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Abstract

The objective of this paper is to study the demand on the management system in
electronic service shops, to design and develop the system, and to assess the efficiency of
the system. To study and development the management system, the researcher used the
System Develop Life Cycle (SDLC) process. The population and samples were 14
business owners 36 employees and Information Technology Specialist that were selected
by using a specific selection method. The tools used in this research consisted of 1) the
interview form on the demand on the management system. 2) the system studying,
analyzing, and developing form, and 3) the system performance assessment form. Data
analysis was conducted by basing on content analysis and by using statistics including
mean and standard deviation. The study results showed that the system users wanted the
system that can support their management in the areas of customer information, sales,
installation, equipment renting, device returning, repairs, and reporting. After developing
the system that meets their demand, the system efficiency was evaluated by system

users. It was found that the system was highly efficient in all aspects.

Keyword: Management System, System Development, System Develop Life Cycle

unin
Y a g a & ca X Ao a v W = v v a
ﬁquaLaﬂmiE]UﬂaLsUaiaﬁiuLGU@‘W‘UV]’PT]LﬂE]LN@QQQﬂ?WQﬂiﬁ'}u Iu{j'ﬂf\!UuNEULLUUIWU§ﬂ'}i

Weafun1simiigaunsaldidnusednd Ussinvuasinu ndeansla guauds uin1shnds

Y
o

gou warliigigunsal lneduardsdevesgunsaldidnnsednduniiedniie lngldignnasse

17

ForssrrinagUusznaunsuazgndn fgtuumstndidnnudulunsdiandud uaznisuins
fasa Tnemsiuddlifssuuuimsdanisitldunsgudiessuunenfinmes Situsnisan
fuiingrenisue Yeyanistenasuesing adluayatuiinnatsiay vilvAunildean
nasnaurlsifoyansy dansrnouariiamuideurasdoyags mnnssviumssuiuauiiie
Jgymidanan Jsesiimalulagreuiivmesidnungislunisaiugunisvinnuvesssuuiiu
didnnsedndwesia lneldnseuiunisiasnisiaulseuy (System Develop Life Cycle:

= o

SDLQ) (sReshiney anususs, 2562) Usenaumeianssy 7 svee aall sseen 1 AMviualaym

MsasInemansiavmalulag U9 5 adun 2




szezdl 2 N15ANYIAUWINIZEN S2EETl 3 N1TILATITH S2EET 4 N1T9RNLUU 2887 5
@ = a o 1% = ° o g
N1sHAILILAEAaaU T28ehl 6 N13AnALazNstdY wassesh 7 Ungesne Tnglddnw
wAnlunTLIeIAnT NMsinn1sdgymnisiauissansmemaluladalsaumea lagnisi
walulagidundigesdng Tunisuimsdnnisteya mahiisdoya wazszuuiinaesesanunse

o v

deyalussuuinInTen Weoewny viiedansninenslussdnsliegedivse@niainuin

[
a

fian (qudnisdnnisennd ainerdemaluladsnausnanszuns, 2563) Snvislddnwinanis
HALNTTUUYDY NABENTIAL AOUAING uavAmMy (2562) AilFANwIAToTEUUsTUVATAUMA
paulat WInNITULATHANANIIINIUITHVOIYABINITUNIINGNRY TIYH AN INYS
TPgaNduAINNTZUIUNTT 29ATAITHAIUITZUU (System Development Life Cycle) Wuin
waUsziiuaufianelavesszuulasauyniuegluseduuin fefinsuanisasieud
d8AARBIRBAIINARINTS Lazyldssuudaduimelalunisldaussuvasaumasauladl
fafranuazainlunisidildnuaiunsasensisnuniaunaniaajula wagldfinwinis
fnfiuau vesulae lvenes’ waz Usilund My (2559) fildwauissuudnnis
asaumatesIsAesfinesuuUfURNsuoUATOs Nanansaaiisauay anuntdmTng
goutpsneuineftsanmltienslinsdnidofioflefndoiiminidoutssnendines

laeanN13984 BYOD wag Mobile Workforce tngidmtinfiazingunsalaiudiunld a1uisa

=

Wousieiu 1ATeY18veseIAnINIY Wi-Fi lamudnsvesldny siudslafnyinaanuves guim

a

Valnse wazany (2562) AlAAIHUIIUITENAUITEUUUSUISINUS UL DUABURILMDS
TingUszasaiouimsdnnmsiudeunsuiunes wazwndayvinisvihaunigluiiu lneimun
f281lUswNTY Microsoft Studio 2013 wagld Microsoft SQL Server 2012 Tun159an1S

¥ =

gudeya nan1sfnwImudl seuu anunsedaivieyanisidngunsal deyanisudsdeu Joya

9 Y
[ '

nsdsife aunsneenstenugUnsainuvie Tenuazneld senunsdide seaunisuds
gou wazmenunsiingunsal feannsaandammsgymevestoyaldifuetnad antgym
AINAITIAU BaENITANYINGYNITIANITAINTTUAUNTEUIUNITVBINITHAIUITEUY g
NanUIdeTiAates lupuedidouazanuziifinumionlunsidunuiannsyuumalulad
ansauwma Jeduirzannsauidymiunisudmsianisvesiudidnnseiindwesia lne
MsiaLnszUUiaansavihnusuiuiindanisdeya danisdunisuing Wllenwazain

gneies uiugh 5357 uaziinUszansanlunmsvianuldiiugy

MNsanFIneeanskavimalulad U9 5 atud 2



https://www.applicadthai.com/articles/%e0%b8%88%e0%b8%b1%e0%b8%94%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9b%e0%b8%b1%e0%b8%8d%e0%b8%ab%e0%b8%b2%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9e%e0%b8%b1%e0%b8%92%e0%b8%99%e0%b8%b2%e0%b8%ad%e0%b8%87%e0%b8%84%e0%b9%8c%e0%b8%81%e0%b8%a3%e0%b8%94%e0%b9%89%e0%b8%a7%e0%b8%a2%e0%b9%80%e0%b8%97%e0%b8%84%e0%b9%82%e0%b8%99%e0%b9%82%e0%b8%a5%e0%b8%a2%e0%b8%b5%e0%b8%aa%e0%b8%b2%e0%b8%a3%e0%b8%aa%e0%b8%99%e0%b9%80%e0%b8%97%e0%b8%a8/

I UTEAIATaINTIY
1. diefinwanussanissusuunisldanuvesssuuuimsdnnisiudidnvselindigesia
2. WigepnuiuukazimuISTULUIMITANIsSuBdnvselindiweia

3. WaUseiuUsEANS AN LUUUSINSINSSuBdnnsetindwasia

YDULYANISIVY

ndeaslidunmsifeuasinuissuuuimsinnsiudianvsedndwesia el

(%

panuuukaziaulusziavluunsuyseyndnugiudeya aelusunsu Microsoft Access,

]

¥ £ ¥ a

Visual basic fiveuianisiauiszuulunsianisteyagnan fan1sdeyadu dnn1sdeya

VRV
[%

winau dan1steyaiangunsal 30N IAN1TUBDNAARY IAN1INQUNTAl IANTT

AugUNIal ANUIANITSUYRN IAN1508NTIB9U

ad o a

A5AUNI5IY

v @

nsAnwdulienenalsiuIfangud WAnwINsauLWIAANITITedaL

Nnuf9asHAIINSEUY nIrUIUNTELINY
(System Development Life Cycle : SDLC) Sruddavsolnduesia

L.nsAumilyvvesesdng (Problem Recoenition)

2.015ANYIATUWINZEN (Feasibility Study)
2.M5IATIENA (Analysis)

4.n1588nuUU (Design)

5.msiaulazaaay (Development & Test)
6.015ARR (Implementation)

7.115%01U15452UU (System Maintenance)

¥ian: fasined anusuzss (2562)

A 4

= @ 2 a < a & sa
szuutimsdanis Snddnvselindivesia
1. asaeuaugndedlunisesnuuusazinuszuy Tnedideiy

2. Uszidiuuszaninmszuu Tnefsznounisuazwinauindidnnsedndwesia

AMNUSZTABU 1 NTOULUIARNITIVY

MsasInemansiavmalulag U9 5 adun 2




LafnwuunAnnguf199siauszuU(System Development Life Cycle : SDLC) 2493

[ =

A1SWAMUITZUUT AR 9TaRaNTIUAIE Aduasutuneulunisiwmurszuy §9 SDLC
Usenausieianssy 7 ssegaieiu (Aesinee gausuess, 2562) sail szl 1 19U
aymue109Ans (Problem Recognition) tHunsvianuithlafutgmiuiaiavesdldsyuy
wSausAnwaruduldldlumsiassuy ilermunaudesnsvesld ielduuuamg
Tunnsiaunszuusely seeedl 2 n1s@nwiainumunzau (Feasibility Study) Wuni1sdasia
LUUTI88INTEUIUNNTVRINTTEDNUULLAE LN SEUUATesnunSeudunTosle du
yrans mnudulusunauazAliine inlglissuuldnsmasuanudululdifiedndula
fufluau sreaedl 3 N153AT1e9 (Analysis) WHunsinuszuunudy Anvieenuuussuuau
Tnisnupudesnsveadld ihdinssiundouduwunmuiunssuvalm uasiinmianis
lnavesdaya (Data Flow Diagram) sv8sdl 4 N1500NLUY (Design) 1 UN1509ALUY
N3EUIUNITINNUBBNLUUTIBNWENANTUIUUNN ST uTaYaNIIan LAz SUSEa WU LY
upNFeINSYesliszu sEesdl 5 MawwuIazvaaey (Development & Test) 1unis
ihmseenuuuiiaudulusunsy saspaurinsageun1situeslusunsy wagyinns
wiladefianarniintu deussihlufaduasldanudeoll svesil 6 nsdndaarnisldau
(Implement) ifun1ssfiunisiadeszuy warUsziluyszaniamvessruuangldszuy
svepdl 7 11393091 (Maintenance) : thwanisussiliutagdotausuuy andniunisuiuuse
wAluszuuludiusineg slildssuuiimunzaunasiuszdnsam

Usswnsnguiiegne fe fuszneunsiudiinnseindiwesidluaiuiimauiauns
9n5571 109U 14 AU NENUTILIL 36 AU uazdiBemysumeluladansauma S1udu
4 AU lPeAnEDNLUULANIZLANZ Y

wieeiiolunisive nsdnu1ifeadedlfldindecilodnfuaiiuaudadse
1) wuudunwalmiudenisyluunmsidnuvesssuuuimsdanisiudibnnsetindisesia
2) WUULENANIANENITANIIATIENOBNLUUKALITALNTEUU 3) wuuUssiliuUsednninssuy
UImsIansiudidnnselindiwesia

nsfusausadeya ielilumsisvadsiuszneulude 1) msmusadeyadeouuy
dunrwalnudesnisguuuunisidaiuvesssuuuinisdanisiudidnnselind 91n
fusenaun1sduay 14 au wiinaiu S1uau 36 au 9ndudidnnseindwe Haluivniiui
WAU1AUATRATEE 2) N155IUTINTRYAAIY TBNSANYIATENISANYIIATIENBRNLUULAY

Wnuszuu Tnegiligtnaaumalulagansauna 31U 4 AU 9INUMINeTe1us)en el

MNsanFIneeanskavimalulad U9 5 atud 2




Dudliruugiuaznsiagauanugndeduniseenuuu 3) n1ssiusiudeyasmeuuuussidu
UsednSainszuu laegusenaunts 313U 14 AU wagndnauduly 36 AW 30314
a a ¢ sa g A ~
didnnselindweiidlusiiuimeauiaunsanssil

n1smszidaya n1sAnyIdeasel ludufnwianudeinissuuuunmsidaues
FTUU BAZNITIASIENOBNLUUBALHAIUITEUUUITNITIANISS1UD BNV Iatindiwasia

a a 1

laadunsieseiteyalaeds Inseiident dmsunmsfnyiusednsnindessuuuinms

[ = i

dan1siudiannseiindiwesia landunisiwszideyalaeldadfiideliun dade A
Deauunasgu vessyanamdeszuulusunsuuimsinnisiudidnnseindiwesia deil
Aade 451 - 500 UszAnBamuindian Aeds 351 - 4.50 UssAnSamuin Alade
251 - 350 UszAndnmuiunans Aade 1.51 - 2.50 UsyaAnsanddes Aade 1.00 - 1.50
Uszansnmtlesiian

Sunawdse Midensaillgmidunismunsyuaunis SOLC sweldil

1) n1sAumUgmiveteeAng (Problem Recognition) sifiunisiiusiusiudeya wae
Ainseideya AvunUsuiudapmidosiidusu :nnsfnmnadeanisguiuunslday
Y9ITTULUIMITInNIsudidnnseiindwesia mnduszneunts uazninnuiudidnnsednd
Lézja%’ia’[,uwmﬁuﬁmﬂmaumqmmﬁ AADALUINUNLVB LA LTI duUN1 SR
FTUUY MaDAlATINITIAY

2) MsfnwiAazay (Feasibility Study) vnisdnwanudululdlusueiesde
Afosiuldlunsiaussuu wesieiesdedmivldnulumienu mamiouduyaains

auseuy wasgldau taganuduaaumnzaluausuyssanadmsuldlunisiau

ey

seuulml Aussezand iy

3) N5ATIEH (Analysis) ddeyaildainsurinuaiiym wlddndunsinsed
ToyauazeenuuusyuunulnivasszuuuImsdanisiudidnnsedndiwesia dewnuiauiun
2UUIU (Context Diagrams) Lqumwsi’J’aaga (Data flow Diagram) nsvuaumstuneuluszuy
nsldaansuas A1 Visual Basic waggudeyaldlusunsy Access

4) n309NUUY (Design) tfayaludunisitnsest inddunisesnuuuaniilnensau
Y8I5¥UU BoNUUUAINANTUUYBlY (User Interface) 00nUUUgIUTRLE UazRBNLUY

sUsuumsldnuszuus Wngdldevyiunsvaeuuaslvdaiauauuy

MsasInemansiavmalulag U9 5 adun 2




5) MIRRIUILAENAEBU (Development & Test) ANLLUNINRIUITZUY 31NN1TODNKUY

filst ffuauly wazdufiusnunagey naassdeinnainvesszuvauaiaanysel neutig
nsfndaldanuase

