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Abstract

The purpose of this research is to present the energy management for the building. The power
energy appropriate between the use of the energy and the requirements to power consumption in the
order to achieve the maximum demand value for using the energy. This research applied the present
technology to design the circuits, to control automatic on-off switch for the electric devices, for example,
lighting, air conditioning and computer. The conditions of controlling concerned the number of people
and the appropriate temperature inside the room. This model is made for to demonstrate the process
that are used to control the on-off of the electric devices in accordance with the condition specified that
suited for the use of the energy. This model can help to save electric power in lecturer room A 209 about
76,599 Watt per week.

Keywords: Air condition, Solar cell, Inverter.
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Shield fremsgidarilassniniuhennivldtosliifismetumafesiufindoyatuiefilyiunves Cloud AlS
Magellan fsiudslfifiunsdsdoyaduivluweb Server guunilufu Cloud AIS Magellan lfannsnnsadey
Foyansliluihlinasnnauaznsaaouldynanuiifinietns Intemet

Rx
T

Gnd
+5 Vv

|

L
| |

Switch Load

Arduino uno -I;LORB
220 VAC
AW 7 N136193995YA LoRa Gateway

NANITNAADIRAZAAUTIENANIITNAADY

Tunsvhanuvensasliuiinisinurenaesesnidu 3 uuufe 1995ingamgll 29vsn1stiuswuaud-
0N uarsasTiadlneia 3 waserldlulasreulnsae filuiUssinanauarauaumehaumdnnsiauges
2193588 29asingungivimiiiiagamgindrdeiiinlduanmail LCD Wielfifutoulalunismunu Tagld
Surlsusavhmhilfusumessiuan 2 gialiivilfeuinamadi luudazios neddormuassiolud

Fafvun o1gaungil 25 °C woseviu 1 d gl 27 °C wasagyinau 2 i
1-2 au WAn 15 iaen wasvinau 1 & 1-4 Ay 19iRn 30 ¥iaen wasvinau 1 é
1-6 au M@a 30 iaen wasvinau 2 é7 7 auduld WHa 30 viaen wasvinau 2 f

e : luuuuassazauaslunsilin-Tn wuusaludfianswes uasnaonlilwiidy dauadodldluindus
rannIaln-Un msldeuniuanusienis
MsuanINaTesTeyauazanuzNIIUTIvinge weadh tnefinmsuanssansihauludnuazuazfeuly
funnsafuuaziimauansdomnu il
Temp = XX °C Fafumsuengamaiivesioninuvasiiy
People = X Bunsuanssuauanluioshnuvaedy
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Air 1 = ip3eaUsuainiasail 1
Air 2 = 13esUSueInasaf 2
Relay = nangunsailviih
Lamp = Yaoaisaiwus

e 1 = Status Open
0 = Status Close

Teme = 24 C —

= Temp = 24 C
Peorle = 1 &
pirl=l 7 Air2=o airis 7 Peorle = 1 Peorle = @ |

Relay=1 7 Lamp=1 Airi=l 7 Air2=0
Relavel / Lane=l Relay=1 7 Lame=1 Relay=1 7 Lamp=0

AN 8 ADNUTNISHARNINAVDIVDLDATR

mafiunarndanulussazieanieluennis Ingluusasesdinisldgunsalluihiiuguiifiogluiesdsd
nstdunudutilusesysinanisidndsnuliivewusazgunsalluusiag Juduanniu a5 1

A15799 1 nstandsnulnilusiesinenansd

aunsal 1Y 06 ¥4/ nA-v.31./3
Notebook 7 50 8 2,800
Com-PC 1 1 150 11 1,650
Com-PC 2 1 150 11 1,650
Mt 1 2,100 2 4,200
fidu 4 Cu 1 210 24 5,040
naealvl 38 w 10 11 11 1,210

aunsal 31U 09 ¥4/ nA-v.31./3
ToH 2 1,500 11 33,000

TV LCD 21 1 60 3 180

591 51,680

kamasLunuNaAvAmEuTtsmeseukaranIsuisuiUsTUUINSIANTS Tevmn 7 tes it
mAUinagsgaianunsadsevdandanuld fnmsdmednutiluamsihnusesgunsal wazanuduiusves
Sruutilusnsldnunagduauiogluiies munaniiuansnsyianuluusiasfu wazuanasiuuiuansly
wianulnihwesgunsalluudas fu fnansmiumsiei 2

A15799 2 wuudTIInsitnueIaslludanizies wazraonlwluresineaisd

4241281 U | ues e[l uos A vaanln e[l FAINA
AY 1 2
9.00-10.00 | 1-8 | ON |1,500x1 | ON | 1,500x1 | ©On,30 | 11x1=11| 3,011
= 1,500 = 1,500 iGhlg!
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10.00 -13.00 1-4 ON | 1,500x3 | ON | 1,500 x 3 On, 30 11 x3=133 9,033
= 4,500 = 4,500 NN
13.00 -18.00 1-2 ON | 1,500x5 | ON | 1,500 x5 On, 30 11 x 5= 55 15,055
= 7,500 = 7,500 NN
18.00 -21.00 1-4 ON | 1,500x3 | ON | 1,500 x 3 On, 30 11 x3=133 9,033
= 4,500 = 4,500 NN
Lﬂ%@ﬂi‘ﬂﬂﬁ’lgw] Wiy 51,680
33U 87,812
3Tt 3 nansnedeunsldnueieddlniansues wazvasaln e 1
4241281 U | ues A uas A naanln e[l IR
AY 1 2
9.00 - 10.00 1-8 ON | 1,500x1 | ON | 1,500 x 1 On, 30 11x1=11 3,011
= 1,500 = 1,500 ViGhlg!
10.00 -13.00 1-4 ON | 1,500 x 3 - - On, 30 11 x3=133 4,533
= 4,500 ViGhlg!
13.00 -18.00 1-2 ON | 1,500 x 5 - - On, 15 11 x 2.5= 7,527.5
= 7,500 ViGhlg! 27.5
18.00 -21.00 1-4 ON | 1,500 x 3 - - On, 30 11 x3=133 4,533
= 4,500 ViGhlg!
w3asdldlnindug Wiy 51,680
34 71,284.5

asunan1snaaau wiesn 1 wulddnfielinisuimsdanisndsnunlegldssuululasluswagosidnundnnis
USsUsunauveaasadlolni aunsausendandaanu 87,812 - 71,284.5 = 16,527.5 Tnf-val./Tu

A15799 4 KU1 SULAs ekl anzLes wazraanbluresine1aisd e 2

429181 WU | uos IR uas IR wanlw e[l 573
AU 1 2 06
9.00 - 10.00 1-5 ON | 1,500x1 | ON | 1,500 x 1 On, 30 11x1=11 3,011
= 1,500 = 1,500 iGhlg!
10.00 -13.00 1-2 ON | 1,500x 3 - - On, 15 11 x 3=133 4,533
= 4,500 “aen
13.00 -18.00 1-9 ON | 1,500x5 | ON | 1,500 x 1 On, 30 11 x 5=55 9,055
= 7,500 = 1,500 iahlg!
18.00 -21.00 1-3 ON | 1,500 x 3 - - On, 15 11 x 3= 33 4,533
= 4,500 viaen
wn3odldlnindun Wiy 51,680
394 72,812

asunan1snaaau wiesn 2 wuldinfielinisuivnsianisnasnunlegldszuululasluswaesidnundnnis
USMsUSINaUN s inasuvasesadldlniln anunsausendandeany 87,812 - 72,812 = 15,000 Tns-val./u
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A15799 5 wuudsansianuesaslaliianizies waznasnlnluiaasinelaised e 3

4928 | WU | wes | na was | And wasaln e[l SAWINA
Al 1 2
9.00 - 10.00 1-12 ON | 1,500x1 | ON | 1,500 x 1 On, 30 11x1=11 3,011
= 1,500 = 1,500 iGhlg!
10.00 -13.00 1-8 ON | 1,500x3 | ON | 1,500 x 3 On, 30 11 x 3= 33 9,033
= 4,500 = 4,500 ViGhlg!
13.00 -18.00 1-9 ON | 1,500x5 | ON | 1,500 x5 On, 30 11 x 5= 55 | 15,055
= 7,500 = 7,500 iGhlg!
18.00 -21.00 1-4 ON | 1,500 x 3 - - On, 30 11 x 3= 33 4,533
= 4,500 ViGhlg!
i3odldluindug Wiy 51,680
33U 83,312

agunanmisvegeu viesh 3 nuldddielinisuimsdanisndsnuileeldssuululasiuswawesidnundanis
USMSUSHNUN S Mnaauvanasaalalnin anusausendandsanu 87,812 - 83,312 = 4,500 TnA-v1l./Ju

ANSM7 6 ASNAFRUNSTUASadltlWTanELes wazviaealn ieeh 4

47291781 U | ues e[l uas e[l naanln e[l 574
AU 1 2 06
9.00 - 10.00 1-7 ON | 1,500x 1 | ON | 1,500 x 1 On, 30 11 x1=11 3,011
= 1,500 = 1,500 ViGhlg!
10.00 -13.00 1-10 ON | 1,500x3 | ON | 1,500 x 3 On, 30 11 x 3= 33 9,033
= 4,500 = 4,500 iGhlg!
13.00 -18.00 1-5 ON | 1,500 x 5 - - On, 15 11 x25=275 | 75275
= 7,500 iGhlg!
18.00 -21.00 1-7 ON | 1,500x3 | ON | 1,500 x 3 On, 30 11 x 3= 33 9,033
= 4,500 = 4,500 naon
m%ﬂ%l%lﬂwé“uﬂ Winiu 51,680
33U 80,284,
5

asunanisvaaeu e 4 wulddudialinnsuimsdnnisndsnuinlagldszuululasiswawesidnundnnis
USTSUSHNUN S Mnasuvanasadlalniln anunsausendandeanu 87,812 - 80,284.5 = 7,527.5 Tnd-vil./Tu

