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ABSTRACT

Title of Thesis Utilization of Durian Shell and Mangosteen Shell as
Fuel Briquette and Fertilizer : A Case Study of Kaeng

Hang Maeo District, Chanthaburi Province

Author Wilasinee Homraruen
Degree Master of Science (Environmental Management)
Year 2017

This research aimed to examine the situations and the use of durian shells and
mangosteen shells as fuel briquettes and fertilizers for farmers, examine the needs and
feasibility to produce fuel briquettes and fertilizers, and recommend guidelines to
promote the production of fuel briquettes and fertilizers for farmers in Kaeng Hang
Maeo District, Chantaburi Province. The tools used consisted of interviews with three
government officials and opinion survey of 200 farmers and entrepreneurs of
community enterprises. The Triple Bottom Line was used as a tool for suggesting the
guidelines namely economic, social, and environmental dimensions.

The study findings revealed that the farmers in Kaeng Hang Maeo District,
Chantaburi Province wanted to reduce the amount of durian and mangosteen
shells. Primarily, the farmers would make use of the shells as fertilizers, followed by
fuel briquettes. Mangosteen shells were also used as medicine. The analysis of the
pay back period of the production of fuel briquettes is of 46 days. It enhanced

economic efficiency from the production of charcoal briquettes from agricultural



residues instead of the purchase of household fuel e.g. LPG and production for
commercial purposes. It also provided the opportunity to generate income for the
households and the community 2) For the social dimension, it promoted the
development of people and society in the community 3) For the environmental
dimension, it made use of residues from natural resources and the environment, by
eliminating wastes and fruit shells/waste and processing them. The combustion
technology changed the form of biomass with heat and the derived heat was directly
used. Biomass was a material requiring carbon for growth. Therefore, direct
combustion did not increase the volume of carbon dioxide in the atmosphere (Carbon
Zero) and it reduced the use of LPG in households. One LPG tank (15 kg) had the
Emission Factor of 3.1133 kgCO, eq./ke. It was found that one LPG tank (15 kg) could be
replaced by using fuel briquettes produced from 47.10 kg of durian shells and 39.75 kg

of mangosteen shells respectively.



AnRNssuUsznne

a a .1 Y a o < 1 v v = v Y v 1
TINYTUNUTRUY N@’]‘Uﬁ’]lﬁ%’qa’lﬂiﬂlﬂﬂ’lﬂﬁ WWﬂ%W@N&JWiSﬂmﬂJBQQLGUEJ‘UGNG]E]I‘U‘H

Y

v @ v

uAuLINEWeuvevaunsEAM U1 11301 warAseuATIvaslleunueulenta Aeglvinddls
waatuayuyunsfing Igdeulailonafinudeluseauusyyiin
NIUYBUNITTAUAUINITIAIVIIVINITTANITAILIAGON ATUINITNITWAIUN

dawandeu aoulndiaimuuimsenans iaemenauiineinissuliaas saduuselo

1Y

AONTITLLALNNTATIUTINVRINITY

S vow = YA ad a a 13

YUBUNTEAN 7548717955 §uTea MnsunliResAiduuseaulunsasuingiinug

YDYOUNITZAMN AT.HINT AUST wATTEIMIANTINTE A5 3d1v1 f3un AliAeshilunssuns
douinendnus waglanTiaudluinerinusaduiligndesauysaldu

warfivnlile vensuveUnsEAN S99MARTINTE N33 §IUM 019138NUTNY

Wendnusvan Feiuernsdlaaaziiatlunislvaiiug ANMUYILNADLULUNVOAALAY LAY

wilvsraivendnusulaenasn aunseriverinusatuidnsaqalulacmes

Y

gavinet filswveveuamiauailv wazaulnafIflleunne v AaeAIuLT

Y 9
[

grannvau lilmsedelufninssuuseneinerdnusatuil Nrevatduayunisfing

)

