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Abstract

The objectives of this research are 1. to generate income for the community
from agricultural waste materials and 2. to evaluate the results of changes in
knowledge and technology in society by focusing on creating knowledge and a
Learning Innovation Platform (LIP) learning model to create and transfer knowledge
generated by learning space masters and collaborated to establish a learning space.

The target community is longan farming communities in the repeated burning
and poverty problem area as well as need management and adding agricultural
waste materials (Longan branches obtained from pruning) value knowledge to
increase the community income. The researcher selected community innovators
from specific target communities, by considering the community innovator
qualification criteria and the spatial qualification criteria as a group of longan farmers
who already clustered in the area and want to increase their management capacity
with knowledge and innovation. The researcher obtained community innovators in 7
sub-districts of Mae Suai District, and 3 sub-districts of Wiang Pa Pao District, 5 people
in each sub-district, for a total of 50 community innovators. Then organized 3
workshops for all innovators: 1. Construction of a low-pollution wood vinegar and
charcoal kiln, 2. Harvesting and quality inspection of wood vinegar and charcoal, and
3. Organizing groups into community enterprises and marketing of wood vinegar and
charcoal. The research results found that, Community innovators from 10
communities in 10 sub-districts have used low-pollution wood vinegar and charcoal
kiln a total of 191 times from November 2023 to February 2024, a total of 4 months,
resulting in increased income for the communities by agricultural waste, a total of
103,140 baht can be classified by the community as follows: 1) Ban Pong Pu Fueang
Community, Mae Suai sub-district had an 8,100 baht increasing income. 2) Ban Huai
Mo Tao Community, Chedi Luang sub-district had a 14,580 baht increasing income.
3) Ban Hua Thung Community, Mae Phrik sub-district had a 13,500 baht increasing
income. 4) Ban Don Kaeo Community, Tha Ko sub-district had a 12,960 baht
increasing income. 5) Ban Huai Hia Community, Si Thoi sub-district had an 11,340 baht

increasing income. 6) Ban Thung Phrao Community, Wawee sub-district had a 5,400



baht increasing income. 7) Ban San Khong Community, Pa Daed sub-district had a
12,420 baht increasing income. 8) Ban Pa Chan Community, Wiang Kalong sub-district
had a 10,800 baht increasing income. 9) Ban Sansalee Community, Sansalee sub-
district, had a 9,720 baht increasing income, and 10) Ban Pa Sak Community, Pa Ngio
sub-district, had a 4,320 baht increasing income. Before researching, the Societal
Readiness Level (SRL) of community innovators was at level 1: which means
community innovators were aware of agricultural waste materials management
uneducated problems. They could analyze problem root causes and jointly
determine guidelines for solving community problems. After researching, the Societal
Readiness Level (SRL) of community innovators is at level 2: which means as follows
1) Community innovators have agricultural waste materials management knowledge
and skills. Start by collecting branches of various sizes obtained from pruning longan
trees and then request burn permission by registering in the Burn Check application
every time before using the kiln. 2) Community innovators have the knowledge and
skills to construct and use a low-pollution wood vinegar and charcoal kiln. and 3)
Community innovators have marketing and organizing groups into community

enterprises' knowledge and skills.
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Executive Summary

Early keep - Early burn longan dried branch and added value in wood vinegar
production by smokeless-low pollution charcoal kiln Research Project aims to create
community innovators with knowledge and innovation skills, Increase the value of
cut longan branches with innovative agricultural waste management, generate
income for the community through the community enterprise model by using the
Learning and innovation platform.

The research team used the Learning and innovation platform as follows:

1. Studying the problems and context among community leaders longan
farmer's representative, Local administration, and the Chiang Rai Agricultural
Occupation Promotion and Development Center. Found that Mae Suai and Wiang Pa
Pao longan farmers have problems with the quality of the produce not being up to
standard, high production costs and low production prices, natural disasters, and a
lack of knowledge on how to manage available resources for maximum benefit. This
causes farmers to have inconsistent income and inadequate to cover household
expenses resulting in more debt.

2. Setting learning guidelines and setting common goals together for change
or problem solving in 10 communities, and 10 sub-districts.

3. Defining a prototype learning space. It is a step where those involved jointly
define a space for solving problems together or develop it as a learning prototype
space for people in the community and other organizations at 10 village auditoriums
in 10 subdistricts.

4. Designing a curriculum for managing agricultural waste in the area for
maximum mutual benefit. It is an organizing workshop with 3 activities: 1) transferring
knowledge on building a low-pollution wood vinegar charcoal kiln 2) Transferring
knowledge of techniques for collecting and checking the quality of wood vinegar and
charcoal, and 3) transferring knowledge of increasing income to the community
innovators through marketing the 4 P's and marketing through social media.

5. Technology development and ready-to-use innovation. It is the process of

developing, applying, or bringing ready-to-use technology and innovation to solve the



problems of the longan farmer community by using an innovative charcoal kiln,
wood vinegar, and low pollution.

6. Community innovators can use the knowledge and technology gained to
expand the results and create a network with longan farmers in nearby areas.

An evaluation of the number of agricultural waste materials (kg.) of
community innovators in 10 communities, 10 sub-districts found that 35 innovators in
Mae Suai District, 7 sub-districts, had agricultural areas combined as follows:

1. The area for planting perennial longan totals 502 rai. There is a total
amount of agricultural waste (longan branches) that can be managed to add value
and generate income for innovators, totaling 313,750 kilograms.

2. Corn planting area totals 75 rai with a large amount of agricultural waste.
(Corn stubble) totaling 37,500 kilograms, which community innovators used to plow
and cover the entire area after harvesting the product.

