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Abstract

This research aims to develop clean energy technology for communities and transfer
knowledge for appropriate application in self-reliant areas. The target group is rice farmers in
the Khung Taphao Subdistrict community, Mueang District, Uttaradit Province, serving as a case
study. From the survey of the target area, it was found that the most in-demand agricultural
equipment includes water pumps and small rice mills. Therefore, this research designed an
electrical system using solar energy sources for water pumping and rice milling for households.
The research findings revealed that the participants in the training were not only agricultural
professionals but also individuals interested in learning how to apply clean energy technology
in agriculture. This technology can help reduce energy costs for water pumping and electricity
costs for operating brown rice mills for their community enterprises. The highest level of
satisfaction was with the knowledge transfer provided by the lecturers, with an average
satisfaction score of 4.55, which is considered high. The lowest level of satisfaction was with
the duration of the training, with an average satisfaction score of 4.13, but this still falls within
the high range. Additionally, there is a demand to apply clean energy technology to other

agricultural tools to further reduce energy costs in farming.

Keyword: Renewable Energy, Clean Energy Management, Solar Water Pumping
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Abstract
This research utilizes a survey method to examine and guide the development of
community enterprise groups and the production of herbal products through a seminar-style
learning activity. The study focused on Ban Ko Sophi, Nong Khaem Subdistrict, Nong District,
Uthai Thani Province, where 1,213 rai of land was found to be highly suitable for rice farming.
In addition, households in this area grow various medicinal plants, which are used to produce

a significant variety of herbal products, numbering approximately 20. The problems
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encountered include (1) A lack of knowledge in product processing and the use of advanced
technological equipment. (2)Insufficient financial support from external agencies, which may
affect the group’s sustainability. (3)A shortage of tools, materials, equipment, and raw
materials needed to support product production. (4) An absence of markets to support the
products produced, with marketing channels being quite limited.

The research team, leaders, and group members have collaborated to develop
herbal products for the Ban Ko Sophi Enterprise Group. This initiative has enabled members
of the enterprise group to increase their income through product sales, fostering positive
changes in the community. It has also encouraged the use of local resources to generate
additional income from supplementary occupations. Members of the household enterprise
group have utilized herbs available in their households to expand their production and
enhance their understanding of the benefits of existing herbs within the community. Moreover,
the sustainability achieved within the community has been shared as a model for other

communities to follow.

Keywords: Product, Herb, Community Enterprise
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Abstract
This research aimed to find the efficiency of industrial steel forming by using a milling
mini-CNC, to design a factorial experiment, and to compare the results of the efficiency of the
endmill types A and B. The experiment was to compare the results of 3 factors, namely the
speed of the endmill, the spindle speed set on X, Y, and Z, and the endmill feed depth. It

was to use the experiment of 2° factorial designs, two-way ANOVA for statistical analysis, and
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find the interaction values between treatment A and treatment B by conducting two
hypotheses. The findings revealed as follows: Hypotheses 1: endmill type A and type B do
not have a statistical significance at .05, and F values from the table and computation were
5.59 and 3.72, respectively. It was in the accepted area of Ho. Hypothesis 2: the speed of the
endmill, the spindle speed set on X, Y, and Z, and the endmill feed depth got F values as
3.79 and 39,244.50, respectively which had a statistical significance at .05. It was in the rejected
area of Ho, but accepted Hi. The results of surface roughness inspection are used software
package to find the optimization. It found that the adjusted rotational speed of the endmill
types A and B was optimized at 1,600 rounds/minute and spindle speed of the X, Y, and Z

axes, and the feed rate is 70 meters per minute for milling mini—-CNC SS41.

