fluorescent Waste in Thailand which
lead to product value added and to reduce environmental impact and create consumer safety. The purposes of
this research aims to 1) To Study the factors affecting the reverse logistics management of fluorescent in
Thailand. 2) To assess the cost of reverse logistics of fluorescent waste in Thailand 3) To design a reverse

logistics system for fluorescent waste in Thailand 4) To propose incentives in reverse logistics management for
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fluorescent waste in Thailand. Collecting information by using in-depth interview experts persons from 10
organizations and collecting a sample of 400 consumers, applied statistics for the Behavioral Sciences and Social
Science Statistics, Cost Management in Accounting of Activity-Based Costing (ABC). The results of the study
showed that the design of Reverse Logistics System and the incentive for the Reverse Logistics Management

incentive for Fluorescent Waste in the appropriated way.

Keywords: Reverse Logistics, Green SCOR Model, Fluorescent Waste, Activity-Based Costing, Management

Accounting and Cost accounting
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a13197 2 SwnudiFemgildlunsidedifiearhe (Delphi technique)

. o 4 8RIINIIAANIVDY
INMWIRHLB LB AMNARIALARD Y p
ANARIALARD Y
1-5 1.20 -0.70 0.50
5-9 0.70 — 0.58 0.12
9-13 0.58 — 0.54 0.04
13 -17 0.54 — 0.50 0.04
17 - 21 0.50 — 0.46 0.02
21-25 0.48 — 0.46 0.02
25-29 0.46 — 0.44 0.02
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ABSTRACT

The Bat Algorithm is an algorithm that mimics a natural phenomenon in the foraging of small bats at
night. For solve transportation problems and increasing efficiency in transportation management. In this study,
it was found that the bat algorithm is suitable for solving transportation problems during the COVID-19
pandemic. Because the transportation problem is very conditional and complicated. The bat algorithm can be
applied to provide proper transport routes. To solve the problem of shipping delays and save transportation

costs.
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Annealing: SA) %afu@auﬁﬁmiﬁu@m@mﬁ'mzﬁé’nwmﬂumsﬁummmezﬁqmmn@mﬁ'u
Sane3fiuwasansnn(Bat Algorithm) LI unitsiuaausiud§2588n# (Meta-heuristic Algorithm)
Wiaualas Xin- She Yang 1ud 2010 laaRansananngAnIsun1Iad1unikes8da19AIaNETINTG lag
@T’mmaLﬂué{'@lﬁﬁvmgﬂﬁ'sﬂuuﬁ'ﬁuaanmﬁunmﬂmuﬁu Tusmefiundndsanmansninwldadnsdaiiion
fesanvarswurialulanuazauisautseands 3 Ussianifandn dsenswialng, d9aall uas
fennamadn lagfsanawadndudennsmanssffsussuazanasulunmsvasinlunnuie
138091 mim@hme“?iag;maai‘mqimﬁmnm'mma:ﬁﬂmwaammzﬁauﬂﬁu (Echolocation) $i14A129¢

ﬂdamﬁué’amﬂmﬁﬂaaﬂg}ad BINRDNLRZID LA NINNUFLNBUNA U A28 NIINILFDIRET D WANINLVIEINIT

JEET 2021; 8(2) 59



&

maanwenudullldlumsinsanasiussananllumsudludywy ws9dnnd BauaSeywsane unzamz

http://jeet.siamtechu.net
MABATEHZNINNITIHNLITUIAUSEAINY L%’ﬂuﬂ’]ﬂﬂﬁauﬁ“ﬂ N[S1 a7 F Vel El‘lﬁ Lﬁaﬁ"l\‘iﬂ’]’JWU 1w Elﬂ”J’]ll@Td“U [aN]

a = a dl
LREININISRAR LLEW]\‘]@NEI]‘Y] 1

Echo of sound wave

reflected back to

the bat SONAr Waves
. Wavelength \ emitted by the

" ' bat

Distance from the pray

311 Wn@n33u Echolocation 284A9A1IIMIALAN

AANa3INNY aaﬁﬁamﬂﬁ%’umiﬁwmlmmiL’%w’ng@ﬁwmaLﬁﬂmwﬁ”awg@wmﬁm ai‘ﬁL'%mTuLLuueju

'
o A

mnﬁfu’[umsﬁwsﬁ%mam%’awammfﬂ:ﬁﬂﬂ;jimgmuﬂﬁﬁq@ﬁaUmmmmmﬁamaa@hmmzﬁqmmfn (Global
. A 2 & o @ ad o AaA Y a @
Optimum) NUTTAI9A%Y mﬂmam'sml@]wmmmﬂzgmmﬂq@luianﬂaﬁ;uuamwmma:mmma:
a a A P P A X o a A A A o oo