6) MsAndauaznisldanu (Implement) fuiunsindesruy wavUsududszansnim
Y9338 UUY MNTeIvy fuszneums wasninauvesiud dnvselindwe Naluaiiud
WAUIaUATRATENT

7) U139¥nw1 (Maintenance) dwan1suszilunazdaiauauuy u1anidun1susul

unlvseuuludiumneg wslrlassuufimunsaunasivss@nsnm

Nan1538
1. Wefnwianudeanisyukuunsidnuvesssuuuimsinnsiudidnnselindisesia

wuidn gusgneuniswasninauiudidnnselindwesialuameuiauasgassiil dau

[ [

Ao sgUwuunsidausruuluiunsdnnisteyaiiugiu Na1unsadnnisteyagnal 3nns

Toyadudn an1steyaniniiu wardanisianaunsalld deenisguuuunistdauniunis

Y Y

AN5NUIE Aannsadansteyasudidum Ianisteyadade dansteyanisvield dan1s

¢ v [

nseenluiaussia duniseaniings dudansiiigunsal drudanishugunsal dudanis
Sudengunsal uag dan1seensieauld nveulwnANABINITAINATY §IFElaTiaTe
fuiuniseenuuuszuuaulug Tneldlusunsunie Visual Basic Avsnzdiniunisian
szu waglusunsugiudoya Access Aiflanumsnzasludnnisgrudeya lumsiaunssuy
fvuanuaansavesszuy lumsiiia/udle/au/dum wagoonsisnudeyaluguuuuny
Foulaseg ﬁmsﬁmumﬁwé;ﬂ%zwlmnw Login wagniaeaiiunuvesssuulioaniuy
Tldudne Sdusyidaeuy azmndensldnu

2. lseenuuLLATIAISTULUIMIIAnsuBidnnsedndwesia fidelddudunns
ponuUULATTAILNSEULUIMSInnsididnnseindwedia faenadesdoninudeanisues

Aldszuu Usenaumie Dszuuimuadnsmsdnldeu (Login) 2) ssuudanisteyaiiugiu :

«

a i

ToyagnA Jeyaduni deyaninau Tangunsal 3) fan1sdeyadsde 4) Ian1sFudum

19

5) Ian1seentulauesinl 6) IAN15VY 7) Ian15eeninA 8) Inn1signgunsal 9) Ian1sAu
gunsal 10) IAn1590u 11) 3AN15518911 M9UN15ANTUIUYDITEUUUINITIANITI Y
dudnnsedndwesia dgywvunisaniunudad 1) nsiideyaludiunsdanisdeyanugiu

Usznaumenisiiidndeyalusesdauagnan Yeyadus Jeyaninau Janaunsal lneiiled

MNsanFIneeanskavimalulad U9 5 atud 2




Asufundaszuvastufindeyaranualflugiudeya warausouaniuateyasonumig
wi1ae 2) M3rumdeya avanusadududeyaldnnsz uulagiBmsdumainsia uazande
598N15 3) Nsasunadeya asaunsaasunadeyalavnszuunisvinulesisdoyaunld uag
uananadeya semsszyieyanuieulvvesuazszuuny 4) 1500091890 AWNTAAUAY

1% = A o | o & o oAy =
IﬂﬂqﬂLQ@uvLGUV]ﬂqVTuﬂLsﬂu UZLANTIENU Lazdu 1RaU U NRB9nN1999N31891U 99810150

[
v

PauananIsiauszuulanad

Hayagne
dayarditadus
dayaudatay
dayanisaualnsal
dayatznadnsal

Hdayaninaiu
Hayadud
Hayanisuia
Hayaidmaunsal
Hayadstadudn

Hayaduindusn
Hayaaanfine

anel dayanisiuay P
Fayanisizh
4 HayanisAualnsal A
Tuduasmn
Tuasa
Tundodan ~ ~
fulinaanfinc 0.0 Hayawiinaiu
Tushanisizhadnsal FunITHagasud

FEUUUTUITIAAITI I
diannsoiindviasia

Hayanisdauadnsal
Hayanisuinadnsal
Hauanisaanfianeg

Hayasun1TE
HayaTEau

o "y

LE129E U 21149

FY Y
FIETUATTUNE

FITITUAITAREAD

seuntsiEadnsal
saauntsauadnsal
s1EuATIsTUtaualnsal saualuudoran

iﬂﬂmuuﬂ_i}l{'ﬁtﬂﬂ Temsiayaaanfinmg
Szuadfadayama

MwUsENaU 2 unursusunseuunulug Context Diagram

NANYTENBU 2 Uansien1sandunueeniuuurudsusunaulng Ussnaudiens
ponkuy Msaniuauludiugnan diuningu d1mauding HuresUsznaunsmiondnves

S

mansiazinalulad U0 5 avudl 2




&yﬁlﬁnmaﬁna‘ Lradana A\

o o s 3 o .- ¥ x P x s > a x ; x
IMINUFIY IAMITITe  9Aan1sTududl  Samuesonluimue  danuvis  oendads  Sanuh  danidu  Sanudon  Sanueoniisam

Username:

Password:

AMNUIENBU 3 MUNMENTEUUUTINTIANISIIUBANNIatndwasa

NANUTENBU 3 WaAIDaN15ANLT U NI UEIUNU NS NVBITTUUUIWISIANITIIU
dudnnselindwesia Uszneudmewynisianuludndansteyaiiugiu fansdeyadsde
IANITSUFUAT IAN150NMULEUDIIAN IANISVIY BENRAAT IANITHYT INNTTAU IANISTDU

INNITTIU

3 d '3 L & 0 o a Y 0 &
samsiug dansdade damsfududr  danesenlumie  anmaw  eenfiads  danmeh danmAu  danudau  danueaniei

o——

siaand |,
e
[PRMERED

:
,
.
i
:

AL Sz ¢ 10020020243
TN © [sund semu:
fiot : [s2s vaoudestmioar

wadlng : e

WA D e

=

mwusenau 4 dan1stayagnan

Y
¥ '
a v

#ugu Tududanisteyagndn Feusenaulumenisiiiude

<9 Y

1N MUIENBU 4 wansdisdiuaudanisdeyagnan Adiunuludiudanisteya
yaanAmeUuvesiall N3

v =2 Y ¥

Juiindaya myaudeya uazn1sunluteya lnedeyagnAiiisidinlugudoyauditiy 9e3n

MNsanFIneeanskavimalulad U9 5 atud 2




10

wandlunisedoyagnan Feanunsadunideyagnalaainsiagnan siatnsUseuiru uastie

anAn
Y

danfiug  senitade  damssududr  Ganvesenluaue  danvivie  eenfedd  damaah dansfu Fanaden  danviesnisa
3

famadaydsde
TRt 181212564

Y
wompeATIse S

s Loy Fodun e 3
winuf degefud  Fodud :
'
am i |1 S e R
mame:  Mdnhau
e dhiud e am QU

awUsznau 5 dannsleyadide

PNNMUTENOU 5 kansisdiunuianisteyadste Jausenaulumenisiiudeyalag
Uuvamemsivd wagduduiin Inedeyanisdsdeniiiuidiunlugiudeyauditu azdauansly

ANTTRYAd e FeanunsaAutayanisawelaansviadste vieten1saste

o
3 : 3 = :
\Tﬂm-;ﬁugm WNINIF  damsTudud  danuesenluue  danuvis  eenans  dammh  danuAu danuden  danueenitea
n1sfuLdnAudn
Jufl (19/3/2563
wnuarniaddda gmdade
adud  Fodud LRTeH] nm AW
W dudh fonwmi: o 1 SR |

Juituh

waduh  Fodufh fnou m nAm

M

AMNWUSENBU 6 IANITAISSUFUAT

MsasInemansiavmalulag U9 5 adun 2




v o

1NNMUTENOU 6 UanddiedInauInn1n1ssudun seusenaulumenisiidndoya

lagNs9edetayadnviadete wazdningiudeyameduduin

i frsale 8 =

¥ . ¥

o o & - o8 ¥ o - S S = a -

IANMTHUTIN JAMIaade  IamsTuduAl  danesenluaue  dannvie  eondAnde  danuuh  danufu daniden  danmeenioe
t]

Jamsne .
Judi 19/3/2563
wlumusmy aluauorn
wimandh || deandn  Feandn iy
amRud Foiua
g dmau 1 = iu

waduA

I

[

AMNUSZTABU 7 AN

NANUIENOU 7 wanddsdinnudnnisuie deniunulaenisensdadeyaainiuiaue
U1y gn1srumInaviiuiaueve lngdndteyaluisessiiagna Yegnan siadud ve

dum 9101918 Lagdui wazduinszuuguteyameUududin

Rentalquote o

o & o s & > &5 " v P - . , v a . s .
VANITHUI Y U‘ﬂmiﬂd‘ia ﬂﬁm‘iiuﬁuﬁﬁ Janueenlumue  danuvie  eenAaAs  daman  danmAu danuven  damaesnilunu

WM
udl 19/3/2563
m«ﬂimﬂuanmﬁ 4 ol
UM 19 dwes 2563 i B fu  anoudiba
wimand1 Baandh taua ainy
WaguUnini Boaunini
wuihbn nm
w1 . iu
anuz mdniu

namw

awUsznau 8 Ianisigngunsal

MNsanFIneeanskavimalulad U9 5 atud 2

11



12

<X o a

NAMUTENBY 8 Uanatiaduaudanisigrgunsal deiiunulaenisinditeyaly
- «:1' L owoaA ° o oA @ v A 1% @ e 1A
Souard Tutauenisin Juii Iuuiun sviagnan Yegnan siagunsaliign Yo
gunsal F1uIugUNIal waITUUILAMINTILNG LaTLARITIAT karIIATINlaednludd uay

Wdszuuguteyanieududin

ummanagement o x

o 5 o < X o o o= " - < , ¥ a 5 .
nanﬁﬁugm wMITEe  sansTududl  dansesenlumue  danuvie  eendmAs  danuah  daniAu danuden  danmeeniisam

andannAvgunssines . ” )
ﬂv.mmﬂslumuarm B A

ufl 19/3/2563

dssdequo Quossiedate s cumnane Statwodngdey hor saus
aalumue 3 111262 T e Nwandmum2. |72 ;

gnd
4 x
Hognf
woafiin: e
snnufiufuinig

Anunmbiy

LI Ydanmme

awUsznau 9 Augunsninisidn

MnawdsEneu 9 uanifedunudanisAugunaninisi Fsmsduiuanudanisium
foyanisiinansiaaviluiauenisig uazfinisuanansounsundideyanisaugunsallu
$18m5 TuiAugunsal swalulauonisiin sWagnAn JegnAn vendnsdise antugnig
Fuiuay uarsruvazkanssuutuiAuivun duaueui wuuselulf® waztidn
sruugudeyameUududin

31NAMUIENOU 10 WARIREINIUNITIANITRBNTI8U Inen1svinauluasdl
Foulvdmiuniseonmenu ngldtoulvain madendsziansisaiu nmsiden Juil ifeu T
Gudiu waz Yuil Weou U gavnedidein1sieny LaguazBenvedeuIzLanIBeni

Snludlf wazanusadaiumilaanyunum

MsasInemansiavmalulag U9 5 adun 2




i Fiepertz

. .2
IANENUIY IANIdde  damsiudud  fanmesenluawe
maamsaannanu

dandoye

Hit

AMNUIEZNBU 10 9BNII89U

3. Wielszliulsganinmszuuuimsianisiudidnvselindwesia dideldvaasdd

NI DONARRY

damad  dAnwAu  dannden  danmieeniwam

WarUseluUIEANTAINTEUUTEUUSIISIANITS1uBdnnsealndwesia onani1suseiy

USZANTNINVDITEUU LEARIAINITIN 1

A151991 1 LansAladsUseansnnveInsyinnuszuusiannselindwesia

UTEANSANWATNIUVDITEU X S.D. =
Uszansnw
Frumsdanistoyaiiugiu

Jann5TeyAgNAN 4.04 0.49 170
Ianstoyadum 4.26 0.63 11N
Jansteyaniinu 3.94 0.42 N
dansveyadangunsel 3.82 0.39 N
Tngsau 4.02 0.52 10

MNsanFIneeanskavimalulad U9 5 atud 2

13



14

A1519% 1 ()

U3EANSAINNITNIIUVBITZ U X S.D. im:l
Usgansnn
ATUIANTITINUYNY
Samsdededuin 4.00 0.45 11N
IANsSuL@um 3.96 0.49 110
ANV 4.04 0.40 170
dansnseanlul@uesia 4.16 0.37 110
IANTOONTILUY 4.12 0.44 110
Tngsau 4.06 0.43 110
dusannseueaninng
aﬁ’mﬂﬁﬁﬂﬁﬂﬁﬁ'ayjamiaaﬂam& 4.26 0.56 170
aﬁ’mﬂﬁé’wﬁaaﬂamﬁm&y’q 4.18 0.48 110
Samseensreaufingg 4.24 0.52 110
Tnesu 4.23 0.52 11N
fudansidnaunsal
danstuiinnsingunsel 4.18 0.44 1
Ianstulauensiigunsal 4.26 0.53 N
IannseanTIguiIgunsal 4.00 0.40 1
Tngsu 4.15 0.47 10
dudanisauaunsal
IanstuiinnsAvgunsel 4.30 0.54 N
msAauiiwiutvun 4.26 0.49 11N
nseenIIEUAugUNINl 4.22 0.42 110
Tngsu 4.26 0.48 11N

MsasInemansiavmalulag U9 5 adun 2




A1519% 1 ()

UsZANSAINNITNNIUVBITZUY X S.D. im:l
Usgansnn

ATUIANTTI UGN
Iansvunnnssudeu 4.26 0.53 110
NSAUMSIBNITFOU 3.94 0.37 10
nsAmwATlgINeNSTeN 4.20 0.45 170
N1799NTIBUT VLD 4.14 0.53 170
a5 4.14 0.49 110