3. The total rice cultivation area is 139 rai, with a large amount of agricultural
waste (Rice stubble or rice straw) totaling 83,400 kilograms, which community
innovators used to plow and cover the entire area after harvesting the produce.

For innovators in Wiang Pa Pao District, 3 sub-districts, totaling 15 people,
have a combined agricultural area as follows:

1. Longan planting perennial totals 101 rai. There is a total amount of
agricultural waste (longan branches) that can be managed to add value and generate
income for innovators, amounting to 63,125 kilograms.

2. The corn planting area totals 68 rai with a large amount of agricultural
waste. (Corn stubble) totaling 34,000 kilograms, which community innovators used to
plow and cover the entire area after harvesting the produce.

3. The total rice cultivation area is 111 rai, with a large amount of agricultural
waste. (Rice stubble or rice straw) totaling 66,600 kilograms, which community
innovators used to plow and cover the entire area after harvesting the produce.

The research team has estimated the income of all 10 community, and 10
sub-district innovators will have a combined income of 2,438,400 baht. The actual
results occurred from November 2023 to February 2024, a total of 4 months.

Innovators Community workers used the kiln a total of 191 times, resulting in a total



2

change in the income of community innovators through the community enterprise

model of 103,140 baht.
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Hudu Fedamansznudesianiednidadufedeunszaniidiuaivavesannglaniou

(ATUTIRINING 2.1)

ANA 2.1 wknanuinduauliivesdtinateneankaz e nnsinAlulad (@0N.) NTUNRIL

NAIUNARNLUALOUSNENGINU (W) NTENTHNGNY
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P uwuulaiuiiaasusulaiosuseana 81% wagila1anuiou 29.89 Ml/ke &3

agflunnsgIuven RN (guste Talavs, 2555)
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a A
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U
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£ o ) ¢
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nsvuIunsHantduatuliuaza Tnea Fosau (2565) IdAnwTIsonsiiaun
wndlinadusassunansusisusu Stuneu il dupouil 1 nslaauduannliiiu
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wldfumlulmluaivduanasiigaumgivszuna 400 semgadua Fuiesnonanisul
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Lo o wa
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500

400
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FurmarEruanldidudie

(Carbonization)

200 4——— .-

qunglvaumundn (@waden)
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vaTAldmaans (daluad

AT 2.4 ASTUIUNSHIEIUINNKANITINEVBY LNAS LTDIuEY (2565)

dhduatulsl (Wood  Vinegar/Pyroligneous  Acid) e veumaafifansuszney

1nndn 200 ¥ila Sundudnuszneundndesay 85 nsnduviadiosas 3 wasfiwdeanlu
nsndunIduindu q Faldarnnisinlsladavedld (Wood  Pyrolysis)  91nn15AUKLL
(Condensed)  anaTuilinainniseulsilugiefiliiidnuiewdugiu (Carbonization)
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afulildrsisnuasnduveunalla Sahmaunwdedmaediinildnnmaenoueteos
45 Yu wagshnmsaaevaunihduauliniunesgiundedasigruiidue fulify
1K7.659/2553 Tapnsnaeuannaaantiamenin uazanauiinaad azldihduaiuls
flFazusimanarsaiinazduiinsfudwandon fuseloviuinine @linaumnsgiu
HARANI 8RaIMnIsH, 2553) 0191 1) nslyusylevinienisinens Asldaanuisanis
WIgLAUlavDINY Imﬂwumammmmammm Tdnnuiiosdoluiu T udeliun
flwsin Feaztsansunumananuaslifuineasns 2) msldussleniluniadeu de T¥5nw
uraan uwnagninfeusagintann snwlsadnuihuasdenifmds leavhasuainuazan
Tsadesiuvain un wuas Wy aze1u wuedes hale Wananudweniosunauvezuayld

wuasTu TU51ARUNAURDIE FDIASILAZUS IUNTULRE TUAUNAUNTIAR AL SAUNILTNIN
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YeranuaziayeIms 3) Msldusylevtinenulednl Idannaunaswuaddunsudadnd 14
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212 umAamsianuamihduetuliuazdn difnnunesgusdesusigaaimngs

(2553) mimaﬁ]aauQmmwﬁwé’mﬂi’u"Lﬁmmmmg’mmamﬁmsﬁsqmu UIATFIULAUT UK.
659/2553 fosiidnuazdsolul

1) Snwarinll deudureanarladlaionty fdthaaunwidedndoseutina
Liwendu liinzneurioarsuvivass LifdwdanUasuiildlddrudsznouiild wu wduny
AU N8 NN

2) nau fesindumilouniulil Uneannauduiilifiesvase wu nawmsiunsen

3) anuidunsn-ang desegszming 2.0 f 3.0 Tnsmsnaaeulildiedosinamdy
N3A-A4

8) g IZiAIasinaLdI g Fadldasendng 1.010 81 1.025 4
gounndl 25 waldea vide 77 Wiisuledt (Talagldiedosingumgiii Water thermometer)
A1sAuIRAIINa98 N TR LU https://brew-by-me.com/calculator/hydrometer-
temperature-correction/

MsA5I9RUANELFIENTInAIAud U ussAdeaile Sanszualuidn fad
1mo3 AdneataniivesinAlouruiaiu a1AleNRURa1UlAUAIUNILLRE LangaT 10
il AT A avsvesasuaugs dail

a

1) 61usT3UAN (Charcoal) 1dgaumgiliade 300 - 600 eeALwalEea AAIY

]
Frumuasialdnaudlaifaanud g alitw Tauds 40 wne Tevu (MQ) Tuly 1y
dunsasan ddmiutigediu

