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ABSTRACT

The objectives of this study were 1) to develop the information system for comparing
course exemptions of students and 2) to assess the level of the students’ satisfaction on the
system. The samples were 365 students of Phetchaburi Rajabhat University studying in the 2019 of
academic year, selected through accidental sampling and thirty subjects in the system trial and
system utilization assessment by selecting through purposive sampling. The research tools of this
study consisted of a set of questionnaire to assess the students’ needs to develop information
system for comparing course exemptions of students, and a questionnaire to assess the satisfaction
of students. Data were analyzed by mean and standard deviation.

The results of the research showed that 1) the information system consisted of seven

parts: checking time of transferring/exemptions, conditions of transferring/exceptions, the cost of
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transferring/ exemptions, courses can be transferred/exempted, details of the subjects to be
transferred/exempted, transferring equivalency in changing majors, and examination of subjects
wishing to transfer/exempt. The testing of system for speed accuracy and quality was rated at the
highest level (X = 4.51, S.D. = 0.56) 2) The satisfaction of students towards information systems to
investigate the comparison of course exemptions was rated at the highest level (X =4.63,
S.D. = 0.49) as a whole.

Keywords : Compared expect, Information System, Subject
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ABSTRACT

The objectives of this research were 1) to build up the application of tourism information
in Thungsong district, Nakhon Si Thammarat province, 2) to evaluate the result of using the
application for disseminating tourism information, and 3) to evaluate the effect of user acceptance.
The samples were thirty tourists who were visiting Thungsong district area. The tools used in the
research consisted of an application for disseminating tourism information application, a suitability
assessment form and a user acceptance form. The statistics used for analyzing the data were mean
and standard deviation.

The results revealed that 1) the work section development on application for publicizing
tourism Information at Thungsong district, Nakhon Si Thammarat province consisted of three parts:
the first part was the administrator for managing tourist attractions information, the festival
information and important days; the second part was the comment of reviewer on attractions and
the third part was the tourists who had got the information in display section. 2) the assessment
of three user groups of system controller was rated at the highest level (X = 4.55, S.D. = 0.35),

reviewers were rated at the highest level (x= 4.57, S.D. = 0.46) and tourists were rated at the
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highest level (X = 4.63, S.D. = 0.54). 3) The thirty tourists who had visited Thungsong district, Nakhon
Si Thammarat province on information technology acceptance theories were rated at the highest
level (X = 4.63,S.D. = 0.51).

Keywords : application, travel, database, information system, Nakhon Si Thammarat
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ABSTRACT

The purposes of the research were to develop the essential oil distiller with closed-loop
control, and to study the results of the experiment using the temperature control unit of the
essential oil distiller with closed-loop control. The intervention was performed by a test of
distillation of essential oils from lemongrass. The oil distillation tower temperature was controlled
at 100°C and the condensing tank temperature was not more than 30°C.

The research findings showed that 1) the development of the essential oil distiller with
closed-loop control consisted of a temperature control unit with two parts: the temperature
control unit for the essential oil distillation tower and the feedback control (PID control) of the
condensing tank, and 2) the results of the experiment using the temperature control unit for the
essential oil distillation tower and the condensing tank temperature controller showed the
feedback control system which was able to control the average temperature in the condensing

tank at 19.73°C and the temperature in the distillation tower was maintained at 100°C.

Keywords : closed-loop control, temperature control, cooling pad
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panwuurenauanulnsUIuIng 40 ns anunsanduldasganssagliiu 4-5 Alansy
PNAFURIUAUINAN 32 URIAT TANGIVDIIIN 50 LwURLIAS

2.1.1 A15AUIUNIUSUINTVDINBNAU

Ingldauns
V= zD’h 0
4
WUAT
v 3.14x(0.32)" x0.50
4
=40 L
2.1.2 Vsunsarsiu meluiiuiile
Ingldauns
P=pxgxh (2)
UUAT
P =(1x10%)x9.81x0.12
~0.012 bar
2.1.3 Awamndsulunmsfnildiden
Ineldauns
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Q=m(u,—u,) (3)
—7.8(0.4184—0.1046)

—2.44764 KJ. 39 =0.5846 Kcal.
=2,104.56 Kcal/Hr .

2.2 msfuwaRafunsAuLiunsnauhsueusEme
szuumusiudunsdemanudeuainledeulnalununilvievenniomiuniy wazes
fomanudeuliiuinanmdefundusduvesnan fnanmdeduiitesldiulaud 1 uazih Tagle
dhillwariuszuununty aznanafuintisensemeuututh

2.2.1 MsuanUagumINusauYadAI oY
nMsmsaIINIswanasuanuseuvesivasiu wazlethilsanusiondutiniiumeou
SR 40 9T nadeuNgungil 24°C At 44°C Aldavihmsvedey 1 Falue 45 wil MNauns

Q=MC,At (4)
e
At=(44-24)=20C
WNUERT
J .
Q =3.15kg 4.18W (20°C)
Q =263.34kJ

9 v o % 3 P’ ! o =
WaﬂﬂqumﬁmﬂWNﬂIUﬂqﬁwqﬂ'}qmLEJUUWM@E]LEJUSQWF’YJ‘ULLUU 1 sU'ﬂlN 45 U

263.34Kj /6300 min =42.8W
ala
42W x3.4121=146.037 BTU /h

wankirauwmsawasvwin  470.875 BTU /h

2.2.2 USHR15U9909AU LY
MSFIMUSINASTIEIATULLLYLNAYBISIAULLLAIULLY 4 T g9 25 L BUALIAS
mlANaNNIS
V =zr*h (5)
V = 7x5.08*x25=2,027.64 cm®

wlanugAeLAULLDS
=2.027 L

(28]
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2.2.3 MNNISAIVANLUY Tilof

v 6 %

ﬂ?ﬁﬂ’)‘UQQJLL‘U‘Uﬁi’@a Lﬂu5¥UUﬂ’3UﬂMLLUU@‘T@]E‘1"]u-U§ ﬁ-’e]‘Lg'W‘Llﬁ‘ (PID controller)

Usznaumessausenaudinty 3 d@ulaun Proportional (P) wmaﬁamsﬂ%’u YIULUUEREIY, Integral