A15799 7 ASNAEUNIS LAkl IanIzLes warvasaln Wieen 5

91981 WU | uos 06 wos 06 nanlw e[l E Rt L]
AU 1 2
9.00-10.00 | 1-3 | ON | 1,500x1 | ON | 1,500x 1 | On,30 | 11x1=11 3,011
= 1,500 = 1,500 iGhlg!
10.00 -13.00 1-4 ON | 1,500 x 3 - - On, 30 11 x 3= 33 4,533
= 4,500 viaen
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13.00 -18.00 1-2 ON | 1,500 x 5 - - On, 15 11 x 25= 7,527.5
= 7,500 vaan 27.5
18.00 -21.00 1-2 ON | 1,500 x 3 - - On, 15 11x1=11 4,511
= 4,500 o
in3odldlnindun Wiy 51,680
37U 71,262.5

ayunan1smagey e 5 nuldhidielimsuimsdnnsnaenuilagldssuululasiuswagesitnndanis
UImsUsunanslindsnureansedldlih anunsausendandaanu 87,812 - 71,262.5 = 16,549.5 Fnd-vu./3u

A15799 8 NIsNedauM e asldlianzles wazvasaln iean 6

4291281 U | ues e[l was | dma waanlw e[q1] E Rt L]
AU 1 2
9.00 - 10.00 1-2 ON | 1,500 x 1 - - On, 15 11x1=11 3,011
= 1,500 naon
10.00 -13.00 1-4 ON | 1,500 x 3 - - On, 30 11 x 3= 33 4,533
= 4,500 “iaen
13.00 -18.00 1-4 ON | 1,500 x 5 - - On, 30 11 x 5= 55 7,555
= 7,500 naon
18.00 -21.00 1-2 ON | 1,500 x 3 - - On, 15 11 x 3= 33 4,533
= 4,500 “iaen
Lﬂ%‘laﬂ‘ﬁmﬁﬁw] Wiy 51,680
U 71,312

asunan1snaaau viesh 6 wuldinfielinisuimisianisndsnunlegldszuululasluswaesidnundnnis
USMsUSHaNslanasuraansadldlnin aunsauseudanasau 87,812 — 71,312 = 16,500 Tnf-v3./Tu

A15799 9 ASNAABUNITMIULAT T NHIRNZLeS wazvaaaln Yo 7

J29an WU | uos IR wos 06 waonlw e[l E Rt L]
Al 1 2
9.00 - 10.00 1-12 ON [ 1,500x1 | ON | 1,500x 1 | On, 30 11x1=11 3,011
= 1,500 = 1,500 ViGhlg!
10.00 -13.00 1-14 ON | 1,500x3 | ON | 1,500x3 | On, 30 11 x 3=133 9,033
= 4,500 = 4,500 ViGhlg!
13.00 -18.00 1-9 ON | 1,500x5 | ON | 1,500x5 | On, 30 11 x 5=55 15,055
= 7,500 = 7,500 naen
18.00 -21.00 1-8 ON | 1,500x3 | ON | 1,500x3 | On, 30 11 x 3= 33 9,033
= 4,500 =4500 | vaen
wn3odldlnindun Wiy 51,680
57 87,812
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agunanmivegeu vy 7 nuladhdielinisuimsdanisndsnuilegldssuululasiuswawesidnundanis
UImsUsunanslindsnureansedldlih anunsausendandsanu 87,812 - 87,812 = 0 nd-vu./3u

M1399 10 @guNanITVndeUmaA 7 iod

Fuil Amdauildan adayandannns | Ysunawdsauiianansa
(kwh) AuAN (KWh) Uszndala (kwh)

1 87,812 71,284.5 16,527.50

2 87,812 72,812 15,000

3 87,812 83,312 4,500

4 87,812 80,284.5 7,527.5

5 87,812 71,262.5 16,549.5

6 87,812 71,312 16,500

7 87,812 87,812 0
agannsaUszndald 76,604.50

Tod/dUami

INWUUAI5INSIENULAT ol WA Turesnlavinn1snaaausIuIu 7 99 wudn @rusausendalninle
WU 76,604.5 TnR-dUn1

1 o
A1IAN
100,000

80,000 -

60,000 -

40,000 -

20,000 -

L 4
<
4

—o— gATOYATI 9
—m—gaveyalunnusias

Weal 1 ¥edi2 Yol 3

Weal 4 e 5 e 6

Yioaf 7

2mi 9 nsmiiSeuiisunisldinudeyadssiuluiuudiaedly 1 dUaw

17 9 wansAUIeuigunisldnusnitanisidnudnidunisidnusuuiinisaivauaiessuy
lulasluswawes wudn Andanuadeiiiinsaiuauiy awnseannsiindsnuadldussanm 15 Wesidud
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Thing Detail

B4 177 4L

%2 1

AN 10 ﬂ’ﬁLLﬁﬂ\‘lNﬂLLagﬂﬁiL"ﬁW@Naﬂ’ﬁmi’Jﬁ]’?ﬂ AIS NB-loT

anUs1egNanITNAgaU

MNHAMINAGEUNMIUTMIIANTINEIUavLA 7 es wud1 msuimsdanisdanulaslddeulvainnis
n9dusinuauiiogluuasiio iletmuanasasatuganginieluiouasisenisauaunsiinureas
alawazgunsaiiharidy wuiwiinunslindunuliiianas Weusinueiluwiedisuuliesuaraiunsnan
wamsvihnuvesgunsalinsasliuszann 15 Wesidus

nan1svinaudmivniseunazadldnudidesnisAeainnsaiadmeunaninavosussfulnia, dn
nszualnlil, arfdsliiuagamdsnlifiuag Ssanunsndstoyaiuszuunauingdind1gn Lora cateway 7l
Aindagunsal ais e - o7 IiLHuoEaRuazaINInTUTDYAINANT" Cloud 8 AlS Magellan LDYTULARKATFA1LT50
ruvriilduassauannsafutiuiinlilu coud Wannsguadoundsld

LONH181989

fuuaunimasuis. 2550. PIC MICROCONTROLLER LEARNING BY DOING.  Aail 1. nganme -
aundnadui

slnana WAaunsty. 2543, SeuiuwavufiRnislulasaeulnsaiaes PIC 16F628. pdadl 1. nganme : Buluni 18n

B3I, UanN.

poudy Yawnu. 2551 Tulasmeulnsaiaes PIC wazmsuszendldan. ada 2. ngamme
aunauduadunalulad (Ine-giw).

lulasmoulnsalaes PIC 18F458. USev aansellnd ¥osn 910, 1aelAa1n :  www.es.co.th/index.asp.

3933 PROPICUSBY 1.0. 1@ial@a1n : www.thaimicrotron.com.
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DETERMINE THE ELECTRICAL POWER FOR THE USE OF ELECTRICAL EQUIPMENT

anste Ingu’ Uugie Tngu’ 1w egum’ Usefia sssuilviaun’
anvnaluladBidnmsedind (eliles) Inrdumaiingiivsil aartunserd@nmaeamie 4
Chatchai Kosoom, Panruthai Kosoom, Kecha Yookaew,Prakit Tammanitassana
Department of Electronics Technology (Continuing Program), Uthai Thani Technical College,
Institute of Vocational Education : Northern Region 4

E-mail: chatchai.ko@ovec.moe.go.th

UNANED

AlszAvstuiilinguizasdiftesonuuuuaradasdostmmunfdsliihdmiunsiiaunsallidih wleanms
Tidalwitmnevesmsusendamdanulniige fdsnihfidnsldnuanas wwmenisussudaidanulnd
Tnoaluduszdessonaveinsldidslunigy msimuanandaUa wiaddlni dossenavosnisldmg i
quniaedimsudeanli Weinsanaenuninededdlnilussanuiissmiiouiumiludinnu Sadunmsieiie
Sl ildanmsduunsldhddwihmmemislinutesnsnidoyannluwdmivssnisiuii
foyavesrsndalwinillddannsauusmesaemstmuasinuihddaifidesnsanamdoUiinavesrdsining
annsoldau vlvidmneressusendandsnudanuannistmeaidsuliilitiuesed gl

st mueAidslihananses muald anntias nsdwisletefifiueund@wedu Blynk W Blynk Sever U
lalasmeulnsaiaes ESPs266 Fadululnsnoulnsamesiannsadenlosiudumesiin Sudeyaridsluilian Bynk
Sever fivimitiiinuaunsire i uas g sl diRetusteitldanlugafimos fasidslnila SOM120CT-
Modbus ¥i1msmaaesn1svineny 3 sUuuu Ae 1naaeumsinfidstiinlnglimanuuumienin 2 neaeunisia
s lneldnanuuuiadunmu 3. navadeunyiamasiinlngld nanuuuiadunusasmilend Sarvesrigs
ailyfindesioes 3 wiinfe 1. lugadivesinidsluia SDM120CT-Modbus 2. fwesiliilu 3 fwesiimsluit

navadeuTauAsesuardslnifinnsveaey 2 sUlUY E‘ULLUU‘ﬁ' 1 negeuinadearmuafdslnii
anunsafvuanaziamdsiiiharauldvdeld nansvageunuinadesvuamdsiiihdanueaiaedeulunsia
salilaiAu 1.22% intemgnirgliihiufidoldmasliharaunsusinua sUuuud 2 neseunmsdaiandne
1‘1/\1‘171’1LLawqudﬂ&JiWﬁNWWUdﬂm%qﬁmumﬁﬂé’a”lﬂ/\lﬁwmmsav‘hmulﬁmammnmﬁﬁmum