Keywords: Efficiency of Milling Mini CNC, Spindle Speed, 2> Factorial Experiment
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A Tgausuuaziidamuanunsalunissdn uazdsundsnuanguuuunisludnguvunils
sniogaty 1n3esdnsildueimesliiinlunisivasundsnuluguuuuvesiniihludundsauna
TunstuLAdouAIeadng Jankovic et al, 2021) 01wy Sooudlilfii viensdinIeadnslounild
wamamiulsasudundsauna Tunsiundousalvaionou wisdegs Lﬁu%udauﬁwﬁag
Tueesdnsynuuia fvmhitd ey Tumsdshundsmuaniedosfuidslusuniesdnsuaennie
nandndenilsliinadesdnsdidnduaiodnsfildlunisdndomdnny sndregratu aonmn 14
Woawan uazvisauUszianeing q Aldluiniosdnsynuszian ndesdnsinisudnazgnesnuuusn
Weliignanuanunsalunsidauussianeng q Tddnesiiu s a1y 1n3essn wnieadn tadedla
uazlAdosin Lus (@ns wevismm, 2565)

\3osdnsililugnamnssu lefinseenuuuuaraiauds axdesdiniseoniuy nimaaes
WiomUsyansnmwanedesdnslususing 4 wu anudiseulunmsldon svesnatlunisudn nsld
sutuedesdnstiu 1 iusu wdostn Milling CNC Ffimsldnulundngrameluladgaamnis Sl
ns1UisUssansamiidaauveaniosin CNC MsmUszansnmvoaaiesin CNC nguifidedad
LUIAATI AL 0BNKUUNITNARBY 1l emUsedAnsamvaaas osin CNC lnowuadlade 3 Jadu fe
ANULEITEURBNAR AMILEITEULNU X, Y Uay Z (Feed) wazszazdnnisia siudinisidenldaania
Aflauuansnety fie Auaz B 11335edexiluisnmil sfsvdeldnisldiunesundostni
UsyAvsamlunmsldnuundatulunisiamdngmannssy ssa1
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2. TngUszaeAnIY
2.1 Wi 009NKUUNIINARBINIUTEANT AINVBIN1ST UTUME NG AAIMNTTULNTA SSA1
VULATBAA Milling Mini CNC
2.2 WawTguiiisunan1snaaesszd@nsamvesneninvila A JuraldusuAugnang
8 faduns 1NINAIALLTNNTA 65 HRC waznaniauaznaninviln B Jvuiadurugugnans
a a ! <
8 flatiuns uavArAnuLdansa 55 HRC

3. wudAn el wasnuiTeinedas

nqui3selenumulssunssuLInNAe Naul waznuideiieites Insdnwideyaain
WAEIRG wanaal)

3.1 \r3eadnsdmluf wieir3estn CNC gax1an Computer Numerical Control @wmsnedis
nsldmoufiumesmununisviuveaaiesdnsnadalud@dn q 1wy in3esin Foends iaTeuans
TngmuauMTIIuEINNTaTesa ey uasdydnual viefiFonilusunsy NC Feraglinng
wAnduuilded1eriniga gnies wanilesnss Taedustd A 1960 weluladlulaslseasosld
isunuiinasagrgniakaznsuanes ulugmaianeiesing NC nanailuieieadng
CNC Paqiiuin3osdng CNC fawdfysoniagaamnssuiiiesann nsinheanudiwuinlg
ansausslusunsunsvieuldsiiumn nstiaenmuaninanuunsIiin fam1sndiasenis
vhald waslusunsudoyaingmunuiaiesins (Machine Control) Fai3unmsaiuauiinssuu
A3AIUAM (Softwire System) TaggunsaiuuuiinldsunsiasudugunsaiianansadaAulsunsy
Y9430 CNC I¢f (audnf uniuves uazany, 2550)