() yanedia Msduiiinsndnygnal uag Derivative (D) wanefs niseyiusdyana Arduusves PID Ay
U TUBEueNsTINT AT ST UUALANNTS

U
BRIV

t
Output = K,e+K, [edt+Kp, % ©

P-mode

Controller
+
Error -mode + QOutput
Controller
+
D-mode

Controller

ﬂ. <l a
MW 1 N15AIVANLUY TiLof

1NN 1 wanan1smvaneila #iled dniseldnusiuiuaunsaiualildnulawuuin
Wea (P, 1, %158 D) %3 auuuaeavinsaunu (Pl use PD) Tasaiuisardsnuuulunisviaule aae
st mualiduyseansvesiniuauiliseanisldaulidugud

3. JunpuNIAITUNTIY
3.1 mssenuuudUszneuenadanduiiiuvesvmedeszuuda
aammum%‘lmnfﬁl’wfﬁwam gy wenLduanssvuy Aosruunduisfunen aruay
gamgiseszuulanuy Wlod vmthiinduindunessame Wnaedule dulufigaaauuiu wagszuy
Auututhifuvouay memuAuguugiinieszuulauuy Wled vwthitangungfiveslothanganduly
naneiduvesvan ensniitunonszive futheenaindu Tasgumgiiflmnzaudusunisnduitu
vevazmanayulnsegil 100°C uazgamailuszuuaruuiu ligau 30°C 7]
3.2 msaaadesnduidunonssmeauauiesEULTn
af a3 eandutfunousziveatuaudsszuuda lnedaUnsalnsiadugungd
(Temperature Sensor) Tuduyandu wazyanULLL InUszanana Weliszuuannsaviiaulalu ¥
gaumafififmun waznaaeunITuYeIEUUIEsvnuldnaenszeznalunsmeaey A
sanukuuly
3.3 manadeuAsanduihifuveusvmeaauauieszuLTn
yn1snadeuiad sendutindunenszimeniunuiiesruula Ao nAdpuTTUUATUAL
gamindl ves yanduthiuneuazme Tasdsalinsia 100°C Wunan 45 il Sufinuanisaaueu uas
nageun1sAIUANengilusruuAIukiy Tnaatuauly gaumndl ldaauiu 30°C naany99een1sHneu
uaztufinnanisaauau thiafildaumsvesey snasunanside
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finen wazdumdayaniasndinhivauszme

.

sanuuuLaZE T sYATTUUATURLRA Trendudfuvousiue warsruuAtuRLRamnlifiATumiy

h 4 h

SETUUATUALRMMNAIBNAY THUURTUANIMMPEITIATULY

[y

T <100°C T=30C

aumniuanay

FURNTAIRIUMY

sTUURIUANRMATIVaNAL weATIeTY FHUUATUANDIMTNIATUML wEATITY
AR )

A9 2 YuppuMIALuUATBINAULTUENTEMEAIUANAILSEULTA

mﬂm‘ww 2 memumaumimLuumumiaaﬂaumuwamvmamumumaivwﬂm N5
ﬂumwauammmmiaaﬂaumuwamuma wazvnsoonuuuiaTesnduintunesstive woniduaes
syuy Aoszuunduiunensyive waggamuktugamuLliy Tnsazsuramunginngunssiingamgd
DS18820 9nunsfadaluyandu uagyanIuLLL in1snsavaeulaegUnsalUszanana Arduino MEGA
2560 R3 gaumgiivifosiluganduil 100°C uazfugamgfiarngaamuuiud 30°C minliidulunudeuls
sruunduindunensyve warszuUAUANYAAIULLL sheuauntasdulunudouls sasstasnatly
QEEIEGRN)
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NAN133Y
1. wamsﬁmmLﬂ‘%'aené"uﬁ'lﬁwamsmaﬂwquLwiﬁlﬂ
1.1 nanseonuuuiadesnduinstunousymeniunudeszuuladsenoudas 2 dau dud
syuuAuANauniuuula dmsunduindunen uazYAAIUANAMTIIULLIARIF AT 3

ATy
| e e I w f AAkEming
ceT o N P \
| [ :
| [ :
| 1 :
| | :
|
L

=
=]
m
3
3
=
3
=
Il
Qo
=
3
m
=
o
a
e
|
ﬁ.l :
e | !
—— — —— — )

i:ﬂ ATUANN A

MW 3 NsRNKUUATBINAUINTUVBNSEWEAIUANMETEULTA

il 3 mseenuuulasiadiauaianauiniunenssmedesyuuln Taouenfunieanay
ihifumewszive (Boiler) LATYAAIULUNYAAIULIY (Condenser Tank) lagazsuAtammgiiaingunsal
A3299U mﬂuﬁaéfﬂuwaé’u e Tﬁmmm%'ﬂmauﬁuammﬁmﬁ maamwuaaﬂumwmaau waysu
RUNNTIINYAAIUKUY Lwammimunaumammum mammmmmwa iﬂmswmuammu TaiiAuy
30°C mmumimaauamuwmﬂamumaqmm iiowenihaminsfurensemeuansiannd 4

AN 4 pTeenauindiuneusmenIuANMEsEULTR
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NNNT 4 kanspIsanausiuenssmemuANmesruUln Usenaume yanautiduven
swmgldndanuainuiowsin My (Liquefied Petroleum Gas) wazyamuuiuldyaviauuluy
15913 (Compressor) WiosLHIIZUI8AUTEU (Cooling Pad) wunm Y2 k393l

1.2 wansiaLszuueTesndutidunenssmedessuuln
fATeldsuiunsiaunssuumuauguniini ssnduiifuneussnedesruulaniu
Fumeunsite wuisruumuauiivinanulaefgunsainsady gungiludiugendy uasynniuuuin
Uszananarmedsnisauauiuy filed aunsavinnusiuduldnaensseziaailunismeaeuniuveuian
oI uaLanIfanIwd 5

unsas i l

MIZURREY
Adapter

e

Mok

S
Hwmaiiagoauihinail

. g
EwreTiagouainnAnz — el

EspB266

27l 5 szuumuANgumiIeanduiiuveNsevemuANmeTEULTn

nnmd 5 wudud eszuuaruauriin1sfuan o v Sludiuyandy wagyaaluuy
yaUszananaazyitnsUiuNeiaes 181 (Motorized Valve) Tilanudusiusiugamgifidosnis 1ngld
MANNsUSULASANAAMENN3Y84 Ziegler and Nichols Tagiansananneigamgiififaldaingunsalin
oaumgdl vmsuiudn K, war Ky uaud iiudn K, qunseisdygameeniinnsnouausisin
“quarter amplitude decay” 9nsuiiu K, uaz K, aunsgisgueglussduiivonsuld aunsnniugu

gaumniivedsyuulanuiifeIn1uanInIun i 6

A 6 gungiiinIsanauindiuveussignluANmesEULTUA

[32]