ATUIANTINBU
F199UTTU-51838 4.14 0.53 170
FYNULYINUTZLAN 4.20 0.61 41N
senuasUaiateya 4.30 0.68 N
JRERY 4.21 0.61 110

2nm3f 1 wuhgldssuulssdulssdninmdunsiamsdeyaiiugilussduan
(Aade 4.02)dususudaniseuane syuuiiussansamluseduun (Aade 4.06) dunis
geninga szuuiiusavanmsEauIn (Aeae 4.23) fudanisin ssuuiiusyansanssu
110 (ALRAY 4.15) fudanisau syuuiluszanSamssduann (Aedy 4.26) sunisiuges

= a a o i a 1% = a a o
SEUVNUTEANTAINTZAUUIN (ANREY 4.14 ) AMUDDNSIENUSTUUNUTEANTAINTLAUUIN

(Fade 4.21)

31n15Ane1IdeaTell arunsadiaueesdalIuiing anisanduaulae

ASTUIUNITWAIUNITZUU SDLC 7 9uRaNgsy laaninusenau 11

MNsanFIneeanskavimalulad U9 5 atud 2

15



16

snudamadoyatiugnu (7} IDHI

e
damsnuene funisdy MU
S
, i RGISERY
ALNITAL ﬁmmwau‘(Ma'"te"a“ce) v

28N37187U

e V ASIPNUANNABINTG

o a & 14
NITNAIUT BAZNAFIU NISANAI LYY

Venmignieeaszuu s
(Development &Test) v Usziludszavsnm

o}

«
\/mwﬁuu;mva%:w (Implement)

) e T4lusunsu Visual Basic 9 V = d
fmvundnsiidszuy . - ANULASBIE
N1382NUUY LT nsiasnz [l 1Wsinsu Access AMUMUEN 5
X Yandiy udle au dun : (Feasibility AUYAAINT
(Design) % (Analysis) [l 2enuiuu Context Diagram ‘/ gl
senswnumuiouly AUANAYBILIUHLIAN
- Data Flow Diagram Study) ;
v - mNBIMsTEULATUAY UM aluduminauwazfusznauns Al
fvuadun Audosnis i <

LY v v 13 v W v L7 o o v
INIIVBYagNA mmi‘uagaﬁum ANTIVIYAWUNIIY uﬂ:ﬂﬁﬂﬂiﬁﬂﬂlqﬂﬂit\ﬂﬂ

(Problem Recognition) [ 4 @ [ J
T

dansaune Sudhdudn datie dantsten eenlulaussian 8RR BENIIENNL

AMWUSENBU 11 LAUAWANTAMRUNUIAENTEUINATHAIUNTEUU SDLC 7 JuRanssu

MNnUsENey 11 wansdsesdaruiannisduiusmiafondsd mnnssurumsiaun
$¥UU SDLC 7 Jufianssy Taeduanduianssud 1 dudunistmundgymianudonis
(Problem Recognition) lnedfiunisiiusiusiudeya fuaUssiuilamiidossniiuay
31NN1sAN¥IAURBINTITIURUUNIsIEMUsEULUIISIanTsiuBiannselindiwesia a1n
nauhmneuayldnsuisnnudosmsssuuiiansaaduayumahauidududanistoya

anAn dan1steyadud dnnsteyantinau wagdanisiangunsal an1sauvy Suldrdu

Y v
=1

n15d9@e dan13deugunsal eanluiaussial N15eenAnAaUNsal LAENITOBNTIEIY
FuRanssud 2 Ussiuamussnzadlunsyuaumsyiey (Feasibility Study) Imsanidsdaninu
w¥ouduedosde Muyaains anudualufunauazaldaelunsiidunuiaunssuy
fuanssudl 3 mydngisruuaudy sonkuusruueulv Taslfdenlusunsy Visual
Basic dmsun1swaunseuu TUsunsu Access dmsuinnisgiudeya lidasizioanuaul
USundeaya (Context Diagram) UagiiAin1anisiviavestoya (Data Flow Diagram) FuRansaui
4 mM3eaniuy (Design) tdayaludunisiiased induduniseenuuuaninenssuvesszuy
sanuuuduAnlunuvely (User Interface) aanuuugduuumsldeuszuus lagldaimvun
TuFesarmasnde mavihaudia wily au Aum wazosnuuumsnumudouly uianss
7i 5 MsWauLasvaaeu (Development & Test) n&1IINMSHAILITEULTIdRAAdDITUAIIY
fosn13 Iddifiunismeaeuainugniesmuanyseivesssuuiiiauntu duanssuil 6
nsRnsdlan (Implement) dufiunisfiadessuy wasUssdiudsyansnmssuuangldssuy

Tnsmsnaaeuldnukaryszidiunsviussuulumudeyaiugiu aunuve Maitgunsal

MsasInemansiavmalulag U9 5 adun 2




nsAugUnsal N1sfudonwareansIeu Juianssun 7 Uneinwl (Maintenance) 4wanTs
Usziliuwaztaiauawuy uaiiunisuiudsauilessuuludiusiinee ielnldssuuilmungay
waediUszdnsnn uwardnigiionsldnussuuuimsdnnisiudannselindiwesia daeuun

nauihmunegUseneunmsiudidnnsetindiwesia

2AUTIIHANTTIY

mMeiTeRasTuIUSIMsTan s udidnnsedndiwesiandsl dulunumunssuiunis
SDLC 7 dufanssu esined gausuzdsy (2562) fiatiunszuaunisviaudausinisdum
Payy MSANWIAMLIMINZAN NMTIATIEE N1T0BNUULNIRALILATNAGDY NTARGT LAY
N139nU593r UL karnIdeadsildnanisimunszuuiifinnnuaiunse atuayunis
sfunuidludunudanistoyadud fansteyantneu uasdanisfageunsal fanisen
118 Mafudidudn nsdade fan1sdengunsal eenluiaussian n1seenfindagunsal way
N1509NTIL4U ﬁy’qﬁmamiﬁwmﬁaﬂdniéfﬁwLﬁmmiﬂEJLLmﬁmmsﬁ"]’mmﬁ{]iymmiﬂ’wm
aernserewmalulagansaumna lnen1siimalulagiinundigesdns lunsuimsdanisteya
msiifedoya uazssuuiitesdosannsaideyalussuuaniiaseit wenausy viodnnis
ninenslussdnslaedreiiuszansnmanniian (udnisianisanuy suinedemalulad
srmananszuns, 2563) lnemsiannsyuulaldlusunsunie Visual Basic fwanzdmiunms
fimunszuu uazlusunsugiudeya Access Mfimnumnzasludanisgudeya auuumans
fudunudanisgiudeyaves Tena 1Bendiied (2560) uazassaun Indwd (2561) lusu
MsiegazeanuUUTEUY Tnfumdumsiansputeya fazainsenisliay Wil
Tudrun1seanuuuLazimuszuUUIMsInnIssuddnnselindwesia Tduuanisnisiaun
JEUU YN yguin wazame (2558) ludunisinsisuazeeniuuseuy Inegidela
fuilunseaniuukaria szuLUIsian s udidnnsedndiwe$ia iloairenisvieud
aznan sTwaziinnulaeadelunisdinnisdeyaliegfivsed@nsam Useneusie 1) ssuu
fsrunansmaidldan 2) ssuudanisteyaiiugiu : feyagnd deyadud Feyandney

(%

Tangunsal 3) §an1steyadeds 4) dan1siuaudi 5) dan1seenlulaussian 6) IAN5UY

o
£ £ I~

7) Inn15eaninds 8) dnn1singunsal 9) anisAugunsal 10) IAN15YeN 11) IANT1TTIBU

9

= 1% Y] a

FallmuaenaaInuITeIdenniunn Ny leeveeds wag Usilung ALy (2559) Ala

Wanszuuianusaadenuasmnwiidminngeutrgsneuiinesdiandlddnelunis

o w

aflununagaiadisnnuvasadelaeimundndeesldnududify lnendinisimuissuy

MNsanFIneeanskavimalulad U9 5 atud 2

17


https://www.applicadthai.com/articles/%e0%b8%88%e0%b8%b1%e0%b8%94%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9b%e0%b8%b1%e0%b8%8d%e0%b8%ab%e0%b8%b2%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9e%e0%b8%b1%e0%b8%92%e0%b8%99%e0%b8%b2%e0%b8%ad%e0%b8%87%e0%b8%84%e0%b9%8c%e0%b8%81%e0%b8%a3%e0%b8%94%e0%b9%89%e0%b8%a7%e0%b8%a2%e0%b9%80%e0%b8%97%e0%b8%84%e0%b9%82%e0%b8%99%e0%b9%82%e0%b8%a5%e0%b8%a2%e0%b8%b5%e0%b8%aa%e0%b8%b2%e0%b8%a3%e0%b8%aa%e0%b8%99%e0%b9%80%e0%b8%97%e0%b8%a8/
https://www.applicadthai.com/articles/%e0%b8%88%e0%b8%b1%e0%b8%94%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9b%e0%b8%b1%e0%b8%8d%e0%b8%ab%e0%b8%b2%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9e%e0%b8%b1%e0%b8%92%e0%b8%99%e0%b8%b2%e0%b8%ad%e0%b8%87%e0%b8%84%e0%b9%8c%e0%b8%81%e0%b8%a3%e0%b8%94%e0%b9%89%e0%b8%a7%e0%b8%a2%e0%b9%80%e0%b8%97%e0%b8%84%e0%b9%82%e0%b8%99%e0%b9%82%e0%b8%a5%e0%b8%a2%e0%b8%b5%e0%b8%aa%e0%b8%b2%e0%b8%a3%e0%b8%aa%e0%b8%99%e0%b9%80%e0%b8%97%e0%b8%a8/
http://uc.thailis.or.th/Catalog/Results.aspx?Ntk=AUTHORFACET&Ntt=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%93%E0%B8%99%E0%B8%A0%E0%B8%B2%20%E0%B9%82%E0%B8%9E%E0%B8%98%E0%B8%B4%E0%B9%8C%E0%B8%9C%E0%B8%A5%E0%B8%B4

18

wuin GldsruuUssdiuussansnmnisinueesssuy eglusgduinyndiu filudiunig
Fansteyafiugiu Audanisnune fumseanfind dudansid funistuden wasdu
pan71891u TngviiAnUssleviuasUssdnsnn asreanuasaintunsailuauvesesding
ety Famsdidunuuasianisussdulsavsnmesuuluadsdiimnuaonadesturuised
KL qUA7 WARINEY wagAn (2562) Ifmunssuuuimsnui ugonnouiames fannsn
Audeyasagld ansnsonmsaeud Wissuuteunnay waranunsaeenssnusingg ¢ Sufa

v (% J

AMUEEAIN 73057 wazgnaedlun1snuiy wavaen rdesiunseuIunsaiuuide

T 4 a

kN ailging e3ausin (2560) waznani3AlueuATeNLI NasNTIL dougINg
(2562) fildiamszuUnansEUILNg SDLC Tnenunadseifiuanufisnslavesszuulassiy
ynsiluseiunnn sednsganmstanssuuiiaansoutdgmuazaisnnuazanlunis
FLluNLYeI0IANg Laginseansnuinanuaaiuliaonndosionnnusioinis Ssada

ANUETAINLALINNUSEENS A nlunTAL DU UE Y

Torausuuziiiaimaddululy
1. Yalauauuzankan1ITY
1.1 asiinnsdneusy wiauglenisldaussuuuimsdanisiudidnnselindisesia
iieuuztinsldszuus wasalomalvigldszuuasuauiiioairsanuilalunsldaussuy
1nBaty
1.2 fliszuvenstvuagiavs lumsihldszuulidao Weaermasndeliiy
UOYAVDIBIANT
2. forsuauusiiamsAfuadedaly
2.1 msAnwuaeiasruvatuayumsiaaula frumsdanisden fumsinmsiaca
Tnerldszuvannsormunieulvlunsinaulalussudldio Weasseuamnluumsiiiunu
B
2.2 arsfinyuwasiannszuunsuimsiuididnvsetindwesluguiuuesuladl lne

[ v 6w

anmanansadufduiusivssuuld Weaswanuazmniunsiusnmsgnaldegnitens

LaNEN531989
\Nesiney gausuedse. (2562). 299507 5WALITZUY. H#UAY 10 LWw1gW 2563, 91
https://dol.dip.¢o.th/th/category/2019-02-08-08-57-30/2019-03-15-11-06-29.

MsasInemansiavmalulag U9 5 adun 2




o
o

yRuaM Yyann wagane. (2558). MIsHALITY VYA TAUNA (RUNASR 1) ngamme;
U INRUElTEEIINEIY

uligsny oganin. (2560). uwanmsHRISTUUATUMALTONISUSMssAnsTsasey
nsalAnw TsaSguenvuuyionia. ngamwa: Inendeuinnssy i inedusssueans.

WADENTIOU @OUAING. (2562). MsNawsEuLasaumeeaulal winnssuwaskaninumaN
NI VoYM NTIMI NG Munanys. lu n15UseauivnIsseaurd
SemsIn5ImIn52019 Meldiate 'mssanis uihnssugnIsimAIRudd”
a1 8 (1. 84T — 862). UATAITIF: WNINEFUIIVAUATAITIF,

ufeyey lwevesrd way Usilumd Auadey. (2559). MINAIUNTTUUIANTENTaUNATRNUN TS
AoumeTuuUUANMueunsess. T nsusyandvinisadiuszenduazinglulad
FITFUNATEAUYIA (U.106 — 120). NFnn2: anrdudadiniauuimsanans (Han),
AzanAUsEYNd, anTudadinimuuImseans

s WK, (2561). msriuszyugudayanisdy - Augunsalnimsdnyivy
waluladiiu nsdifinyinaleAsmans U INeIaeTIvANsUYT. NTUTN: AMTATANERS
U INYIRYTIVAFUYS.