Al 1 uana3asia Milling Mini CNC

W 27
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3.2 nseanuuulaurnveasua n1sesnuuulswnnasoaldfunisuaassfii ot ey
Hasenanedasiidesnisinuwasiuiiiiienismevauswesiadomeaniu nsnaaeadaunnveia
Huuwunisnaaesiidusgdnsamunnlunisnsiaaeudninavesnats 4 Jads (Factor) nioufiy
A1 “uAneisea” uNeds mimaaqﬁaugimﬂuMam% Tnefinsldszauresdadosng o squiu
vlanansansaindeudnsnanie 1 lendeuiulunsnaassedmils wu d1dade A T a sziu wax
998 B il b svu luuAazn1sMAaeig1avUsenausign1svnaedfianun b N15NAass N1S08NLUY
n1snaasndaunnnelssadiauisauusguiuun1snaaed (Treatment Combination) aenidu
2 Useiam del (3n3und AdUIRY, 2558 ; Jankovic et al,, 2021)

3.2.1 8v3wanan (Main Effect) fio vsnavastladefiuanrofuds novauassiod
wsTiinswdsuulamedladeiiismu (Myers & Montgomery, 2018)
3.2.2 8n3wasau (Interaction Effect) Ao dvdnavostlasenilsfiazivasuly Weiinas
WasuuUasmestaferufuresgunuunseenuuumavnaesdeurinnaearesnsided fed
1) ASEBNLUULTILNNNBLS g 2 ﬁafﬁ’aL‘f]ugUqumsaamwuﬁ'imﬁ'qm
Faferteatudledy 2 Jade wu Y93y A uaziless B Tnedads A asil a seeu uazdads B axd b
seeu Tunsnmasiusazasiasinisuaunauilads A uas B vililsiuiunisveassievaawingu
a x b Msvnaes Ingiluudrazinnisveassgranun n A% Ssnideildnisvign 3 ase 91ndu
ﬁammm?{mmmmmazLﬁamﬂaﬁlé’mﬂmiﬁmﬁugﬂ
2) nseanuuullsuinneduanuy “2° 4l ofidads k Jase Tnoudaztade
il 2 sedfu BsenafudeyaiBsusinas 1wy gamgll Ay videdeyaiBsganm 19y 1n3eadns Auay
Syfuits 2 ﬁyLmué’amzéﬁ’uqaLLazizé’m"’waaﬁﬁa fﬂ’i@@ﬂLLUUiuﬁﬂHmzﬁjﬂzﬂizﬂaUGgf’JEJ‘ETEJ;JUﬁ
Wamun 2 nsmeaes TagnsesnuuuidunnvneSeawuy “2 fsvlevdognadddutiasudures
mavesedefiadenarstiadeiifesnsnsiaaey lnsund sefugeazunuseliesing “+” uag
SESURUNURIEIES eI <7 (U5 YA, 2545 ; Myers & Montgomery, 2018)
3.3 NSNUMNUISTNSILAUWITeTiAeTeq
Arunkumar et al. (2021) lmaamwum $UIUNT Abrasive Jet Machining (AJM) Fadu
ﬂﬁymumimLaau'sawmmmmLLaufaam‘maau Ingldegiiuuasdannduasinnsou esan
numuseansiaiiiaznisdendlés meisedldenuuunisvaasdesfuuanisiinesiiinadonis

a

Antunszuiunis AM lagldniseenuuuiBawrnyaisvanuuiuguuuiiuseneunie 3 Yade
wazwuadu 3 szaulunsinseiiunsised
Jankovic et al (2021) $1U3TBUANYINGANTINNIIAINT OUVDININTIA0ITU (DSF)
lAEnAOUNITOBNLUUNITNAGDY (DOE) 131 30 JULUY H1UN1531884n11 500,000 AFY LNBAUNT
= A d' = = a a a { %]
LAZLEONN1TRRNRUUTIMNIEaNT A N15ANYIUSsuisuUsednSainues DOE #1e 9 laeld
a I3 <, 4 awv o ] Y a1 t
n1seanuuuLNAnNaiSaLUUAY (FFD) Lwnaeiunsgiu #an1s3deinlugnisasisuuimeandaela