Adnfsy: Maanulii, lulaseoulnsaass

Abstract

This invention aims to design and build a power regulator for the use of electrical equipment. In
order to reduce the power consumption, the goal of saving electric power is reduced active power Energy
saving approaches generally have to wait for the effect of power consumption, for example. Timing on-off
electrical appliance must wait for the results of the power usage until the electricity bill is notified. When
considering, it will be found that electrical appliances in each place will be the same as in the office. It is
easy to know the electric power used from the total power consumption calculation of the usage or can
take the information from the electricity bill. The resulting power data can be managed by determining
the amount of power required to reduce or the amount of power that can be used. Make the goal of

saving energy clear from determining the electrical power for electrical appliances.
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The power configuration can be set from the mobile phone screen with the Blynk application via
the Blynk Sever to the ESP8266 microcontroller, a microcontroller that can be linked to the Internet.
Receive power data from the Blynk Sever, which controls the power supply and measures the actual
power obtained from the power meter module. SDM120CT-Modbus Three types of working experiments
were conducted: 1. Power measurement test using inductive load 2. Power measurement test using
resistive load 3. Power measurement test using resistive and inductive loads. lead Measure the value of
electric power with 3 types of meters: 1. Power meter module SDM120CT-Modbus 2. Commonly used
meter 3. Electricity meter.

There are two types of test results of the power rectifier. Type 1 Tests whether the power
rectifier can determine and measure the accumulated power. The test results showed that the power
determiner has a power measurement error of not more than 1.22%. The power supply stops
immediately when the accumulated power is reached. Determine the power to work at the specified

time.

Keywords: Electrical power, Microcontroller

umin

frdsnuliiiduisiifianusndueghmidunsiiduiiavenysd uasiinnudesnsffiunniuegng
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wilns zwiadauddsiasihlifonadugrigeandodnuresidsnulifiilfanasuazesmsuiunad
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Sumediilnluyng assdsndglunmshaumanvaneguiuy awnsoideslestugunsaididnnsetinduansviali
nusuiu wu Msldlnsdwisiefeodia-Uagunsallvidl msanssenudsinamsldnumminensuiines

frfuffavindsaianiesimunidsmuliihdmivnsldgunsallvin e muauinunsldmdan
Tihdmiumsldmuededdliiazguimanslinumdsalnisiuaniving Ssazdsmumuimanisld
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NEWYNNENYIUVBY
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Uszanara Microsoft Excel Tngandevdnmevivnuues CT dwimhiinsaaeunssudliinansnianssudlssan 30 AT
wseRuIRNe 0-1 nausuiuled PIC24aFIeaGA002 19l DC 33V Feaxld Voltage Regulator IC 5 (LM7805) Tuns
Stk PIC2aFJ6aGA002 3 Port Wsmuitavin 13 Port wae Lo RTC DS1307 fiaunsaiudana Funit wiil 4l Fu Fui
o uastls Wafinslilingauadosraswlng Timetxt waz Frixt adu SD Card Fsmnsodriufinaznaniidesmslilu
I Time.txt 1wy Flavanit/ Awisioudl
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Abstract

The objective of this research was to study the cause of the inspection process of steel coils that
did not meet the customer's specifications. To reduce waste from the steel coil inspection process to zero.
and to set the correct working standards.

from the data collection of the production unit in the process of producing steel coils The most
common problem is the process of measuring the defective workpiece The researcher then analyzed the
cause of the problem by using fishbone diagrams and 7 quality control tools. It was found that the process
of measuring the workpiece, reading and calculating the measurement value was inaccurate. Therefore, the
correction was made by installing the automatic data transfer tool to the measuring device and using a
computer program. for accurate processing and standardization of work.

Performance before the improvement of the steel coil measurement process between January
and May 2020, the total production amounted to 48,927,240 kilograms, which was found to be waste
generated from the measurement process of steel coils. The total amount of waste was 15,892 kilograms,
with a waste cost of 40 baht per kilogram, a value of 635,680 baht, and after adjustments between June
and October 2020, the total production amount was 46,901,467 kilograms. work and information on the
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number of customer complaints Before the improvement between January and May 2020, which has a
total of 33 customer complaints, and after the improvement using the Inspection System program between
June and October 2020, from the data, no customer complaints were found.

Keywords : Steel Coil, Computer Program, Automatic Data Transfer.
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INDUSTRIAL PLANT LAYOUT IMPROVEMENTS TO INCREASE PRODUCTIVITY
CASE STUDY OF ALUMINUM DOOR AND WINDOW PRODUCTS INDUSTRY
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Abstract

The research of this project using the Flow Process Chart then using data to analyze, using the
Relationship chart to designed a new factory production process layout design and process improvement
in Aluminum doors and windows. The result of this project show that, it can decrease waiting time of
slide door process. 3.25 minutes or 98.26 %, swing doors process from 144 minutes to 3.6 minutes or
97.50 %, sliding window process from 189 minutes to 3.1 minutes or 98.35 %, casement window process
from 140 minutes to 3.1 minutes or 97.78 %, and decrease distance of production process of slide doors
process from 83 meters to 23 meter or 72.28 %, swing door process from 73 meters to 23 meters or 68.49
%, slide windows process from 83 meters to 23 meters or 72.28 %, and casement window process from
73 meters to 23 meters or 68.49 %.

Keywords: Productivity, Factory Layout, Process Flow Chart Analysis
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A SYNTHESIS OF SILICA NANOFIBERS BY CURRENT HEATING TECHNIQUE
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unAnga

mAfeiiiyadonnedomidouleivnzalunsdaansidulouluiananuiunsliiuauiuiaaou
lavonludiidnsdrumanlnetminvesiaaeulnoonladidu 10 20 30 uaz 40 Wesidus Tneldinadamsliai
Fausenszualiihnigldussenevesfingensneu innisfinwesduseneumaniivazlassasnsganiavenduly
wludaniesenlglagldmaiansidenuuvessdidng (Xray diffractometry, XRD) nassganssAdianasou
WUUADINTIN (Scanning Electron Microscope, SEM) LLazﬂé’amamsﬂﬂSLﬁﬂmsauuwa'mm'm (Transmission
Electron Microscope, TEM) wundulounluilgtdnvasiSovem ﬂummLa’l’ushuqus?ﬂama?aﬂizmm 50 - 90 W1
Tuns Aue1m1nn 20 lulasiuns Adeuly 20 wit vesddnsulasenled Wuteulvimanzaufianlunis
Fuarghidesnnuinandilouluidueneildinniigade 10 wWesidud

o o

AdAgy: dulewiluddnn, wmedanislianueumenszualii, lassasigania, ndesganssaididnasounuy

GRNARNIG

Abstract

This study aimed to find the optimum conditions for synthesis silica nanofibers from the mixture
of graphite and silicon dioxide. The ratio of silicon dioxide at 10%, 20%, 30% and 40% by weight were
used. A current heating technique was use for synthesis silica nanofibers in inert gas. A chemical
composition and microstructure of silica nanofibers were characterization by X-ray diffractometry (XRD),
scanning electron microscope (SEM) and transmission electron microscope (TEM). It was found that, silica
nanofibers were smooth and long, diameter about 50-90 nm and the length more than 20 pm were
obtained. At 20 wt% of silicon dioxide is the best condition for synthesis silica nanofiber. Because of, the

maximum amount of synthesized nanofibers is 10 percent.

Keywords: Silica nanofiber, Current heating technique, Microstructure, scanning electron microscope
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AN 3 k@nd SEM anwazidulauludaninwseuannwnsindnaudanoulnoanlanions)
AUNENYeTaNT (@) 10 wt%, (b) 20 wt%, (c) 30 wt% Wag (d) 40 wt%

'
a

nianduldiinisiinsgidulouluddnidemaianindsvuresdsdidnddsgui 4 nuind
29AUIENBUVRITANT (Magda et al.,, 2013, Mansour et al., 2018) %wsmgﬁwé’ﬂ 2 fim fiszunu (100) Famsaiu
13 20 Wiy 21.6 ° warsEuIu (101) fiys 20 Wiy 26.4 ° Fauandiiufsanudundnvondulouludan
wazINNIMidIuNANTaIdAN 30 Wt% AnunTvesiadeutimzniisnifidiunandy q deldauduiusves

d@1n19 Scherrer formula

0.91
t = ——— (1)
Bcos6

Tned t Ao vuandnade A Aerinnuennduvewundsiilinisdidng B Aoaruniriianugensamils
vaInugEsguEnvaensuay © Aoyuveaiusn (Bragg’s angle) 1nn1sAATsivwIANEnRdY (1) wsnnduiy
anuniisesiinfinaugansends (Full width at half maximum: FWHM) Aezdenndesiuguil 3 Aovwimduniu
audnarsdlvgvendulewluddnifidiumay 30 wt% roudraudnnifidiunandu enanidilifievewnsinsn
Tnauneie visiflewnnneeuiivnzidulouluddnesnainiiveuiinveurivansiuazdnaunslndfaUunndiae
lanunsafivzuensents Mewsilidehundeszilasiaineeiifomaianmsdeiuuresdididndddiiave
wnsbdlnauiee dalugud 5 Junmarednvauzveadulouluddnifiviinisiasisidendesqansseil
a ) 1 ' v o v o P Ik 1 o DS =
dianmseuuuvdewu (TEM) Mnawaedulewluiduaseilafidnuaeiiv liluswas dunandiiuindulen
duaseilaliduvienues awaveaduruaudnasegivssuia 80 wiluiuns
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S 9 g
5 B S 3
‘a ks 40% SiO,
~ |
=
& :
TR O [, *
% - e Sl U 10
o
3
c
]
- ” 20% SiO;
- ” 10% SiO,
o Il P ki i L i
10 20 30 40 S0 &0
20 degree