e WAd3nw uarAsediemteinlagnaen KlAEUYeYBUNTEAMINIIAT

a a

813U NoUTYIUY

funay 2561



UTIEPIID oo e e e e e e e e e s e s e s s s s s e e s e s e s e s s e s e s s s s e e e e e s s e e e s r s f
B S T R A T e e e et n A
B T T THU TN NPt e e e e e s e st e e s e et e et e e n e 9
SURII[ AR N T A Y ( S N U 5> SN, 2
SRR (3121010 OO O OO %
BT TU Y UM I et )
a °
UTITE L UTIE oo e e e s e s e s et e e e e s s s e e e s s s e reeseon 1
1.1 P MWAZADIEIR oo 1
T2 fpguadnd ol AL U "N\ > 1 TR 4
1.3 QDULYPNITIVY oo e e e e s e s s e s e e e e e s e s s s s s e s e s s s e e e s sees e sraees q
1.8 UTE BN AN INDELRTU oo il
L N NI IR oo 5
UM 2 UUWIRAA NOBE WAZIMUITETEAGIUD oo 7
2.1 Manumuanun1saitaadu wazaniunsalmslendsnuremindunys ... 7
a a A ) ] =~
2.2 UUAAR NYYANGITUNTITUTILID oo 16
2.3 NG THPLE BOTEOM LINE wovevvvvvvrrrrrreeeeeeesssssssiiiaeecsesssssssessesssssssssssssmsssssssssssssesesessses 37
2.4 AU AT ANTUBIEN N DU VR oo 40
2.5 ULHUNY AEUIATATTEIETUT DU DR oo 45
Aav A A v
2.6 A NUARUTI I AU oo s e e e e e s st e e s e s e es s 48
UNT 3 NTDUUIAA LAEITNNTAMDUITUITY oo 55

GUEITY

B L ANTOULLI IR oot e e et e e e e e s e s s e e s e s s e et e s s e et es e e et s s e et s s e s n e 56



3.2 FEWANITIUTTRNTT oot 58
3.3 NAUMHNBUAEHIATOUAMAN ¢.ecovvrrrvvecerrrsssecesrenessscessssess s 59
3.0 LATDIIOAUTIUT IO e 60
3.5 FBNNTAUTIUTIUDOYE oo 62
3.6 NMIATIVADUADILGNABIUDITBYE crcvvvvvrrreessvieeerne s 67
3.7 MITIATIETUBUR covvverrrrrssneenssnsesssssssseesse s esssssessse s 69
UNT! 4 HANTANY WATMTORUTIING oo 70
4.1 @0 UM TUINALTIUTIATATUNYT oo 71
0.2 AT AALTILY DA AT TV IUNNOTE e 74
4.3 APWAAALYBANYATNT — FAMADYUUYU oo 78
4.0 HANITHATIEIMIAMNEITUADIUTOU oo 84
4.5 NsleTiuuIndnasy lngldiadasile Triple Bottom Line (TBL)...ovovoeern.. 87

4.6 wummamsliuseleviuagdaaunisuinamaadeidaurisas Jeveainguinuning

............................................................................................................................................ 92

Uil 5 A3U DAUTIUHANIIANYY MATUBLAUDMUL 1oooooroeeecececeenenee s 94
B Y, AT NN e X e e A IS ... 94
5.2 BIIUTIY oot 96
5.3 VOUBUBMUE ...oovrreesvssessreesesssssssssseesesesssssssss s ense s e 97
UTTUIUNTU e 101
AVAHUIN D 105
DTN U e 109
DTN Pl 116
AVAHUIN D o 118
UTETARIDEU .o 123



UV MR

v
9%
a ° Y X A Y] Y ~
A151991 2.1 FWIUATITAUNITNEAT WALTUNNITNYAT FINTATUNUT oo 10
d' o &J d‘ 2 o U =
A151991 2.2 FUIUTUNNITNEAT FIATATUNUT e 11
A1319% 2.3 asUtayaiiulasugnal w.a. 2558 — 2559 FINTATUNUT ooooveccccecrecceccvcrrn 13
AN 2.4 AINSILVDIANEATMETINAIINUYDINENUNALNUIUNUIBNUAUL A e UWIN
PVITURU (KEOG) oo e e e e e s e s e e e oo s 14
u' [ a [ = @ o |
A5197 2.5 ANIATMLTINAIIUIINTINIATS IVUNTVEU v 15

A1519% 2.6 NFURBYMTLIBUNTEANAINNITHANNAIUADITIVDITINIAIUNUIT W.A. 2554

— 2558 (UTZANTATITUMLULIEU) oo ssssssssssesssssssssssee e ssesssnseesssnsee 16

M19197 2.7 inauainaantRvetAyTanmaeldansUsTUaNAIMNINITNERSNENNTe

WINNUTFUDUUTIOUNGR ..o 43

A5197 2.8 F0UNN LAz MUIENISHNANAIILSDUIINNAIUNALNULABLUTZLAN

BTN e eeeeereeeceeeeesssse e siessss e sseses et 48

A1519% 4.1 Uszanaun1sHananiiseu 1g ean aeaned Jawindunys U w.e. 2560...... 71
a o v A r-:glj d' % v v b}