Un3deiden DOE nilUsyavznmasanlunisusaiiulduiusvesladesine o lunssuiunide
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Hwang and Kim (2023) L8 @nwdadedifinasenisdadasluiidmsumanndnlsads
giasoaawmiiin UNS N08367 lngldniseanwuuidawnnnaiieoaiuuiinguuuy nsideyaiums
Anmidadusunalnnisdaien lngldndesqanssml 3 17 uazqavssmididnnseu mdmesald
lun1sneassuseneumednsidiuvesasrlsenauvesddninslad nailunszulunisdam wazau
wuduvenszualain 99ndus shmanismaasiuniinsEiaae35 ANOVA Lt emndlad i &
Uszanswalunisdmuandsliiihdunsised

4. /anTUNTINY

M93seldnsAnwedeetn Milling Mini CNC TUN1500NLUUMIAIUTZANS NN vBdLAS eI
Tnefinmsnsoadunuiesenuuunisnaass msidenldnenda n1seenuuulusunsunisia way
Brriaszideyanaada uanall

8.1 dhudsyneundnveneiesia Milling Mini CNC 6 dau fail

4.1.1 Tassadveardosdivuin 520 x 500 x 760 faduns Usznauseyatuindeuves

WA X, Y thay Ziﬁﬁmummmqa 760 Haduns 4A218N319 500 Aaduns wardaa1u819 520
Hadung

=
N

v v

0.1.2 gowawosiumds fudnmslunisduiedeulunisdadunu dfddunomese
350 W. (AC - 230V) 2.2 A. mmﬁaiauqqqm 6,000 59U/U

4.1.3 szunduedouteunu X, Y wag Z veaaieadingu SCNC unu X duindeuldgsgn
300 fiadums unu Y fuidou uazunu Z fulndeuny (Feed) vaaslusunsulégean 130 fadiuns
Tfuewasinszuanss 2.5 woudsaia wazdussdn 2 Tadw/wns Tunsvyuyariang wagauaAunIs

Y

vT'Nmﬁuaqmiﬁ@%umwhuiﬂwmmLLazLmeU@u
4.1.4 gunsalvhaulddmsvinduiuaulduinnivuin 500 dadiuns nsdudue
finaudion (Guage Block) Alduutnnilildarn wagdudaliuudonismyuindeidinasy e
M9AnTUIL
4.1.5 vasamuAY syuumUANaziidulszneullusnynnIuAnYelUILNTL Lasn1s
vhauvededesia Milling Mini CNC azditj ON fu OFF 1lhuiiln waziUavesssuunasnsdagniy
sriilvluanadudidemaunmsinulszneuluvesnmuay
4.1.6 Waunsumueuld Mach3 CNC Wulusunsuiiilinunnisfnduay wéngaamnssy
ssa1 1 Gefidunauveanstisuagn X = 0, Y = 0 uar Z = 0 ussuunsiaaeuruivestusmiild
Uaevasmenialumssagudnuinngiu
4.2 mawIsuiunudiossnuuunsnnaes nqudideldeanuuunismaaes Tnsnisnsey
Fusudonldindninga SS41 uuULRIZAe FefldrusiauanvesUTunuaniueu 0.13-0.18 FaAou
0.15-0.35 wusnila 0.5-0.7 Weawesa waziiuzdu 0.05 lnedundnuiuiadausuinainuniig
51 fiafiuns PWIAANTLY 6 Tadns wardalidvuaauen 51 Sadues wasdinsedutuey
yoaoudell
nseenLUUWRBNTUL MadwEnlfiuuinauniie 51 Sadues Sarwem 51 Tadues
LazALMUT 6 Tadles mawdsunistusufenmstnueusudieeiasiais uazeiaaioslusy
dielldvunaimuail 50 x 50 AN 6 NaAWAT LARIRININT 2