AN 4 Nan1sIATIEAlATIES 1 Baivedulounluan MmN S s NWNS AR ALTAN NS IEIUN AN
299%8N1 10 — 40 Wt% semAtANSIAglUUYeISESND

AN 5 ey TEM wansanwazvaddulauludand

Tum5197t 1 wansliiiunisiSeuiisuidsinihild snvasduleuluddnidaaseild suaduniiu
AudnanuadsuazUinavedulenduaseild 31nanss TuReulenld@dneulneenled 10 wid duleunluiila
YuRLduHUAUgNaBRReUIEIM 50 - 90 Wiluwng wilSinaniduaseilatesun 9 duleulailiddneula
panlys 20 wt% s ugugnaluadeUseain 50 - 90 ulwuns wasUSuunduasizilasgiussuia 10

s d A o o 7 o o Y = & a = o v oA o o A aa
Wesiudilaiisuiuimidnneuduasizild daduviinunduaseiliunnniiteuledu 4 Neulrddreula
ganled 40 wt% Ldurugudnatuadeyszana 150 unluwes WeldUsinaddneulaeenlediiudumdsinihild
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UNANED

MUt ifiingusrasdiiiofnunlunaresnnsedeuliunuuazamuA MYDgAAUAL A MM IUALT B
swazdngslnelanie3s Hold Out Validation (HOV) waz33 Leave One Out Cross Validation (LOOCV) el
fnnsesgamuaunmidaunm Insnsussanainsneiineuenveseuge iluAuARsdmIunsUsEInm
AUV LIUTDT () LagANYULBEITOULNY X WU Y Ya3uiees () daufuwiyudessauwnu Z vaauses ()
Huaunslwiludleardsaes fafesnsdulsyandilinauan 8 i dafufsdausuiudoddqaeuaunee
aafiufu (GCPs) atsties 4 90 tieliuuusauuuiassessuiges Wetnansuiuussuuudasueumesly
Anuin1neaslauarine GCPs ushavaulwan nlukwvuuiudumalaas nansuulsuuudtaeseugesla
RMSE 924n15USulAlyingu 0.21 s Lazauazidengnaaiiasnmeaslsnuunnsgiu NSSDA wuil n1messls
7Y GCPs 13 90 uazgeRTIvARUBATE 59 9PINTS HOV fleuaziBengndeavinfiu 1.52 ms (2.98 3An1) uaz
nweaslsild GCPs 8 90 uAzYANTIABY 44 9A91NTT LOOCV fimnuaziBuagnieasiidy 0.84 was (1.63
) Bauansliiiiuiag Loocy denalvinunmesslsinanldfinias Hov

AdnAy: Mmaneaniiedlnelyn gaAIuANAI AMEngeasls

Abstract

The research was to study a model of monitoring the quantity and quality of image control
points for Thaichote high-resolution satellites using Hold Out Validation (HOV) and Leave One Out Cross
Validation (LOOCV) methods for screening control points and picture quality by estimating the sensor's
external orientation as a constant for estimating the sensor's position ( ) and the sensor's X-axis of
inclination (), the sensor's Z-axis of inclination correction ( ) is a polynomial squares equation. This
requires 8 unknown coefficients, at least 4 ground-based photo control points (GCPs) are needed to
improve the sensor model. The sensor model improvement results were applied to correct the ortho
image and place the GCPs in the image boundary parallel to the orbital path, the sensor model
improvement result was an RMSE of correction equal to 0.21 m and ortho image accuracy in accordance
with NSSDA standards. It was found that the ortho images using 13 GCPs and 59 independent checkpoints
from the HOV method had a resolution of 1.52 m (2.98 image points) and ortho images using 8 GCPs and
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44 checkpoints. The LOOCV method has an accuracy of 0.84 m (1.63 image points), indicating that the
LOOCV method results in better ortho-produced quality than the HOV method.

Keywords: Thaichote Satellite Imagery, Control Points, Ortho Photo

unin

amanenissaziBengdldiunnuailaiuegiannlutagtu ewnauantAmimumaneysenng
Ly mmauﬁﬂmﬁ?}qﬁuﬁqq @Einauimuinalulageiniauazglasauwme, 2564) (spatial resolution) ¥inlw
annsaduunTeandunvesdsiinge oy GmLﬁ*c’mmuslmga’lmsaim]ﬁﬂé’wWﬁuﬁﬂﬁﬁau“a%’lﬁnmﬁuﬁﬂﬁlé’
doyanmiiviuaty warnistufindoyaninansnnseusquituiivsnaning wnefuituivhdnasnunnisdigs
(AMnA, 2553) g niieseasidungs 1w anlfigy IKONOS aunsatuiindeyanisnuasidenynnin 1
Wwasluszuuduina1ne1261 (panchromatic) A1Ligs SPOT-5 (2.5 LuAT) A1aLen QUICKBIRD (0.6 1uns)
A1LAiBN Worldview-1 (0.5 las)uasa1 oy Thaichote (2.0 was) Wudu anauaud@denaitaiuisai
Tayannluuszendldiunuiumieg WueItulasanIsnTIvaeuANLasidengnAB R IuIYeININaNY
PufinsIeaziBengs Worldview-1 vesnsuiiau (nsufiiy, 2551) wledeyanmiluldfunisiavesnsuiinu wu
n1smuAun1sdnassiinu msnsiaseuluudinisaseunsesiiiu madiuiifiefeiauazoonlauniiduliun
Useau usu wideyanmiildidedita wu manszarsvesganminund arwdadeosnin doyauame
fafianmnuiainerudisandeudilined msagiou Fnimvesuadduduusssinma uaznssuiindeya routh
Foyanmluldnu msusuussteyanmiligndesssnisuiamnuaaaindeusineg (Wsnm, 2545)

nsUsukAnmansailavaeds anugnieudaiuniieinnndnisuiuuinesiiafisaunimig
adlnmans iouuudaesiliviuuismiuganuguam iemAmisimesveauuiiassnisuvasiidanin
(lwana, 2553) dmfunisvivudninluauideadedidonwuudiasanisnisninlunisdanioasls
(orthorectification) waadayan1n Thaichote iflesannlidoyasisvaziufinnmvilfauisnanaiunainiadey
VUAMNEAI87LAN1NA15195 V0w UGBS (sensor orientation) LagAINFIN1YR T UsEINA (relief
displacement) tielinmmdsnisusuuitimnugniesannsaiaficn fmms szeene Wwdeafuuuiiatedu ns
afanmesslsaunsavildmamauainnugegiivsemaluudazqn (Kapnias et al, 2008) Muduninsaiu
Wamuudeyaniw (asdinmsmeninluiunie) madeyanmlallddelunnisidudemsuamniinesnisia
190 mMAeUen (Exterior Orientation Parameters; EOPs) Laglhuuidnaasszaugadaa (Digital Elevation Model;
DEM) fausfaglitoyasdsvnzauiisntuiinnmusideyaiildindanunanndewhlinanisduinligniesdad
KarionugnAeseInmonsls Mdudidedaliusuusuuudianmanienin (Refinement of Physical Model)
el uuidmnimeslifeadetumumisaznisnsfsusuedmenisliganuauaim Jon et al,
2017)

dmugamuaunmithanldmsiidmiuaziBeagnaesgeuszanamildumuvesnwazideaveganin
(Crespi et al., 2021) wagdduuanigInad s UNITUSULANIN LLasmimi’maauﬂ’smgﬂé’awauwmﬁaaamﬁi’f
Usuuf vFenmmdanisuiuud Jegiudeudniongamununmilasudsoyaruafuaongy nquusniega
muammwmamﬂﬁyuﬁu (ground control point; GCPs) ﬂajmﬁaaaﬁaﬁmmmaauﬁasx (independent check
points; ICPs) 13813603735 Hold Out Validation (HOV) 38 HOV laimsnslunsaliifigeauaunmiuiudidn uas
orfindeRnnataiiedinsutinguiin Ssnuidendsildiausds Leave One Out Cross Validation (LOOCV) 1y
Snuilunadalunisdaidengamuaunmlnglidoyafmuniu 6eps anduidennisgaiugansnaeunda
fruaimsUiuud nsdunaliuuiirarafnsauiidimuniovesansnaeuiievuldlunsnsesdoyadon
fndengamuaun aedi i uduniwoanaiinaseafindu (Brovellia et al, 2006)
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v

ad a v
9N191398
nuddeasilillunis@nwinisusuusawuudiasmienienin wazisnivszansainlunisnige