11581531775 “N139n1swalulal U IeaeIBAUIENTAN

TMermU

U 9 atuil 1 1hsu unsAx - Tquiey W.A. 2565

INNINT 6 LAAIAUNNTLATEINAULNTUNBUTEMEATUANAILTEULTA LAAIKNE UATAIUAY
H1uMne el Arenslisulusunsuuy ESP8266 Suataumgiinialaangunsaiingamnll DS18B20
UARINAULLENNALATY Blynk Uuiletie duszuudumesiin

1.3 NANINARBUNTVINIUVBITLUUAIUANGUNN T VDATRINAULITUNONTEMEAIUANLUY
Yanuinanmsindayau AT Igy NNITNAREUNTTYINNILYBIYARAIUAN N INBNTUYBILATOINAY
duvenszve lnedsldldnisaivanssuuln wuuiiled

anmaiiitliildaruau

2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

a1 (t)

A 7 nanIVedeUYALATEINAUINITUVENTEYEY ATUANMIETEUUTA

INNINT 7 LAAINANITNAFBUYALATBINAUUNTUMaNTEWE AuANAIesEUUUa Lagdilivh
nsauangmiluganau seuvansavheaumailuganauldgegan 110°C

100 ‘c

p
=

9NN 80 "¢ GRIY

e

gamgil (°c)
aaunni (°c)

1281 (t) 180 (t)

(n) (@)

A9 8 NANTVINADUYALATINAUINTIUMBNSTYE ATUANIETEULTALUU TiloR

NN 8 UANINANITVAFBUYALATBINAULITUNBNTEWME ATUANMETEULTALUY TilofA
A 8(n) ynsnadeusruumuANesEuLTaLUU Wled Tnefmunrinluaui 80°C uazn il 8(v)

MN15NAA0UTEUUAIUANAIEIsULTALUY WLaA tnefmunaAInIuANT 100°C S8UUAINITAAIUAY
gaumnilundedy vesyanaulvinsildmuiieanuuuld
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gunni (‘c)

<
~

v (t)

AN 9 nansvedeUNINANLeNasreanazlaf AruANmBITULTALU Hilef

1NN 9 Han1sVegeuNIsNauUNuneNazmeInezlaf AruANAesTULTALUY e
sruvannsanIuANamMnilunliedy veaganauliinei laauiteanuuuliin 100°C

o o

imsnadeuMsinuvessEuuAIUANgu) IfsAuLiut T uvensEmY muduneunIivy
Ineldigaugisiildainyavianudunuulsns (Compressor) wiouuniszueauiou (Cooling Pad)

Y 9

W v usesh thlunyudeulugaaivudy Weauaugamaiilugaauwduliiy 30°C fsnmi 10

25 21
20 V 20
15 19
10 18
5 17
0 16

72
84
40
50
60
70
80
90

100

110

120

o
©

96
108
120

(n) ()

v oo v
o o &

AN 10 @UUYINTAKUYAAIVLLY LAz InILd

v

N0t 10(0) uansgangiildaingavhaudusuulsn? wieuumsssuigeuiou 4
navesnanduihifuneuszmeinaglad 1 4alus 45wt uandiiufaaveamaasuuUasgunnd
9NMsuanUAsuANNToU 1NYARIULLIY aansasnyIgamal gavimLdy edeegi 20.38 °C uaz
Al 10(0) wansgaumnTitnldnyaaiuwiu aunsdnwonmgiigamgiedslugneuuiuil 19.73 °C
Isumenssme 5 mL 15Unungled 2.5 K6 ndwunan 1 2l 45 i

2. wamsnaaasliyanuquanmgiivaaniosnduthsiunesssinearuguuuule
namnaedligamuguaamgiivennissnduintuenssmeaiuauuula wui yanauau
pamgivenniesnduiiiumenasmeiiruaunsalunisangamnivede Aldrnudofuiifgumgiiged
100 °C Iriamasvsudeluyaeuuniuliiiy 30 °C Tnganusasnugamniluganiuuiy waefl 19.73 °C
issmedmiunsuenshresteamaninduidunesszmeiiliainnisndu
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aAUTIENANTIIY
1. mawauesanduthiuneusseniuansruda UseneudeasdUsznay 2 dw e
1) srvumvaugamginenduintuvonse uar 2) wazgamuaugampddiauiiy Taglddszuy
AvANdaludd Aensldgunsainsinduaumgi sqmﬂa"'uﬁ']ﬂ’wamsma Ltazsqmmmuimtﬂmfwﬁwau
sane wazldnismuauszuuln uwuuitled Tunmseuaugamgd ganduidiunoussweliiianaid 100
°C Tmngaufunsmnasunisndutnifunesazimeainaylad uazgaauutuuiuinduonszie 19
gaumadl vyudsulugamuudulaiAu 30 °C Feszuvannsasnwgamailuynuniy waed 19.73 °C
\igsmedinsunisueniresesnaninduintunenasmeildannisndueyludiefioonuuuly
Faaonadearu ynyss 238 wazsnila taewa (5] lshguuuuszuumuauuuudalusiaunldsiuivay
mefunsinung frennsligunaninganta (Sensor) Taseduii vharusaufuleduessngs uasld
lulesrerlnsaaesaiuau sasnislnavesindmsuunglaysuuudaludfifenaununisldussnuny
donndosiu uawas mlaias, 3Tl adeanud, uazdndde Kadude [9] lavihnsAnwyamiuutuves
iwdoanduihifuveussiveuuuviow ‘Lsﬁﬁqmmmmul,wwiasumaﬂLﬂﬁaumm%uﬁ’uﬁﬂLﬁuluﬂisvaﬂﬁlwa
auvnaiuausarinaulen Immiﬁmumé’mwmﬁluamaaﬁﬂmwashueqmmuLL‘Liu Ihduvenssineun
fiand 300 Anssiodalus IngliuSuanhifuneusswed 7.8 fadans uavarnuansvaaesliynaiunm
puvndivesndssnduitunonssimemuauszuudna uuuiiled yauszmanadauansalunisuiy
uelnes 1142 Wiaudusiusfugamgfindesnis lasldwdnnisusuusenn K, , K, uaz K,
AUNENNITUD Ziegler and Nichols
2. HATINNIVAFBUTFUUAIUANgATend U TuMeNTIIY warITUUAIUANTEUIBANLSOU
fapuuiu Tagldmsmunuieszuulauuy #led fifinsasivaey gumaiifiFesnsaunuegaasaiian
wazviinsUsuUTaR eI Nzl iusE Uy ssuuAazaunsaniuuseiugumgdivdesnislé
ARBALIANADAAR DI UIMIE U WATSWY 51Y3ANGA [10] ladAnwin1siauinisaIvnuuuy Wa/dn
Tnsnsinisauauuuy filed lumuesugamafidilussuumsarnufeusuudn Ainmsluadouresiey
pasAnan wuiiszuuiimunila led larlenesynman uasAauiionatn a anuzegivedszuy
Yiouign