waswly mqmaiumnﬂawwwmLmasmaaduﬂamﬂwmmaaamwwama:mmnLaJamﬂamlﬂamom's
VY% AENIIFIRF AT D NLAZ AL N UNINIFUEINITOL R NI INLNALA BINFARILTANITILA a3
ﬁﬁﬁq@vl,ﬁIcﬂﬂ'fh"l,ﬂﬁnmaﬁﬁmwﬁgaqmzé‘iﬁqmﬁmmnmmﬁgaq@Lﬁamﬁaa%ﬂﬂﬁIml Xin- She Yang
lathwuangiugiu 3 Talumsnamaanaifiv aod

1. ﬁwmmn“ﬁﬁﬂlf*ﬁmﬁﬂﬁwLLmLaLﬁaﬁmumw:maLm:ﬁﬁmwaamvm WINLNHITNNNIDIUS
14ANNUANANITE I ATIAGMUEIMNT / LnHlauaT AUWRY

2. Aeamdnuagndun xi uazduwuugueisaui? vi duldesdygraassndanuidn
w5521 319 fmin WAz fmax ANVIMIAFUNLANGAIING i LATANNAIVEY Al LNBAKKIIWIT §1X130UTUAINY
81I08U (WSaauD) vadwasnUaasaanunlasaaluiauazysuaasinisUasswad r b [0, 1] (r € [0, 1])
&) 1 v A
muagnumw‘tnammaal,ﬂmmﬂ

3. ANUAIITHANGIINWILUAINAY AD ﬁl,‘flummnu'mvlﬂwﬁwi'mﬁ@‘hqﬂ Amin

anaundginuazinaliidleadne swsnindouidu pseudo-code #11sudane3ind1ya12

RINIIDLRON ﬁdgﬂﬁ 2
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Objective function Obj(X) , X=[X;,Xa... Xm]'
Begin
Initialize the bat population x; and v; (i=1,2,..,n)
Define pulse frequency of f; at x;
Initialize pulse rates r; and the loudness A;
While (t<maximum number of iterations)
Generate new solutions by adjusting frequency and update velocities and
positions (equation 1, 2 and 3)
If (rand >1;)
Select a solution among the best solutions randomly;
Generate a local solution around the selected best solution by a local
random walk (equation 4)
End if
If (rand<A,and f(x;)<f(x*®*"))
Accept the new solution
Increases r; and decrease a;
End if
Rank the bats at each iteration and store their current global best x>
End while
Post processing the results
End

gﬂ‘ﬁ. 2 Bat Algorithm pseudo-code

3. HANIANBN

é’ana’%ﬁwﬁnmaL’%m"umi’]ﬁmaimuz;m@?'auﬂsm’miﬁwmﬂuﬁuﬁﬁum n- 46 @ URUILINGW (x0)
ANMTWMUUEY (vO) ANUTULUFY Lapfiduntiazaddninmi i uaadsin x| wazanuiiesdIamingaid s
v Taan t anu durislng x+1 uazanuiilng vi+1 a0 Tuaaui t+1 LEAIAIFNANTN 1

fi :fmin +(fmax _fmin)lB

t+l ot %k
v =y, +(xl. x)fl

(1)

xit+1 — xit + vit+1
Togit
B € [0 1] Lﬂul,'mma%@qiuﬁﬁama’mﬂ'ﬁni:a'lmmuaﬁnawa
x* fia @TWmeﬁﬁﬁag@Iuﬂmgﬁu ’iﬁuﬁﬂtym(solution)%ovl,ﬁmmﬂ?ﬂmﬁﬂu?ﬁ
uiTg T InuaTzwiedImI n Harae
f wineds ewiinadnysesaananlen bat i Twumstin
fon WA fmax LLamﬁdm@%wq@LLazgaqmaamwﬁﬁaﬁmuﬁﬁﬁu
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a ' o o A A v ad o ' aa
MILAuEN (random walk) LunIzuIunIsY asmIfunluiasiunaiedsudtynilna lasis ms
LLﬁﬂfgmﬁLﬁaﬂﬁNmm:QmiaJLﬁaﬂmﬂﬂs:"mmﬁwma ANIUAIURA I NRAAAFDINUVBIMIAIRIL LFTUMS

