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Abstract

The cost of thin film fabrication using spark technique was low. The principle is
to use two electrodes of high voltages for sparking in order to let vapors of indium and
tin of wire fall down to the surface on silicon wafer. In this research, the properties of
indium tin oxide (ITO) thin film on silicon wafer from sparking voltage at 4 kV, 7 kV and
10 kV were studies. The ITO thin film was annealing at 2501 for 180 minutes and the
surface of thin film was investigated by Scanning Electron Microscopy and Energy
Dispersive X-ray Spectrometer (SEM/EDS). It was found that, the surface of ITO thin film
was the Amorphous film when high voltage was 7 kV and 10 kV. However, it was
confirmed that the voltage at 4 kV cannot find characteristic of the film in any way. In
addition, the higher voltage of the spark was resulted in the uniform of surface in the
film.
Keywords: Thin film, Indium and tin, Sparking technique, Scanning electron

microscopy (SEM)
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2. NF9NKUUNITNARDY

msadeaiiduunsiemaianisaunda fdmusenoudediuiidd 3 dau lduiiems
\Se9nszla (Rectifier circuit) 3995AUANNTAUNS Aspark circuit) kagn15aU1T AN
Iwlussgennuigaioadrsiiduuns Jeanunsandansaduluin 1-10 kv uagaud 1-10

kHz sananalunIng 1

i Fly back
Input 220 VAC » Recufier ‘ Y e ‘ Spark
AC-DC Transformer
I Control Spark Circuit Thin film

AN 1 UAaNnleazhnIunITvi9uYeIn1sasailduueenemaiiansalse

14995 Rectifier ¥nn1silasuseaunsssulniinszuaaduidunsssulniinsswanss
Intlenagsyning 0-20 Vde nnsusuauwssiulninssuaadulnendonlanisuen 3

wsaiulnihnszuanswinueminmgninludludunnvemdaudamansuunsiely

=

Fiyback Transfommer

T&T
.

= s
AINN 2 ’JQ‘U?@’JU@&IH’H&U’H@

A9 2 wanaeasmvaunsaltisalaldaasaseanudgenlediues TL494 Fadu
R385 Pulse width modulation (PWM) dsuaiuaun1saindsvesgunsal uanainiu
IGBT tua$ IRGAPC50UD g nirunlddmsunisaind shidundeudasatguuaiues

TLF14511F wazasradursasaananlasanansluning 3

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns

U7t 2 atufl 1 e, 2563



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 4

AN 3 1935ENYTAlveINSHARTENUNAImATlnaUlsa
A o a _a s v - ¢ S VYo I3 I3
AT 4 uansn1svinunisiaailduuiadlemaidaauise Jalavindeteinmiu
2 90 d1msuiundnglinuaindesvidnfeaindulnguiuainiiy lneliussysrinaues
a ) v ] i a s My v o
dudnivsaauinkazautiaui 2 mm leagaannmetianisauisalannaslumua1egsdsa

TdansazauwanduiduuulEuganau s

AN 4 N1519AINDULRBNAUAINTAN dmSunisausa

9
av a o o k4

Roulvlunuideiidmsvadaildufolaldussivauisadu 4 kv, 7 kv uaz 10 kV uaz
szgzhaluaursai 30 wiiindsntuladiiegadunuluviniseunigaumgil 250 C ian
180 Insdugnuinevasilanun usufiuesnlua lasunisnsivaaulay SEM / EDS 8o

JEOL $u SM-6610LV Tuiteulviunnsirsiuveaussiul i dildlunisaurda

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns

U7t 2 atufl 1 e, 2563



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 5

3. NAN1TNNABY

SEl

a

AN 5 NuRARLNUIBuReuAusanlonuuky silicon wafer Taksssulnddn 4 kv

AT 5 WEAAIAINNURIDULA LN UDDNLTAUUN URITANBULINESINN SEM fle

o w

AMAIWE18 1,000 WININLSIAUAUISAT 4 KV @S UNISAs1I9Na LU 8mARANISaUNS

¥ ¥ '
dQWb’ =

P P a IS ) P 1A a 9 1
AlBaUNgaMll 250 ssrwaloailuian 180 unil Fanuiriuialdleiuifdaudassn
lovosduisnuaziynunsnszaaidundan o uonainillevesduisuuaziynuuddnoun

wlasdaldlaweuseegsanysal Fedudulaiussulnirdmsuldlunsalnsedt 4 kv L

aunsavin A duiloNdy duneudiusanles 1o

¥

x1,000 10pm

¥
dawe‘ a

AN 6 NuURINANUN DU eNAU DN lRUULKY Silicon wafer Toussaulnin 7 kv

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns

U7t 2 atufl 1 e, 2563



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 6

AT 6 AAINTNN URIBULA BUAUDBN YA UUN URITENBULINBSIN SEM fe

Ma9vee 1,000 winanusesuaursan 7 kv Wekeulvluniseuwudedduaing 5 fanuin

¥
1

a & a & a g & A e = i a a a
UNIVDINURNAIUNALT UL LB AN Q']ﬂﬂqiLﬂjaﬂJm@"Uaﬂlaag'ﬂ@Q@‘UL@ﬂ@JLLa%l@a%@aﬂwu L)