2) dwlulews Biochar) 1dguvgiiiads 600 - 700 ssrwaldea aviladny
Aumulugig 1,000 - 9,000 Alaleviu (KQ) wsngdmsunsveay

3) hun3uvislaa (Green Charcoal) TWaamgfitade 700 - 800 sarivaloa axil
ArFuvutiosnd1 100 Tesiu (Q) wangdwsunistiseng

4) anunudud (Activated Carbon, AC) qumﬁm?{a 800 — 1,000 aeALwALYa
ul agfimudumutiosndt 10 Tevin (@) Fendn fsmansvowfeuudaniiiu 57 %
wangdmsunisldlugnamnssueninuilsn didndids nsnsenit nisnseserniade

ANaaa

guaNvMNIIHANTALl LY NMsidnansialndifiy Tdganau

a

5) dulwivilaa (White Charcoal) @sléannsuinlsfliluriiunsmnlugamad

Y

o

o N a a )~ v v ! ¢ °
mmi@uwgﬂmmﬂu 1,000 e Lgated A8UANUAUNIUUDYNIN 4 I@‘V]ll (Q) LUHUTEINIU
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Y
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(Reldalenldannnisdnusana) uuiiagadeselalitugusunenslgnanle daenndesiu

1% a U a g PN Y] % = Y a | oA
leﬂflésﬁ UNWIENNE (2559) V]ﬁﬂct‘ﬂLﬂﬁl?ﬂUﬂqﬁaiqfl@’]%WLLagiqa‘l@Laimiu%’Nﬁaﬁm@LW@ﬁa

a a

HANAANITNYAT ABARRBINY ARANT a@1g3nd uazane (2557) NANYINIIRAUINERS U

gurunnevenIndandegluyuu lunisaiegudimunasvgianes isadiunuesaly d1ua

9 Y

Udn sunewdios Samdndu Faduguwuifinisugndudileduduun nelasinisided
lpdnasulmnuasnsmunquilviamiagusuihduaiuliivazaiu aanrdesiunis yaungu
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4. WHUTIA sz 1 Usganuaunid-au | Suagldgidaan S¥AU 1 IANANTTUNIS
VEATRGE Tuituil (fhua) wasisrw | vowu Seusle
suflefdugusssu
5. UIUNIANT sz 1 Usganuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
feju Tuitudl (ua) wasifine | vesmu Seusld
suflefdugussau
3 winsn 1. weduns szau 1 Ussanuaund-au | Suagldgiluan 3¥AU 1 9ANNTTUNIT
5M9BUTUNS Tuituil (fhua) wasdisrw | vowu Seuild
suflefdugusssu
2.wedunns | seau 1 Ussanuaunid-au | SuagldgiUaan S¥AU 1 9ANANTTUNIS
ey Tuituil (hue) wasidnenu | vesmu Seousld
@hnthuians) | saflefdugusssu
3 weaudng | swdu 1 dsvaununifey | Suay iniidayan 3¥AU 1 9ANNITUNIT
qnmen Tuituil (hua) wasdiorw | vowu Seuild
suflefdugusssu
4. weiies sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
Aula Tuiuil hue) wasiinenu | vesau Seusld
suflefdugussau
5. WHENTA szau 1 Ussanuaunid-au | Suagldgiloan 3¥AU 1 99N9NITUNIT
Tauns Tuituil (hua) wasiorw | vowu Seuild
suflefdugusssu
4 yfie Lo wgiuiing | sedu 1 Yssanueund-au | fuagldgidyan 52AU 1 9ARaNTTUNIS
Rz Tuituil (hua) wasiorw | vowu Seuild
suflefdugusssu
2. WENIBAUS | sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANaNTIUNIS
Fun38 Tuituil hue) wasiinenu | vesau Seusld
@hmthuians) | saflefdugusssu