ﬂ%’uﬂﬁ;ﬂﬁﬁuaﬁﬂ NIRFNMINIADAFRATVRIDANDTNNAIIANY LRAIAIFNATN 2

t
X =X + gA( )
new “old
)
(?)
X =x ,,+o¢c A
new “old t
Tasn
€ €1, 1] udiaugy
A0 A9 ANNAILRRLVBIMIANTNIRNA Db LIAITW t ANNLARIDU
o sadunndiaesinanawiemuguumatuaa
£, an@4813INNTHINUAInAu BN §iBow (Gaussian normal

distribution) N (0, 1)

AMNFNNTN 2 355U aasR ANNGT A, LazdaT r vasn1sUsesnaFIzdaslasTuTeLian
o o A o Y o a ' A a [ . [ X ' o a
audeU N TusEiude luiFes AuiTywi(solution) gnaislnuuuguuazsaniulasiianw
£ U &/ T a e s Al &’ 4 v v v $ '
Indldsnuduagiuniniiiaes A anuasazansiuazdnnInasaninduiiiodsanidilndinda nanade

Tut9t5uan mmé’aa:‘;mm LRZAATIMILE W T UIINIZLAN LU MIA IR BT ANNAIIZRNRT b DA

DAINDNIILNNYY N’IN’ISGL’UEI%SL%E‘]JLL‘LI‘UKNTT]? LRAIANIRUNITIN 3
t+1 t
A =aAd
1 1
t+1 0
i =1 1-exp(—y1)]

lasf o uaz y idludraefl §1530 0 < <1 uaz ¥ >0 lag maaninagdldin A= Amin=0

®)

RULANNIN ﬁ"nmuﬁ{lwumﬁauawqm&uﬁm%’aqu mmsnLﬁﬂulugﬂLLuuaummamé’mum‘sﬁ 4
At O t 0
. —> U, —>r,ast — © 4)

ao A A v
4. WIENLNYIVDY
< Av A A o ' <& Aaa Y A a a € v . 2
NAMIANBNWIBNALITEI Ui TuaawiBiud15:58Gna (Meta-heuristic Algorithm) lag L4
aana3iiueena (Bat Algorithm) anlguriuusiaasdywisarguniamsunssdsiwanwann (Tayadnm 2019
fiv 2021) usevlAAwitmsshaanaiiiud1gann (Bat Algorithm) anlslumsudlaTyminmediwmyvuss 1w
A ldiuanafisnatounn giapyhmsndeinsnwitbiineadesiumautladymszuunssuss asl
Taolud 2019 Sally Kassem uazame latauanuiduiidanasiua19a11TInNny Ladin (K-means
Aalgorithm) Lﬁﬂi‘ﬁLLﬁl‘ﬂﬂmﬁ’lﬂ'ﬁLﬁuﬂﬂwauwﬁnmumf;l (Traveling Sales Man : TSPs)
Srivastava Uz Sahana (2019) fnmidinsdSauLAiBuINARANIUTZAIRHALLLYIUIN 151 Genetic
Algorithms, Ant Colony Optimization Laztnafindue nuaana3NNAINAILATYWINIToENLULLAT 8T8

YUF

JEET 2021; 8(2
62 @)