=),

v
o A a

WndulBudulaindygruvesiuiulunwuuueerasila (Amorphous)

x1,000 10pm

¥
A a a6 a

AN 7 NuRINANUNBUReuAU BN lRULEY silicon wafer Tawssaulndn 10 kv

a & a a = a s & a aa s v
ATNN 7 LLﬁﬂ\‘iﬂ']‘W‘WUNUQULWﬂNVIu@@ﬂl‘*{J@UUWuN'J“UaﬂaumLW@ﬁ‘ﬂqﬂ SEM a1g

o w

Ma9v818 1,000 i1anksanuaUnsaf 10 kv Wedaulvluniseuduidedanuning 5 @
Funaladinloaressinnasiufinseefuldnwariduiduiianvadaweuinninnisin
wsasrulnilng 7 kv urogslsinudinsdudulaindygrvvesiuindunimuuvezyesiy

(Amorphous) utpgafuiunsiilssaulilunsaursan 7 kv Tunni 6

60

54.64
50

40

30

22.44

Atomic (%)

20

14.02

Tl m
1.86 0.58
o | m s

CK N (K) O (K) Si (K) In (L) Sn (L)

Element

AN 8 UTHNauvess I UukUANBuANTiveanlen N AT gy EDS

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns

U7t 2 atufl 1 e, 2563



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 7

sala

AN 8 wARIUSUNUYRIS I UUMNUTALBURsNTiveanleand Silicon wafer substrate
MENIAATIZIE EDS wuudeInsin dmuinusinaiuniigaiu Silicon duiliesainian
o @ . o & a o & af a o a '3 a v
5835ULTu Silicon wafer wsingalsinusnngnyinduiauduiesiiuesnledaiunsannuls
Wideiu Inefivsuavesduioundu 1.86% wazUSuiavesiudu 0.58% Fsa1uisn

gudulainmatianisaursaaulsanssuidauduReuAueanlon be

4. a3d
nsfnwusesulnilunsalrsaieasrsidudussufivesnlodasuuunudaneu
o & Y Y ) o o ¢ a o a A1 o oA
dusalumeannmsidusiulnihdmiunisalisavesainduifeuuazainiiufiaaiun 4
KV, 7 KV uag 10 kv Anudlun1sadn@edl 10 kHz vibiiinduloazessuindnuainnasg

1 U & o P a = I = [
BNUIBITU ITAUUNINTTDUNG UNHA 250 paA YA gaLduLIaN 180 UN AT FIUUDN

s

Aauiindulnsun1snsI9@auaInn1shs SEM/EDS Tunnsimsneyt faanunsadudulaiig
wsssulninluntsaursen 4 kv ldanusavnlmiadeWduls weagrelsAniunulind oy
wserulihastudu 7 kv uaz 10 kv nsdunadaygiunlasunisnsiadeulae SEM wuinia

A v

Juiduduuuussuesila (Amorphous) uenannuudsdudulaindewssiualrsafigeula

AN LN P LA NwEAaTLANNINTUY WHog19bslavinnsnadaumenALlA EDS wuln

USunaduLieuwaziuinedudiraudtesemasiinsimuiselluauinn

5. 1@N#A15891994

Harith, 1., Mariam, M. (2013). Preparation of ITO thin film by Sol-Gel method.
International Journal of Electrical Engineering. 1(6), 18-22.

Jeffrey, M. G., & David, W. S. (2012). Deposition of indium tin oxide by atmospheric
pressure chemical vapour deposition. Thin Solid Films, 520(12), 4110-4113.

Jun, M., Hiroyuki, I, Hayato, T., Osamu, T., & Yasushi, I. (2010). Electrochromic
phenomenon in indium-tin oxide thin films deposited by RF magnetron
sputtering. Thin Solid Films, 518(21), S6-5931.