LRI
1nnTeeNLUULAzas AT penduifunensseauaudsszuLTe wuuiled fianunse
AuAuguvnd venduinduvenszive uaraUANTEUIBALBuImMuULLY WelRsruudauaiysal
wndadu Tnginlunaaesldassiviamisguruudssvayulnsine Jawmdadessie wazaisiinisiaun
i T 1) Ufudsulassadsessgunsallifianumenunndeiu 2) Uiundsugungfisalu
Tivzauiusdavesasulng lagannsadonanviavesayulnsiviunndy ielidiedenislda
avanBaiy
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unAnge

n1518uaf i fngUszasd il omurssuunisusmsdaniaii ensavaeusiofuaiesed
suUsEIN YesRAIEINEINSANsaUmA NnTInendeNvnansay nguiinvaneg Uszneuse fidaugy
$1uu 3 Au Wt fiagduimsauIneinisansauma $1uau 41 au ldunlasnisidenuuuianzas
(Purposive sampling) famnszuusaeluswnsu ASP.NET uag SQL Server wn3asiiefildlunside éun
wuuUszdiulsEavsamm wuuUssdiuanufionsle uazszuuUImsinnsfionsinaeusiefuaie afanld
Tuns3de léun Aneds uardrudsauunmsgu

NaNTITENUI STUUNTUTINTEIANST onTRaeuT183UT WS TauUTTINM vesAE
YINTATAUNA W INIREUMIENTAY Usenausmie 4 diufe 1) daudiddeya 2) dulszauiana
3) dausioaune way 4) dauatuayu ssuuiaunluguiuuiuseundiaty W Adeauununay
sutszina annsaudludoyasenisinldine wagldnadnifigndeuazutiug drelinmhaudiany
07 uazusiug Bty fuimsldsunsnudoyaasaumaiigndes ansatilumasulumsdadulald
Naﬂﬁﬂi&ﬁuﬂ‘izaﬁ/}%ﬂﬁwmHQL%EJTU’IQJEWEJS’J&JEJ‘EJL‘IASS@JUMWH (X =4.00,S.D. = 0.66) Wan1sUsELiU
arufianalanindldszuu Tnsmmegluseduunn (X = 4.25, SD. = 0.69) defu Teasulddrssuud
fimunduanansatlUlglfeiuasiussansnm

AMENATY : STUVATAUVMANBNITIANTT, SUUSTUA, ASIsuLlloy, Audlefe

ABSTRACT

The purposes of the research were to develop the management system for the monitoring
on actual income of the annual budget in the Faculty of Information Technology, Mahasarakham
University. The target group consisted of three experts who were evaluated efficiency of the
application, forty one officers and administrators, selected through purposive sampling. The system
was developed with ASP.NET and SQL Server. The instruments used for the research were an
efficiency assessment form, a satisfaction assessment form and an income management system to
monitor the annual budget in the Faculty of Information Technology. The statistics used in this
research were mean and standard deviation.

The results of the research revealed that the information system consisted of four
procedures: 1) data input section, 2) process section, 3) report section and 4) supporting officer
section. The system was developed in the form of a web application. The research findings
showed that planning and budget officer deduction information can be easily edited and accurate
results, enable faster and more accurate operation. The administrators received the accurate

information reports that can be used for making decision plan. The developed web application
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was already tested by the experts on the efficiency which was rated at a high level (X = 4.00,
S.D. = 0.66). The users’ satisfaction towards the system was rated at a high level (X = 4.25, S.D. =
0.69). Therefore, it was concluded that the developed system can be implemented practically and

effectively.

Keywords : management information system, budget, yearly, credits
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ABSTRACT

The aims of this research were to 1) develop the voltage and current control system of
hydroxyl gas production for welding, 2) evaluate the constructed system's efficiency, and 3)
examine students' acceptance using the technological acceptance model. The sample group
comprised the fourth-year students of Arts Industry, Nakhon Pathom Rajabhat University. The
research instruments used in the research were a system for producing hydroxyl gas for welding, a
questionnaire for efficiency of experts, and a technology acceptability questionnaire. Mean and
standard deviation were utilized in the analysis.

The results showed that 1) the developed system was divided into two components: the
section control and direct the voltage and current control system used to generate hydroxyl gas,

and a gas welding unit that worked by electrolysis in an electrolyte cell. The primary equipment
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was current and voltage sensors, a microcontroller board, a gas welding machine power supply
unit, and an alarm unit, 2) the system of performance tests was indicated at 25 volts, 1 liter of
water to 1:10 g. of baking soda which can be produced a gas volume between 100 and 500 ml.
The average time required for gas production was at 5.71 - 39.30 minutes. The solder terminals
and copper wires at 35 square millimeters were used, an average soldering time of 26.29 seconds
and an average soldering temperature of 220.The measurement was at 12 °C. Welding and soldering
produced highly durable work pieces, and 3) the students' acceptance were rated at the highest
level (X = 4.53, S.D. = 0.53).