AUENTIANITAINS wvIngndemaluladssusnanszuns. (2563). n7353an1sUgyminig
WawesRnsmewmalulagasaume. dUAu 15 weuaay 2563,
270 https://www.applicadthai.com/articles/ann1sUgyminsnaunosanseie
wialuladansaumna.

quien alnSen, AR sufviiya uasBsaud Y. (2562). msiwsyUvUTM TN
PoumpuNANeT. (MAUNUTUTYYIUTIITINITUER). nTawne: AnzmnAlulag
ANTAUNA NI IFE AL,

Tenna Bendiaad. (2560). M53iAsIzriazeenuuyszUy (@TUUTuUTuu@y). ngamme: @

neLAT

MNsanFIneeanskavimalulad U9 5 atud 2

19


http://uc.thailis.or.th/Catalog/Results.aspx?Ntk=AUTHORFACET&Ntt=%E0%B8%A7%E0%B8%A3%E0%B8%A3%E0%B8%93%E0%B8%99%E0%B8%A0%E0%B8%B2%20%E0%B9%82%E0%B8%9E%E0%B8%98%E0%B8%B4%E0%B9%8C%E0%B8%9C%E0%B8%A5%E0%B8%B4
https://www.applicadthai.com/articles/%e0%b8%88%e0%b8%b1%e0%b8%94%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9b%e0%b8%b1%e0%b8%8d%e0%b8%ab%e0%b8%b2%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9e%e0%b8%b1%e0%b8%92%e0%b8%99%e0%b8%b2%e0%b8%ad%e0%b8%87%e0%b8%84%e0%b9%8c%e0%b8%81%e0%b8%a3%e0%b8%94%e0%b9%89%e0%b8%a7%e0%b8%a2%e0%b9%80%e0%b8%97%e0%b8%84%e0%b9%82%e0%b8%99%e0%b9%82%e0%b8%a5%e0%b8%a2%e0%b8%b5%e0%b8%aa%e0%b8%b2%e0%b8%a3%e0%b8%aa%e0%b8%99%e0%b9%80%e0%b8%97%e0%b8%a8/
https://www.applicadthai.com/articles/%e0%b8%88%e0%b8%b1%e0%b8%94%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9b%e0%b8%b1%e0%b8%8d%e0%b8%ab%e0%b8%b2%e0%b8%81%e0%b8%b2%e0%b8%a3%e0%b8%9e%e0%b8%b1%e0%b8%92%e0%b8%99%e0%b8%b2%e0%b8%ad%e0%b8%87%e0%b8%84%e0%b9%8c%e0%b8%81%e0%b8%a3%e0%b8%94%e0%b9%89%e0%b8%a7%e0%b8%a2%e0%b9%80%e0%b8%97%e0%b8%84%e0%b9%82%e0%b8%99%e0%b9%82%e0%b8%a5%e0%b8%a2%e0%b8%b5%e0%b8%aa%e0%b8%b2%e0%b8%a3%e0%b8%aa%e0%b8%99%e0%b9%80%e0%b8%97%e0%b8%a8/




Evaluation of the Time-dependent Electric Charge in the Series of RLC

Circuit Loop Under the Time-dependent Voltage Cosine Function

Nutnicha Masoongnoen?, Sanit Suwanwong®, Treenuch Ellis’,

and Artit Hutem""
Physics Division, Faculty of Science and Technology, Phetchabun Rajabhat University Thailand?
Wittayanukulnaree School, Phetchabun, Thailand 2

Email: artithutem@pcru.ac.th

Received: July 27, 2021
Revised: September 1, 2021
Accepted: September 14, 2021

Abstract

In this work, we developed a model of mathematics and physics for the series of
the RLC circuit loop. The purpose of this study is to evaluate for finding the time-
dependent electric charge that is a consequence of time-dependent voltage force.
Which the voltage force is in the cosine function. We calculated by using the second-order
non-homogeneous ordinary differential equation and integration by part technique. We
can find that the time-dependent electric charge corresponds to capacitance but is
inversely proportional to induction. The time-dependent electric charge is in contrast to
the charge. If & and o have slightly different values the time-dependent electric charge

behaves like an oscillation wave group.

Keyword : Time-dependent Electric Charge, Time-dependent Voltage Force, Wave Group

INTRODUCTION
In one loop of RLC circuit or second-order circuit is from the including of resistor,
inductor and capacitor where in this case, we analyze where the voltage depends on
time and it is in cosine function. Mohazzab J. et al. (2008) study RLC circuit response
and analysis using state space method. So he easily fined the response and stability of

the RLC circuit or second-order circuit and also with the help of the response of the
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RLC is examined from different input functions by using Matlab. The analysis of an RLC
circuit becomes too simpler. Sonam (2015) can use Matlab for analyzing the free
natural angular frequency repercussion of the second-order circuit, time repercussion
of the circuit. To analyse other standard second-order circuit conformation such as low
pass and high pass RLC network, we use interactive GUI. In GUI you can change the
RLC or second-order circuit parameter and see the fructification on the time and free
natural angular frequency repercussion in real time.

Dino (2019) study a low frequency hook with positive imaginary part in the
impedance spectrum can be explained by several phenomena and it occurs in a
number of photo-electrochemical system. Ahammodullah (2019) have successfully
applied the Kirchhoff’s voltage rule (KVL) modified into non-homogeneous second-
order differential equation to series circuits loop containing an electromotive force,
resistor, inductor and capacitor. The purpose of this paper is solving the series of RLC
circuits or second-order circuit (Sokol et al., 2013) in the driven force dependent on
time in cosine function form by using Wronskian’ s method form of the non-
homogeneous second-order differential equation. As the result gives 2 cases of charge
parameter that the electric charge value corresponds to the capacitance but inversely
proportional to induction, anywhere if the value of the parameter ¢ is defined as
ratio between resistance with double inductance and the free natural angular
frequency (o) have more different values, electric charge would have the behavior of
themselves like wave group.

MATERIALS AND METHODS

E® = Ly
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Figure 1: Representation the series of RLC circuit with time-dependent voltage.

The electrical system was made up of a capacitor(CCap), resistance(Rres),
inductance(Lind) and applied voltage force(E(t)) is one of the most important
resonate systems in figure 1 (Kishore, 2008). In this work-study, the voltage force
depends on time and in cosine form. Thus the sum of the voltages encountered in
going around the whole circuit must be zero. Let us analyze the circuit of this case by
applying Kirchhoff’s rule, we get

E(t)=E,+E, +E, (1)

From the article above, the time-dependent applied voltage force is cosine function
form E(t) = Eoe”72t cos’(ot) (Hutem & Masoongnoen,. 2021) which E,is the initial
voltage force, 77 is the coefficient of damping of the voltages force and o is a constant
and is called the free natural ansular frequency. After substituting E(t) into Equation

(1), we obtain
E,e " cos’(ot) = E, +E, +E, 2)

We may write the voltage drop across the resistance Eg =1 R, across the
capacitor it is E. =q/C,, and across the inductance it is E_ =L, (dlsys/dt) (Atamp
1990) and in the new form where I, =dg/dt (Goldstein and Safko, 2002), we get

2
M.}. Rres d_q+ 1
dtz Lind dt LindC

E 2
q=—>e""cos’(ot) (3)
cap ind
Therefore, we can set the new form where R /L, is defined as 26 ,1/L,,C_, is

‘cap

defined as o”and E,/L,, is defined as &,. Figure 1. represents an analogous

electrical driven oscillator with an applied voltage force emf source given by
E(t) = Eoe”’2t cos’(at) . We can rewrite Equation (3) as

d2 d
dt? + 25d—(t1+o-2 q=¢,e"" cos’(at) (4)

Equation 4 is called a non-homogeneous second-order differential equation

(Tikjha et al., 2018) that can give the solution by using the summation of two part as

q(t) =ac (1) +ax (1) , (5)
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where g, (t) is the time-dependent electric charge particular solution of an
inhomogeneous differential equation and the time-dependent electric charge of
complementary function gq.(t) is solution of the corresponding homogeneous
differential equation (that is equation (4) with the right side equal to zero number),
then equation (5) is also a solution of the non-homogeneous second-order differential
equation. q.(t) is the time-dependent electric charge of complementary function
solution of the homogeneous second-order differential equation (Riley & Hobson ,
2006)

d’q dqg =,
49,549 =0 6
az g o (©)

Let us solve the auxiliary equation as m? +26m+c*=0. The auxiliary equation

has the roots
m=—5+J52—c2 (7)

For this case, we can select to analyze the underdamped for the convenience
to substitution where d<o. We must havem=-5+ik and sz. Thus, the
complementary function solution of the homogeneous differential equation of
Equation (6) is

qc(t) =€ (asin(it) + Bcos(it)) . (8)

We can find the value of & is a constant and gis a constant by setting the
boundary conditions q(0)=q, (the initial electric charge) and dq(0)/dt=0.Thus, we
consider the charge depends on time when t =0 as

q.(0)=0+Bcos(0), = S =q, (9)
where f =q,is the initial charge. Next, we can find the derivative of charge

depends on time term as
% =e " (akcos(kt) — Bsin(it)) - se ™ (aksin(it) + Scos(it))
From the initial condition of derivative part, we must have

_9% _ 0%
a 5 m, (10)

whereR_ /2L, , is defined as d, q, is the initial electric charge. Thus, the

res

homogeneous of Equation (6) gives the complementary function solution as
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g.(t) =" (%sin(m) +0, cos(?&t)) (11)

Then, let us seek the particular solution of Equation (5) by using Wronskian

method (Susan, 2004). We try the trigonometry and exponential solution of the form
that

y,(t) =e " sin(xt) y, (t) = e cos(%kt)

y; (t) = X~ cos(kt) — e~ sin(kt) y; (t) = —xe " sin(kt) — 5e™*" cos(kt)

We can find the solution of Wronskian method by the form below
yi(®)  y(t)
yi(t) ya ()

wr

Thus, we get

B e sin(kt) e~ cos(t)
" IRe ™ cos(ikt) — se " sin(kt) —ke " sin(kt) — se cos(iit)
W, =—xe " (12)

Consider the first Wronskian method and we satisfy the solution as

0 e cos(it)
5,67 cos?(ot)  — (ke sin(t) + 5" cos(At))

W,

w1 =

W, =—&,e " cos?(ot) cos(it)

(13)
Consider the second Wronskian method and we satisfy the solution as
w,-| e sin(?Lt)‘ 2 0
xe ™ cos(it) — e sin(kt) g6 cos® (ot)
W, = &6 7 cos? (at)sin(kt) (14)

We can satisfy the derivative equation for Wronskian method (Sadri ,1991) as

du, Wi, —g,7 " cos? (ot) cos(kt) &

(5-1°)t 2
- —e cos(At) cos (ot
dat W, —xe " i () (o)

So we set the parameter of y = (5-7°) as

du1 80 7t 2
— =_—e” cos”(ot) cos(At
prais (ot) cos(At)
% _ %Oelt (1+ COZ(ZUt)jcos(Kt)
u = 28—;J.e’" (1+cos(20t)) cos(it) dt (15)

Thus,
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() = ;—;( [e cos(t)dt + [ e cos(it) cos(o-Zt)dt) (16)

We can find the first integral function by using integration by part technique for
estimation the right hand of Equation (16).
Asin(xt) + y cos(At)
(A" +2%)

Then consider the second integral function by using integration by part

je"t cos(kt)dt = e ( (17)

technique for estimation the right-hand side of Equation (16).
sin((20 + A)t) + y cos((20 + A)t))
(2o +R)*+ 1%

. e” (X —20)sin((k —20)t) + x cos((k — 20-)t))} (18)
(R-20)°+2*)

I e* cos(it) cos(2ot)dt = % [ezt ((20+1)

We will get the solution of derivative equation for Wronskian method as
£,e” [ (Rsin(kt) + y cos(it)) .\ (20 +R)sin((20 + K)t) + y cos((20 + K)t))
2% (R*+ %) 220+ 1) + 1%)

N (A —20)sin((XA —20)t) + y cos((k —20)t)
2((k—20)" + 1%)

The derivative for the second Wronskian method can be satisfied as

U (t) =

(19)

du, W, e cos*(at)sin(it) & )
=—2 = =——2e*(1+cos(2ot))sin(At
Ty ( (20t))sin(xt)

datw e 2
Therefore,
u,(t) = —25—;( [e* sin(atydt + [e* sin(iut) cos(Zot)dt) (20)

We can find the first derivative in the right hand of Equation (20) by using
integration by part technique for estimation.
e”' (g sin(kt)—xcos(kt))
(2" +%%)
Then, we also use integration by part technique for estimate the second integral

[ sin(xt)dt = (21)

function in the right hand of Equation (20) as
e (gsin((k —20)t) — (A —20) cos((A —20)t))
207 +(h—20))
. e (zsin((R+20)t) - (R +20) cos((R + 20)t))
2(7° +(k+20)%)

Thus, we get the solution of derivative of the second Wronskian method as

fel‘ cos(2ot)sin(At)dt =

(22)
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0 (M) = £,e" ((;(sin(xt) —Rcos(it)) (gsin((A—20)t)— (A —20)cos((A—20)t))

2% ) 2 + (h—20))
 (z8in(+20)0)~ (k. + 20)cos((h-+ 20)1))
2(1% +(k+20)?)