1%

AIUANAINAIETE HOV Lazds LOOCY ilemduiuganiuguamildsauiunuudiasmianisninisiiu
nsufulgsdmiunisuiuuiain Thaichote an gunsaifildlunisidodszneusae sudrenisenia
1wy 4 uwildy 9 ag 13 gﬂmmmawLﬁu%umauﬂWiﬁWLﬁuawuiﬁs Fedeluil
1) n15U3uuAnIsamdsuainguaieniseiniaduisnisveefiudiidnnisAsazniasy
anaftudulaenisfeiamunisesgaaiugusUieluiuiifii daumidenveagudienisennia veanis
amAsLaINTUIEN1 81N AAINITaTILUNFULUUNTUSULA (Adjustment) 1¢ 3 35 Ao
1.1) N15USULALUUNUINNTITAod1AU (Polynomial or Sequential)
1.2) n15USuLALUUINae9dase (Independent Model)
1.3) n1sUuunuuuaLas (Bundle)
2) mawSeuiisunanisuiuudseninsudenduasivudenuuudiaesdasy
3) nsSeullsunanisusuuiuden Den Haag UseinAiulsasuaun
4) FuneuvosnisamAsNIINgUdenIseInIa
5) MsUTuAkaziaTaInanIsusuwn

ANANIINAAD

1) AATUANAIN KUUTIRBITEAVFNTUAY Wazdoyaninaion1ifisusieazidungs Thaichote
fufidnunaevagquiofiuszanm 500 mseilawns nsfsinfivanissuuagnnshansevinlasgunsnidd
\0d B%e Leica 520 T¥n1susuniudonuuuadiuas (Bundle block adjustment) Aaegonsuas ERDAS
Imagine 8.7 (ERDAS, 2021) flufidinuiusznaudisnfivssimaiisnuaouainiusiengiauagiun il
A1 INTEAUNZLAUINAT9317 100 s Rufidandadnsldffuwuuidy (Intensive land use)
nareUszian Tiud n1svhaiueianng arunaldl lstudusnds 158os uazgnaiunssuiadl fufidnuii
DINUARE

- fievile aglulindunauainuas wagdnedauiaul Janinszyas

- fienziueen agludnediuaie Janinszyes

- field ogluivmduneideanazvoilainziavessnilng faminszees

- fiemziunn aglulndnnatiuate dminszees

flufidnwiasouaguiiiefisn 500 n3.nu. uazlsznaudie 4 uuadug ay 13 3U (3:au91u3 52
5U) Faduaelunuanie-1d drendesdrsguniserniauuuiunin 8%e WILD RC 30 fifiaanuegniluia

152.860 fiadiunsuazludieguniseinieidiowion Suaau w.a. 2545 deuandlunind 1

Vol 6 NO 1 Jan - June 2022



Journal of Science and Technology Thonburi University 65

H -~ L A e S0
o e ‘ li-"*
-1 — b,
. - L4 “"f I
3. Uainam i T ¢ "I
j“: " - )'_\ oo ,e.-
Y9 ,.}%L ';- v - <
. - 4 \
SRS PR NG
SRR = v e
Wes iy R
( £ N
. e 3 .

A
1
3

S

e
&
- A

jii

i
T

} =

%
e

o e [ b |
i ; » s 'L*Iil}' .o
.,___ : 3 ‘ ’1}_.
S et | [ avitndt [ wntnd 5] vt |
& 1 2 3 s
=
< S R R 3 ufiae

¥ ' ¥ '
A aeg A A '

= = a
NINN 1 NUNANYIFIATBUAGUNUNNIN 500 A15190LaLUAS

2) NMIAALEDNIAATUANAINNG 78 70

U a
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B ——
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A el unalas e
A wgamu i umsdnaniasie
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ATNN 2 ﬂﬁm‘wumzawwizmw’qmmuaugﬂmwaﬂ‘l‘m i =4b

2.2) mMsfimungamuauluslateseduresuuinis laun 9au1u nd1e uazaalesda
luudazAuuudnaesa1udd (A pair of stereoscopic models) Asuandlunni 3 uazani 4

* fof 9
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(1.1) nmsseindygruniidisuinieanieisni15d19219adm (Static survey)
WU 8 nyA
(1.2) MmsSeindygrunndisndiieanieisnisdrsiained1aia (Rapid static
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aunsasudyyiunindsuiniealan é’m%uﬁyuﬁﬁﬂmﬁVLé’ai’WLLuﬂmimwi’wLmﬁmmmmaauiu 3
Sl

(1) fnuagansiaaey P ludundsuisdvesudengddiea s1uau 4 9a wagsiinig
Seiadygruniiifisudfited aieisnisdisivainegiaia

(2) fvungansiaaey P lumundsianansdiuiedvesudongudien $1uau 4 90 uae
Mn1sseindygiuaniiendnea daeisnisdrsiaainediausa

(3) MruAgAnsI9aau P lusuniiannia (Quadrant, Q) vesudenguaiediuau 20 99
%aﬁmumiﬁmzmaquejmmamquﬁuuﬁiuLwiamqmmmw‘hms%’ﬁmﬁzyiyﬂmmuﬁw%ﬁmaﬁw%%mi
d1519ained1u59

3) n1359ninngAAIuANNINGI8lUTLATY ERDAS IMAGINE Version 9.2

q q
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Bus1nadialasenis (Project) ﬁwumwuﬁﬁ’mLLazms@?m'ﬁwwswﬁmai‘mm WU ANUA
wuudiasdeaunisildlunisdnilasstisaumisulnedeniduwuy Orbital Pushbroom idenwila
voaidulassunuil (UTM) vuftumdng u (datum) World Geodetic System 1984 (WGS84) doyadililu
nsvnnesslsusznaulusig

- TUsun3u ERDAS LPS 9.2

« Yayan1iiily Thaichote Level 1A

- IWld GCP.txt + W& Description usagyn

[

*+ U834 DEM 210 GDEM

(1) U LPS 1890 New... LLaséﬁﬁla Block File %38 Project AM%uA Geometric Model
oA Orbital Pushbroom — THEOS1

(2) fvunszuufidadu UTM WGS84 Zone 47N + fvundia1ugsndnng Tuiiuil lu
fifivualy 90 lwms (Average Elevation) LWadayanin THEOS Level 1A

(3) nady Point Measurement — \d@an Classic Point Measurement Tool

(4) 1@9n Import or Export Points Laen _WhiteSpace uag Return NewLine (DOS)

(5) Select All 3@ GCP wuum”l:u”lvmwum waziaon i‘lJISIJ (Compute Image
Coordinates From The Ground Points) Laa‘uLLmaufﬂqm GCP Twmsqmumumm Description Uy
Uayan1n THEOS

e |
w4+ el —. 4
wpaem
m.
420/
AaLR v |
R
L Ve [ s o w)
ey g
\" [} 20 -
. <] -.e b -

A 5 vhnismnuauaazyn GCP Tnsaiunienyd Description uudayanin THEOS

=b.

(6) 1iloLdou GCP ATUNIMUAKEY — nadu Save waglyinn1sAiuIn Triangulation
a1uLuasy (Triangulation Properties)

ee

(7 ) General — Pixels, Point — Fixed values, Exterior — No weight, i &
Advanced Options — Ldan Use Image Observations of Check Points in Triangulation

(8) natu Run tilegasunan1sduans nalu Report Lilagranisfuinediaazidon na
Ui Accept gausunanIsAuIn LUANTIA9 Point Measurement
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(9) nayu Start Ortho Resampling Process - 1& Output 1a GDEM - Ldan Cubic
Convolution

4) N15AVUATDLALRNIZYININANYANAEN LU AIN1TIAI190INAETY AIN1TTRINAN
neuen 1Uusu

nsimunganrvgulugUdisluses UfUAnisgaaiuanlugdaioniserniadililunisvens qe
dafugUdsanunsasuunooniduz Ussinndadl

(1) 3aaruanlugUarendn (Major photo control points)
(2) WMUﬂqugﬂd’miaﬂ (Minor photo control points)

5) n1sfedaiiinganinvesgantvanamlinsadugduseina d1m5un1sUsuUTauunaeanis
NEAIN

LUUS1a09a1uAR (Stereoscopic model) Taqaziluldifion1sudaunuiininuduiusszniig
FLUUNNAVOILUUIIa03 (Model space coordinate system) warsvuuRAnatafuay (Ground
coordinate system) agfiasgnainstuiidouuaziionit “n1sUiuduysal (Absolute orientation)” 113
USuduysaldedldmisiines / fudsiasy 7 dawusldun nrsvens / wauiasidiu (A nsideulunna
LALNUTIa (Xo , Yo , Zo) uagnyusaukuaunuiisany (Q, @, K)

Tunnsusuduysaluvuuouzden (Analog absolute orientation) n1sUsuaztdunuuiBanaiidos
szuufaniaiiufuraslunisuiu Tnedifidanissusiuau 2 galuuuuiiassaufiiezaslunisvens
/ nou1nsrdudeaziinnisidou (Translation) TUAILLLALAY X LAZUUILAY Y UATNITNLUTOY
(Rotate) WuALNU Z AfANI9AITIUIL 3 9aazdrslun1suiuszduresnuudiandliaenndoatusedy
ANugsmveagfivszma lasnisuyunvuiassawddseg Q uaz O seuwnu X wazunu ¥ (Q and O
rotationflun1sUsuduysaiideiiaseyt (Analytical absolute orientation) n13U3uagduagfunisulas
@1ull# (Three - dimensional / Spatial similarity transformation) Faaunasi (1)