N 29
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30

-
e

S0

2NN 2 LLﬂﬂﬂﬂ’]iL@%EﬁJ%Uﬂ’]ULMéﬂLﬂiﬂ SS41 MINYUIANTAUA

4.3 panin (Endmill) N1598NKUUNIITNABRINIAIUTEANTNINVBITUMUMEN BRI MNTTY
insn 541 lgnendn (Endmill) 2 1nsa AfANLILarNIsAERURITLANE Y fi 9l A Tdnandn
Ao D] 4 a a a a = o ' <
Pllvuaduruaugnan 8 fadwns Aue1d 60 adiuns i 4 Audn AANLTLNTA 65 HRC
yiln Carbide tadou AITISIN azgilifie (Aluminum) Imwilley (Titanium) Fdaeululase (Silicon
Nitride) uazviln B l¥nendanivwiaiduiiuaudnals 8 iadiuns MU 60 Hadiuns i 4 Audn
A1AULTLNTA 55 HRC il Carbide tAfou TIAIN Lnwiley (Titanium) ezqddululasd
(Aluminum Nitride) F9UEAINING 3

AN 3 LEAININADNAATIUIU 2 LNTA AD sﬁﬁﬂﬂﬁ']QJLLsﬁﬁ ﬂl']ﬂ'ﬂllLL%QLﬂ'iﬂ 65 HRC
1 <
LaZAIAINULYWANTA 55 HRC

4.4 nMseenkuulusLAsEAISARYRLAs 84 (Milling CNC) Fuatuwan Ss41 n1sisele
20NLUUA28TUTUATL Mastercam Design @ 4n15aenuuulzlards3lan (G Code) wazidulAn
(M Code) InefitunaurainiseusuvlulusunsundiFeulalunisldanusiseu nsldensinisdeu
STULAN WardnITIAMULEIIUNSAIRTUIY (Feed Rate) Nupnseauidoulunsnaasadauinneisea
22 FIN1IAPTUINURDNNTITIUTRNTUBUU Poker AB UAATUINULALARILLUUNALNTS 8z AL
o A | & a a ] ~
ANNLANFES AD 0.5 kag 1.0 DAALUAT AINING 4

U 30
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A 4 Lansn1seentuun1sin CNC aaelusunsy Mastercam Design

45 A199DALUUNITNAABULT SUNANDLS vauuy 2° (Montgomery, 2018 ; Myers &
Montgomery, 2018 ; Jankovic et al, 2021) IngaankuuAUFITOUYAABNTR AIUFITOUTBILNY
X, Y way Z wazszesannisiniusuiussauiiadossausi (0) wazseeugs (1) lagn1seenuuunis
vegudanneBea 2° e EiauLlsUsIuTeInsinuuAUNsintunumaEn SS41
ARSI 1

o L [<3 1% a [
M99 1 LEANMITINNITDDALUUNITNARDIVDINITNALKANLNTA SS41 AgYUnARDNnA A ey B

Factors s26UA (0) 52AUEA (1)
ANUSIsaUnania (End Mill) (A) 1,200 59U/U17 1,600 S9U/U
YAAISITOUTDIMAY X, Y uaz Z (Feed) (B) 100 ms/undl 70 WAS/UN
svavdnnsinBuIY () 0.5 Haalung 1.0 Hadiung

MNANTNT 1 WAAIMITHNNTODNKUUNITNARDIVEINIAAWMAENINTA SSA1 Fevlianenin A
uay B fiin1seanuuunsvageudaunneissauuy 2° naaesutadu 8 nsvaaes e
3 A% SruaTuuivae 24 Funisnnaes wazthumAeasAmanBeaiiveansinlunen
Aausasinsn WomaAIaILarALaasANREIURI 8RS 09T AAINUNETURAY (Surface Roughness
Tester) #an193dda¢141aT031 %0 Milling Mini CNC u SCNC uagvin1soanuuumnaaesfievin
vosnanin A uay B fufunumdn ssa1 Tnsutsseduilideanuiiiseunantn (A) gaanusiseu
2aunU X, Y way Z (Feed) (B) wawszezdnnsiatueu (O) nsvaaesazyhnsdufiniailunisin
Fuen Wedeuiisuamatlunsiatueumdn sS4l fun1suszaiananaaeuasld Replicate
waztkau s eilagld ANOVA Wevmaruuusuniuvesamnsives Jegnsuiedadondn
(Main Effect) 7993801373 uauindn ssa1 iiunrsmaasanvuifuguiuy (Full Factorial)
NTIATIZRNAlTTE AUt EdRYNNEdR A= 0.05 A1z RNAAI835 ANOVA (Montgomery, 2018 ;
Myers & Montgomery, 2018; Jankovic et al, 2021)