Keywords : hydroxyl gas, gas welding, voltage and current sensors, electrolyte cells
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ABSTRACT

The purpose of this study were to 1) study about how the supercapacitor and battery work
when being charged and discharged, 2) analyze the supercapacitor and battery efficiency in relation
to charge and discharge, and 3) determine the luminescent efficiency. The sample group was 75F,
15V, supercapacitor. The research instruments consisted of supercapacitor, lead-acid battery, solar
cell, LED lamp, data logger. Arithmetic mean was utilized to analyze the data.

The findings showed that 1) the supercapacitors and batteries can be charged at a high
currents to modify their charge and discharge behavior. However; the voltage must not be higher
than the rating. Changes in voltage and current are transient. The amount of current used determined
how long it took to charge a capacitor. The time was taken to fully store energy decreases with
increasing current, 2) the effectiveness of using batteries and supercapacitors together for charging
and discharging was shown that charging time for super capacitors, batteries, and solar cells was spent

two hours and forty-eight minutes. Additionally, the supercapacitors and batteries discharge energy
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to LED for eleven hours and thirteen minutes. Also, the SC connected batt's efficiency was 93.18 %,

which can be illuminated batteries the university sign all night.

Keywords : Charging and discharging, Photovoltaic, Supercapacitors, Power source
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uaznsvsaeEeInga egelsfaudnAuuszadseinduisasyanouiesinediuselovid el
UsyAvBnmiifuarsaiivanzan venanideelfldssdundinugauasnsanasesnsuanseiiton

Adnan Rafi Al Tahtawi and Arief Syaichu Rohman. [4] NuiTeis og Simple Supercapacitor
Charging Scheme in Electrical Car Simulator by Using Direct Current Machines. 1 1 SSATERURTAV
nsvisafilasunmsesnuuuluseminmsiusnuazvzasiusnlusasudliii sUuuuAsIafionnuuLI
mméhl,ﬁuﬂﬁzqQ'wmﬁ?u%gﬂﬁﬂﬂ%l,l,azwmaaﬂumaumﬂlv@ﬁﬁwam ﬁ’)ﬁ?’]aaﬂgﬂﬂ%’m%mﬂ%LLiﬂM’liJ(gf’J
Sraosimeunsountidsdnduluie Proto drive dulsznaundnuesaiositaosfeuaimaslnii
nszuanssaesi (DCMs) wionunuvyuiiidosles uwuusliiunsmaaeuluaiesirasdagldanguuuy
vosnuuleenuuuiiufe uwmiadu aoudu uazgusisvesnuusUdmdsunimy nansvagouuanslyi
diuiusinanszudliihwesiafuussdafusyqBenadududaduiuuinavesuanbeves
sunuunuy dufvuszedesinidugunsalliinifinnuaunsalunisifundanuganindafiuussqund
venaniildnanlumsnsauariansalsinasudoiouisuiuwmamdsnliindu 1 desan
foldFevindaduivlszaendngnlfiduund mdsnuufslusosudlida lusswisnsiusn
FufuUszabenannsnsauasiansandsnuliilfisdu

Jiang X, Zhang J, and Jian W. [6] 47U7 9 ¢ 1389 “The Analysis of Ultracapacitor Charging
Efficiency” Ifiauenguinisvifadufivlszqbesdn Wiliussansnmnismnisvesnszuatazussfuas
nsfnyIUsEAvBnNTIYTEe Seduegiuanimiandesluvgiu Bnisvisafuandatures Faufiuusey
ewn Wumsmeaeuiinszuadsineiu Tnsmsinsesideyanismaaeuanuanysal Tn1sBuuainuais
TnsnsiSeuifisunanmsnaaeuuaziiasziannmgul] aavineagldisnsndaiifnandmiu dufulseq
faan msduduAnueaziBoanisviafuiuiszadeiniiomidein wadildaunsotulddniy
nseonuuugURsaiv fakazfiuifunsv$alundnnisiugiunisteoynsuuazaunudmivemiade dufu
UszgBaamiimsvnsanansds 1wu vifandanunil msvndauuuiiad wazdu 9 FBnsnfaninineiiay
lasunisfinwnisvinulueues

Bodnar R., Redman W., and White W. [7] mﬁﬁaﬁ"aq “A 250W/30A Fast Charger for Ultracapacitors
with Direct Mains Connection” léiaus3uuuun1sgsaegresininasvuinnegtininvasdiiulsey
feanfinensafuunastne 230VAC 13osndaazldenwneonuidulwiinszuanss Feazdaevaive
dwiunsimdoniuasnginssudu q Alimunzauludufivlszadaenn fanuinaisuazainuige 39
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L‘UasJuLLiJam’Jmaa’mmiéﬂwmﬂ’muf\]umﬂima%ﬂiﬂwLmﬂumiLUaﬂuLLﬂawanmeub\lﬁmmmw
(0 - 16.2V) wazaruiusIuvesszuU i men fewmiasrieannsgydsldnnnihmshnuresaies
ysaluuadsyAvsamiiuiy
1N5189u3TeTina sy i FuAUUsEeB sealfaumuUuNd suge Lazaanga
pfmdsuldlunaiiisng miadsuiinunssuags 1 18 duuameiliaunseriild Tnesideiiay
Jafunslifuivussgiensmiuuunnediduumasiidandsnuielddmiuiondanulwil vy
viaaaueadd dwsulrldestheuvningrdslurasnanansiu TnefiduiusyaBasaniininsnisldauls
wnnimisduindng (9]
Bantunsive

1. 30N 533y

;ﬁﬁalﬁmaaammﬁuﬂisagu,amJa'aaﬂizﬁ;‘uaaﬁalﬁuﬂizaﬁjwmmaaaﬂﬁLﬁ"uﬂﬁzﬁ;LLawa'asJUim
TngsedAuysyqdsansruduuunne’ uasvnaessendanu (Uaseuszq) liiuvasaueadilaed
wdosiiofldlunisisesad