3. gInas

SEAU 1 UsTanuauna-au

S¥AU 1 9PAINTTUAIS

AU Tuituil (hua) wasiorw | vowu Seusld
sflefdugusssu

4. WBN3Bg sz 1 Ussanuaund-au | Suagldgidaan 32AU 1 9AR9NTTUAIS

fnd wanuwn | Tuitudl Ghua) wasifier | veanu Seousld

sufeMugusssu

5. weTigeg

Aazlu

SEAU 1 UsTanuauna-au

o

Tuiud (fua) wagiinaau

I

Saudlendususssu

U

S¥AU 1 99ANTTUAIS

Seusle
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ey WInNg %o —ana TEAULTANTYUIU
YUY \ASeY18AINT D Anuduazmalulad | nisdanszuiunsteus
(fua) YUY
5 Fanee L wer3sss | seu 1 Uszanununid-au | duasldniidayan S¥AU 1 TANANITUNIS
sy3uly Tuitudl (ua) wasifinr | vesmu Seusld
@hwthuiang) | suflefdugusssu
2. Wil sz 1 Usganuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
Yulath Tuitudl (ua) wasifine | vesmu Seusld
suflefdugussau
3 wgyge | seau 1 Ussanuaunid-au | SuagldgiUoan 3¥AU 1 9ANNTTUNIT
lweyug Tuituil (hua) wasdinew | vowu Seuild
suflefdugusssu
4. Wunusy sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
Insdused Tuituil (hue) wasidnenu | vesmu Seousld
suflefdugussau
5. weimstiunt | sgv 1 Yssanunund-au | Suarldnglidaan 3¥AU 1 9ANNITUNIT
lweasnd Tuituil (hua) wasdiorw | vowu Seuild
suflefdugusssu
6 ehp) 1 wedgetud | seiu 1 Yszaunund-au | duaslinlidayan S¥AU 1 9ANANTTUNIS
13993 Tuiuil (hue) wasidnenu | vesau Seusld
@hmthuians) | saflefdugusssu
2. WEyen szau 1 Ussanuaunid-au | Suagldgiloan S¥AU 1 9ANINTIUNT
WA Tuituil (hua) wasiorw | vowu Seuild
suflefdugusssu
3 weUseiiand | sgiv 1 Yssanunund-au | Suarldnglidaan 3¥AU 1 9AN9NIIUNIT
UFYn3 Tuituil (hua) wasiorw | vowu Seuild
suflefdugusssu
4. weUseiay | sedu 1 Ussanuaunid-au | Suagldgivaan S¥AU 1 9ANaNTIUNIS
23UN3 Tuituil hue) wasiinenu | vesau Seusld
sflofdugussu
5. welleay szau 1 Ussanuaunid-au | Suagldgidoan 56U 1 40AINTINNT
FiFn Tuituil (hua) wasiorw | vowu Seusld
sflefdugusssu
7 Juan 1. WgnuY sz 1 Ussanuaund-au | Suagldgidaan 32AU 1 IANINTIUNNT
GRELY Tuiufl (hue) wasineny | vesmu Seousld
@hmthuians) | saflefdugusssu
2. WHEAUNT szau 1 Ussanuaunid-au | Suagldgidoan 3¥AU 1 9AN9NIIUNIT
Shwnnius Tuituil (hua) wasisrw | vowu Seusld

I

Saudlendususssu

U




74

ey WInNg %o —ana TEAULTANTYUIU
YUY \ASeY18AINT D Anuduazmalulad | nisdanszuiunsteus
(fua) YUY
3. wgUselady | sedu 1 Ussanuaunid-au | SuagldgiUaan S¥AU 1 IANANTTUNIS
FBUYYLTN Tuitudl (ua) wasifinr | vesmu Seusld
suflefdugusssu
4. wieunay sz 1 Usganuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
WL Tuitudl (hua) wasifne | vesmu Seusld
suflefdugussau
5. wefifgine | seiv 1 Uszanunund-au | Suarldnglidaan 53U 1 3AINTIUNIT
wsviavie Tuituil (fhua) wasdisrw | vowu Seuild
suflefdugusssu
8 Nesnmas | 1. wedun sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
wsed Jswnd | luituil Ghua) wesieea | vesu Seousld
@hnthuians) | saflefdugusssu
2. WnAsT | sgev 1 YssanuanunnA-au | Suarldnglidaan 52AU 1 9AfaNTTUNIS
UGN Tuituil (hua) wasdinrw | vowmu Seuild
suflefdugusssu
3. UIBUHY sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
\r3atoy Tuiuil hue) wasiinenu | vesau Seusld
suflefdugussau
4. usfigyyn szau 1 Ussanuaunid-au | Suagldgiloan 32AU 1 IANINTIUNNT
AM3E Tuituil (hua) wasiorw | vowu Seuild
suflefdugusssu
5. U9993015 szau 1 Ussanuaunid-au | Suagldgidoan 3¥AU 1 9AN9NIIUNIT
Huded Tuituil (hua) wasiorw | vowu Seuild
suflefdugusssu
9 fued 1. wgau sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANaNTIUNIS
Twad Tuituil hue) wasiinenu | vesau Seusld
@hmthuians) | saflefdugusssu

2. WAL

SEAU 1 UsTanuauna-au

S¥AU 1 9PANTIUAIS

A8y Tuituil (hua) wasiorw | vowu Seusld
sflefdugusssu

3. weilin sz 1 Ussanuaund-au | Suagldgidaan 32AU 1 IANINTIUNNT

Tnad Tuiludl (Fua) uazifineu | vesmu Seousld

sufeMugusssu

4. WYRANIY

ASANUN

SEAU 1 UsTanuauna-au

o

Tuiud (fua) wagiinaau

I

Saudlendususssu

U

S¥AU 1 99ANTTUAIS

Seusle
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BRI winng Yo —ana seauuinnsyuyy
YUY \ASeY18AINT D Anuduazmalulad | nisdanszuiunsteus
(fua) YUY
5. WEEns sz 1 Usganuaunid-au | Suagldgidaan S¥AU 1 IANANTTUNIS
fungiay Tuitudl (hua) wasifine | vesmu Seusld
suflefdugusssu
10 | i 1. UBvas sz 1 Usganuaunid-au | Suagldgidaan S¥AU 1 TANANTTUNIS
Ui Tuitudl (ua) wasifine | vesmu Seusld
@hnthuians) | saflefdugusssu
2. N3 szau 1 Ussanuaund-au | Suagldgiluan F2AU 1 IANINTIUNTT
wisws loffum | Tuitudl hua) wasifiemnu | wesu Seuild
suflefdugusssu
3. WBYayad sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
Weuumay Tuiludl (fua) uasinau | vesmu Seousld
suflefdugussau
4. WeysIIH | seiv 1 Yssanunund-au | Suarldnglidaan 53U 1 dnRINTINAIS
FUus Tuituil (hua) wasdiorw | vowu Seuild
suflefdugusssu
5. U3ANaA sz 1 Ussanuaunid-au | Suagldgidaan S¥AU 1 9ANANTTUNIS
funzas Tuitud (fua) uasinma | vesmu Seusld
suflefdugussau