S=A*R*M+T (1)

e = Wipn1ANUAY (Ground coordinate: Xp , Yp , Zp)

> n

= fvsznauu1nI1diu (Scale factor)

R = wn3ngn1suyu (Rotation matrix)

M = AnaLuudaes (Model coordinates: x, y, z)
T = nsidou (Translation: X0, Y0, Z0)

afUstenauazayu

n1sdsuuAdeyanindesA1eenugNA BT Id LN Lﬁ'aiw“lﬁﬁﬁ’mﬁWLLuuaﬁ'qﬂﬁaaLLa5
aamﬂé’aqrﬁ*uG‘hLmu'wuﬁyuiaﬂmmzuuﬁﬂ”wwqﬁmam{ niefinngdidu (Universal Transverse
Mercator; UTM) voaunudl 3elddeasulunis@nuiianizgnisuivudnimdaseiada lnouuanienis
VSTl 2 wwamnandn il

(1) MFUSULANINAIBUUUTI889119n18AW (Physical Model #3® Rigorous Model)

(2) MsUTULANINAIBRUUIIaB9TIUTEANY (Empirical Model %39 Replacement Model)

nsvsuuinmlunuiseadididenuuusiaemenienmlunisdauioasls (orthorectification)
yastayanin Thaichote Msl¥doyasTsvarduiinnmvilfaiunsoanaiuaainiadouuunnaefiin
31NN159146790 U8 ULY03 (sensor orientation) LLammquwanmiumﬂ (relief displacement) i
Tausatafine fianie szegnie Wufeaduunuiianedu nsadienimeedlsauisaildninnsiuan
Augagdvszimalundazyafiiduiundsnssfuganimuudeyanin mndeyaninlaldaielunuifs
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31 Tud0IN51UAINISITLRBINITINIIIAINATIEUDN (Exterior Orientation Parameters; EOPs) iLag
wuudIaessEAUgalea (Digital Elevation Model; DEM) feusiagldtoyaatevazarniisuduiinninus
Toyaildfinfianuaaiandouilinanisduialigniesdainaieninugniosvesnimessls (Jeong et
l., 2008)

dmivganruaunnithunldaisidiaiuazideagniesgeuszunamisluauvesnnuazien
¥849A0 (Kapnias et al., 2008) wazdduiusniiiganadmiun1susuuinIn Lagn15n5I13a8UAINY
gnRevasuuusinesfiliusund nonmmdnisuiuud lnsutsdeyafomuaduassndu nguusnfoqn
muaumwdwmﬂﬁyuau (ground control point; GCPs) ﬂdmﬁaaaﬁaqmmwaauﬁaw (independent
check points; ICPs) #38138n3133 Hold Out Validation (HOV) 33 HOV limunzlunsalfifigaaiuny
amdruiudde wagenatintedanainilednisuuinguin Fauideadaillflaneds Leave One Out
Cross Validation (LOOCV) 1udnuilamadalunisdmionynarvquainlaslidoyaianuadu Gcps
Mndudennisgaifugnasraeuindrmuannisuioud mafmuauivuiusasadiasnsviidiaunde
veagansavaeutiiethanlilunisnsesdoyanoudaidengaaiuquain (Liu et al,, 2008)

BATUszansamlun1smgaaluaNAINi1878 HOV Lagds LOOCY LitevdiulugaauaunInd
T¥3aurvuuudasanianignmiiiiunisuiuugedmiunisuuudnim Thaichote Tiilanugniesuas
Auindedenndedu anunsaidengnarununin 72 9aaingaiavan 78 a Andu 92 % Tasuvadu
GCPs 13 90 uAZ9ANTIAADUDATE 59 90 WONAINHIT HOV §eusdqgaiifiandauni 6 9a dauls LOOCV
annsaidenganiuaunnls 52 9aaniieuua 78 9a Anilu 67 % 35 LOOCY Tutsgaaiuauatmy
GCPs 8 9a wazidugnnsvaoudase 44 90 uagids LOOCY Ustgadidianfinund 26 9a easuldludidin
nsidenyaniuANAInilaa1nis HOV axdd1urugannnd1is Loocy luvagifisrstaueldinis
LOOCV fiinauain15AnAT8Ig9n3138 HOV (Minnesota, 2021)

dlothnanisuivlsanvuiasarusestredululdludauinimessls warluauisedsinige
GCPs U3 utan wluluIvwIuiudun1993A95 nan1sUsulgwuuTaotsulgesta RMSE vo3
MUFULAYIAY 0.21 wns uaziileusziduaiuaziBungndoavesninoeslsn1uu1nggiu NSSDA
(Toutin, 2004) wui1 nweeilsild GCPs 13 9a waggansradeudasy 59 999n3F HOV fAuaziBun
QNFB Ay 1.52 1uAg (2.98 9Anm) wazn1measlsild GCPs 8 9a wazaAnTI9d@0U 44 9091035
LOOCV fanuaziduagndoasiidu 0.84 wuas (1.63 9n1m) Fauansliliiudnis LOOCV denaliigainin
009lsfndnlddnd138 HOV (Wang et al, 2008) lugadoyalusuidod viuideadeiyidovoiaus
wamslunisnuresenauidslusuwiandsi

(1) Arsn1sAnwiAnsdweslunldisusuunnandasviadalvinunzausonnudnyagves
Yoyanindreafisusioazidoags Thaichote waz@nwi3usuussuuudiasuiofinninugndeanay
Anutidededadu Tasnisuiuud Amnndwesnisdannaninaiguen

(2) M3fnBINTTININAVANAIN FUNUINITTAINGAAIVANAIN LazNITARLTENTAAIVAY
M35 Hold Out Validation wag Leave One Out Cross Validation Lwamﬁlm’mﬂmﬂ’mﬂumww
wnzauuazdauamdniunsuivuinndusviadaetiazideaiiieninugnieaveganiugu

(3) msfnwuideiiiedoddiilumaiinainnaislunisidenisnsuivuinimdie

AnfNssuUsENA

vpvauANUMIINgIdemnalulagsivusnasaulnduns Nlvanueyiasisikazaluayuniolle
n¥ouyAaINsluN1TNITNAaeY kazvauAndUNNWITewIgIR(3Y) Tun1satuayusulssuin
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Abstract
This research presents the stability analysis of a three-phase grid-connected
photovoltaic system with a single-stage three-phase inverter by applying increment
conductance algorithms-fuzzy logic to control reference current in conjunction with a

model predictive control to control the maximum power point of the photovoltaic
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panel. As well as to control the grid connection so that the system can track the
maximum power point when the irradiation and temperature change suddenly. The
system is able to control the total harmonic distortion within the standard value,
keeping the system power factor to be equal to 1 and be able to maintain a
connection to the grid. The simulation results show that the proposed system can
maintain a power factor of 1 at all times with the total harmonic distortion equal to 2.5
%. The maximum power point tracking time is 0.02 seconds. The maximum power
point can be tracked when the irradiation and the temperature changes suddenly.

Keywords: Increment conductance, Model predictive control, Maximum power point,

Total harmonic distortion, Power factor

unin

Yagiuszuundnlnlfiuuunsgane(distributed power generation system : DPGS) g
wsunyudsy Wy ndanuiasorfinduasndsnuan Tasuanuaulasniudos [1-3)
esnauauiiiiduinsrodundey fenmsdumedineszuitssuundalifiuuunszas
fun3adunedineinifeudefunindsdunumdrdgylunissendsnuguangadllunie
naenIusuUsEiuNMhnuiuanulasniouaznissesiulassingluiig-5]

Sunedweiiidendetuninausamuaunszudliiviomueuselnihdunesines
fimuaunszudlniigrinantdfusgaunsvanslunsinenszugludaniadomniimsneuaues
wuulanfinuagamanunsnlunistestunissuniuiia dmsudunedneiiieuderuning
muauieusaduliind vy uiinagnsnmsmuguiiddalniiasauas Masluidundy
Tagazainguaduveegianlnonssdmiulugiamoininuninaiad 6] (sine pulse width
modulation : SPWM) Ssadsdyanaduresaindvesdunesimesiideusetunin