(23)

The particular of a non-homosgeneous, the second order, linear equation in

Equation (4) with the constant C is

(xsin(at) + (5 -n*)cos(Ar)) ((20 + K)sin((20 +R)t) + (5 —°) cos((20 + R)t))
+
(R +(©-n")") 220+ 1) +(5-n°)")

g6
1) = 2
g, () o

sin(Xt)[

 (k=20)sin((— 20)0) + (5 - ") cos(( ~ 20)1) ] e cos(i) ((5-n*)sin(xt) - & cos(kt))
2(A-20)"+(6-1")") 2R (6-n")"+1%)
((6 = m)sin((k - 20t) - (20 cos(k —20)0)) (& =n)sin(( + 20)0) - (1. + 20) cos((mza)t))J .
+ + +
2((5-n")* + (k- 20)") 26 -1") +(x+20))
(24)
We can find the parameter of C by using the initial condition as g, (0) =g,.
q (0):_6‘_0 _ s B (R -20) _ (A +20) iC
P 2k R+ (6-1°)") 2((k—20)*+(5-1n%)") 2((A+20)"+(5-1°)?)
& 3 (A—20) (A +20)
C=q.—=2% (25)
e 2x((#+(5—n2)2)+2«x—2o)2+(5—n2)2)+2((x+20)2+(5—n2)2))

Therefore, we get the particular solution of a non-homogeneous, second order,

differential equation as

e (m[(xsin(xr)+(5—q2)cos(n)) (2o +R)sin((2o +1)t) + (5 —n7) cos((20 + R)Y))
Sin

qp(t)zgo 2 272 + 2 2\2
2% (R +(©0-n7)) 2(2o+Rk) +(6-1n7)")

, (R=20)sin((1.~20)1) + (5 - ") cos((% - 20)) J e wos (m(((é —n°)sin(&t) - Kcos(i) )
2(k—206) +(5-1°)) 2% (6-n")"+1")

((5 = m)sin((k - 20)t) - (1 — 20 cos((k ~20))) (& =n)sin(( + 20)0) = (1. + 20) cos((2. + 20)0))
+ +

2((6 -7°)° + (k- 20)°) 206 -1') +(k+20))
+q0_50( 2 * eyt (K;ZO-) eyt (szo—) 2y2 J (26)
2R\ (R +(6-1)) 2((k-20)"+(6-7n°)) 2((R+20)" +(5-1)")

Thus, we get the parameter of the time-dependent electric charge in Equation
(5) as

xsin(kt) + (5 — ) cos(kt) )
(R +(5-1")")

qt) =e™ (%sin(n) +0, cos(?i,t)j + ‘9; sin(xt)((

. (20 +R)sin(2o + R)t) + (5 -7°) cos((20 + A)D)) , (i=20)sin(R~20)t) + (5 - n*) cos(( - 20)t)j
220+ 1) +(5-1°)) 2(x-20)" +(5-n")")
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& 't COSW)(((& —n*)sin(kt) — & cos(kt) ) N ((8-n")sin((x— 20)t) - (k- 20) cos((% - 20)t) )
(5 -1°) +%°) 2((6-n*) +(L-20)%)
. ((6-n*)sin((a +20)t) - (k + 20) cos((K+20)t))J s _i[ X
2(5-1') + (1 +20)) ©2\ (R +(6-17))

(k—20) . (A +20) (27)
2(r-20)"+(-n")") 2(R+20)"+(5-n°)")
From Equation (27) is the charge depends on time show in program. Putting this

into program Mathematica for plotting graph.

Casel:the time-dependent electric charge where § and o have more different

value. (o > 6)

The time-dependent electric charge can behave like the underdamp wave.

(Teoh & Rahifa, 2018).

Case2: the time-dependent electric charge where ¢ and o have slightly

different value. (o >46)

The time-dependent electric charge can behave like the wave group.

RESULTS
We can explain of numerical and result of the time-dependent of electric charge
in Equation (27) which effects by cosine voltage force as time-dependent charge as

figure (2), figure (3), figure (4) and figure (5)
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0.0 ks : N . . 2 1 0.0k . . 2 . . .
00 02 04 06 08 10 12 00 02 04 06 08 10 12

Time(s) Time(s)
(a) (o)
Figure 2: Illustration showing the relation parameter between charges depends on
time where ¢ and o have more different value. (a) Representation the relation

between the charge and time when the capacitor value is unable (The purple solid
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line is C,, = 4uF. The green solid line is C,_, =8ufF . The light blue solid line is

Capl Cap2

Ceaps =12uF The pink solid line is C,, =16uF ), (b) Representation the relation

Cap3
between the charge and time when the Inductor value is unable (The purple solid line
is L, = 210H. The green solid line is L,,, = 250H . The light blue solid line is

L,.g5 = 290H The pink solid line is L4, = 330H ).

1.0
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0.8 0.8
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£ £
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= 02 = s
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Time(s) Time(s)
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Figure 3: Illustration showing the relation parameter between charges depends on
time where ¢ and o have more different value. (a) Representation the relation
between the electric charge and time when the initial applied voltage force (E,) value
is unable (The purple solid line is E, = 0.1Vol. The green solid line is E, = 8 kV . The
light blue solid line is Ey,=16kVv The pink solid line is Ey, = 26kV), ( b)
Representation the relation between the electric charge and time when the resistance

(Re) value is unable (The purple solid line is R, = 100 W. The green solid line is

R, = 150 W. The light blue solid line is R,,= 200W The pink solid line is
R... = 250 W).
g 005 g 0.05
g A‘A A lﬁ 5 0.00
2 0.00 :—_’ .
B M0
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_0.05_ _0-05
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Figure 4: Illustration showing the relation parameter between charges depends on
time where ¢ and o have slightly different value (¢>0J). (a) Representation the
relation between the charge and time when the capacitor value is unable (The yellow
solid line is C,, = 410uF . The green solid line is C,,, = 412uF . The blue solid line is

Ceaps =414uF The pink solid line is C,, =416uF ), (b) Representation the relation

Cap3
between the charge and time when the inductor value is unable (The yellow solid line
is L,y =110H. The green solid line is L,,=112H. The blue solid line is

L,4s = 1.14H The pink solid line is L, = 1.16H ).

0.10

0.10f
% 0.05p & 0.0sf
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Figure 5: Illustration showing the relation parameter between charges depends on
time where § and o have slightly different value (o>08). (a) Representation the
relation between the time-dependent electric charge and time when the initial applied
voltage force (E,) value is unable, (b) Representation the relation between the time-

dependent electric charge and time when the resistance (R,,) value is unable.

DISCUSSION
From figure 2 (a), we set q,=05uC, # =01, L, =450H, E,=350Vol,
R, = 250W are the control variable. But the capacitor is an independent variable and
the time-dependent electric charge is a dependent variable. If the capacitance is
higher, the wavelength of the vibrating electric charge is longer, but the frequency of
the vibrating electric charge is lower. From figure 2 (b), we set q,=05uC, n =0.1,
C

independent variable and the time-dependent electric charge is a dependent variable.

=8uF, E,=350Vol,R, =250W is control variable. The inductance is an

Cap res

If the inductance is higher, the amplitude of the vibrating electric charge is higher, and
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the wavelength of it is longer. From Figure 3 (a), we set q,=0.54C, n =0.1, L,, = 40H

Ceapz =8uF ,R,, =100W as the control variable. The initial voltage force E, is the

) res

control variable and the time-dependent electric charge is the dependent variable. If
E, higher, the vibrating of electric charge is smaller, more of the amplitude of the
vibrating electric charge is split. From figure 3 (b), we set q,=05uC, 5 =0.1,
L =150H, Ce,, =8uF ,E, = 250Vol as the control variable. The resistance R is the
independent variable and the time-dependent electric charge is the dependent
variable. If the resistance is higher, the amplitude of the vibrating electric charge is
lower. Thus, we can compare the resistance as the damping coefficient of the electric
charge. From figure 4 (a), we set q,=05xC, n =01, L, ,=1102H, E, =220Vol,
R, =100W is control variable. The capacitance is the independent variable and the
time-dependent electric charge is the dependent variable. If ¢ and o have slightly
different, the time-dependent electric charge behaves itself like wave group. If the
capacitance is higher, the amplitude of the vibrating electric charge is higher. From

figure 4 (b), we set q,=05uC, n =01, C, =420uF’, E, =220Vol R, =100W as

control variable. The inductance is the independent variable and the time-dependent
electric charge is the dependent variable. If the inductance is higher, the amplitude of
the vibrating electric charge is lower. From figure 5 (a), we set q,=05uC, n =0.1,
Ly =112H, Cg,, =420uF R, =100W as the control variable. The initial voltage force
E, is the independent variable and the time-dependent electric charge is the
dependent variable. If E, is higher, the amplitude of the vibrating electric charge is
higher. From figure 5 (b) we set q,=05xC, # =01, L, =112H, C,, =420uF,
E, = 220Vol is the control variable. The resistance R, is the independent variable and
the time-dependent electric charge is the dependent variable. If resistance is higher,
the amplitude of the vibrating electric charge is higher.

We had explicated the series of RLC loop circuit of resonant system that can be
used to effectually substantiated, in a very visual way, the phase relation between the
voltages across reactive and resistive elements (Sokol et al., 2013). We have
explicated the series of RLC loop circuit of resonant system that can be used to

effectually substantiate new soft ferromagnetic magnetic materials made possible the
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use of the magnetic amplifier technology in designing competitive electric-power
engineering supplies (Eloisa & Romeo, 2004). We can see the time-dependent electric
charge perturb via applied voltage force emf has the behavior like wave group but the
time-dependent electric charge in paper of title application of linear differential
equation in an analysis transient and steady response for second order RLC closed
series circuit of Ahammodullah Hasan has not behavior like wave group, if we add the
time, the amplitude slowly decreases. A modeling approach of a magnetic amplifier
based on the magnetic hysteresis loop of the core soft ferromagnetic material is

presented here for a common amorphous magnetic alloy.
CONCLUSIONS

From equation (27), we known that if the value of the parameter of § is
defined as ratio between resistance with double inductance and the free natural
angular frequency o have more different values, the electric charge have their
behavior like underdamped. If the value of the parameter of § is defined as ratio
between resistance with double inductance and the free natural angular frequency o
have slightly different values, the electric charge will have their behavior like wave

group.
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ABSTRACT
The developed prototype machine for flicking oil off fried chili is for the Nong
Bua Daeng community. It designed exploits centrifugal force to preserve the food and

stable speed. The developed machine intends to reduce the production lead time in
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chili fried production processes and diminish excess oil in fried chili. The prototype is
54 centimeters in width, 50 centimeters in length, and 60 centimeters in height with
50 kilograms. The employed motor is 1/4 horsepower and 220 volts. Inside the
machine, an oil flicking grid is installed. The motor is the power unit driving a shaft to
spin the grid with a stable speed at 1,500 rounds per minute. It can store 2 kilograms
of fried chili maximum per time, and it takes 5 minutes to shake the oil off the chili. It
produces

24 kilograms per hour at maximum, and the excess oil in fried chili reduces by 11.60%.

Keyword : Prototype Machine For Flicking Oil Off Fried Chili, Fried Chili, Flicking Oil
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ABSTRACT

This research is experimental research. The objective is to develop ceiling board
from wood fiber mixed with gypsum powder for thermal insulating properties. The
mixture ratio of wood fibers and gypsum powder was designed in 2 ratios, 0.05:1 and
0.1:1 by weight. Production and forming of ceiling board by casting - thickness 9 mm.
The casting use paper to cover the bottom and on top of the gypsum board. The
properties testing of ceiling board from wood fibers mixed with gypsum powder
followed the TIS 219-2009 standard (gypsum plasterboard) including breaking load, nail
pull resistance. Using three samples per mixture ratio per test method. The comparing
of the thermal resistance performance of the ceiling board from wood fibers mixed
with gypsum powder with the other 2 types of ceiling boards are papertouch gypsum
board and flat tile ceiling board.

From the results of the properties test, it was found that at a mixture ratio of
0.05:1 - every piece passed the standard, but at a mixture ratio of 0.1:1, the most of
testing samples did not pass the standard. Thermal resistance performance test of
mixture ratio of 0.05:1, the thermal resistance efficiency is less than mixture ratio of
0.1:1. By comparing with the other two types of ceiling boards. It was found that the
thermal resistance efficiency of the ceiling board from wood fibers mixed with gypsum

powder has decrease temperature higher than the other two.
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In conclusion, the most suitable ratio of ceiling board made from wood fibers
mixed with gypsum powder is 0.05:1, which is effective in preventing heat that can
decrease the temperature inside the room from outside the room by 17.75%.

Keyword : Ceiling Board, Wood Fibers, Insulation

unin

annanielutigiuresUsewealnedionmgliauisey q Hwe1ainnuae1ing vise
ANINNYANTTUNITLETTINUTE I TUVRINYYY WBBIWIEAINAEAINAUIE WU N1TMEeU
wIBslsuenia uaziinisldanslalasvigeslsaisuau (HFCs) 11nUu Feansaanaiaing

Hansenudeanidglaniausuksinitaisuoulanoanlenieiuivi (United States

[ ' = a

Environmental Protection Agency, 2020) tilasa1ndeyvifinana eduuininuanal

7

v &

AnudAgyAunsAdgymaniweniaseuandslndmnae Minende lasdiulsznaunanues

A o o o

Mine1deniinisadwuanuioungnafediuvemaml Ushalandindenasiinisansiausuy

Aiwau Weann1sdaiuauseudngdioins daduanngudnivitliiaiasslsueinia

Y

MUNTN WAL AUUADINSINUNLTY TUNSARARUE AU Reuls uIINAD WHUSUTY
UsznoumeyuBudu (Gypsum plaster) Wudiunaundn wazornausaduloniofandug

diawiiunnnliuusuBUd laualgay Mesenisanues fuseu dudes dulu e

1%
v oa v v

nadd AndsiauUainiledie Usenda wazldifanisinduuugnarundegninilvgd (5581

Fuensual, 2554) dususiuauiuiuenueunildiueginevaly ludasdusuuwivauiule

o A

wiurlesd wiswiuauukuulndgsmu Afalisadias Inediulvg Jaguaniuviauiu

v 9

1Y A

fuanudeude  louds Feianuiedsndunauiulondnduianineliindunsie wioli

q

PwEndunse wu ndumiiy msduifalaonssiuimifsoreilianeinisul szaeides
seiald dmfuuunAnnisihiagsssuuafidauautaiuniuaiufousnliduiagmauny
Taglawiglifenamne daduduidsonaiiseldnniusuiufugigussme uasanada
nsdspenliionannsuussy U wa 2559 fyarinsdsesnsnnnindniiudiuum (aunaugsia
Wenamslne, 2560) Fslusalszna fuszaudaymusnimslifivionnnssuiunisudn wu
Tutszmedu Sevlivatefuiuiiinen nuneadis nswdnmlesdiaes wazhanssudu q
Tngldannsodnnisiuresmaniil wavdnnginldidudemaniondnonse wlmandam