JEAUVRIUTANIYUYUNSINTHAIUIAUNAUNNITIATEAUVBIWTANTYUYY 3 TAN W

pandu 3 U/ ua

[
v Av

UNIYIN

lunisussiliumaaussauslususalull Ao 1) 1A3aU18ANUIINID

2) avusuazimalulad wag 3) N153ANTEUIUNTTOUIYUTY WUTY WIRNTYUYUNIMUAFIY

(% '

NUN (FUa) warseaunsnenns (

seAvwinnsyuvuluseau 2 aell 1) mwesetieausiuile Ussauaunia-au Ty

AU U Ingev facilities) Tuitud (fua) 2) Auanuiuas

walulad egluszauniuazligidyniveny uazarunsaiu-Usuldmaluladiugiddayan
ANYBIAULAE 3) AMUNMTIANTEUILNNSSBUiYIvueglusEAuaNnTadnNINTIUNSSEUS LA

waztdu Learning Facilitator
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A5 4.9 TEAUYBIUIANTYLBUNAINITHALIMUNATNITINTEAUVRILIANTYUYY 3 TR

BRI uinNg %o —ana FEAUIRNTYUYY
YUY WPseY18AINT D Anuduazmalulad | nisdanszuiunsteus
(\ug) YUY
1 uilasiey 1. UBNITNA SEaU 2 + Uszanuau and- | aneneamaluladla | sedu 1+ 0u Learning
guseIni AU ueniiufiuazAnan Facilitator
@amthuians) | Swflefdugusssu
2. wwdudng | YU 1+ szeumInenns Su-uSuldmalulad | sedu 1+ Ju Learning
Sl (AU Ju FngAv facilities) Yupfideyaiiuwes | Facilitator
Tuitud (Fua) i
3. Wunusy SZAU 1 + SzaNnINens Su-Usuldimalulad | szdu 1 + 10y Learning
fni Funs (AU Ry Ingau facilities) Tunilayayuiuwes | Facilitator
Tuiudl Ghua) Ay
4. WA SZAU 1 + SzaNninens Su-Usuldimalulad | szu 1 + 10y Learning
auiing (AU 3 JmgAu facilities) Tunilayayuiuwes | Facilitator
Tuiudl hua) Ay
5. WEduns SEAU 1 + SEANNSNEINS Su-Usuldmalulad | sedu 1 + Wy Learning
ANg (AU Ju FngAv facilities) funfideysynanwes | Facilitator
Tuitud (Fua) i
2 WRgWAN | 1. Wedns S¥AU 2 + Usvenuou nA- | aneveawaluladld | szdu 1 + 10y Learning
auysnl AU wonfiuikazinaa Facilitator
@hwihuinns) | Saflefdususssu
2. WUEINTIUA | S¥AU 1 + SzANvSwens Su-Usuldimalulad | sedu 1 + Dy Learning
agy (AU R JngAv facilities) Yupfideyaiiuwes | Facilitator
Tuitud (Fua) i
3, gty SZAU 1 + STANNSWEINT Su-Usuldimalulad | szeu 1 + 10y Learning
Jayan (AU Ry Ingav facilities) Tunitayeyiuves | Facilitator
Tuiudl hua) Ay
4. BT S¥AU 1 + SEANNSNEINT Su-Usuldimalulad | sedu 1 + Dy Learning
NLUIAT (AU Ru JngfAv facilities) Yupiideyaiiuves | Facilitator
Tuitud (Fua) AU
5. WIENIANT S¥AU 1 + S¥ANNSNEINT Su-Usuldimalulad | sedu 1 + Wy Learning
B (AU Ru JngAv facilities) Yupiideyaiiuves | Facilitator
Tuitud (Fua) AU
3 N 1. weduns S¥AU 1 + SzaNnineIns Su-Usuldimalulad | szu 1 + 10y Learning

5MmBUTUNS (AU [y TmgAv facilities) funfideysynanwes | Facilitator
Tuiiud (fua) an
2.wedunns | seau 2 + Ussanuau and- | anemeawmeluladly | sedu 1+ u Learning

LAy

(Famuinng)

AL WBNNUNLALLAAAINY

suflefiduzusssu

Facilitator

3. WPANANA

TEAU 1 + SEAUNSNYINT

Su-Usultmalulad

seau 1 + U Learning
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ey WInNg %o —ana TEAULTANTYUIU
YUY \ASeY18AINT D Anuduazmalulad | nisdanszuiunsteus
(fua) YUY
anen (Au 3 FngAu facilities) Tunilayayiuwes | Facilitator
Tuitudl hua) Ay
4. wedles ST 1 + S¥ANnSNeIns Su-usuldimelulad | seeu 1 + 18U Learning
fula (AU [ FagAv facilities) funfideysynanves | Facilitator
Tuiudl hua) Ay
5. WgauIn S¥AU 1 + SEANNSNEINT Su-Usuldmalulad | sedu 1 + Wy Learning
Tauns (AU Ju FngAv facilities) funfideysynanwes | Facilitator
Tuitudl (Fua) o
i i 1 weiuiing | seAU 1 + szauninenns Su-Usultimalulad | seau 1 + 0u Learning
ez (AU Ry Ingau facilities) Augiiteyaiauves | Facilitator
Tuiudl hua) Ay
2. wenadus | seau 2 + Uszanuau and- | aneneawmeluladld | sedu 1+ u Learning
JuasIIU AU wenituTiuaziinaay Facilitator
@hnthuians) | Saflefdugusssu
3. WEFTNeY | AU 1 + SEAuNIweIns Su-Usuldimalulad | szu 1 + 10y Learning
AU (AU 3 JmgAu facilities) Tunilayayuiuves | Facilitator
Tuiudl hua) Ay
4. WELn3Bg S¥AU 1 + SEANNSNEINT Su-Usuldimalulad | sedu 1 + Dy Learning
Fnd N (AU R JngAv facilities) funfideysyndnwes | Facilitator
Tuitud (Fua) i
5. uefieg | 5EAU 1+ sgauninenns Su-usuldivalulad | szeu 1+ 10u Learning
dauzlu (AU R JngAv facilities) funfideysyndnwes | Facilitator
Tuitud (Fua) i
5 bl 1 uee3asIad | s 2 + Usvenunu nd- | aneveamaluladle | seeu 1 + 18y Learning