4.6 MvenLUUALNATIUNTITe nideldeenuuuanuigiud 1 Tunsiawmdningn ssa1
YBINONAARUUINTA A LaZADNAALUULNTA B iielinsuierussansamnnsiatueundn ssat
FuLA3 04 AFLEUT Milling Mini CNC §u SCNC Auaumangauiunisinvesnanda lagdnis

v

FeaNNRFIUNTIVIASL
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LAz 1

Hy: 1y = p, noninvda A uazaeninvia B launnaneiuy

Hy: g # 1y #0nA0via A Lazaaninvida B LanaA19NUY

ALURT A 2

Ho: y = Wy = Pz AULEITOUABNAN YAAIIULSITOUTDINNY svevannisaduaulyl
WANENAY

Hy: g # pp # ps AIUSI50UABNNR YAAIINLEITOUVBILNY szozdnnisiaduay
WANENAY

Tneinglunisdndulaainradavaaouiduiuildaindy f ddauinniiudewindua
NGRVeRN f 1UAM151998TNTUGNES Hy hagn15eausu Hy LLazLLamgmﬁH’fmqaﬁa 1,2 a8z 3

A1AMNLUTUTIUTENINNAY (Between Groups Sum of Square) N1598ALUUAITNARDY
\w30efin Wouunudedydnuel SSB HunsRansanauwlsusuidnannisiidadevediesa
TuusiaznguuansnaaInAedes wansgas 1 (Montgomery, 2018; Jankovic et al, 2021)

r T2
SSB= —-M
>, o ®
i=1

ANULUTUTIUAEluNg (Within Group Sum of Square) N1T8BNLUUNITNARBUATBIAA
Weuwnusedyanual SSE Wunisiiansananuwlsusainaduniglunguunazngudslinsiv

! [ A a Y ! a
anvaIndumuulsysianeanaivgle luuieasdasendt aunraiaieau (Error Sum of
Square) Wangns 2 (Montgomery, 2018; Jankovic et al, 2021)

AL UTUTIUTI (Total Sum of Square) N1TNLUUNITVNABBILATOINA LTHULNUAIY
dganwal SST 1Hun1siaTanAuLUIUsIUTANINANFINALA A ATLANA199INALRE 8523
LEAIENT 3 (Montgomery, 2018; Jankovic et al, 2021)

SST= Z Z 0" SST=SSB+SSE (3)
=1 j=1

5. NAN13NY

5.1 wansadaeLA3aatn (Milling CNC) TesBuumdn S5a1 ﬂejw:ﬁa"]’alé’%ﬂﬁﬁ’ﬂ%umu
Tneldneninuiln A ArAuLdansa 55 HRC wiia Carbide tadau TIAIN lywniion (Titanium)
axaivu lulnsd (Aluminum Nitride) dvunadurtuaudnane 8 Tadiuns AU 60 Taduns
il 4 Audn (Wananndl 5 n.) uazaeninwdn B insm A1ANLTUNTA 65 HRC wiln Carbide nday
AITISIN aggiitfisy (Aluminum) tnidley (Titanium) @daou Lulasa (Silicon Nitride) w1
muﬁuaﬂma 8 fiadums AN 60 Tadluns J 4 Audn (LLammww 5 9.) HAYDINITARAUABNAA
W 2 %ile mmsaﬁumﬂmmﬂﬂmaﬂ,ﬂmmm Mastercam Design 7ifnvite

N 32
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A. ABNARAYUA A. 2.ADNNAYUA B.