AudsInaeuLardynigunin ag193uuse (Wang et al, 2017) lunsAnwinisudnusiy

MsaIeEaEnsLazmalulag U9 5 adud 2

a7



a8

wanfuilasldidulossumfidudunen mansadususundodasiuadddnuldass fenms
T¥agmaniiviiainyudisud Wosnndmnumunwiuiazdunus Tassansvaaeulinaaudd
\Banage uazAaanTANINszIefmsmLSeuRifiBen (He et al., 2019)
Frfunmeditedeliinsuiudsaiauduiinmauiit fansssuefiduduysznoy
dithumeununmsliloutlunshaunuiuanuiou Ineldlelsifldanduneuvesnisudssy
17 wagldnsgudulunistiedauszanuivleldidrmedu udrumeaeuussnsamlunis
Joafurudou seminauuiumnuieunluidsmieluriesmainfvauiutuaudouan
ToldnauneBudn Mausaannisasiugamgilaass uazaunsathunduiagmaunulowd

19934

QUszaAn15IY
Y ! o a o A wa & Y v v
dewmuwsiuiinawnleliinaunsdudundauantiiduauiuiuanuiou aegld
UINTFIU WBN. 219 — 2552 15UHUBUH ienaaouauuTwse wagnnaouUsEananInnis

Aa o

Jaatuanudaudiaiisuiustutmwaunlslowndudiunay adsmelaeiald

HUYAFIUNTTIAY

ada v = v 14

TolisssumAtidnwauenialassasrsduresennandsnsy In13nszangsvenusou

Y 9

9@ msthanusews Preannsdsiueudeuld Jadunuantinfvewnuiuiuauiou

A5N15AIUNISIY

NuTiiAnwauautRveulud i uindnnlelinaunsdudy Ineiinsnaasu

AanUAdIna wagauaudigruioussuiisuiuwiuimawinluiivgluvieswaia

FUNBUNNTDNUUUNNTNAADS

mMsnedeuUszansnmnisastiunnudou Muduilmauiiduun 9 x 600 x 600
Hadwns damw’uﬁhmeuﬁl‘%’maau@mamﬁ&%aﬂaLﬂulﬂmmummmgmmimaau 1N,
219 - 2552 Beausiud Uty (@dnnuuinsgiundnsusignamnssy, 2553) Ingldeenuuy
Snsrdrunanvaslelifundudy Fadunseenuuudiunauvesununatsvedududy (ag
Taisanfanseauisdesdn) ﬁwmsé’mﬁqa':luwamnﬂ5mflfiaumss'?’fugﬂmaﬂ%%mﬂa LavLy

Usuvadleliiunndu (Uszau Amm, 2560) iavun 2 dasrdiu lagldarsloneuding

MsaTInemansiazwalulag U9 5 atud 2




(Na,Si0,) Wuansisanisnesalun1stugy laelddnsidqu 0.05:1 uaz 0.1:1 lneuwmidn

UALLDYAVDIAIUNALLANIAINITIN 1

AN9199 1 DRTNEIUNFNVDILNUEUTY et utin

49

R8I F5% F10%
loldsssuva 0.05 0.1
Nag U 1 1
TBLhuTaLNs 0.03 0.03
1 1 1

\n3asilouazaunsal

TolsToranrsrsuusis Wuleldeormsfildlunssurunisnanuey MDF (Medium -
Density Fiberboard) saudilfidufafnu saufsduindevesaiuiignialauiiondnls
#NNITUIFU maamulﬁﬁauﬁmﬁamﬂmiufdigﬂ ilelsfensmnsmaniunsdudunazinm
Snsdniitmunsuduiedoatu mndy Wuaslodeudanaierlosinisies wasdy
Fidoulsyay ﬁﬂﬂ’]i“ﬁugULLﬂjuﬂﬂ TngyusunszavaIuLLUUnaokaImdIURaNATlUUARY
T3eu 91ty thnszaednuuniinnassnusuuy vnsuaudiunauudeiaduusuii

ANUTTYLIANNANNUA AININUTENBU 1

——

aMwusznau 1 diunauasluluy wazdiaRilrseu

a

yinsunusudnauanleldnaunsdudy lueniafigaumgiiund (30-35 a4

walgea) FulKUiwAatn Nengnisuy 28 Tu (UTlund F5una wag Andned alls, 2560)

MsaIeEaEnsLazmalulag U9 5 adud 2




50

| o v w ~ a a &, ™ A o
noawuuae wardningeuignmgll 40 esmwaidea Wuai 24 93109 wethlunaaeumy
UINTFIUNINAABUBHUAUNAIY wBn. 219 - 2552 1Fesunududy lnglddagrmaaauy
3 f19879 AETATIAIUNANADITNITNAFDU TAKUINITNAARUWHUE WA LT INaoanidy 2

a7

AwUsenau 2 wruihwanuanteliinaunagudy

nInAgaUANENUAT UL UNAT

N1INAADULIINALAN (Breaking Load) Tnedadunaaeuainuaudiedns 2 uiy 3u
naEeUTife Faliuen 400 Tadwnsvestunils MuAULLIBIITeLASEIMARDULHLEUTY
38097 FUNAADUAINEN @IURIULT 400 TaBUASYRIBNTUNT Y FeeriaInfuLylen?

LSUNIN PUNAADUAIUVING FININUTENBU 3

300
. e
400
el

» TUNeaeL | o
o FUNA AL =)
2 AT

FITAET

AMNUTZNBU 3 NISLASUNTUNARDULTINALAN

NsEFIMemansuazimalulad N 5 atun 2



YINIARTUNARBUILIANTIG 300 dadluns 817 400 aFIAT [TBNAABULTINALAN
A1u817 IEINTUNAFRUAIUUYATBITU ATIUNTTNUET wanadmvinasuugainan diu
N1INAABULTINARANAINYIN INFUNAFOUAIUUYATITU inaresuiildaudu waina

WNINAIVUIANINGN IULHLTUNAZDOULAN FanmUsenau 4

MMWUSENBU 4 NSNAABULIINALANYBILHUE A LNy NN B UT

v
v a

NIINAABUKIIAIUNITAIAZY (Nail pull resistance) FRTUNAABUIUIANTI
150 dadwns 912 150 dadluns ngmqﬂma%yumaaulﬁmqmmwmLLN'u‘vmaau 13Ty
yAADUAIULLTEIFUTRNATIMATay Tnsnneduiildvudu THsvestunnasueglu
fundanssiutuuaengy aameanganlﬂiugﬁuaa%umaau LS snAIuRTYlazneg
dnldluRamihveusiuimewauldusansevigeaaduausadinunisfianzy (wen. 219-2552 :

10-11) Aenwdsenau 5

MsaIeEaEnsLazmalulag U9 5 adud 2

51



52

AMNUIENBU 5 MIMedoULsIuNshsnzyvawiuimauantelaungudy

nisnageulseanininnistdesiuainuiou lnvanaudivesawiuiuniiuiou

'
g £ 6 al

(Thermal Insulation) fia JannsendndusinldiveannisatemnausaurIulasEse 310

v

wildludnfinds Feanunsaintuldnsalogungivisdosinuazdouanaaii (AnNIINg

Y

uinslasansaanides, 2554 : 8) anansavadeuldlaenisadgitaenadouinlugumngl
aeuenuazneluvesiatu Feeenuuuidudasstu douiiuiu uarfinisindauniesn
gaumgfl (Digital Thermometer) melugdiuiu 4 qa fuielud
Frnaosiuuy Wudmuaugnmnd Sweivasnwninfiamsaususedumuguaniy
Soulst Tnesihmsmuaueamgfilii 40 ssrnwaidea Wisuiaiiousnianeusnlagsssund
Fnnastuans ugldduiuingaumgluasuisudismauiumsdostunnusouuss
Hunanu Tnegsuaayiouatiounelusowdefuiingldumisdounnuasofindluna

naneTu Tnensnedaau azvinnsSeuieuwkutiinauannlelinannaduduns 2 onsiau

fuusudinaundImirgauviswnaindn 2 vila laeidumiavenisinsiesesingau gl

1%
v A

U

19 a

uvdad 1 Ingaunginnglugtuuy, dumian 2 Sngaumgiauuuvesiruiimanu

9 Y
Auen 3 Tngaungisnuansveusudiney, s 4 Jngumniigiudans
YINISNAABILALLUSIULTNIBUNANISNAZaUUTEANTNINANSUBINUAIINSDU VBN WEN
WA 19vUA 3 9ie AedlkiuiwanuanleldnauneBugune 2 9nsiaiu waui e ududy

FRAULUBSTY tazbiutnausdanselaawnissu nglunisnageu TowHuEImwaIL vun

MsaTInemansiazwalulag U9 5 atud 2



9 x 600 x 600 fadwns wazuruawnAufuBHLEIWILTEaRndIUuTI9US Fadundey

Tdfiuegnelulsvina

AnUsENaU 6 Muninsinfasesingaun)iiaynsmaaeulssansnmnistesiuanusou

NaN1538

annsnadeunuaudiveswiul inauanleldnaunsdudy eldudnduunui
o wa & 1Y) v = wa o 1% = =~
wauidauauRluauiuiuauieu suluvisnmeaeuanaudfigannuioudseudiey

Auksudwmarudengluiiewann anuuinsgrudanided auiseagunanisnageula

famalul

HanadauIinawan (Breaking Load)
nsNARBULIINALANENENTeILsE AN e lskauRaB S e 2 Sadau Tae

lifetamaaeu 3 fegresiadnsdiuna aunsoagunala Aunmuseneu 7
Taganamusznau 7 wui dasiduleliinensdudu 0.05 : 1 viednsdulelsl F5%

ynfunsnagey aiAuaunsgiu uasnuiiisnsdnlelivonsBudu 0.1 : 1 wiedamdu

leldl F10% Funaaeudulug TAdiniiaiansgiu Inensiiuusinavedleldludiunausiy

Tianuwdansaamiudinauanas Jadulumuauyfgiunuidenladnwimn

MsaIeEaEnsLazmalulag U9 5 adud 2




54

500

450

w5anA (fiaetu)

LiInALnANINYD

HantInAdauAuaNUAITIna
W F5% F109

b

- INUNASEIU

LWIINALAAATNTIN

WIARIUATTAA W"‘

AWUsENBY 7 KansnadeUAMENURLYIna

nsnagauyszansSainnistasnuainusou

nan1snageulsrandninnistesiualiuseuvoinudinaiuainleldnaundudy

NoMIEIUNEN F5% whaz F10% wandlmiudininuaiuisatunisdeeiuminusauvaanuii

aa o

menuanneuen hgnelusituviodeians neFsuiisuiuusiudimaudisismine

Auviesnandn 2 v Ao wiudweudusuvidawe i wazuiud e uriangzi og

WEULSEU FINANTISNAADUUTEANSANNNSTBINUAINUSDUANUTOLENS LARIANTIN 2

A15799 2 wamIaaeuUsEansnmnslesiunnuseu u 9nsIin (eerwaldes)

T N1 AN2 AN3 N4 EREGEAIRE
QEUNYIN
PUALHUE WA

ANAY
F5% 40 38.5 35.4 32.9 17.75
F10% 40 38.3 34.2 31.1 22.25
fUguiUasvia 40 38.4 36.5 34.3 14.25
N5zl auHLEeY 40 38.5 36.8 34.3 14.25

MsaTInemansiazwalulag U9 5 atud 2




anUseNan1sIve

naann1sinwwariaundudinauanlelisssu Anaunsdudy ndnnaudidu

wa

auutestumnuiou aunsaazléin lummeaeuauanifdsna Asnsidunan F5% 90
FUNTVAFDU HIUASTIL 118N.219-2552 3oausluBuda uafidnsdrunan F10% Sunagou
dnilng) liehunnsgudnan

drunisnaaeulszaniainlunistlosiuanudeu fsnsidiunay F5% Juszansnm
mstesturnudeutiosnindnsdiunan F10% Feiivsinadiunanlelisssumfninnin was
denFsuifisudsvansmnlunstesfurudeusuuiuiimauitsmungluromannsiaos
wiin aziuladnuauiiinauanlelinaunaduduaunsatesiunnudeulannii

agldiindndunauivanzandian Tunsnanusudimauainlelifsssue Anamns
fudu Miuszansamlunislostumiudeou uasHumunusianasgIuYeIn AL uBUSL
fio Sasndrunay F5% Feanunsavinligamgiinigluiesanasangamgiineueniiesliiosay
17.75

nransnnassudnstiiiui doluusinadiunauvedeliinniu damalinisis
MeidenUsvauesmdudutenas iindesindluiiowdulirdoudnann Fuinalaensevils
Anuudausweaukuiimeuanas sgnslsinunisifinusunadunanvedlelsiunntu viil
Tassaranmeludlowsiuiidutesomaidsnsu dnsnszaesivesnnudouldd thanudou

Y 9

o = & wa 3 Y] 1% a
M1 "UQLTJ‘LJ@mﬂﬂJ‘U@ﬂfHﬂqiLﬂUQUQUﬂu@QqﬂJiauVIW

q

JDLAUDLUL

- msdnwanudululsvesnisudanruiinaiu Aviuuszansainwlunisdesiuainy

v

Sou Fail¥annflnuauURduauudnvaneetafiuiauls

q

- ansathludusuamslunswdausiudinauiuauiou Tudsgeavnssy tngld

[

ansssunA visetanuideldvnisinensdug unluawiuduaiueu ieandunueaiian

MsaIeEaEnsLazmalulag U9 5 adud 2

55



LONE1591999

AUENTINNTUTNIIATINIRANTEN. (2554). ToA1unaa e IdsUNansasiauIuAy
AwFeu. diinnuariynislassnsaainiden. aadudaundoxle: diinay
UINTFIUHAAT U9 RANTTU.

95381 Fuensual. (2554). wavesMsUSnvmBUTaawmesHoauTRITsnaveUUNaRYY
Uanawnes. 275375um Inenaevingal, 14(3).

Usergal fn. (2560). mMstausdnssdineilasnsifiaumanaindiowdens. Tu n7s
UseynayInIssEAUYIN. NTUNN: NNINIRLITIERN.

Uslamé 351uga waz Andwad ails. (2560). wansaseiusui i uNaNYe NI TATE
Frumumsgndunh uasifuauautiostunuiousmsuuauriosiu. nganme:
wingraemaluladsvusnanszuas.

aunaugsnalienamslne. (2560). [poulai]. afifideoen-tnd lderawisudsgy U 2559.