555ulu

(Fmthuinng)

AU yanfiuNLazinAIy

Sufleilugusssu

Facilitator

2. weiinn

Yulaih

TEAU 1 + SEAUNSHEINT

(AU Ru JngAv facilities)

Tuiu? (Fhua)

Su-Usuldnelulad
funfidynanves

AU

seu 1+ Ju Learning

Facilitator

3. wgyLid

o

AU 1 + SEAUNSHEINT

Su-Usuldmalulad

seeu 1+ 10u Learning

R (AW 3 FmgAv facilities) Tupiideyginwes | Facilitator

Tuiludl (Fua) an
4. Wenusy S¥AU 1 + S¥ANNSNEINT Su-Usultimalulad | sedu 1 + Dy Learning
Tnstuses (AU Ru FngAv facilities) Yupfideyaiiuves | Facilitator

Tuitud (fhua) AU

5. weimnsiusi

lyeaa50

TEAU 1 + FEAUNSNYINT
(Au [y TmgAv facilities)

Tuiu?l (Fhua)

Su-Usuldmalulad
fugiideayeauves

%)

seeu 1+ 1 0u Learning

Facilitator
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ey WInNg %o —ana TEAULTANTYUIU
YUY \ASeY18AINT D Anuduazmalulad | nisdanszuiunsteus
(fua) YUY
6 M3 1 wmeduetiud | seau 2 + Ussanuau nd- | dneveamaluladle | sedu 1 + 10U Leaming
113793 AU wenitufiuaziinaay Facilitator
@hwthuiang) | suflefdugusssu
2. gy J2AU 1 + SzAuninens Su-Usuldinalulad | szeiu 1+ 10w Learning
NANA (AU 3 FngAv facilities) Tunilayyiuves | Facilitator
Tuitud (Fua) i
3. wiglsyiian | 52AU 1 + SEAunInens Su-Usuldimalulad | szdu 1 + 10U Learning
T3N3 (AU Ry Ingau facilities) Tunilayayuiuwes | Facilitator
Tuiudl hua) Ay
4. welseiesy | 5EAU 1 + seauninenns Su-Usultdmalulad | seéu 1+ 18w Learning
23UNT (AU Ju FngAv facilities) Yupfideyaiiuwes | Facilitator
Tuitud (Fua) i
5. Uil SZAU 1 + SzANnINens Su-Usuldimalulad | szdu 1 + 10y Learning
fien (AU Ry Ingau facilities) Augiiteyaidnves | Facilitator
Tuiudl hua) Ay
7 Uuan 1. U S 2 + Ussenuau And- | aneveaweluladld | szdu 1 + Wy Learning
agy AL uenituinaziinaa Facilitator
@hmthuians) | saflefdugusssu
2. UNYEAUNT STAU 1 + STANNSWEINT Su-Usuldimalulad | szdu 1 + 10y Learning
Shwud (AU Ry Ingau facilities) TuniUayeyiuves | Facilitator
Tuiudl hua) Ay
3. wpUssesy | 9¥AU 1+ SEAuvSneINns Su-Usuldivelulad | szeu 1 + 10 Learning
DUYYLIDA (AU Ry Ingav facilities) Tunitayeyiuves | Facilitator
Tuiudl hua) Ay
4. wieugeu 33AU 1 + S2AUN3NYINT Su-Usuldwealulad | szeu 1 + 10w Learning
WIULAD (AU R JngAv facilities) Yupfideyaiiuwes | Facilitator
Tuitud (fhua) AU
5. WeRANHE | 5TAU 1 + SzANNINeINs Su-suldmelulad | szeu 1+ 10u Learning
wvivied (AU [y TmgAv facilities) funfideysynanwes | Facilitator
Tuiludl (Fua) an
8 Nesnmas | 1. wedun 56U 2 + Usgenuau AnA- | aneveawaluladld | szdu 1 + Wy Learning

UTIA I5ER

(Famhuinng)

AL WBNNUNLATLAAAINY

sufeMugusssu

Facilitator

2. WaAsuA

AU 1 + SEAUNSHEINT

Su-Usuldmalulad

seeu 1+ 1 0u Learning

nna (AU [y TmgAv facilities) Tupiideyginwes | Facilitator

Tuiludl (Fua) an
3. WHLRL S¥AU 1 + S¥ANNSNeINs Su-Usultimalulad | seeu 1 + 10U Learning
13010y (AU U TngAv facilities) funfideysynanves | Facilitator