AN 5 FUIUIINNITNABDINITAATUITUAIBLATEINA Milling Mini CNC

5.2 Nan1511Useans Aanias eeia Milling Mini CNC n1snaaesldsunnvetssauuy 2°
1 ya o v a a 3 1 I [ YR v A v
naugIdulaniseeniuunIsneaendawinnassawuy 2° wiadudade 3 Yaden 2 sedufie n1sly
1AS 841A Milling Mini CNC fUNISAALAE N AEIMNTIULNTA SSAL LT UAUIIN N15NAADIT 1
f9N15NAaed 8 INN1SNAABILAAEASIBSUNEaNWAY NaTIAATY WU NN1SNAABIN 1 NUNBDY ANLLST
sounania (End Mill) (A) 71 1,200 sou/ud ldgannusasauvesuni X, Y uaz Z (Feed) (B) 100 wns/
U WaEIzeEaNNISARTUIIUL (CO) 91 0.5 Tadwns UDINISNAFDY 8 UUNETI ANULSITaUADNAR
(End Mil) (A) 7 1,600 sou/uit Tdgamnaisasousesunu X, Y was Z (Feed) (B) 70 wms/unil uas
FZULANNITAATUIIU () 71 1 HadNAT LarNan1INAAIUTEANSAINVDUATOINR Milling Mini CNC
a a a v a a 3 9] Y] a ~ wa .
nsUsyansamasesinawinrasvakuy 2° lnswaninsldnende viin B dnaaud® (Endmill
Carbide HRC 65) 91U3U 2 A9 FILFAINANISNAABUNITIIALIAT LAAIAISI9N 2

dl a a 3 U a a
A9 2 LAAINANITNAFDULTILNNNDLIUALUY 2° N15NA TUA A LazTUn B

eveEad ﬁhl,a?{gnm ?’i’]LQ?ﬁEIL’Jﬁ’] I Nai’JiijWéJ\'i 2 5212
ARNNA A ARNNm B (x9)
1 367 367 734 538,756 269,378
2 401 402 803 644,809 322,404.5
3 524 524 1,048 1,098,304 549,152
q 573 574 1,147 1,315,609 657,084.5
5 366 368 734 538,756 269,378
6 403 402 805 648,025 324,012.5
7 524 525 1,049 1,100,401 550,200.5
8 573 574 1,147 1,315,609 657,084.5
WA 3,731 3,736 3,600,134.5

a o a a a = 3 a
NANTNT 2 LAAINANITNAADUADNAA FUA A hazuda B Wawnnnaisvawuu 2° laednng
LAUATNATUNITAATUITUVDILAAZNITNAADY LDILATIZVNALAAIAIT

U 33
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' [
a a = [

ANSALASIZUNATILAATUAUNITNAADIN7S ANOVA LUU 2 NI99INAINISNARDT N15Ie
AAIEVNanatl

ﬁ@]ﬁﬂ’]ﬁﬁ’]u’gm Z =3,731 Z =3,736 ZZ =3,731+3,736=7,467
b ij i xi

XiJ Xij

UNUAT (XX %) 7467°
M= ————

C -
n 16

CM=3,484,756

AMULUIUTIUTIU (Total Groups Sum of Square : SST)

i 367 + 401 + 520r + 573 + 366 + 403 + 524 + 573 + 367 + 402 +
LbNUAN SST= X X2 -CM
524% + 574°1368%+ 402%+ 525%+ 574 ] -3,484,756

SST=115,383.4

AMUWUTUTIUTENINNAU (Between Groups Sum of Square : SSB)