sgndlsimunisinsundgansadludondudfesmsiuiivuslngSsdinansenude
Auandonuasiuiinunsnssy ddumaifistssansamlitussuunmakaaliihanndany
was01fingAen15UTUUTITEVURAMINYATeia bW ingean (maximum power point
tracking : MPPT)[7-10] Wiatfindnaruanunsalunisiamiuiidslniligeaaiilonisudssd
nasenfinduazonmgiiasunlasedrsiuiiviulavieoaifinanursgniautsdin11-12] ms
WuUszansamnisinniugninedidegeqaivatsiBidu nissuniuLaznisdana
(perturbation and observation : P&O)[13-14] A9LfiuAL (incremental conductance :
INC)[15-16] n33n2ARILATD (fuzzy logic control : FLO)[17] 150w (hill climbing) AL
UszAnSnmveslteunia (particle swarm optimization : PSO)[18-19] lasst e Uszamiiiey
(artificial neural network : ANN) 53ugiawuunas (HYBRID) Lﬁiu%UU@HiﬂuUi%ﬁWlﬂquLﬂ%ﬁ]‘ﬁ
USusle (hybrid adaptive neuro-fuzzy inference system : ANFIS) A155UNIULAZA1SHINA
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nstunaznsifiuanuinduisieaugedneiidageaauuuaatadn nislienfaunaives
Fnssumukarnsdanauarnstunduiond uisznoudeauiuinugdlndiugadne
Wi sugaan[21-23] Fedsualiiinnsgeydondeny 3§Lﬁummﬁ1ﬁ?umiushLLazﬁwsjuléf
melFanunsafusseniafidusu egdlsinuimsivszneusemshasuazanududon
Tunsnaaes eglsfn sane3tufinanfsirwiulifvssavsammelinisuiseduaseiing
fdsuuasiuiivilafsiuidinmiedansmuauuuuaginienaslasanedszamiion
\HushAamugndneidsliihgegaiieudludounnsowesdanessy uwuaanadnnieldanm
o1y Fuuuaguiadediaandnsnssuiifeuieniuaznisoenuuuiiudaunss Fsausn
witmanulduiueusasdymiilidudaduvesszuuliiingdnunaseriing lasee
UssamifisaiivszneudeeadUszammanetuildfuogsunsvaredmiunsienugning
ffagegaoganniingliannaadonfiuasuudadly egrdlsfinumsliisiaudusioad
Foyavnalngdmiunmstineusuiimnzaundusyes Wislilsqaaneidsgeand egnalsfmy
oidvesimunuiififonnududoureseninuaias

iilolhiwaduasending(photovoltaic : PV) I1erndslnfiifiegandsnugegnazsiag
Feusefursasulasiunsruansaiunszuansa (DC/DO) nieraasudasiunseuansaiy
nszuaadu(DC/AC) tnelddaneTBudsinannunudnualunisianuuazaiuaugandaay
g9an @wduuossruunsranliindisisaduaefingldun Sunedined Maruauuaz
duwesdedunumdrdylunisauaundnuliinludenia fsdduiiugruimundimvi
Sunedimeiiifoudofuniau nasawaruisuvessiludin (THD) nsuUsiuves
wsssulnfnvenia N1sfnmUAMEEan(MPPT) MSATIATUNITHIHUIEIU N1TAIVANAD
Usgnauiids mamsadunssiuliiniisind uagnisasaduaruiiisns Tnefinasauny
ﬁmLﬁaumﬂuﬁﬂgmﬁﬁ’mimammgm n1sAnRNRIeiagegadesiiussaninmaunnty
anmeash NMsAnnuegITnisEimaUasuainisaieidesusnduar ey
Mafesfisziunisans$adiaemn

Hagtudunedinesilinuimivssuuiwaduaseniingannsautseenifuaeassinmn
wdng Aesvuuaumusolaukazsruudeusiensa svuukuvawauselautnldlussuundsausi
wunsldeuluiiinendedesdiuunmediiefundanuiindnlngiwaduaseniinglillunou
nansAuT IR TisEfUTesLaseAingdiiani ssuuiidendefuniamngegadsdmiunisdn
waswfinananwaduasefindludanialilduniigausiinoungiuassefunisunsdos
Wasuuas Bunefinesfidonsefuniautssenidutunewien (single state) wavaosdunau
(two state) [24] szuuTuneulfisnioudelnsnsssgndrsdueaduasonfinduazdu
duneswoitwandusuil 1 szuvasstuneudodiiuasiunszuansadunszuansa (DC-
DO) vile eusioiwaduatenfindiiriusudunedinesfuanslusufl 2 Sndiuiidfydenis
muANNsannszuavesdunesinesfieusefuniadainarsiBidu smuaudndiuduiinia
(P franuaudndruislonuud (PR)25-26] msmuaunszudlLuudndruduiindaildlumsy
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Felastadnldiudunesmesatua Tuduvaswuumaifginnuaiuisavesnoulnsaes
LLUUﬁlﬂE‘i’Juauﬁﬂ%ﬂumiafﬂGl’m5€g€gﬁmﬁﬂﬁﬁﬁﬂﬂﬂﬂ%®§’ugﬂﬁﬁﬁ’fﬂ Tuvauzdidhmuaudndiuls
Touuudannsalivssansamiiatu 8niBnvilsidesanediiuuuusiaosnmsvhusaimii
(model predictive control : MPC) Fsiiefediglsidutou mafuindisiadaey dagtuld
Tumsmuaudunefimesdmiumuumstuindeunsineslninssuasdy

iieanAugssndudouressruumuauruieriaufauidetinausnsauny
nszuadredewesdunedinesiiedanszualniiiingninsonsianndanedfiunsiiuainmi
AIINLARILATO FIAUKUUTIARINTTYINIUEIWIN (modifier increment conductance fuzzy
logic con troll-model predictive control: MINCFLC-MPC) Lﬁamuamgm'wﬁﬁﬁﬂlﬂﬁﬁq\iqw
vosBuesined 3 wauvuiuneuderlumadeudetunia

Three-Phase Grid

¥V nomy

comvenier
and
“ MPFT

209 2 N3nduesmasTiinanatunau
A15799 1 ASNUNIUITIUNTTU

Foq daneaiiy NAANS
An Enhanced Model Predictive | Model Predictive | Ann1uyAT1eiaegeanta
Control  Using Virtual Space | control (MPC) saasafleuasingsg
Vectors  for  Grid-Connected Wasuwas
Three-Level Neutral-Point

Clamped Inverters[28]

Nonlinear control and stability | Voltage control base ammm;mhﬁlﬁﬂﬁdgdqﬁlﬁﬁa
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Abstract

The aims of this research are to design, build, and test the electric scooter to be used as an
alternative for a short distance solo travel and study the relationship between moving speed and total
weight in the case of moving along a straight direction on ground level and moving on towards the slope.
The research operation has started from studying the component and the electric scooter working
principle, resistance forces to movement of the electric scooter. After that, the motor power to propel
the electric scooter was calculated for building and testing the electric scooter. To find the speed of the
electric scooter, the electric scooter was tested on the 100 meters straight path in length without slope
and moving towards a slope that has an angle of 5 degree, 10 meters in length. From the study and
testing of the electric scooter, it was found that the electric scooter should use a hub motor of 350 watts

to propel the electric scooter in order to support the driver’s weight of about 90 kg and is capable of
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moving on a slope that has an angle of 5 degree at 10 kilometers per hour. The electric scooter has
weight 6 kg. The moving speed test results show that the electric scooter has the speed of about 22 to
25 kilometers per hour in the straightway on ground level. For moving on a slope that has an angle of 5
degree, the electric scooter has a speed of about 13 to 17 kilometers per hour. The speed of the electric

scooter depends on the weight of driver.
Keywords: Electric scooter, Hub motor, Electric Vehicle.
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Abstract

This research aims to reduce the study of problems in the old system and develop a new system
for effective quality control. Because it affects customer satisfaction and business competition. This
project aims to develop an existing quality control program. to be able to work more efficiently There is
transparency in the operation. can be traced back at any time It also helps create a good image for the
work system and the organization.

The results showed that incorporating a quality control program to help record that information.
make work more efficient Help reduce the use of paper. Reduce search time reduce working time can
store more data Consolidated reports can be summarized by product code. product type immediately It

can also analyze data to plan future work as well.

Keywords: System, Quality control, Case study
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WASTE REDUCTION IN PLASTIC THERMOFORMING PROCESS THROUGH SIX
SIGMA TECHNIQUES: CASE STUDY A PACKAGING FACTORY THE BUILDING
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UNANED
fnqusrasiiseiitemBnsandunurendeUssinneuniaasnu lunssuiumsiugunataingae
ANNFEUTBNUTNENINLATEITU NEW 1205 fdunisidusiendnn1s DMAIC vesnddnsituagnismnaes
waveSsanuuifisialy wan1idenui makigamgfinnusoulasmangnmgimniouuy fus 240-330 ° C
Armdouans daus 230-320° C uagszerailunisaugy 2 3uf dealviveadoUssnnauuisuaraiuienas
ANNANINTAVBINTEUIUASIAY >1.17 Waswdy >1.33 uazseiudninfy 3.5 wWasudy >4 anduyuveads
AN 66,797 UM WideLiles 10,320 U anduseuas 15.45

AdAey: NM3anveddy MsTUFUNAIERN FndBnai

Abstract
Objective was reduced of waste (thin tray and leak tray) form machine New 1205. Analyze by
DMAIC of six sigma techniques and simulate by general full factorial design for experimenting. Finding that
reducing thin tray and leak tray in plastic thermoforming process was setting heating temperature at the
upper heater from 240-330 ° C, the lower heater from 230-320 ° C and Forming time is setting for 2
second. Then process capability index from = 1.17 to = 1.33. The level of sigma increase from = 3.5 sigma

to = 4 sigma. Reducing cost of waste form 66,797 Bath to 10,320 Bath. Or 15.45% reduction.
Keywords: Waste Reduction, Plastic Thermoforming Process, Six Sigma
UNin
srglananisnsruiulaeniluasnisfindusiunisnans wisnisuidalunisiiuduveasiglananig

Tngangynunanensudestunagsnaludagiurenisuimsdnsiusunu - Gehenswdnlssnusiunumdidgddu
asfall AanmsiAnuideluefilidulsanuniaussyduditugunarafnuimilddveneaianisndnlaefins
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gulfoulliAinnu 21,515 mmusuu

miwﬁ 1 é’ﬂwmwmlﬁﬂmﬂm%qju New 1205 SE®INLAULNTIAN —AUIAN W.A. 2562

a o da Anwauzvaade y L.