AUAU 31 UNTIAN 2564. 91N http://www.tparubberwood.org/articles. php?page=1.

¢ dl

dINNUINATTIUNERNTRAMNTTY. (2553). UINTFIUKEANTONAMNTTU (SOIRNUTUTY.
19N.219 — 2552, NTINN: ﬁﬂﬁm’lummgmmamﬁmsflqmammm: ATENTN
AFIMNTIN.
He, T., Xu, R, Da, Y., Yang, R., Chen, C., and Liu, Y. (2019). Experimental study of high-
performance autoclaved aerated concrete produced with recycled wood
fibers and rubber powder. Journal of Cleaner Production, 234, 559-567.
United States Environmental Protection Agency. (2020). Understanding Global Warming
Potentials. Retrieved 31 Jan. 2020. from: https.//www.epa.gov/ghgemissions.
Wang, L., Yu, LK.M., Tsang, D.C. W., Li, S., Li, J. Shan, Poon, C.S., Wang, Y.S., and Dai, J.G.
(2017). Transforming wood waste into water-resistant magnesia-phosphate
cement particleboard modified by alumina and red mud. Journal of Cleaner

Production, 168, 452-462.

MsaTInemansiazwalulag U9 5 atud 2




Y a

NSWAILIRAANUTTARINAENZALNAALAEEY F1%FUTENAYUBUNFULNER

e

wazulssUunAAALEiEIIAD JINInNYIYTal
Development of Exfoliating Products from Macadamia Shell Scraps
for the Community Enterprise of Khao Kho Macadamia Producer

and Processing Group Phetchabun Province.

o o A * o o A‘QQU = L Q‘
5978 TaHa’ 13130 VIyWria' ANARSYE AIEIER"
gaua Wennu® wae Usesu Resann’
Thongchai Khrueaphue!”, Arawan Chanpahol!, Saksirichai Srisawad’,

Suwimon Thiakthum?, and Prathan Rienglard®
aumivimalulagnisndn ausmalulagnisinuasuasinaluladgnavinssy wnine1desdgunsysall
Program in Production Technology, Faculty of Agricultural and Industrial Technology,
Phetchabun Rajabhat University*
AUTIVIAINTINNTHANLAEN1TIANTT AmnAlUlagnsnyRTwazmAlulagana vy
WMINEREIA YNy Tal
Program in Production and Management Engineering, Faculty of Agricultural and Industrial Technology,
Phetchabun Rajabhat University?
auMindnimans anzmalulagnisinuesiazmaluladanamngsy iinendesuigmesysel’
Program in Animal Science, Faculty of Agricultural and Industrial Technology,
Phetchabun Rajabhat University?

Email: Thongchai010426@Gmail.com

Received: August 31, 2021
Revised: October 11, 2021
Accepted: November 30, 2021

UNANED

UATIULIN AU INAN A UNTARIDINLABNZALUAALALTY LD YA NS UYINAINUEL DA

3

a a

vuimilsifiguantAvindsanysn salufansdienenssdanuilifuiamiaguey iy
nzauuanaiflsgnissnuazuaiie Ui gaulunsvinndndueidaia andnvaugma
N8N INVOINEN U TARY WUl FauInvenInzatLuAAaLily 0.076 Hadwuns
fisnvazdufeuiifiuinminbey fawinvesmenzauaaiadle 0.185 fadluns Idnwaz

funazveudntiey wazfvuiavesranzaluuanalle 0.573 daduns ddnvazvgussiay

NsaIemansuazimalulag 9 5 atun 2




58

MYWUIN LagINNITNAFBUAILUTUTIN U@ IUNaNvRININzaMIAAALTEN 20, 30 Lag
40 n¥u Ui 81 pH 859119 8.55-9.15 AA1AULTIDYTENINN 41.2-51.6 kg.m/s?
HAu9AIRI9ETENINe 30-36 MN/m TAMaiAweTIegsening 2.1-5.9 CFU/dm*/h AAy

AvoIAnaIINNITtiauegEning 11-21 Wesud wazlAn1sszAeifeinedi 0-¢ ag1als

Y

A I

fnmainmaneaeumeidnandsannailuldn Tnetedefimunganiian fo AUiunm
dunausnzatuuaaLadly 30 N3N YuInvesHInzauLALaLly 0.185 adluns Feilny
PazeInegdl 21 Wesidud fldnisseaeifesinegiiseiu 2 Fadussiuessyaeifiosin
Weudnties waznanisUszdiuanuianelalunisanevenssiausliiunguiamiagusy

wud anuianelalunmsiulagiade 4.33+0.17 anegluseduuin

(% I3

AEARY: NARAUTITANT, KanvauuAAALEY LagdauNIYLTLLIARLALETEINAD

ABSTRACT

This research aims to develop exfoliating products from macadamia shells. To
be used for cleaning on the skin with the ability to remove dirt. Including the transfer
of knowledge to community enterprises Macadamia shavings are burned and ground
to become raw materials for abrasive products. From the physical characteristics of
exfoliating product, it was found that at the size of the powder 0.076 mm, it had a
shiny lump with a smooth surface. And at a powder size of 0.573 millimeters, it is very
rough and coarse. And from testing the variable content of coconut shell powder at
20, 30 and 40 grams, it was found that the pH was between 8.55-9.15, the hardness
was between 41.2-51.6 kg.m/sz, and the surface tension was between 30-36 mN/m had
a mold incidence of 2.1-5.9 CFU/dm?/h, cleanliness after use was 11-21 percent, and
skin irritation was 0-4. However, from testing to determine the effect after
implementation The most suitable factor was that the mixture amount of macadamia
shell powder 30 grams, the size of 0.185 millimeters of macadamia shell powder,
which was clean at 21 percent, had skin irritation at level 2, which was the level of skin

irritation only a little and the results of the satisfaction assessment of knowledge
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transfer to community enterprise groups found that the overall satisfaction, on

average, 4.33+0.17, was at a high level.

Keyword: Exfoliating Products, Macadamia Shell Powder And Khao Kho Macadamia

Community Enterprise.
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ABSTRACT

The objectives of this research were to study the local wisdom in the
production of hemp woven fabrics and to develop digital knowledge transfer
technology in the production of hemp woven fabric. The purposive sampling method
was applied to select the sample group which comprised 30 members of the hemp
fabric community enterprise and local youths at Mae Sa Noi village in Tambon Pong
Yaeng, Mae Rim district, Chiang Mai province. The data were collected from a survey,
interview, and public forum in an attempt to brainstorm the entire production
processes: from cutting and drying the hemp plants; peeling and pounding the bark;
splicing and spinning the fibers into threads; crossing; boiling, soaking and spooling the
threads; weaving; drawing designs with wax; to dyeing with natural dyeing substances.
After that, the digital technology development in the forms of videos and a website
was conducted in an attempt to disseminate the knowledge. The efficiency of the
digital technology was assessed from the satisfaction of 30 users.

The assessment results revealed that the users’ overall satisfaction was at the
highest level with the mean of 4.57 and the standard deviation of 0.58. The aspects of
satisfaction, ranked from high to low, were utility and reliability, ease of use, and
functionality respectively. This digital technology would subsequently be disseminated
to the community youths and members to learn as well as to other related
communities and the interested public as a guideline for their vocations and cultural

conservation.
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ns3adu maned maneanaeidiensdeuileutis mafiendinanTanssaund way

nsudsguidundndue aenndaaiunszuiunsndninlodyuadmiunianisi (nseanes

Y

gauselasy, 2552) nddnwarlnafesiu anduindeyauiauimalulagiiialusduuy

=« a 4 s A v A & Ayve 1% ' ° ! a v
G ﬁULLaga@nU‘lsﬂf@Lwaaiq\uia\ji’]’ﬂ LWun E ﬂLLagaiqﬂﬂJaﬂ’]fLUﬂ']SC\nWU']EJaUﬂ’]SUNSUu

NMSULAUDILUANIDNTIDALLDYATUAT NIFITD NISUAITITERU NTIIINERA U émaamﬂaaq

v aa

fuIsmsiunsnaindidnnsedinddmsuiveledyvsveamiaguuy (Fnsius 29dgned

a

wazANy, 2564) kagsluuunmsiauiAivaneinidsy (viuns winsude wavaneg, 2561)
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unAnga
nsfnwaSstifngUsrasdifiefnuinanisliinslulefinuudada Fufida Bacilus
subtilis) DL-Pro 1 luanmsseanssaniwnisudnveslifiuidiesiusiviosmnsnindunsys
Tngldlifuslesiusimiesnsun o1y 8 FUavi Aazine $1UIU 60 ff2 UHUNITNAABILUY
duauysal (CRD) wusnavaaeadu 3 nquaass nguneasay 2 %1 9 ay 10 1 feil ngudl 1
JunguaruauilifimsaSulnslulenuudada Fufida (T1) nguil 2 : nguiaSalnsluledin

a o U a

wudada Fuiida luemsfisziufosar 0.2 (T2) waznguil 3 1Wunguilieiulnsluledn
wudada duiida luemmsiiszfudesar 0.4 (T3) vinsmeaesaduian 56 Ju iiudeya
dhondngaiiiy Sasnisiuled 9nIIN1TLaTeyLAULe Sasnsdsuewnsidudming sas
n13iieasen Ainsinunl sUTIuTesteyad183% Analysis of variance (ANOVA) uaz
L‘U%EJ‘ULﬁSUﬁWLagﬂLﬁUiﬂﬂdﬁ’m%% Duncan’s new multiple range test (DMRT) Wu31
Ifudosldsuewnsiiaiulnslulefnuuiada Fuiitanaossziuluifnadeduiingiiiia

dns1nsnuld dnsnsesuiule snsinsldsuemsiduimingn snsinsifessen uay
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'
a

FuvuAtIIseivind iy (P > 0.05) WewIsuiisudunguatunau aguladn nsiesy
Inslulednlnstulefnuudada Fuiiaa (Probiotic DL-Pro 1) Tuanmistanuiiedldiinase

aussnnnnIsnanveslnnulisaug i oamaw1?

1%
I

Aandgy: lifudies, wudasa duiiaa, nslulefn, aussaninnisnds

ABSTRACT

The objective of this study was to study the effect of dietary supplementation
of probiotic (Bacillus subtilis) DL-Pro 1 on productive performance of Leaung Hang
Khaow Krabin Buri native chickens. Mixed sex of sixty chickens at 8 weeks old were
used in this study. The experimental design was completely randomized design (CRD)
by the experiment was divided into 3 treatments, each treatment consisted of 2
replications and each replication consisted of 10 birds. Treatment 1 was control (no
supplementation with probiotic (Bacillus subtilis) DL-Pro 1. Treatment 2 was
supplemented with probiotic DL-Pro 1 at 0.2 percent, and Treatment 3 was
supplemented with duration probiotic DL-Pro 1 at 0.4 percent. The study was
conducted 56 days. The data of weight gain, daily feed intake, growth rate, feed
conversion ratio, and survival rate were collected through the experiment. Data was
analyzed using Analysis of variance (ANOVA) and compared the average by Duncan’s
new multiple range test (DMRT). The results showed that dietary supplementation of
probiotic (Bacillus subtilis) DL-Pro 1 had no significantly different in weight gain, daily
feed intake, growth rate, feed conversion ratio, and survival rate (P > 0.05). In
conclusion, dietary supplementation of probiotic (Bacillus subtilis) DL-Pro 1 had no

effect on productive performance of Leaung Hang Khaow native chickens.

Keyword: Native Chicken, Probiotic (Bacillus subtilis), Productive Performance
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nisideslanudiedulssmalvednisideunsvarsluynyueuluyuun windu
msidedlaeinunsnsaviunisidesuundatiu (Backyard system) iesannlafiuiioades
18 numuselsa savfilenses Wudeinisvesuslaa wilnfiudiasidnsniswdgdule

Fudlowisuiulnilieaneiugninism wastagunensnaatesglaiuunyusenaue1dnnis

[

& XA I3 = % & = a ) 1% P ' & 1Y)
LaﬂﬂlﬂWULN@ﬂLﬂu@qeﬁWMa ANINYU Lu@qcﬂqﬂumaqﬂiaﬂi‘ULLag‘l@i’]ﬂ’]W@jﬂﬂaﬂﬂLu@aqﬂ‘WUS

]

138 Ben1sidedlusedurhsuiiisiuaunnndt 100 @ dawasfunmsideuuuiidiiades
fnsdansliemsnandi3agunnanisi Ssagiinsnanenufiuzluemns e Tngusacd
lun1snsgAunisasyiAule (Antibacterial growth promotors; AGPs) wagUasiulsn
Fetlagtiusimsialderfiugvansvin FsevnsinauenufiugliesAuseseiosauds
Sz EvIeTILvaY INYATNTONTLIININYAY1 (Withdraw) vilvignUTiuzamnaiseyly
wAnf wardsnansgnuisuilnafildsuenTusdumedon warnuhitymmanndng

U & & i o

Yo sUfTurlundndaaniliandnd Sedamadeguamguslaalussezend Usenaudu

{ a N6 A

Auslaalalinnuaulandndugiands iindnlussuudunsd Naeldinlvdiarsananedunsien

= ! 4

AalmAnnaLEuRBEUSLAA (Somkuna et al. 2017) #ang@UUNN LN TNIVINITATUDINTER

Y

= a = o

Fefinsfnuiteiauulnsniesdunisfanunsanaunue U jTusnanluewmsvideth Auves
lfiuides Fafiseaunanisldqaunisiiduusslondlunmadsdadeluguuuunisnaniy
91%151A8A 59 (Direct-fed microbials; DFMs) 9aun3dfivunldlidnazidulnsluledn
(Probiotic) saufunsluledn (Prebiotic) niadululefn (Synbiotic) H51891u0819n 1190219819
HARROANTINNMNITESAULN Amuaunsalunsiiuiniayue (Nutrient retention) 9119y
Uszuinsvedagdunidluldf (Caecal microflora) waydagiuvesarld (ntestinal
morphology) (Sen et al., 2011; Joeng and Kim, 2014; Harrington et al., 2016;
Mingmongkolchai and Panbangred, 2018)