&

o a v ¢ a& A
msanmanuduldldlumsindanasiudsananlslumsud lulywme WIANND BUATYWIRNR UAZATAZ

http://jeet.siamtechu.net

Eneko Osaba uazamiz (2019) léiianasuisiiensusTynifsanunisnszasenlulanum
anutduaSedrenINuBLENILAETINGN ﬁgmjwmﬂLﬁﬂIﬁLfluvLﬂ@nuﬁaﬁﬁﬁ'ﬂiﬂaﬂLmewmﬂuﬁw‘i&wm
lagynmssiauuuiiaasdymmssmuedumanuonansuaanididwiauuuauysni (Multi-attribute or Rich
Vehicle Routing Problem : RVRP) lasuuusaasuasdyni lds1aasanaindunimsmuuatauniaenuwninme
LUUANFL® a%‘ﬁﬁmﬁ’u ILaz&93aU (Clustered Vehicle Routing Problem with Pickups and Deliveries) ﬁunuﬁu
Luhﬁvl,&iauqa (Asymmetric Variable Costs) n%uda3#1a (Forbidden Roads) Uaz1ad1nadued s (Cost
Constraints) lag ldvinnsdnslasldduntanapimaaivasiiasdalnen Uszinaailu (Bizkaia, Spain)
ganaINufIAIMDLLENEIULAZLTU139 (Discrete and Improved Bat Algorithm : DalBA) AmigaLiAnanuad
m3U5uea 4 Hamming Distance tialElum s mauuAna19TeINId9e7 msﬂ%’uﬂyﬁﬁﬂs:ﬁw%mw
lasumsfinsondsznavdslassaaiuilndidsssasurefiua nanoin %aﬂ’liﬁ'm'wﬁ?uas%iﬁ'mw:mwaa
ﬁwmuﬁmﬁ'ue‘hmeﬁﬁﬁqmaan wazgslavinmadSeufisunueanaiiugn 3 uuy laun aana3nu
27@w1N13 (Evolutionary Algorithm), N13®aaxN31a8dL3939@wIN13 (Evolutionary Simulated Annealing) W8z
SanaSnufieias (Firefly Algorithm) uazlévinn1snaseumssdasasuuufiuandans : nmsnasauuuulaiss
wflaasuesniauus (Friedman's non-parametric test) WazmMInasaunadlan1ziavaslady (Holm's post-
hoc test) 3nM33Tpazyléin DaiBA wmatianfwnliuddnalslumsudladymfaenuou'ly

Tud a.a. 2020 Flddn3sefiieatasiumatuiandanesfindennallumwise 15w Kussman
uaz ame lelauasanasfiudnsenilausa (Hybrid Bat Algorithm : HBA) L'ﬁaLﬁuﬂizﬁﬂ%mwmnuﬂmfftgmms
ﬁ’mu@nﬁu“n’mmuW’mu:‘ﬁlﬁmmq (The Capacitated Vehicle Routing Problem (CVRP)) %delud’m’umw N
Jrym1 Traveling Salesman fifidasnaiindusaite ﬂé’dﬁaa’fimm:ﬁaﬁ‘hﬁ‘@ﬁmmwwqéﬂﬁ%’mnLL@ia:ﬁ’u lag
dane3fiudaanlansaldsummaseuuszidouifisuiudanasfiumsusulwinanzandu 9 3n 3 @ léun
aana3fiun1saanvad Clarke & Wright (Clarke & Wright Savings Algorithm), 8ana3fia Holmes wag Parker
(Holmes and Parker Algorithm) waz3% Fisher waz Jaikumar (Fisher and Jaikumar Method) LAZITWITLVD
Ahmmad uag Muchtar (2020) léiananisnuninmsldausanastadrsnnalumadndszdnsain Taglu
muﬁfﬁ”ﬂﬁvlﬁﬁwLauaaﬁmﬂmwswﬁlﬁmﬁué"fema%ﬁué’nmﬂmﬂﬁwmsﬁﬂmuﬂﬂaamﬂuﬂmwg LT
AENTIN MITAMTUIN MITUS/DUIINUE Uaz 1At lapdianUszsd WeliiAumwsinzasmsin
dane3fiudamulfutTymuasindssinsnnlududng o