gl
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ey WInNg %o —ana TEAULTANTYUIU
YUY \ASeY18AINT D Anuduazmalulad | nisdanszuiunsteus
(fua) YUY
Tuilud (Fua) an
4. waigm ST 1 + S¥ANnSNenns Su-usuldimelulad | seeu 1 + 18u Learning
AUSE (AU U JagAv facilities) funfideysynanves | Facilitator
Tuitudl Ghua) Ay
5. UN49INT SEAU 1 + SEANNTNEINT Su-Usulfinelulad | sesu 1 + 1 0u Learning
Huizd (AU Ju FngAv facilities) funfideysynanwes | Facilitator
Tuitud (Fua) i
9 Fued 1. wiwau S¥AU 2 + Ussanusu nA- | anevesweluladld | szdu 1 + 10y Learning
Twed AU wonfiuiikazinaa Facilitator
@hwihuians) | Saflefdususssu
2. WK AU 1 + sEANnIneIns Su-Usuldmalulad | seéu 1+ 18w Learning
A9 (AU Ju FngAv facilities) funfideysynanwes | Facilitator
Tuitud (Fua) i
3. weilin SEAU 1 + SEANNSNEINS Su-Usuldmalulad | sedu 1 + Wy Learning
Tnad (AU [u TngAv facilities) TugiiayayiAnves | Facilitator
Tuitudl (Fua) o
4. WA | AU 1 + SEAunIneIns Su-Usuldimalulad | szdu 1 + 0y Learning
FRALN (AU Ry Ingav facilities) TuniUayeyiuves | Facilitator
Tuiudl hua) Ay
5. WEEns S¥AU 1 + SEANNSNEINT Su-Usuldimalulad | sedu 1 + Dy Learning
funsiay (AU R JngAv facilities) funfideysyndnwes | Facilitator
Tuitud (Fhua) i
10 | U¥ 1. U893 S¥AU 2 + Usvenuou nA- | aneveawmaluladld | szeu 1 + 10y Learning
Uy AU wonfuikazinal Facilitator
@hwihuians) | Saflefdususssu
2. WeMg SEAU 1 + SEANNSNEINT Su-Usuldimalulad | sedu 1 + Dy Learning
wiseg ladum | (Au R Tngdu facilities) funfideysynanves | Facilitator
Tuitud (fhua) AU

3. Wgyges

Beuvay

19

AU 1 + SEAUNSWEINT

a

(AU [ TngAu facilities)

gl

Su-Usuldimalulad
TuniUayayiiuves

)

seeu 1+ 10u Learning

Facilitator

4. WIYYTIY

AU 1 + SEAUNSHEINT

Su-Usuldmalulad

seeu 1+ 1 0u Learning

Fuusg (AU [y TmgAv facilities) Tupiideyginwes | Facilitator

Tuitudl (fua) A
5. wnsdina J2U 1 + SzAuninens Su-usuldnelulad | szeiu 1 + 0w Learning
funzay (AU RJu FngfAv facilities) funfideysynanves | Facilitator

Tuitudl (fua) A
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FEAUVBIU TN IYUYUNAINIITHAUIA N UANITINTEAUVBIUTANTYUTY 3 AT
wuseanilu 3 1R waslidyinlunisUsediunaaussougludusealil Ao 1) wiatnaainy
! I b4 IS v a 2/ ! v
Sude 2) anuiuavinalulag wag 3) N15IANTTUIUNSSIUTYLTY WUT1 WIANTYUBY
nanuediulngfissduuinnsyuvulusedu 2 dsil 1) dueTevieannusiuile Yszaiuny
AA-Au Tuitun (ua) waeseaunsnens (au & Ingav facilities) Tuitui (fua) 2) A
anuskasinalulad egluseauniuayldngilaavewu uagaunsasu-uiuldmalulagiv

a

Qi iavenuay 3) MunsdnnszuiunsseuiyuyiegluseAuansadniangsunis

Seusliuazilu Leamning Facilitator agfivilesiiminuinnsguyuudasgusuiiflszauuinns

uruluszau 3 99 1) AMUATEV18ANNTINLD USEAIUIIUNA-AY TUNUN (AUa) wazusn

9

v '
~ ]

o a [ a e & A o a | A4 A @
Ui sgaunIneIns (Au Ju dngAu faclities)  ludiuil (A1ua) waziinausiudenidu
JUsSSU 2) auanusuasmalulad egluseruniuagldgilaavesnu aunsasu-usuly
waluladiugiidyyiuvesnu wasieneamaluladla wag 3) Aun1sdanseuiunsseus

guueglusgivamnsadnianssunisiseuslinalu Leaming Facilitator

4.6  HANTITUINITIANITIAQNADLUNIINITNYATVDIUIANTYUYY WATHANTT

AATIZRAMUAUAMILATEFAENT

4.5.1) wan1suIMmsdanmsTaguaeldnisnisinunsvesudinnsyuvu 10 yuvu lu 10
frua wuin MeldiiAntuatdlutisszesRuiifeunne@nieu 2566 Sudeununius 2567
smsrezaan 4 ieu uinnsyueuldaueiene sy S 191 ads dliAasanis
Wasuudasmaaseghagususin 103,140 v1n Suundusowueuld fil 1) uinnsgus
Uruldeyiles duaudase fisgldifindu 8,100 UM 2) winnsguyuiIunenueLIfUa
WRgvans feeldifiutu 14,580 v 3) uimnsyuauduiss suausndn faeldRuiu
13,500 U 4) uimnsguaudiuneuud suaviifie Seldifuiu 12,960 v 5) uians
guut ey muardtos Sseldfiatu 11,340 v 6) winnsyuwutuodn dua
3 felddfindu 5,400 v 7) winnsyuruthudulds duatuen Saeldifuiu 12,420
UM 8) ui’mﬂﬂgmuﬁmﬂﬁ’u fvaisanivas S5elafinay 10,800 UM 9) WINNIYUYU
Tuduad suaduas Tseldinty 9,720u W waz 10) winnsyuyuuuUdn fuatii 1