Laszlo, K, Szilvia, P., & Imre, D. (2011). Preparation of transparent conductive indium
tin oxide thin films from nanocrystalline indium tin hydroxide by dip-coating

method. Thin Solid Films, 519(10), 3113-3118.

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns

U7t 2 atufl 1 e, 2563


https://www.sciencedirect.com/science/article/pii/S0040609011010327#!
https://www.sciencedirect.com/science/article/pii/S0040609011010327#!
https://www.sciencedirect.com/science/article/pii/S0040609011010327#!
https://www.sciencedirect.com/science/article/pii/S0040609010018092#!

Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 8

Rhaleb, H. E. L., Benamar, E., Rami, M., Roger, J. P., Hakam, A., & Ennaoui, A. (2002).
Spectroscopic ellipsometry studies of index profile of indium tin oxide films
prepared by spray pyrolysis. Applied Surface Science, 201(1-4), 138-145.

Thian-Khok, Y., Sek-Sean, T., Chen-Hon, N., Seong-Shan, Y., Yeh-Yee, K., Gyorgy, S., Zsolt,
E.H., Jason, M., Yoke-Khin, Y., & Teck-Yong, T. (2012). Pulsed laser deposition of
indium tin oxide nanowires in argon and helium. Materials Letters, 66(1), 280-
281.

Thongpan, W., Louloudakis, D., Pooseekheaw, P., Kumpika, T., Kantarak, E., Panthawan,
A., Tuantranont, A., Thongsuwan, W., & Singjai, P. (2019). Electrochromic
properties of tungsten oxide films prepared by sparking method using external

electric field. Thin Solid Films, 682, 135-141.

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns
Ui 2 aduil 1 we. 2563


https://www.sciencedirect.com/science/article/pii/S0169433202006566#!
https://www.sciencedirect.com/science/article/pii/S0169433202006566#!
https://www.sciencedirect.com/science/article/pii/S0169433202006566#!
https://www.sciencedirect.com/science/article/pii/S0169433202006566#!
https://www.sciencedirect.com/science/article/pii/S0169433202006566#!

Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 9

v ¢ & <
n1saeassAnuluvududandines

THE CREATION OF MOLDING ON PLASTER

Tnesd neandng"”
Associate Professor Dr.Phitoon Thongsap'’

'nuginalulagnisinuasuazinaluladgnanvnisy unTinendesuiguasaissd o.iles 2.unsadssd Ussinelng 60000
Faculty of Agriculture and Industrial Technology, Nakhon Sawan Rajabhat University,
Muang, Nakhon Sawan, Thailand, 60000

*Corresponding author E-mail: phitoon_315@hotmail.com o
AUNLUIIEUU 15 1N31AY 2563

Fuflusluunara 20 funeu 2563

U‘i/lﬁ'ﬂ -a Fufineusuunan 3 wwieu 2563

3

nsaseassAnuuduuuyulatawmes Iinguszasd 1. wiesfnwienulundegnaly
2. wieasassAnuluuuyulatawes 3. lieUssiliuanuisnelasenisaswassanuduuy
Yulanawmes 4. wethanusluldysunnisiseunsasuluieaseussauuSyyes a1v13v

Aoy o a co o & = =2 g da 1o & .:4' o

nseenukuy tnedisnsaiiunsiTedisll Tuneun 1 Anwn vuduinliegmily Yuneun 2 1h
a 51 v Y 9 v ) va o ¢ a A
Aundusuuuuiidesnisuadldndudivssaniidaduyudaramesamnssdiviion
Tunoui 3 Uselluanuianelavesiuslaaniidenisasiassanuduuuyulaianes anu
Fan duniseenuuy wazauuselevildaesy duneun d.drnnululdysannisSeunisaeu
TuneaSauszauUTyYIe @191391n1500NLUY

HaN15ITeNUI AudwlngiinnuisnelarenisaiisassAnuiuuuulaames lag
Ansmegluszauin audan nudndanildlianumangauiunisasassanuduuuyy
Uanawmeseglusgiuunn insgdnsiidfiudUudaddvwazyulaamesniidunguieaiu
o g v A o & a v & o Y @ o § v a & & a v v
bl lunudundadusivieiiuudinvilinaunfuduiieifeliu dunseeniuy
WU MNUUTDINERA T AUARET9aTIARYlUTEAULN INS1EIWERS NNV

o & [d ] a Aa ! ~ < v o = £ a
fyyu Eﬂll’]’ii]{]ﬂLUUﬂ?WiNaﬂﬁngﬂ'ﬂmLLUﬁﬂLLG]ﬂC‘]’]\‘ﬁ]']ﬂVILﬁ’]LWUﬂUV]'ﬂU Iﬁ&JMﬂ’]’{LSIJLLU’Jﬂﬂ