11 ﬁqLﬁuUssq?fﬂmm ﬁmsmmsLﬁuﬂiquLaxﬂéaastﬁ!maqéhl,ﬁuﬂisﬁfiqmm?fﬁa ELNA [4] ju
DYNACAP 2.5V, 200F 911U 6 ¢ soaunsuaglavunaiiia 33.33 F, 15V Fanwil 1(n) uazsu DYNACAP
2.5V, 250F 993U 6 7 seaunsulivuiaiiia 41.66 F, 15V Fannd 1(9) hansevuuiuldvuafite
Ay 75F, 15V $1uau 1 n dsamdl 1(e) Fefiseunisldarn 10 T wde 1,000,000 F93ns (9]

(n) YUAAR 33.33F, 15V (@) YUANAA 41.66F, 15V (A) YUIANAR 75F, 15V

AR 1 Fufiuuseadsenn

1.2 wumno3 wianzia-nsn (Sealed Lead Acid Battery) ¥u1m 12V, 42Ah usadiuUszqgeqn 14.4-
14.8V ussiusign 9.6 V 919mslden 2-3 T wie 500-600 Tndns

1.3 waduavending WEenldidurilinddnoundniiien (Single Crystalline Silicon Solar Cell 3o C-
Si) 1denldEe SUNTECH swardsluiin 100W nszua 5.55A wseiulniingean 18V Aavuuiy 2 une
Aasetuminiionans 1 4w 15

1.4 viaeauoads (Light Emitting Diode : LEDs) vuna 10W, 12V §1u3u 6 naensisidu 60w

1.5 in3esduiindeyaviegunsaiiiudeyaiivie AGILENT 34970a BENCHLINK DATA LOGGER 141u
nstuinAussuLaznsTed N5 Tnsyudas asufadunmutus (Shunt Resistor) SlfAanuduni
0.001 2
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2. Uszrnsuaznguineeng

2.1 Uszwns leun dufiuuseqBeeindve ELNA

2.2 nausnegne I faufuuszaBeeansu DYNACAP 2.5V, 200F $1uau 6 # seeynsuldvuia
iR 33.33 F, 15V uazju DYNACAP 2.5V, 250F 9113w 6 6 simaunsuvzlavuiniiin 41.66 F, 15V thia
dosyuinsevnuiuazliawafinaaugdu 75F, 15v

3. SunauMIRiuMINARee

nMsfnywginssunisiivuszuesiaufulszadenlnelfivaduaseniing Juunasiniandsny
udndsnuildluiuiludiiusgBensuiuiunnes wdmindulutsnanasduifundeny
Heansazdrendsnulitunasauoadfiieliuasadndlnidestneumingdossgsuys Iidudunis
neaosdsil

3.1 eapsreI A UAUUTEB IR uLUAAeT TUNSsLANIadLAIDITIRg LagrasnuLeadq
nsnasedldnuaidasfianaituuy 01a13 1 9u 15 aazinereansuasmelulad uminedusiy
suy3 Iaesesiudusevinaeaduaseniing wame Mifulszabeinuaznasaioadanismaadlsviiny
Fupousanin 2

Supercapacitors/

Batteries storage
Photovoltaic Converter LED Lamps

J

Y

-
-

Controller/

Y

Sensor

a

a4 .9 & ] V] o o
AN 2 VURDUNINUUTEAUETUaasUTZAVOIRMLAUUTZEQBIINNULUALADT
3.2 fiaadfiulszgBeniulunnes wadkaoiing uazvaonuoads duaieiienans 1 du 15
feNIN9 3
3 ° v a ¢ - v A48 o
3.3 MsiiudsalagmIuAuNTYIUmEEInd Si uag S; uarnyAN1TUTEBUTIIUNTIAUAY
UszqBagnnisumsil Tanazduiinaussduaznssiavaziiulsyy fanmi 4
3.4 n1sUaeslszylrnunasnuteadi laugisanarsfulnlaaing (S;) Aetsashiiunasnueadd
JuiinAusssuaznselavzUaasUseq waginAUSunanisdesainausinutisumimendesiuigsuys

Y =

fannil 4 lnevganeasinisuassuszilaussiuiivaenueadilianansaliuasaindla

Solar Cell i L

LED
Lighting

R

MY NI N WY

] o 1 a & aa =
AN 3 ALLNUINITAAPNIVIADALDADA NINN 4 'Nﬁ]'ﬁﬁﬂiﬂa
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o/

NAN1SIY

l— TMrRMmU

a < 3 v a (4 a
1. ‘INi]ﬁﬂiiﬁJﬂ'ﬁLﬂ‘U‘Ui:ﬁ!LLa%ﬂ‘UaaEJ‘Ui%'«!’UE]\‘m'JLﬂ‘U‘Uig 1YIYINNULLUALADT

N13Re3WANAUUTEY A ULUALADS L8

nMIneaew AT Izideyalanadl

a I3 ] v a Y o v ¢

1.1 wyfnssunisiiulsey taedesiuduiudszadseinduuunned sundsnuliiinniead

waee17nd Fuusnusenuliinitiaduaserindesdiangeda 20.55V wazillededaiulseaBeeiniu

wuamas by i liusadulndn A dadanivuszadseandu 6.79V usadulninfidwunnes 6.68V

AIUANT 5 drunszuanuuszguasianulsyaieantausnaziiauuuiuiiiiule (Transient) usnssua
AUU2u0IuURAe3aninRuUUAIAST mun1il 6 nanfildiiulszqauiuiidade 2 4alue 48 wd

'3

P = v & a ' Y 5
M1919% 1 ﬂ’]ﬁLﬂ‘U‘Ui%?UENWDLﬂUUiSﬁ;ENEJ']G]T]@JF]ULLUWLG]E]i

ALLFIDIN

a

ng warlauvankaadn a1unsauna

Vsolar Ve Vbatt lsc lpatt tcharge Wy(sc) We(batt)
(V) (V) (V) (A) (A) (sec) (Joule) (Joule)
max 20.55 15.58 15.49 2.09 16.02 10083 1,239,152.17 42,994.85
min 6.79 6.79 6.68 -28.04 -17.99 0
av 13.37 13.27 13.27 -19.28 16.02 -
20 - 18
18 - 16
16 - 14
14 1
12 o
S - 10 £
210 2
- o
> 8 8 >
6 - 6
4 -4
2 -2
0 0
0 2000 4000 6000 8000 10000 12000
P Time (hrs)
FUNHNU