18lALANTY 4,320 U
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4.5.2) HANTAATIZVANUANAININATEEAENS (NSRlvgdeE A7)
1) uuadnsnendelug MRR (Minimum Retail Rate) i 7%
2) WLREE1UY 59A19879 6,000 v (Id9ula 80 ASY ALdRNASIaY 75 V)

3) Mywesersunulunsidaueensudduniulilsafunaivindensazgla

[
o

nanandutnduaiuldusyana 10 895 waznandamianulseann 24 Alansy
3.1) drunusionsslunmanamindua fulsl wazd
(1) Andounmn sends 75 um
(2) mussafarinduatulindonainines 10 dns (311 25 )
(3) AU 2 NSy (31A1 20 UIN)
(4) AU IANTYUTUL 1 FU 300 UM
(5) Taudunusansa 75 + 25 + 20 + 300 = 420 UW
3.2) s1lddussonss
(1) théduatulsl 10 dns MedsAEnsas 30 v S518ld 300 U
(2) 811 24 Alansy Aedesianlansuay 10 v A5ele 240 v
(3) saus1ela 300 + 240 = 540 U
3.3) flsennisvedaansasinduaiuld wasndndueion 540 — 420 -
120 U sinss

(%

4) nan1TATIENEnT AU levUaRunu (Benefit-Cost Ratio Analysis @ B/C

ratio)
B T
B/C = o X 100
Gt

B/C = 28.57%

ansdunaUsElevideiunu B/C ratio = 28.57% HAuInNnivmsemifiu
#ia wanansamunauhduaiuliliatunaivdn dauAuamiaasugaans ve

fanuAuAlun1samu

4.2) ansias1giensmanaulnunielu (Internal rate of return Analysis :
IRR Ratio) vaua1m1a1unduaTuldlsaTunaienm 91U 1 181 ATRUANISITULATLRNI

15 ASY/ABU FIUTLELIAINTTIINUAETT 6 LHDY



IRR = Bt

IRR = 19.91%

n — n
=1 1+t

dnsmanauwnunigly IRR  Ratio

Ct

E=1 (141t

82

19.91% AIUINNINOASIABNLUY MRR

(Minimum Retail Rate) #® 7% uandinnisasmueiaudiduaiuldliafunaive 4

ANUANAMNAATEFANENS YisadinuAuAfluNTaImu

4.3) HanTIRTIEvTEEEIaAUYUTAddyar1dagtu (Discounted

Payback Period : DPB)

M3199 4.10 wARINITLARUANEVS (NSAVLE@ENAYT) TeaLiIa 6 Wau MRR Wity 7%

Woudl | Swoauesedl | meld Uy | nszuaRuansy | nszualuangns
wldsiaifiou
1 15 540 420 120 1,800
2 15 540 420 120 1,800
3 15 540 420 120 1,800
4 15 540 420 120 1,800
5 15 540 420 120 1,800
6 15 540 420 120 1,800

DPB = 1uiuUnaupuyu +

600
DPB= 3 +

1,800
DPB= 3 + 0.33
DPB = 3.33 Liou

NITUAIUANANSAIUNN

NsTLaUAng VYR UNAuNY
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a1y YUY nansouat foudilasens wasdilasenis soldiiy | Jewazms | szmzvianlums | sowseldidin | contribution HHANTENUT
Funu neld el sy neld el el | wieuwas | dunmdeys | Greldiin x | awsaudie Andu
(. /iAaw) (u. /iAaw) (u. /faw) (u. /iAaw) (u. /iAaw) (u. /faw) E!‘VI%VI - HaNsENUGTY szazianly s2vde uiu
selel foyanausiday | msdwaw YUY UAz
qnanau .. 66 - N.W. doya) Y12ty
ww/idiow) 67) (Rasidus)
1| Wayiles undunaiu - - - 750 2025 1,275 1,275 100 4 \fiou 5,100 50-50% winnsyuvy
A.UETY Wiwazdm wan Sianug
2 | e | drduafu - - - 1,350 3605 | 2,295 2,295 100 4 \fou 9,180 50-500 | AIwEwsly
plafdva | luazaiu MSUIMITINNTT
3| unduaiu - . . 1,250 3,375 2,125 2,125 100 4 \fiau 8,500 50-50% | InMsTafu-da
grvawinin | luazaiu wRsaloway
4 | seunh Brduntu - - - 1,200 3,240 2,040 2,040 100 4 \fiau 8,160 50-50% | Wwnuitsgedn
79118 Ifuazenu naonaudl
5 | dwihess | unduatu - - . 1,050 2,835 1,785 1,785 100 4 \fou 7,140 50-50% | Al
0,3ty luazau msyaungudu
6 | i unduaiu - - - 500 1,350 850 850 100 4 fiay 3,400 50-50% | AWNIIL
7.973 Ifuazenu asnasglsidiu
7| &ulds unduaiu - - . 1,150 3,105 1,955 1,955 100 4 \fiau 7,820 50500 | At ko
RGN Ifuazenu ANInUBIN
8 | Udu iduaty § . . 1,000 2,700 1,700 1,700 100 4 \eu 6,800 50500 | MLl
adosnmas | Wikasa demendeluld
9 &uad drduniu - - - 900 2,430 1,530 1,530 100 a4 \fiou 6,120 50-50%
0. Suad Ifuazednu
10 | Uidn Unduaiy - - - 400 1,080 680 680 100 4 \fiau 2,720 50-50%
AU Ifuazeanu
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