]

a

Mudantuy limileulas Adsslevildasy diluussendldnisiseunisaeuld eglusedu
1N e lusEauda1ns MeEnInNITesnkuy EiinisseuIn TanLagnIINIanIs
wan Feluilonivn dnsasuwinediuiaguasduneunsinudnduen dasamnsainaiug
= % 3 1 o a < a
SaensadsassdnuduuuyulaaweslldysannmsiSsunisasunslunianguuas
aaufuRla

o o 2 ¥ L3 4 s
AeAny: N5aENeEssA, udy, Yularanes

NIATIININALUlEIRAMNTTHLALIMNTIN UINURETIUAY yYAaIATIY

7 2 atuit 1 wa. 2563



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 10

Abstract

The purposes of this research are to 1) study common sculptures, 2) create a
sculpture on plaster, 3) assess the satisfaction in sculpture created on plaster, and 4)
integrate the knowledge with teaching and learning in the undergraduate classroom,
Design Department. In this study, there were four steps in research methodology. In
Step 1, the common sculptures were studied. In Step 2, clay was molded to form the
desired shape and glue was used to attach the molded sculpture with the square-
shaped plaster. In Step 3, the consumers’ satisfaction in the creation of the sculpture
on the plaster was assessed on these aspects: materials, design, and functions. In Step
4, the knowledge was integrated with the teaching and learning in the undergraduate
classroom, Design Department.

The research was found that in general most of consumers were satisfied with
the creation of plaster on the plaster at the high level. On the material aspect, it was
found that the materials used were suitable for the sculpture creation on plaster at
the high level. This is because the color of the Japanese clay used was the same as
the color of plaster which was white. When the sculpture was attached, it became
harmonious. On the design aspect, it was found that the level of the sculpture
creativity was high because the work made of Japanese clay which could be molded
independently was different from other sculptures commonly seen. The concepts of
designing were unique. On the functional aspect, applying in the classroom, it was
found that the level of this aspect was high. This is because at the undergraduate level
in Design Department, there is a course of materials and production processes, so the
knowledge of creating sculpture on plaster can be integrated with teaching and
learning both in theory and in practice.

Keywords: Creative, Mold, Plaster
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Abstract

This research paper presents the development and optimization of the boost
converter circuit with the support technique. This is to reduce the loss of electric
power during the starting switch and the performance of the circuit to increase the
voltage level. The principles and methods consist of two parts. The first part is the
development and construction of a prototype device using microcontroller
DSPTMS320F28377S to control the switch with PWM signal. The second part is the
testing of circuit performance without or with stimulating by snubber technique and
the comparison with MATLAB/Simulink simulation. The results of the prototype device
testing compared to the simulation show that the boost converter circuit with the
snubber technique stimulation can reduce the loss of power during the starting switch
according to the purpose of the research, while constant voltage can increase the
efficiency of the circuit by more than 6%.
Key words: Boos converter, Microcontroller, Pulse width modulation,

Zero-voltage switching, Snubber techniques
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Abstract

The small PCB punching machine has facilitated the drilling of PCB to be accurate
and fast at the position which uses the microcontroller as a control system. This
research is a study of the movement time of a small PCB punching machine from
stepping motor control by a microcontroller with different moving distances: 50 mm,
60 mm, 70 mm, 80 mm, 90 mm and 100 mm. In addition, the frequencies at 50 Hz,
100 Hz, and 500 Hz were used to control the stepping motor. It was found that all
frequency movements for stepping motor control were linear. When the higher
frequency was given, it resulted in shorter time for movement. However, the slope at
50 Hz, 100 Hz and 500 Hz frequency had different values: 0.1926, 0.0931, and 0.0521,
respectively.