= PN o v & 1Y) &
AINN 5 LLﬁQW‘LﬂﬂQLﬂU‘Uﬁgﬁ]‘maﬂﬁnLﬂUﬂiﬁﬂﬂULL‘UWLV’]@ﬁ
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0.2
0.1
0
-0.1
-0.2

-0.3
0 2000 4000 6000 8000 10000 12000

A
v

SUNAU
a ' < v & 1) a
AA 6 NIEUATIIAUUTEYURIRIIUUTERRULUAWES

MNAMA 6 NITLATINAUUTERVRIRIAUUTERE IRt uLUMNeS Janszuadaiiulszydiedn
Prausnazivdsundaswuuiuiiiulawdtanandudravmneiaduiisendesu Tuvaeiinszuaves
wumme3zifuauindmunedaduiisundsnuanduiulssqieen

20 20 = == \/solar
e \/ Dt t, SC
[ +—
3 10 10 E Isc
s 0 0 g
%-10 -10 g»
2 20 20 G
-30 -30
0 2000 4000 6000 8000 10000 12000
time(sec)
FUNSIUY

Mul 7 nsziasazsutiLiuUszuesdiiuuszgiuwunnes

1.2 m3UasauszuesiuiulszBaeaniuwunnes Tituvaenueads laegresudunseiuli

S8 & v & a o a a0 v A Y o |
vwwesiiulszqleiniuiunmeisviinindidssauioumindunazissiulniingeg Aee 9 anasniy
LANTNUAIAITIN 2 LaTAINT 8

'
a

=] v & 1Y) a v o aa
M3 2 W'JLﬂ‘U‘Ui%QﬁﬁJ\‘iEJ'J@ﬂ‘ULL‘UWLm@iﬂaaﬁlﬂizﬁﬂﬁﬂUﬁaaﬂLL@a@ﬂ

Ve Viatt lsc Ibatt Teharge p Wi(sc) Wi(batt)
V) % (A) (A) (sec) (Watt) (Joule) (Joule)
max 15.59 13.07 2.09 16.02 40412 60.77 4,240,208.89 130,766.23
min 8.67 12.05 -28.04 -17.99 0 54.09
av 9.21 10.07 -19.28 16.02 - 56.63
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20 Vsc - 18
15 13
(3} L
5 3
0 T T T T T T -2
0 20000 40000 60000 80000 100000
tme (sec)
Uaeenasau

il 8 ussAuNTIvesiivUsEaBeIniuwunneItaUdesysglivaenuweadh

NAMA 8 éfuﬁwizqﬁqmﬂﬁmmnﬁuazauwﬁqmﬂw%ﬁwL‘W”us (Specific Stored Energy)
AnTuumned udlusazifedfudiivuszadeanagliaidslniiaenis (Specific Power) gandn
wuRwed uananiifufvuszabesindadiifping (Cycle) viesounsldnuiiannsniinduunldldsndu
szozanlaglsidonysyavsam

20 1 —— e \/5C, Dt 25 =
o 10 N\ 24 2
g 3
s 0 T T T T + 23
> 0 20000 40000 60000 80000 100000
time (sec)
Uangndanu

Al 9 ussiuLagnIkaUdosUseylviviaanweadn

65 - == « «Power - 20
= = = \/batt 15
5 60 Lo Toons - -
3 LS g - 10 o
5 —~erraTo : >
g i e mieimimimraea, o
55 oo 5
50 T T T T O
0 10000 20000 30000 40000 50000
time (sec)
Uaounaanu

2?10 wseiu nszua uaziaslniihiisdesuseqlvasaueadi
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2. UszAnsmwvasiaiuuszgdeaniununmestunsiiulssquasUdesyssq

Uszdnsamas lnendsnunldlunisifvlssgazliwanaunndnfledisudundsnulunisddes s
LIAWINAULAYAILLANANUBING NI UBUNATUNS UGB YN A

o o o 2 9 4 W, W,
Usyansnmaesiunulseadeeaniulunmes (n) = _¢C = T (1)
' W, W, + Wi
v Vi — Vi
AMuuUBYnIuNely (ESR) = % (2)
d
wa"qmuqzyl,ﬁaﬁl,ﬁm’«mﬂ ESR : Wx = (12)(R)(t) (3)

namil 10 Mstendsnuieddesuszquesiuivlsrymniuuunnedliiunasauoads
wanamUUBLduTIea 0 Fa 3367 undl 9nusedu 1559V anaadis 11.12V 9ntuusaduazanasosng
47 9 929987 3367 §3 40412 U9 9NWSIAU 11.12V anaamnds 8.75V 1dian 37045 3wl w3e 10
Falaus 17 wiit anatlunisUdesuszq 40412 3undl vie 11 Falus 13 widt vilildussansamaesdn
\Fuszgdamandesufulunnediifiy 93.18%

3. UszansSuanisda9a319

UsgavBranisdesadng [10] daaunsi (5) dwsuldestheuninendeainnisudesusequesd
WiudszdeenaiusunmaslinaenueadiaUasnlad (Spotlight LED) 10W, 12V 471U 6 alal Mnaes
TaUSuaunsaeadng (B) daaunish (@) lanmuegan fnUsunauannnsenuinusedesnan wuid
USunaumsdesadneiidiuis B SUTunauasainnngawindu 144 lux Asunis C Usunauasaietey
=] | o a ' ' N
NEAWINY 44 lux Jsunansaasanaay 91.16 lux

- . . EN | xcosO
UYFUUNTADIEINNUUNUNDY () = d—2 @)
o a , . Lumen
Jszansnan1sdadddng (n) = _— (5)
watt

A dnsng

AR 11 AmungainUSinanisdesadnstheuninetdesvigsuys

AN5719% 3 USUNUNNSAD9EI19MNUALALITIA LA

AunueInnTsda g A B C D E F

USunaunisdesaing (lux) 80 144 aq 52 75 152
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M5197 4 usedu nsvua wazidsliinisUdesusyquesdifiulszBienfiuuunned
fin Vsolar Vsc Vpatt Isc (Amp) Ibatt teharge P
(Volt) (Volt) (Volt) (Amp) (sec) (Watt)
geam - 15.59 13.07 2.09 16.02 40412 60.77
snaw - 8.67 12.05 -28.04 -17.99 0 54.09
124 - 9.21 10.07 -19.28 16.02 - 56.63