WA
. Z T 5B = 115,378.9

m’mLLUﬁUiauiuijuaaﬂ‘LuLwiazLLm SSA

LNUAT )
T 3,731 3,736°
SSA= E —_CM = + - 3,484,756
n; 8 8

—\,480,757.125-13,306,235.6)
SSA=1.5625

ANUBUTUTINNElUngy (Within Group Sum of Square) WgulueIY dyanwal SSE

LYUAN SSE = SST- SSB - SSA

=(115,383.4 - 1.5625 - 115,378.9)
SSE = 2.9375

mMamAUGduUS ilefesnsfnuauufauiusserinevinaud A uasviniud B il
duniuiisrilavesnendnyiln A wazaeninviln B Nﬂ’]ﬂgamwU'ﬁﬂUﬂUﬂTmLﬁ’J’iaUﬂaﬂﬂﬂ
YAANUTITOVVDINY UazszarAnnsintuuinansnsa Il

M3

T2 37312 37367

k
IIED 2,0 _
e Z(Tj /b\) = 3484757125

=1740045.125 + 1744712
3731 3736
T)=——=466.375 —— =467
8 8
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3

bl

Z ><§ =1797665 = 1802474

k bl
z Z 2 =1797665+1802474
i
=1 it = 3600139
T2 74677
n 16
- 3484755.563
VLA
k
SS,= Z (r200) T2 3484755 563-3484757
j=1
= 1.5625
' 2 2 _
SSy= > (T2/K) TN =3484755.563 - 3600135

k bl
K)+T2 N
SS,= Z z X5 -T2N )

= (3600139-3484757-3600135) + 3484755.563

=3600139-3484755.563

= 115383.437

PMNNANITILATIZI ANOVA 21nnsawiadladinisuinndseuisuiulusunsuinsiiing
Data Analysis 984 Excel warfianuusiugtlunisiiasigniunisived
5.3 §aN153LATIZH ANOVA MITRLINUANLUY F Nsedutleddgn19adii 0.05 29nn15unu

ﬁ?@@]’ﬂﬂﬂW'iﬂﬂﬂl']ﬁ’]@aWUaxﬁgﬂ']‘i ANOVA Lanin13197 3

v v o w

M99 3 LAAIATINATIZI ANOVA A1TILANLANULUU F NsedutivdAgynisadan 0.05

Source of variation DF  Sum of square Mean Square F
(SS) (MS)

A treatments 1 1.5625 1.5625 3.720

B treatments 7 115378.9375 16482.70536 39,244.550

AB Interaction 7 29375 0.419642857 3.723

Total 15 469.926

N 35
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[

NAITNN 3 LAMIAITUNUATIATIZE ANOVA AT NLANULAILULY F NiseiutivdrAgnieaa
N52AUANT 93U 95% %3e a = 0.05 lar F LlUAn1519 f = 0.05,1,7 = 5.59 way f = 0.05,7,7
= 3.720 HAMTIATIEREUNAFIUA 1 BaNTU Hy: W = W, Ao nendnviln A uavaendnvila B il
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Abstract

This research employs participatory action research to study the context and
develop a supply chain model for a learning center. The study uses interview questionnaires
and organizes forums for exchanging ideas and learning activities as tools. The results
indicate that the context of the Herbal Learning Center, represented by four groups, serves
as a foundation for learning, knowledge transfer, and the creation of network partnerships.
These activities involve the cultivation, production, and processing of herbs, with
development guidelines aimed at improving the community’s quality of life. The supply
chain model connects all stages-upstream, midstream, and downstream-managing the entire
system from raw material procurement to production, processing, and marketing of herbal
health products in the community. Additionally, it fosters partnerships to expand the body
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of knowledge through learning and knowledge transfer. The management of the Herbal
Learning Center is guided by the principles of the Sufficiency Economy philosophy of His

Majesty King Rama IX, emphasizing sustainability and self-reliance.

Keywords: Administration, Learning Center, Sufficiency Economy
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