Keywords: Small PCB punching machine, Microcontroller, Stepping motor

1. umin
Tagduanuimviilumalulagladundunuimdfgludindsedvesuyvdniumigeg
lidanduduinermans msunmd wagdugramnssy dslunisinuniagnaivngsy
fugoserdeauudiug lunsudngunsaislunugnamnssulifussansnnuasd
wasgIumNfigraminssudesnts duuisilidiuiimeluladdudidnnsetndduainn
uspgndldiuanuiuieiosinsna negeramnssulviaenadesiulunisldauls Bernstein,
2003; Ferdinando, 2005 wag Nae & Andrei, 2010)
lesangaanvinssusingg axilluduvensesdidnnseinditiluifedesieluduves
n1sAauANAT 033nIA199 udausnsldau fedulunisesnuuuisesiaiinenaasdianm
gndunlunsaIzsy PCB (Printed circuit board) Fsenaagiilianevensasluusdu PCB
Aanmsdemeuaysuiluimenainuiionatizeld Fudadiuanudidglunnaizaislsasiu
uily PCB fstiuldvinn1sesnuuniaioaangate1sasuky PCB wuaidn ieassuisaay
gonnlunmsianzaneluusiu PCB Willnrundissmsslunisionzausumisidivuala (Pahole
et al., 2009; Nagai, 2001 wag Balasubramanyam & Prasanthi, 2014) \ioanAulianain
Tunsianganeisiu PCB WislauAawanatfosas La3eaanzatensasluusu PCB vuraidn 1
svuumuauinglilasaeulnsatass iudfumdannldsunsilureufiuneslaednig
poNUULNATIIN TN TuE AT lElUS mamuamiteduaiutsamesliadouiilugs
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Aauazsumafitnualildegiaudug) (Raju et al, 2006; Shrikant & Lochana, 2015 uae
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Andrei & Nae, 2010) Taga1388v1n15AN® a1l UNISIAR UV LAT BT WAL PCB 910
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2. NFE319UALN1TORNUUUNUITY
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I | % v oA 1% = < X 3
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ANYWATNDATN G-Code BIUTUaLLDYANRNIU

Al 1 lassasiaeiedansuiy PCB 9nn1sauauslglulasreulnsames

2.1 lnsaadaveanioaanzusiu PCB 91nmsmunuselilasaoulnsaiaes livinng
oonuuulslifufidmiuianzgvesanesasTsdivunelaiifiu 20x20 cm wasdinisunudniunis
woudl 3 unu lasnisiadeudine 3 wnuduldRedsaiudaameslifuuisansindeauun
M8x40 cm Tasfuealsiaeiiugamaniionsliszrauviangiiiotislumsidouiiowandld
Faamii 1

2.2 ssvunsmunuadiviewes 18ldlulesnealnsaosorqlu dusunuidedls
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wdoufiaiar 1.8 osen Fafunsfivewedinduiinsu 1 seusiasld 200 Wadlnedoanszdu
Tuowmesvuluusiay Step annssrenszualiflifuaiud wemosfiazanugd
Tnglulasnealnsamoiongluldvinismuaunisvnuresadiudemes 3 6 luusasunu
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duumsfingnailunisirioufiveunIsdazuny PCB 91nn13miuaNaiiuty
wawasmelulasreulvsamesiunuideilldaud 50 Hz 100 Hz waz 500 Hz Tun1sAiuay

< g X ¢ Yo o = o o
Anusvesaillaawmesuaglinvunsveglumaafeuiluwuinsdlagianuuwnneiaiu

#1 50, 60, 70, 80, 90 Wa¥100 mm FauanslasenIng 3
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60 mm @
70 mm @
80.mm @
90 mm @
100 mm @

o A o <
AN 3 ISYTILRISYININIINAADIAINULT

00909090 ®

3. NAN15798
dnsumanaasuldasouaizuweu PCB Tunisnaaauanuislunisindauiluusasy
Anudlditnsnagaeu 3 A3 Wemenadslunng seegn 50, 60, 70, 80, 90 kA100 mm

v
v

Ineilvoyansil

A1519% 2 nsneaauANSIluNISIEALE 50 Hz

JEHENNT narsedl 1 | naediii 2 | naiadedt 3 nanade

waouil (sec) (sec) (sec) (sec)

(mm.)
50 12.37 12.36 12.27 12.33
60 14.21 14.25 14.23 14.23
70 16.21 16.27 16.24 16.24
80 18.03 18.06 18.05 18.04
90 20.00 20.30 20.22 20.17
100 21.89 21.95 21.85 21.89
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A151991 4 nseEaUAIEIlUNISANEAIANLE 500 Hz

JEHENT naedadt 1| nawesii 2 | nandiii 3 | naeds
\deudl (mm.) (sec) (sec) (sec) (sec)
50 5.16 5.16 5.19 5.17
60 5.60 5.62 5.30 5.51
70 6.16 6.18 6.20 6.18
80 6.60 6.64 6.65 6.63
90 7.30 7.30 7.32 7.31
100 7.68 7.68 7.60 7.65
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SrUEN19v0IN1TAzndudawalinavldlunisansiiuunnduguiedfuiudeyasnn
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= A
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Y R 1 o 1
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[