Wou | MUIUNKER 3 " v 9 Sovar | vaufusiaduiu
Yuguliiu Wuwau | un 37

1A, | 107,040 350 183 1,130 | 764 2.27 22,674

nw. | 161,476 344 402 2,560 | 545 2.38 23,849

fla. | 287624 875 655 2260 | 869 1.63 16,292

W | 364,391 986 803 4,443 | 1,608 | 215 21,515

Fuudioansunuliiamsnnduueadeiiiatu Sniduiliaudindnuasdsoonaunsaidulunu
wnuadearunelalifugnéld nmsfnwadedidldiman DMAIC sndszgndldlunsinsgiuiulganssuiunis
Jugunanainlfannsatisanveadeld Tnedatmuelieglussdudnddndndinintt 4 (szfu 4 Swuvedesis
uBiuwiniu 6,200.6843153386 :Issa Bass.2007)
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fsundunoulasanis 1un n1susseneilym (Problem Statement) fvusitimsnsuay nguszasd (Business
Goal) Meazdenvadlasanis (Project Charter) 2). M-Measure fie unsunisiniliitefusunazmsmautaym
Tngrimuansienginuusiusuazanugnieswesssuunsin (MsA) iduegluilagiuindidenianarslaiiens
dwadenTiinsizideya t3esile uarnsnmanageUveIngL LagfuuANEBTAYeINTTUIUNISTY
Hagtudiethunieuifisuineglussdudniila 3). A-Analyze Ao Medlaszsianmamietedeinelantam
TngazinganluseaziBoanasiinazsinsounquia au ta3esdns Tmgfu 333 nste wifai awaedou udwh
nMsnTeierudumaiiagansyny (FMEA) vasdaderind (kPV) iiieUszidiudiaudsstin (RPN) a). | -
Improve o MyUfuugdlaeiiuidumnvesiym uazuuzirfaumsdunsujdaiienisuiuuss lagldnis
PONLUUNISNAABIRUU General Full Factorial Design dufunisvaaesiiiivate 9 Jads uwavusasdadefisedud
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aunfgruileduduiumgdmadionnindymedeiiifudidny 5). C-Control Ao fvuawnsIsAs o WileLdush
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fulahanudidasig q Aifetududuremnanmatiulanssuinnseis 4 (Bmes addnd 2549).
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N38UIUNI5(Process Capability Analysis : Cpk) Yeyaiildfevoddennunnaue s.a.-.a. 91w 7,840 Ju 19
TUsunsuiiiunuieyseanananiAszaudnd U suLisuiuinaunavuanInNaINIsaue9In e uIUNS(Process
Capability Analysis : Cpk) Adlun15199 2
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2 | deenuiianaiavueglussauiideeunn Aeavarlugis 1 lu 20,000
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ANEINNsa luN15ASIEaU (Detection : D)
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lu(General full factorial designs) fapg1dlunisnnasinguar 641 AuledusEivSesay 95 nnuatlade

Vol 6 NO 1 Jan - June 2022



114 Journal of Science and Technology Thonburi University

thudh msusuisen gamgflunisliaudou fudszeznailunmsiugy Tasdsauufgnlunmsmanssmestiads
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H1 : M1<M2 gamgiimslvirnusousidsmanssnudensiinnuuns-Hitesnigumgiinslinnuiougs
faannigrulunanaassestiadoinailumstugy Wade B) Ao

HO : M1=M2 L’gaﬂumiﬁﬁugﬂguﬁumiﬁﬁugﬂmudwaﬂiwwiamil,ﬁmmmqLLas%"ﬂaiﬁmmLmﬂshaﬁ’u

H1 : M1<M2 sseznarlunistugududsmanssnudensiinnuunuasfidesniiszesnanlunsiuglum

5) N13AUAN(Control): IAvILKUAIUANLAEAANIUNITALTUNTIAENITAVIUALINSFIUNISUURMY N1g
AATIEFFMEA LioUseliunandamsuiulge Wiedesile C-Chart Sufinfeysuazveadeiiintuluwsiazdonnis

HAIVRINSUSUUT Amuaiszaudndilagld Minitab lngldtoyanisnandumnusineudmiauauiuseunainy
W.A. 2562

NANI5I9Y

1. nsRadenian (Define Phase) thifufinvesniinanuasisaougaamiferiudwuveudeunaing
nswwnsln nud veadeUssanauuna(Thin fuaufesas55.35 1uii(Leak) fopaz20.16 FugUlsifi
(Incomplete Forming) $o8az13.61 uaziduiu (Bridging¥orar10.88 finmil 2 Id8dndenyTulenuaInTes

EHUTZANIUUNILAES S1eidndiuvaadaunn
Pareto Chart for Defect

Count
Percent

Defect

Count 5350 2205 1569 1220
Percent 543 201 143

Cum % 543 744 887 1000

g 2 nswistauiiedndisuruddyeatam
2. 1390 (Measure Phase) ¥nsvageuni1snsiadeududmeaeniiasnisdedliveminaunmnin
$1u3U 4 AU FreTurudmunageusiuay 20 Juau nhounnaensiedeusiuiy 2 Aswetuiiegng
wudminauauguaunmisuadUssAviadunsinaAndunisiosiesiiud Usyavsuadunnalidndes
AndunilaSenosidud LLam'i'ﬁJ’a;gaﬂwssmama‘uﬂmmwlusﬁy’umuﬁﬁmmujus‘hu,azL%aﬁalﬁ Fauandlunsnsdi
3
M58 3 MAdeUUsEAVEA NI IRae UALAMBaEn LAy deslivesnnunaAImN

nul Au wineuaud 1 winsuaud 2 wilnsuaud 3 winsuaudl 4
@A | o
s NAFDUHE | NAFOUH | NNFOUH | NINFOUH | NAFaUH | NAdIUH | NadaUH# | NadaU#
- 1 2 1 2 1 2 1 2
239
1 NG NG NG NG NG NG NG NG NG
2 G G G G G G G G G
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3 NG NG NG NG NG NG NG NG NG
4 NG NG NG NG NG NG NG NG NG
5 G G G G G G G G G
6 G G G G G G G G G
7 G G G G G G G G G
8 NG NG NG NG NG NG NG NG NG
9 NG NG NG NG NG NG NG NG NG
10 |G G G G G G G G G
11 NG NG NG NG NG NG NG NG NG
12 | NG NG NG NG NG NG NG NG NG
13 G

14 G

15 | NG NG NG NG NG NG NG NG NG
16 | NG NG NG NG NG NG NG NG NG
17 | G G G G G G G G G
18 |G G G G G G G G G
19 |G G G G G G G G G
20 | NG NG NG NG NG NG NG NG NG

MW : G MHNeis Good, NG nsngiis Not Good

3. 11591A5129 (Analyze Phase) NM3finw1 Useneume 3.1) Ml IEiviamnn1siinvesdeusean
NUVNIUAZNUTT TEN135EANANRINTINIUATIABUANATNAIERIN19UAT HANTIATIZYRIINTIST 4

M5 4 HAMTIATIE NI AT UN NS BT 0B UAEUTHLANNIUUIG UAZIUT?

29 anwauzmanIIal uazBeavasamnivinliiAaveudeuszan
Usenau UUNULAZUTAKPIVS)

AY nsUsumsiees 1. wilnnuweiinee Wesnuszaunisaites
- wnnulnlviaauuasussaunisal 2. anut g lunisuiusanioniesnin
- wihaumldufoRmuiieeiwnisevsy | Wuwinaulul

TngAu udunanafndifianunuiliaed iaduain | 1. aunwingauld idesanmssedalalldaun
wanadnihangliaauslunszuiunsddn | 2. vdiadngiulings Wesanldingiuinysziam

TERTERH nseoniuUkiinilllan N ALIRTF I 1. wiifiusifanann iesnusifnsilaléaunn

wesding | vamsthssinwieiesdns sizarmdeants | 1. mahauveaaesinsianain esnuin
vaagnangainlindnegrsdeileanar il | msvigednm
Amuaszeznanlunisanadanaznis | 2 edesingtign Wesnlifmuaumunisvngs
1593w

B3 nsUfdRnuRnfumsUsumiivedsins g | 1. gungiiniiuiougaiuly esaindn
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(4.1) pRNUUUNIVIARRIBudoNVAaBIUULINVaEBaluFULUUAl Budenismsuulinudiegieildl
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MITNA 9 NINAABILUY General Full Factorial Design WagHaansaINA1sAaDs

Std. Run Heating Forming
Blocks Sample Response
Order Order temp(Code) time(Code)
1 1 1 1 2 641 4
2 2 1 1 3 641 3
3 3 1 1 4 641 6
4 4 1 -1 2 641 0
5 5 1 -1 3 641 2
6 6 1 -1 4 641 5
7 7 1 1 2 641 3
8 8 1 1 3 641 6
9 9 1 1 4 641 7
10 10 1 -1 2 641 4
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11 11 1 -1 3 641 1
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Test and CI for Two Proportions

Sample X N Sample p

1 3 €41 0.004&80

2 11 641 0.017161

Estimate for p(l) - p(2): -0.0124805

95% upper bound for p(l) - p(2): -0.002548%93

Test for p(l) - p(2) =0 (va < 0): Z = -2.15 P-Value = 0.016

AN 6 HANITATIENINIUSEATURTLNU Ude A
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Inverse Cumulative Distribution Function
Normal with mean = 0 and standard deviation = 1.00000
P{ X <= X ) 4
0.9978 2.8480
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