T4 @.6. 2021 Hussein LRZAMAT LEWAHNAITUNITITLTLALALFUNINTLENRTasson L alas s
sanasnudea lagmssdsuuudisasunuiioslasislnue amﬁﬂ'mquvlﬁ%'u‘*ﬁagaL?imﬁuamuﬁ'l,ﬁﬂm@l
mnifuiagaazgndavlﬂJasnwmmmmz‘[ﬁwmma nsdeudaya 13u druniilnuazesgifinguaz
TANNLIA AT M IMNRUALFUNIITOANBANDINNVBIANIAD LLazlﬁLﬁuWN‘ﬁlﬁzuﬁqﬂﬁ’m%ﬁ.lmﬂﬂﬁdﬁﬁﬂm@;
IWnuawtuIane1ua ﬂﬁiﬂmﬂﬁdﬁl,ﬁ@m@;uﬁa szum:ﬂam‘mmuwaaamuﬁﬁﬁ@qﬁ'ﬁmQLLa:@hme
T3awenualuI T I MR UL E U I RN AR LLL A9AD LLazsl.ﬁLﬁuﬂ’]dﬁguﬁémﬁluﬂ’]ﬂﬂﬁﬂﬁw IRITeLGE!
AUTUTOWLILA I@Ué'aﬂa'%ﬁuﬁwmw:ﬁwmmnUzmaﬁl,‘flmwzma§uﬁq@1LLa:Laaﬂuﬂmﬁwﬁﬁmﬁaﬁqﬂ

’SﬂﬁaQﬁﬁaiﬁﬁwmm;ﬂmu%ﬁbﬁﬁmﬁaaﬁ’uﬁ'sﬁamuﬁﬁ’ﬁﬁauh LEAIRIATN 1 RINNTANEA
NWITBde 9 wud wndaplddanunonoiudiudydssinimwesdanaiiu dean elwiUseansan
TunsutlaTynnduandu Tagldiiesanesiiniug whangslumaiuanumaisaaatesiinas
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A195191 1 ATHLRAINRINWIFLNALITaInUMIINRas laglToanasnudmin

1AL Foi309 HiZian IAGRaN 81980

1 A hybrid bat algorithm to solve the capacitated Kassem et al. 2019 (14)
vehicle routing problem

2 A Discrete and Improved Bat Algorithm for solving a Osaba et al. 2019 (5)
medical goods distribution problem with
pharmacological waste collection

3 Improved Bat Algorithm for Vehicle Routing Problem Yu Li et al. 2019 (22)

4 Application of Bat Algorithm for Transport Network Srivastava and 2019 (16)
Design Problem Sahana

5 Chaotic discrete bat algorithm for capacitated Cai et al. 2019 (2)
vehicle routing problem

6 Two-Level Bat Algorithm with Variable Yuan-hang et al. 2019 (13)
Neighborhood Search for Capacitated Vehicle
Routing Problem in Supply Chain

7 A Discrete Bat Algorithm for the Multi-Compartment Adil and Lakhbab 2020 (12)
Vehicle Routing Problem

8 A New Hybrid Bat Algorithm Optimizing the Kussman et al. 2020 (14)
Capacitated Vehicle Routing Problem

9 A Vehicle Routing Problem Model With Multiple J. Zheng 2020 (8)
Fuzzy Windows Based on Time-Varying Traffic Flow

10 A Multicriteria, Bat Algorithm Approach for Yeomans 2021 9)
Computing the Range Limited Routing Problem for
Electric Trucks.

11 Ambulance Vehicle Routing using BAT Algorithm Hussein et al. 2021 17)
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= o o a R v s a ' o as A
A13WN 2 NMIANAINNAIAMINNLIULU R UIINUANEINNEK 9

AL asU5uLagn (Modification) HiZinn IAaAan  a19de
1 Enhanced BA Yilmaz and Kuguksill 2015 (21)
2 Double sub-population Levy flight BA Jun et al. 2015 (10)
(DLBA)