538% 50 mm, 60 mm, 70 mm, 80 mm, 90 mm waz 100 mm §INui19i AL sauie
50 Hz, 100 Hz wag 500 Hz Suwilduvesnisldinaiuiniuainssesmaiiunniy wisgslsa
AIUANAT 100 Hz waz 500 Hz Simslédsnsduausiilndifsstudadunaldandunss
Al ndAs ety uidmduauai 50 Hz Tuilauuananswesnaduaindunsed
1§9nAIuBT 100 Hz waz 500 Hz aguiuladn Ssaunsadusuledinanudd 100 Hz uas

500 Hz lalansnaiuanusintnatassiulauansaiuilsldanuafn 50 Hz

4. a3d

nsdnwatlunisiedeuiiveaadeuatsuiy PCB mﬂmsmuquatﬁﬂﬁwaLmaé’éha
lulpsaeulnsatasd vuldvinnsnageuiiszozmalunisiadeuidy 50 mm, 60 mm, 70
mm, 80 mm, 90 mm ag 100 mm M siauidmivaiutaemesiasuuladly
vJu 50 Hz, 100 Hz wag 500 Hz lagn1snaaeuidy 3 afsdmsuuaazdeuluitothunm
AnadsTiiniy Feennsadusulddniinnud 50 Hz Wesvarmalunisindeuiiunniulddma
Tnaldlumsndouiiunnluse Tnemiddetudleld inear least squared Siasneviviler
NSIUIIANE 50 Hz 100 Hz way 500 Hz Saunisidu y = 2.7029 + 0.1926x, y = 2.9010
+0.0931x kg y = 2.4976 + 0.0521x A1UAINU wiaghalsAmuauduiiing uluaunisd
AuANA1eiY Fsanansadudulainfininud 100 Hz waz 500 Hz Sanaududy 0.0931 way

0.0521 ANUAINU FIFUNALAI1AIMUTUNLAATUTALNALAS9AY LALANAIAUADUTIININ

drusuanuduneinud 50 Hz M 0.1926
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Abstract

This research paper presents control of harmonics in single-phase electrical
systems for residential buildings with shunt active power filtering mechanisms. This
research was conducted in order to filter distorted currents from the sine wave form
caused by nonlinear-load supply in a residential building. They cause harmonics in the
electrical system which influence the performance of the power grid system. In this
research, the principles of the mechanism presented by the program MATLAB/
Simulink were tested, and the created prototype equipment was compared. This was
to verify the presented system. The results of the system simulation showed that the
harmonic generation (THD) could be reduced to be only 25.48%. This is verified that
the mechanism can work as intended.
Key words: Total harmonic distortion, Active power filter, Residential building,

Phase-Locked Loop, Low pass filter
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This research presents a feasibility study of electrical generation from waste wind
cooled in Pibulsongkram Rajabhat University. Designed wind turbine for electrical
power generation was 24 VAC 110 VA at 6.5 m/s of waste wind cooled speed of air
conditioner and It was charged to battery, 24 V 100Ah 2 Cells. Conversion of direct
current into alternating current was made by inverter size 1 kW for supplied to
electrical load. The experiment reveals that there is a relation of output voltage and
a charging period of battery. At 6.5 m/s of waste wind cooled speed, the result
indicates that blade speed was 600 rpm, generated alternating current voltage at 24 V
and a charging period of battery was 6 hours and supplied to car park lighting with 15
units of 36 W fluorescent lamps. The result showed that 10 % of electrical cost was
saved when the system was connected with the electrical generation system.

Keyword: Wind power, Wind turbine, Renewable energy
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1. Introduction

Wind is caused by the difference in atmospheric pressure, temperature and the
force due to rotation of the earth, which cause the wind speed. The power of wind
was generally accepted as the source of free energy which can be used for generating
work and power. It can reduce energy cost and can be used extensively. It is also a
renewable energy.

Wind turbine is the machine for conversion of kinetic energy from wind into
mechanical energy which it can be used directly or indirectly. Wind turbine can be
separated by blade position as follows;

1. Vertical Axis Turbine, VAWT. The center of rotation and blade are
perpendicular with horizontal wind stream (see fig. 1).
2. Horizontal Axis Turbine, HAWT. The center of rotation and blade are parallel

with wind stream in horizontal (see fig. 2).

Figure 1 Types of vertical axis turbine
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Figure 2 Type of horizontal axis turbine

Wind turbine for generating electrical energy is used in form of kinetic energy
into mechanical energy then it is transferred to generator. Presently, the use of small
or large wind turbine is based on wind speed of each area. Fig. 3 shows the example

of small wind turbine.