15.59V fdalolihh 60.77W Tneileiade 9.21v fdali 56.63wW

&

91115199 4 wuwsanulni A daduAulseqdeindununnes wasltaduateindgedn

Al 12 Dreuving1aes1va)suysYnansdu (22.00 u.)

a a | i | da O aa
15199 5 UTUNEUNNTADNAINANUTLHZNVARFINRDALLDRDA

svezinnenndlay USNauasadng gl Uszdndua
(meters) (lux) (Watt) (%)
0.5 3000 60.77 49.36
1.0 800 60.77 13.16
1.5 530 60.77 8.72
2.0 320 60.77 5.26

NIT971 5 Vsinadesainsweamasnalesvlanueadi 10W,12V $1uu 6 vaeaiiszezsing 0.5m
fUSnaasainagaan 3000 lux Maalwih 60.77w UszdvBuanisdesaing 49.36% warfiszeyying 2.0 m
USanauas 320 lux fdaliin 60.77w leuszansua 5.26% fuunauasainasngauaziduluniung
msdosainefidloszormeddlnalsyinauasainsazanasuazanuduiusvastiadliily Usunanauaing
warlszdndnavesnistaunsliwasainadhenminendesivdgouys nensuaesndsuandaiiulseq
Seen Falderdenarildlunisiiundnuzidiniuunmesifiesdieds 70% fanndi 13
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J3uranuadng (lux)
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Uszanswua
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svezAnnenaslan (m)

Af 13 Maskiil wazUSunauwaaaing
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1. Namsﬁﬂ’mwqaﬂﬁmmﬁuﬂsmaaGTaLﬁ'uﬂixﬁﬁqmmﬁ’umeLmaémmmLﬁuﬂixa}ﬁﬂimﬁqn
1¢ nszuavesiufivyszadenntiusnazivdsuntasuuviviiviilaudianasduraumneiadusae
wiau Tuvaei nszuavesuunned astdudwand munefuduiidundamuandufivuseqd e
vzt unszuaivyszaueanummeI agiauuunl narldiAudszgauduiifnazldnansinid
nMswsanunameTiiiesd1ils Sedenndosiuanide Xuehuan Jiang wazany [6] Mivdesuszquesdaliy
UszaBeeratuuunned Wiiuvaenueadd Tnstaasuduuseduliinidatavesiufulszqdeeanty
wumnoardalndifesiu mntuussiulnihazdos q anawmunaniidesUssqlitunaeaneads

2. wamﬁm31zﬁmﬂisﬁm%mwmnﬁwizqLLaz‘Ua'aaﬂizqmaaﬁuﬁuﬂszﬁqmm fuluaae’
wuihdiUszavsnmgsds 93.18% Taendsnuildlunsifuuszgazlaiumnmsiusnndnifledieufundsay
Tumsudesuszginaintu nmsiendinunieUdesUszauesiuiuuszgiiaduuunneilrfuvaon
weadiazanasuuuiiadu mntuussiuazanasegned 4 sunatlunisudesuszy 11 $9lug 13 und
Feanansoliuasainsthonminedeldnaeniaiu

3. wansIATIEIUsEAVSHansdesaing TnefifuussqBnnsdosanfuuunnes Tendaey
ofilvaenadesnladuend 60w, 12v wuiwssAvnanisdesainigean 49.36% fiszerindonadlay
0.5 m Faulunungnsdesaing nguestaleiuasiuin [10] Hosseemedilnavssinauaainnzana

Jorauauue
1. YoiauanuziianisiivIdusslon
1.1 mﬁmwi“%mmLﬂuﬂﬁvﬁ]*c’Nsn@mu'ﬁaﬂﬁvwmvLLaaq S]lm usssulninlamasiAuiie
1.2 \flesos i Avuszadeeaduuunne’ arunsaUszaiinszuagsld udiflouszqauliy

a

LLSQGQWJUIWW’IWU’JLL‘UG]LG]’EJﬂ@Jﬂ’JiLﬂHWﬂ@V]ﬂW%U@

2. m5isuatesiely

2.1 Luaaf\mmmwiya&Jammummmmumuma1um1mmaﬁiuau,iﬂmumm Ansndudesd
199sdmTUlanlnaneenaNITUU

2.2 A3ASI99TUUUEFUTUNSYIIL (Sequence) sewindufutszaBesatuuunned 1y
gaunueu ImEJL%'mnﬂ61";Lﬁ‘uﬂi%?jqmﬁaul,t,ﬁqmmﬁm,l,uml,ma%‘
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ABSTRACT

The purposes of this study were 1) to develop the fire alarm system using economic
thermal imaging and the true photography, 2) to assess the suitability of the fire alarm system with
economical thermal imaging and true photography, and 3) to study the satisfaction of user on the
fire alarm system with economic thermal imaging and true photography. The target groups were
divided into two groups: the first group was the experts who had developed the system: three
people who assessed the suitability of the fire alarm system with economic thermal imaging and
true photography. The second group is general people: ten people who evaluated the quality of
the fire alarm system using economic thermal imaging and true photography. The research tools

consisted of 1) a fire alarm system using economic thermal imaging and true photography,
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2) a quality of assessment form and 3) a satisfaction questionnaire of the users who used the fire
alarm system. The statistics used in the research were arithmetic mean and standard deviation.
The results of the research were as follows: 1) the development of the fire alarm system
using economic thermal imaging and the true photography can be worked with smoke and gas
sensors and then transmits data over a Wi-Fi network. The server was made a fire alarm by sending
sounds to make people nearby to be aware of the fire accident, and notified the line application
and sent photos in the real events so that users could assess the situation in a timely manner
which was an economical and practical system. 2) the suitability of the fire alarm system using
economic thermal imaging an true photography was rated at a high level, and 3) the users’

satisfaction of the fire alarm system was rated at a high level.

Keywords : fire alarm, thermal imaging, internet of things
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