3 Doppler Effect with standard BA. Meng et al. 2015 (11)

4 Improved BA (IBA) Wang et al 2016 (18)

5 Greedy randomized adaptive search Zhou et al. 2016 (24)
proce-dure with BA

6 Forage strategy in BA Cai et al. 2016 2)

7 Quantum be-haved Mean Best position Zhu et al 2016 (25)
BA (QMBA)

8 Hybrid Multi Objective shuffled BA Yammani et al. 2016 (19)
(MOsh-BAT)

9 Chaotic Bat Algorithm Adarsh et al. 2016 1)

10 Improved Discrete Bat Algorithm Osaba et al. 2016 (6)

11 Binary Bat algorithm for classification Gupta et al. 2019 (4)

12 Swarm bat algorithm with improved Chaudhary and Banati 2019 (3)
search (SBAIS)

13 Hybridizing Cuckoo search algorithm Shehab et al, 2020 (15)
with bat algorithm

14 Bat Algorithm Hybridizing by Differential Yildizdana and Baykan 2020 (7)

Evolution Algorithm

5. asdwan1sd@nun

AMNNHANTIUMILRLBULUTTTNTIAVBIAIAT? sLawalae Xin- She Yang 1nd) 2010 lasiSanin
2ana3fNuA19aa (Bat Algorithm) é’ana’%ﬁuﬁﬁgﬂﬁuﬁﬁﬂﬁniw sane3funlasuussiueaalaansysumaniia
9 ETaﬂa%ﬁu‘l‘ﬁﬁgﬂﬁ’]vLﬂlfﬁ']Jﬂ’]iLLﬁﬁfyﬁ’]ﬁ’]u@i’N 9 YUY LTH NMITIMBNUTELANLAZNIYNLRAT B9
Taya NTEUIUMIIRBIRUNIN waeWod (Tudu saneSiiadon1n (Bat Algorithm) L usanasAiunduualiu
s ldszendldnunulunainnaisdiu wonanit SimansnhuamuaznageuTynINg
Jmnssuane g laanee Femsfnmnomdsufiliodesiusanasiiudeenluassiiugasliifini sunsasin
sanasfiudiananlflumsutladymnsuadunnizingaliaszunaleda - 19 teaadyninmudd

v
¥ = L o

111 BnnsssananInshanlglumstamsidunannsaninanz gy iNetisaamltanglumsnaslugniaz

.
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MEATY : NITUIRMIMALTULTIATIER, ANUFUWUTIZNIIAINTIN, nanmIIeRslssawagadisuy

ABSTRACT

This paper presents an approach to the application of the Analytical Hierarchical Process for the
selection of the best plant layout for the transformer manufacturing process. There are five criteria to be used
in the decision-making which are convenience and safety, efficient use of space, material handling distance,
material flow, and flexibility in use. The research begins with an analysis of the problems of the current plant
layout to establish the relationship of each activity occurring within the factory area in order to use the data to
design 3 alternative plant layouts by using the principle of Systematic Layout Planning. The Analytical

Hierarchical Process is then used to assist in deciding the best plant layout. It is found that plant layout 3 is
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the most suitable. On comparing the efficiency of the current plant layout with the selected, it is found that the
layout improvement reduces the distance of workflow in the case study plant by 52%. In terms of space
efficiency, it is found that the space efficiency of the new plant improves by 62.9%, and the average time the

workpiece required to be in the production system decreased by 28.2%.

Keywords: Analytical Hierarchy Processes, Activity Relation, Systematic Layout Planning
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ABSTRACT

This research study the cost of variable refrigerant flow air conditioning system in office building. This
is to find the beak-even point by using life cycle cost during lifetime from 1 to 20 years before the actual
installation. The scope of this research bases on installation cost, energy consumption and maintenance cost
comparison between two hypotheses of use. The results of the beak-even point by using life cycle cost analysis
of variable refrigerant flow air conditioning system in office building showed that the installation cost is 4,649,390
Baht, maintenance cost is 68,150 Baht/year with electricity consumption of 196,700 kWh/year charge for
electricity is 822,973 Baht/year according to hypothesis 1 and electricity consumption of 185,021 kWh/year
charge for electricity is 774,108 Baht/year according to hypothesis 2.In which both hypothesis have a beak-

even point is 12 years and the average pay costs to a minimum for change the new air conditioning system.

Keywords: variable refrigerant flow air conditioning system, beak-even point, life cycle cost
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NO. FCU LOAD MODEL QTY. CAPACITY
RESERVE
Btu/hr. Btu/hr. Btu/hr.
1 FC-01-02 MEETING RM. 1 75,646 PLFY-P100VEM 2 38,200 76,400
2 FC-03-11 ADVERTISING RM. 260,210 PLFY-P8OVEM 9 30,026 270,234
PUCY-
CDU-A 1 327,600
EP850YSKD
3 FC-12-17 IT OFFICE 137,772 PLFY-P63VEM 6 24,225 145,350
4 FC-18-23 TRINING RM. 145,660 PLFY-P63VEM 6 24,225 145,350
PUCY-
CDU-B 1 273,000
EP700YSKD
SALES OFFICE
5 FC-24-31 461,708 PLFY-P80OVEM 8 30,026 240,208
RM.
PUCY-
CDhuU-C 1 250,800
EP650YSKD
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A139N 2 (A1)