Figure 3 Small Wind turbine to generate electrical energy

Electrical current by generator generally produces alternating current. Electrical

current is generated by coil cut through magnetic field (see. fig. 4 and fig. 5).
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magnet alternating current

armature

south i -
magnetic field slip rings brush

voltage Time

Figure 4 Principle of generator

Figure 5 Placement of coil and magnetic

Air conditioners use refrigeration to chill indoor air, taking advantage of a
remarkable physical law: When a liquid converts to a gas (in a process called phase
conversion), it absorbs heat. Air conditioners exploit this feature of phase conversion
by forcing special chemical compounds to evaporate and condense over and over

again in a closed system of coils.
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Figure 6 Basic of Air conditioners System

The compounds involved are refrigerants that have properties enabling them to
change at relatively low temperatures. Air conditioners also contain fans that move
warm interior air over these cold, refrigerant-filled coils. In fact, central air conditioners
have a whole system of ducts designed to funnel air to and from these serpentine, air-
chilling coils.

When hot air flows over the cold, low-pressure evaporator coils, the refrigerant
inside absorbs heat as it changes from a liquid to a gaseous state. To keep cooling
efficiently, the air conditioner has to convert the refrigerant gas back to a liquid again.
To do that, a compressor puts the gas under high pressure, a process that creates
unwanted heat. All the extra heat created by compressing the gas is then evacuated
to the outdoors with the help of a second set of coils called condenser coils, and a
second fan. As the gas cools, it changes back to a liquid, and the process starts all over
again. Think of it as an endless, elegant cycle: liquid refrigerant, phase conversion to a
gas/ heat absorption, compression and phase transition back to a liquid again.
Experimental setup

Outside air flows as waste wind cooled (see. fig. 6). The wind turbine to generate
electrical energy for this research was shown in fig. 7. The wind turbine consists of AC
generator capacity 24 VAC 110 VA at waste wind cooled speed 6.5 m/s and is installed
at 10 centi-meters of length. Produced electricity will be paid to battery, 24V 100Ah 2

NIaFINswaluladgnamnIsuLay NI ININENaYT v iyAaIns
Ui 2 aduil 1 we. 2563



Industrial Technology and Engineering

Pibulsongkram Rajabhat University Journal 61

Cells, by conversion from direct current voltage into alternating current voltage by
inverter size 1kW after that it will be supplied to electrical load to figure out the

efficiency of electrical generating system of wind turbine.

g > 24 V AC (line-to-line)

N

D

E

N i L

s —O/ @) 0

! f Inverter | 220V AC

N —Oi >—z A

G ;
Controller

u Battery

N

I

T

Figure 7 Schematic of the experimental setup

Table 1 Waste wind cooled speed

BTU of Air Conditions Diameter of cooled fans | Waste wind cooled speed
(m/s)
12,000 BTU 16” 3
25,000 BTU 16” 3.5
30,000 BTU 187 5.7
33,000 BTU 18” 6.5

Waste wind cooled at installation area of wind turbine will be measured and
recorded during the experiment. After that the data will be used for the design of
wind turbine to appropriate with wind speed at installation area to maximize efficiency
of system. Waste wind cooled speed from data was about 6.5 m/s on 33,000 BTU of
air conditions then design sizing of wind turbine was 110 VA. The formula for calculating

the sizing of wind turbine is shown below:
Watt_of _Wind _Turbine(W)=0.15x(d)*xWind _Speed)® (1)

Hence, calculated wind turbine sizing was 54 centi-meters in diameter. Selected type

of wind turbine was HAWT. The calculated wind turbine was built and installed at
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Pibulsongkram Rajabhat University. The formula for calculating blade speed of wind

turbine at average wind speed is shown below:

rpm = waste _wind _speedx[(TSRx60)/(©22 / 7)xd))] (2)

Electrical voltage from wind turbine will be tested by calculation for blade speed
at waste wind cooled speed 6.5 m/s, blade speed of wind turbine as calculated was
600 rpm. Blade speed will be controlled and output voltage will be measured by

oscilloscope (see. fig. 8).

Power

source

AR}

1,

Oscilloscope

Figure 8 Schematic of electrical voltage testing
The testing of voltage charging period to battery will be tested by measuring

electrical voltage and electrical current output from wind turbine by installing the

charging controller to control electrical charging and recording of charging period (see.

fig. 9).
Oscilloscope
(-
—_— Charge Controler

Battery

Figure 9 Schematic of charging controller installation
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Measured data will be recorded during wind turbine operation, such as wind
speed, blade speed, and output voltage. Then they will be used to analyze the

relationship of each value to improve wind turbine (see fig. 10).