N ol o

Tslulefin (Probiotic) Ae JaunIERiofegluszuumaiuems iednifudluudn
wtensefueulefludldhlidosemsldfuarindudnaunidielsn Inslulofngadu
Snvnadenuilslunismanidesnislden fAusludnianasandrdusdndlidnie Tne
TnslulednduiivatoUszian AuandRndnn1svineudwansisiuesnld (ﬁﬂqw‘é Aanane,
2561) TudagtufinisinInslulefnuilduintu wu nsasuinslulefnluemslidede

aussnNImNIssdule wazaunilenunlnnlasuemsiasusiglnslulefingeling
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v [
v °

JuUNeULaNtNINATY YU ARTUS 19AaNs1E wazANy (2564) I8IUNANITANY

)

nswasulnslulefnsiu (Bactosac-P) siauseansninninds aunmly uasaoiaamasaaly
Fealuldlinwuimaadulnslulefinsauiisedu 0.1 Alandu/du vilviaussonmnisude
aun ity seduneaamosealuiBenanas uasdunulumsuanlianasifian (f3ann
Aswanlnena warane, 2558) FainsAne1UsE AN NMvesasiasuTIuL 1N enuATiSe
wuada Fuiida (Bacillus subtilis) lumsdudadeuuaidenelsaluszuumaduemauasa
soaussnamnsnanvestidelunsfinuiuldlaidony 1 Yu S1uau 200 # Tldsuemns

(Y]

avaufildialnauaznindamdendundnuaziasuarsasudiugludns 0 uay 1x108

[ &3

CFU/Alan3u 0115 auadu iWuiia 42 u wudt n1siasuie Bacillus subtilis FI8AIUAL
Wo £ coli guduanuaiiisenalsalussvuniaiuamisian dreliaussaninnisuan

sufwnsmsasuiulauazdnsinsasuesidudmtndvesdndefiuiisuwinduns

s s

Tgansufiugluseiusainisnsayiule (@ud asuiug uazauy, 2560; ARNUS 1dans1a
uazAMY, 2564) WazkaveIn1siginslulefn (GUT PRO) Aodanssan mn1siasyaulalasg
duginewesdildvediiie TivhmsAnumnaedagldln Ross308 inafony 1 %u waviadu
GUT PRO TuthislviAudunan 35 Su wud1 maiady GUT PRO Tudnsndiu 1.0 fadansde
1 5 ans ilidndiuanugevedialadeniudnuesaun (Villus height/Cryp depth ratio)
Tudldidndrunansiidngefigauaztisanyinameuludeludsiuie (gase Somnds uay
fug Aiyesd, 2562) Famadeslafudedussuudunidasliannsnldouiuenanly

A B9 va Yy v & v v & a e Ao ae 1%
E]']W']iﬁiau’ﬂﬁﬂuvlﬂ 'E‘JuLﬂusﬂQWWNSLUﬂqiLaENFLUigUUaumﬁﬁJ LLag"i]’]ﬂﬁ’]&Jﬂ']u’)ﬁ]ﬂV]ﬂﬂT?ﬂﬂ'ﬁlsﬁ
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Usglewvaalnslulafin annwswuafisenudada duiaa luauisinuis wuilinadse

¥
g = =2

aus50n1nn1suan wadeludsteaululniuiiios Ay n1s@nyidanisituselesives

v 6

Inslulefinanqduvsduu@iada duitda Nin1sudnlagnsuuad@m (DLD Pro-1) lngn1siasuly
gmslinudeiugindemnrn Jadudediauls wszdilifisnsaudinslduszlon
vosnslulefinainuudada duiiddlulifiudieos wazazdudeyalunisuszandldlunisideddn

Nudlaalussuudunsdaaly

o/

AnUsTasAvaINIsIvY

Wadnwiwaniswasulnsluledn (Bacillus subtilis) Tua1saoaussanImAIsuanvadln

[
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=1 A [ =
WULHDINUTLWADINIIVTI
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auafgulun1side
msasulnstuledn (Bacillus subtilis) Tua115NsEAUANNTY TNARBEANTIONINNISHAR

Iﬁy A v s A ! [
EU@Q‘lﬂ‘W‘uLN@QWN@LW@@\?M’N%’]’J LEINHINNU

YDULYAVBINITINY

& = = | %) ¢ ° v A
LUuﬂ']iﬂﬂwqiuiﬂwuLN@QWUQLW@@QW’N%’W@WQ 8 dUAvt AAZLNA 31UU 60 AT N

a U aa

wissuJune-udiug Wldsuammeaesiimsasulnslulefnanqduviduudada duiida

v sa

DLD Pro-1 w@slaensuuadainsediviosas 0, 0.2 uaz 0.4 insnaaesduiian 56 Ju
A5N15AIUNISIY

AsAnwnanswasuinshulefnuwudada Sufiaa (Bacillus subtilis) Tuawnshaiuiles

FOANTTONINANSHNAR HIoNSANTUNITIVY A9l
LEUNISNAADY

lHurun1snaasanuuduanysal (Completely randomized design, CRD) Wu4n1s
NPARI0INWU 3 NINWUR NINLUFaE 2 91 918z 10 f1 suldnulIeNnanIvianus 60 §7
4n391MINAARIUTENBUAIY

VINIUAT 1 91nsNbliaSu Bacillus subtilis (nguAIuAL)

al' [y

PIMUUAT 2 915U Bacillus subtilis Nsefusaeay 0.2

[V

PIMUUAN 3 919NS5TESY Bacillus subtilis Nsyeusesay 0.4

Ingliomsneasmnninwudiseaulusiuniosay 16 wagnaeanu 3,200 Kcal/Kg

Y a

Aann31991 1 1E9aunIduuTada duiida DLD Pro-1 ndnlaensuuadnd diuusenauqdunsy

3

wuBaaa duiiaa 1x1012 CFU/kg ensnd@ulunislanane1msdn DLD Pro-1 9113w 100 N5y

#91YNTER) 100 Nlansy AanmUsenau 1
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o 6

AMWUsENaU 1 RUNIERUTada Guiida DLD Pro-1 nanlaensuuade

M15°9% 1 FngRvenmsaueuliiudieaiugiviemiwieny 8-16 dav

*Provided (per kilogram of diet): Vitamin A, 15,000 IU; Vitamin Ds, 3,000 1U; Vitamin E, 25 I1U;

gRu Y3 (Alanu)
Uangt1aain (8 % CP) 40.5
39971917 (12 % CP) 40.5
Mndandes (44 % CP) 10.5
Yardu (55 % CP) 7
TaumaiTeuoann 0.5
MRG0 0.2
Premix’ 0.25
Waenvey 0.6

Total 100

Crude protein (%) 16.00

Energy (Kcal/kg) 3,200

Vitamin Ks, 5 mg; Vitamin B,, 2.5 mg; Vitamin B,, 7 mg; Vitamin By, 4.5 mg, Vitamin B,,, 25 yg;
Pantothenic acid, 35 mg; Folic acid, 0.5 mg; Biotin, 25 pg; Nicotinic acid, 35 mg; Choline
chloride, 250 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80 mg; Cu, 1.6 mg; |, 0.4 mg; Se, 0.15 mg; Ca, and
P as 0.94 and 0.56%
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MsiusIuTIndoya

Y o

Nudayaunntndiiiiy snsinsauld dnsinisasaiivle Sasinsidsuemsitu
Wmtnd 8n31N1518895e0 LarNITIATIENUeYaaNITIINTNNNINER

1. 905171513 AULR (Average daily gain, ADG) Auaulaesil

dwiinaaving (n§) - imdnisudu (n3)

ADG = .
sr8EAIINMAaeIlgnaass (Ju)

a a

2. dwinfiidu (Weight gain)

[
=

WmtinfIn Ny (Weight gain) = dmitingaving (n3u) - uwilnisusu (n5u)

3. 9 nsdsue1visiluimings (Feed conversion ratio, FCR) Anuiadla

be
She

USuauemsnnu (n5u)

FCR = vinmiiamy (n5)
4. Usunaunisnuld (Daily feed intake, DFI)

YSunauemsinulugianisnaass (nSu)

DFl = & - . T
1UIUIUNANADY X mmulﬂwmaamaauqm

5. 8A51A15LA89500 (Survival rate)

IMIIN5LA89599 = WbnwEe (F2) x 100

FuaulniEudes (69)
6. suvueIMIHanNsHiLvn (Feed cost per gain)

Y 21SNAUNIMLA (Alansy) X $1A1919%15 (Un/Alansy)
AUNUDINT =

° v v A a & = Y
tindniiadu (Alansy)

7. dunuAeMIARITINLY

FuyuAmeIHaUIMINL = 3911871915 (UW) X Sasinisiasumsilu

Y1udnda (Uwn/Alansu)
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N5ATIEdayanIeEia
% A & PR ° a ¢ ' aa . .
TaganmnulanenuayiinisinsginiA1auel sUsulagds Analysis of variance
(ANOVA) asluHuN1sVaaathuuguauysal (Completely randomized design, CRD) 3iAsne#
Toya Ineldlusunsudiianieada Statistical Package for the social sciences (SPSS) wa

WIBUBUALRa8A835U84 Duncan’s new multiple range test (DMRT)

Nan1538

a

wan1sa3uinslulefin (Bacillus subtilis) luemssoanssanwnisnanvaslifiuies
WugwaomeuIndunsys

dhaiingafiia Tafuidoandesnamilldfuninasuinslulefnfisefudosas 0.2 8
Aadvesimindflifingafian Ae 803.2 nfuded sesasnfie nauitldsuemalaiuiisedu
Joway 0.4 wazngumIUAN Wy, 801.7 wag 771.1 nSusedd mudnu aelaiwansneiunig
anif (P>0.05)

Unnmunshuld Tafudeandesnamilldtunnaiulnslulefnilsedudosas 0.2 3
AadgvosUTInunsAuligedian Ao 5,105 n3udes sesasnde nauiildiuemsiasud
sEAUseuar 0.4 LAZNaUAIUAN WINAU 4,749.0 uay 4,623.5 nFusedd aua1du tnaly
wANANSIUNIEDR (P>0.05)

Sasninasaivle Infuideandesmamilésunnasuinslulefinfisziuiesas
0.2 ApdsdannisadyivlnnederoTugsiian Ae 14.34 nfudeddeiu sesawnfe ngui
isuemsiatuiiseduosay 0.4 uagnduaiuau Wiy, 14.32, uag 13.77 n3udedsofu
puaau laglaiwansineiunieada (P>0.05)

Fasnisdsuemrnidudminga lifuidoundemiswniildsuniniasy
Tnslulefinfiszdufenas 0.2 Sdnsinsdsuomnaduiutniiiian fo 592 et fe
nauiililésunisiasulnglulefin wiiiu 6.00 wagnguiilduemsmaaiulnsluledniiszdu
Foway 0.2 Wiy 6.37 muadiu lngliunneneiunisada (P>0.05)

9MIIN5LAEN59A LnWuLiaundesnsnilesunsasulnsiulafnfisesusavay 0.2

a

wag 0.4 19n5IN1518895eRgeWan Ao Soear 100.00 diundumuaulonsINsiaetsonioay

Y

85.00 Iaglaiwmnsneiunisada (P>0.05)

AunuAtasaUmUNILIY WeRarsauniduyuatemsasmtn it lulanuiies

[

WiaeeMntasunsiasuinsiulefnfisyausesas 0.2 Jawindu 71.76 uinseilansy
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J99AIAR NFUAILAN Wi 72.76 unseflandu uarnguitlasumsiasulnslulefinisdiu

Seway 0.4 AAnnAu 77.21 vneentansy

A1519% 2 wanaswasulustuledn (Bacillus subtilis) Tue1msseaussanInnISHARYILA

tﬂy A v € A
WULLBDIWUTEVGDIN U

seaunstasuInslulafn (Bacillus subtilis)

AUTIANINNITHNER 0.00 020 040 SEM P-

value

dhminshiiudy 898.6+83.33 942.1+111.96 935.5+96.20 13.52 | 0.583

(nSu/)

‘fmﬁfﬂéffaqmﬁw 1,670.70+185.49 | 1,745.25+144.03 | 1,734.53+185.04 | 23.95 | 0.298

(nJu/6)

s iliiaty 771.10+17.11 803.20+14.99 801.66+16.99 8.40 | 0.235

(nJu/6)

Usunanisnule 4,623.5+369.82 | 4,749+362.75 | 5,105.17+159.74 | 134.61 | 0.397

(nSu/6)

MIINITAIYLAULN 13.77+0.31 14.34+0.27 14.32+0.30 0.15 | 0.24

wdesotu (NSw/dy/

)

Snsnsaeuens 6.00+0.35 5.92+0.56 6.37+0.06 0.14 | 0.538

Buthming

Shsnsiaessen (%) | 100.00:0.00 100.00+0.00 85.00+7.07 3.42 | 054

AUYUARIMIHD 72.72+4.20 71.76+6.80 77.20+0.78 1.74 | 0.532

Untniivy (feed
cost per gain)

(Uw/Alansy)
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anUseNan1sIve

a

nuanisiasulnstulednanngdunsdwudada Yuiaa (Bacillus subtilis) DL Prol 9

9
[
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ABSTRACT

This research studied to develop the E-Commerce system of Thongsuk Bamboo
Garden, Khok Tum Subdistrict, Lopburi province. The purposes of this research were
1) to develop the E-commerce system of Thongsuk Bamboo Garden, Khok Tum
Subdistrict, Lopburi province. 2) to assess the satisfaction of the E-commerce system of
Thongsuk Bamboo Garden with 25 samples from Khok Tum Subdistrict, Lopburi
province, by purposive sampling. The research instruments were 1) the E-commerce
system of Thongsuk Bamboo Garden 2) the satisfaction assessment form of E-
commerce system of Thongsuk Bamboo Garden. The statistics used in this research
were percentage, mean and standard deviation.

The research results were found that 1) the results of the development of
E-commerce system of Thongsuk Bamboo Garden can be used well. 2) the results of
the satisfaction assessment of E-commerce system of Thongsuk Bamboo Garden
received positive feedback. Overall opinion was good, mean value equal 4.50 and the

standard deviation equal 0.57.

Keyword: E-commerce System, Bamboo Garden
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