COOLING TOTAL
CAPACITY
NO. FCU LOCATION RESERVE LOAD MODEL QTY. CAPACITY
Btu/hr. Btu/hr. Btu/hr.
ENGINEER  OFFICE
FC-32-39 PLFY-P80OVEM 8 30,026 240,208
6 RM.
FC-40 PHOTOCOPYING RM. 24,867 PLFY-P63VEM 1 24,225 24,225
PUCY-
CDU-D 1 273,000
EP700YSKD
7 FC-41-42 MEETING RM. 2 75,713 PLFY-P100VEM 2 38,200 76,400
8 FC-43-44 CENTER CORRIDOR 48,474 PLFY-P63VEM 2 24,225 48,450
9 FC-45-47 CORRIDOR 91,370 PLFY-P8OVEM 3 30,700 92,100
PUCY-
CDU-E 1 191,100
EP500YSKD
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gﬂﬁ 1 Piping installation variable refrigerant flow air conditioning system
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Eﬂﬁ 2 Condensing unit installation variable refrigerant flow air conditioning system

madswiuumIsassszuuluamenuul oo s Idauieievesssuulsuanmeadunig
091151 (Shaft) vasenensian 5 iedulufsueaihfisaassylfdmiunsnesason ssezduldnszuy
Usuameauuudsuioudsiuliiuilumstadsnosssautos Linsnunuanumenuuesenans ausa
innuimnae 15U lomiagnoanle ﬁufluﬁﬁﬂﬂ%muluﬁaqﬁu
3.2 MisarmIlEwasawlwin uazdlwiaesszuudsua Manu Ui ulTEw A
augagmﬁﬁwmvﬁﬁa 2 FUYAFI Snamaiiameiuaaslaail
3.2.1 mymsanmslinasaulwiuasd ihwesszuuy e menuudSusihenud s wud
suy@giui 1 9nmsldam 8 alusdedu dmau 365 Judad ddannslindsnuluiuas
szuuagjﬁ 196,700 kWh/year fatduenlWin'le 822,973 Baht/year

sun@gIufl 2 annsldnulivihnuasmslinuaiwemiestzinniu 9 awmdsanm

=

fmairazliinuaiivesenndinaudiadns lasddeannmsdsanad judauvesuism Jagis
aidania Mupsiaw $ia (@nadndnewiamemanilada 19 szu1e) sansnagdldaianemed 3 sade
i'lddruwrmnidannisldwasuwluiivesszuuazanf 185,021 kWhiyear Aaidudlwd'ld 774,108

Baht/year
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WORKING HOURS HOURS DAY PER
NO. ROOM NAME
NORMAL TIME OVER TIME PER DAY YEAR

1 MEETING RM. 1 - - 4 144
2 ADVERTISING RM. 8:30 - 17:30 18:00 - 21:00 11 261
3 IT OFFICE 8:30 - 17:30 18:00 - 21:00 11 261
4 TRINING RM. 9:00 - 16:00 - 6 6

SALES AND ENGINEER OFFICE
5 8:30 - 17:30 18:00 - 21:00 11 261

RM.
6 PHOTOCOPYING RM. 8:30 - 17:30 - 8 261
7 MEETING RM. 2 - - 4 144
8 CENTER CORRIDOR 8:30 - 17:30 - 8 261
9 CORRIDOR 8:30 - 17:30 - 8 261

WANHLAG Nt Ta ki usznineiwlugig 12:00 - 13:00 1. ez 17:30 - 18:00 w.

1as PHOTOCOPYING RM., CENTER CORRIDOR i8¢ CORRIDOR 'lifimatdalgsnwlusas

OVER TIME MEETING RM.1 & 2 tilumtlszanmsnmsldaud 4 salassath s1uin 3 Tuda

A% war TRAINING RM. tJumsldinuiaausulaslszunm 3 a3ddad a39as 2 % 51424 6

Ta9daIn

INMINATIZRANDATINT MEWAII IR LLaz@hvl,wﬂwmuauq
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