Oscilloscope

Figure 10 Schematic of equipments installation

Wind turbine will be tested during the operation by installing inverter size 1kW
for converting direct current voltage to alternating current voltage and supplied to car
park lighting that consists of fluorescent lamp 36 W total 15 units. At the same time,
wind speed will be measured and recorded, together with output voltage of charging
to battery and voltage supplied to load. The period of testing was 1 month then the

recorded data will be used for analyzing to improve the system continually (see fig.

11).
s )
E—
b
Inverter
E—
— Charge Controler
—
x5
—

Load

Battery

Figure 11 Schematic of operation testing
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2. Result and discussion
The testing for electrical voltage from wind turbine at blade speed 600 rpm.
found that electrical voltage was 24 V and frequency 36 Hz. The wave shown at

oscilloscope was sine wave (see fig. 12).

Tek JL. [ Ready M Pos: 0,000s MEASURE
¥ CHI
Freq
36.03Hz
CH1
Cyc RMS
A\ e
/ A , o
1% Pk-Pk
43y
CH1
None
CH1
None
CH1 10.0v M 25.0ms CH1 7 0.00V

16.0622Hz

Figure 12 Voltage from wind turbine

Charging period for each type of battery was shown in fig. 13. The proper battery
for this research was 100Ah 2 Cells and the charging period was about 6 hours at 25°C
room temperature and outside temperature at 32°C.

The result of testing during the operation was shown in fig. 14. The output
voltage from inverter can be supplied to fluorescent lamps without winking. The result
showed that 10 % of electrical cost was saved when the system was connected with

the electrical generation system.

4 . _ N
Charging period (Hr)
| | |

=60 Ah 1 cell

=60 Ah 2 cell

=100 Ah 1 cell

=100 Ah 2 cell

=100 Ah 1 cell and 60 Ah 1 cell
=100 Ah 1 cell and 60 Ah 2 cell
=100 Ah 2 cell and 60 Ah 1 cell

100 Ah 2 cell and 60 Ah 1 cell

Figure 13 Charging period for each size of battery
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i Trig’ d 14 Pos: 0,000 MEAZURE
CH1
Freqg
50.10Hz
CH1
Cye RbZ
2
i CH1
i Ph-Fk
i B24y
CH1
hone
CH1
None
CH1 100y r 10.0ms CH1 ./ 0,00

Figure 14 Output voltage from inverter

3. Conclusion

The designed wind turbine, which is installed at Pibulsongkram Rajabhat
University, Phitsanulok province, has the potential to develop but it still has some
drawbacks which need to be improved. Therefore, multiple wind turbines should be
installed in order to improve the system. In addition, the use of another renewable
energy, such as solar energy, combined with this wind turbine is recommended. Thus,

this experiment found that the project not to interest.
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Abstract

This research aimed to study the supply chain management for wood furniture
product in Bang Ragam District, Phitsanulok. Cause and Effect Diagram, SWOT Analysis,
Value Chain Analysis, Integration Definition for Function Modeling and Value Stream
Mapping (VSM) were used as quality management tools to analyze performance of the
supply chain. The data were collected for data analysis. Non-necessary activities were
eliminated by using VSM. This was to improve the efficiency of the supply chain. The
results show that to develop this industry, it needs understanding about all of
operation cost in order to improve industrial management planning and get ready for
competition in the future.

Keywords: Supply chain, Value chain, Wood furniture
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Abstract

The development of a multi - purpose table set model from transportation wood
aimed to 1) study and develop a multipurpose table set model from transportation
wood, 2) assess the satisfaction in the model. The data were collected from
documents and relevant studies on designing furniture and wooden materials for
transportation. The concept to draft the package was defined and designed by using
the concept of the Volkswagen van model, which is classic and beautiful. Its
uniqueness of color and multipurpose is applied in the model. There were three
designed models. After a satisfaction-evaluating form was constructed and used, it was
found that the satisfaction in the model based on the 1950-1967 Volkswagen van was
at the highest level for the aspect of strength (X=4.55). The front of the 1950-1967
Volkswagen van is the V T1 whose turning signals were beside windshields. The
headlight was positioned inwards in the front. The van structure was long and there
was a crawl roof that held stuff along with the side door which was similar to the
house door. The satisfaction on its functional benefits was at a high level (X=4.44) and
the satisfaction on the beauty was also at high level (X=3.44). There were some other
suggestions on considering the cost and the production process besides the shape and
beauty.

Keywords: Development, Multi - purpose table set, Transportation wood
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