M13199 4.2 TIUATUTOUNTINEAT UASNUNNITNYAT TINTATUNUT ..o 73

M13199 4.3 VayalUNgITUNUATNT UAETAMADYUYU ooovrrecrrrecerrssnecrenee 79

M13199 4.4 Jayanedivaiunisen wazaiulinnraunynIng uazdavnaguYY . .......... 80

M19197 4.5 Toyand1u3 AN YBUNEATNT WATIAMRIYUIU cecovrrrrrecerrrrernen 81

M15199 4.6 Toyan1THUTEIIVUANURONNITIU .ooooroceccnecennn e 82
P D v ¢ & o

M15199 4.7 Toyan15lEUsElovUANULALIURBNINARA oo 82

a15199 4.8 Jeyannulululivemuimensldusslevinnuaenisey uasiudandian

WU UL U ONE LTI IAUTIMAZUL oo 83
A15199 4.9 HANNTIATITIIANMNEIITUANSDUVBIAIDENG 3 VWA 1vooeoeee, 85

‘ﬁ. 1 L2 ¥ dgj a ! a
f19999 4.10 AN UAINUIDUVDILYDLWAILLARTYUR .o 86



M13199 4.11 MTUATIZVANUAUATUNITAIU oo 88

A15199 4.12 WSguiieune LPG 1 89 (15 Alansy) NULismasdeldnwiaaindsn

VL TOURALURONTIAAUATANUTAUIN s 89
M19197 4.13 MTUATIERANTTIENITHEATDNGATLITAUNL oo 89

A15199 5.1 wan1sanwwaztatauawuzlun1sun el UTTUSE OV e, 98



A 2.1
AN 2.2
A 2.3
A i 2.4
A 2.5
ﬂ"lWﬁ 2.6
A 2.7
Al 2.8
A 2.9
A 2.10
g 2.11
Wi 2.12
g 2.13
A 2.14
i 2.15
Al 2.16
A 2.17
A 2.18
A 2.19
i 2.20
g 2.21

AR 2.22

GURITGTRTHIY

ATy

LLmuﬁLLamﬁé'T’qLLazmm’lLsum‘Lu%’mi’mﬁum% ............................................................ 9
wruTLanansTHUs oAU AU 12
S 1 VI s e .. S 19
BUBBNTILTIU 1o 19
TRIRR vt 21
BUBBNIIAR oo essssseessessss s 22
AAUDINUTIUTDN e 24
T VUDDE 1.vvvvveveveerrrees s ssssssssisis s 25
WARLTIENIINNTY 1o 26
ATUUTENBUVDINAUNGUINUTU oot 26
ATTUFTUEIRT oo 27
Y TIINRY et 28
BIUEIATAURIE 1..oooveeeceeeieeeeeee s sissssss s 28
LT ANEN MG VSO GUOSEINE 30
BAVFITUGIIR covvvreerveeessmereesssseesesssseeesesssss s st 31
) AAFANIR U) NTITAUUUTU oo 32
ATTENUTERIEA MG oo 32
WLEAUIIVUIA 200 BAT WUUBBU oo 33
WNKITUIIVIR 200 BT WUURD oo 33
UPITOMNEITEN 1ottt 34
VHPAUNTIVININ e 35
Triple Bottom Line FUMMTHAUATTIEU oo 38



Al 2.23 TassadomaniivosanitanausRaomas. .o 42
ANWT 2,28 TAUSAUYN o a4
AW 2.25 oINENTE IS ATUIA . a4
ANWT 3.1 NTOULUIAVIMAN e 57
AW 3.2 FUURONTITOUTUTUEN 9 e 63
AN 3.3 LURBAYITOUTHIUNITOURED oo 63
AW 3.4 WWRBNYIFIUTHIUNTOULE TOUTTRAIIBUEBA oo 64
Al 3.5 WaenyEouiBuaudn A UEOR 64
AN 3.6 LURBANISOUTHTUNITUARED oo 65

MWN 3.7 Amasnuanueuludenseu wWaendian wazaulilaueios Bomb

Al O T M T e ettt et et ettt et et e et et et et e et et e eeeeneans 66

MWN 4.1 WSeUTBURaNENTINVOWSEU Wastlannlusendnel W, 2560 ... 72



¥

1.1 AUATAIUEALY

v

[ % ! [ v a0 o [ 1% a
nautuinduladenddglunisimunyssmelun 9 d1u Yssmalnadaiy

[ [ a

F0IN15NAINUNLY LW UIUSENA WANIUTANUAIFUAUNIATIND AIAYUAS

v 3

AIAYAFINNTTU A1ANEATNTIY kaznIAdiautlued1sun NANUIEUTING I8 IUNY
snasmstumsannislindsnulneens Wewdminthiu Safimsaduaglildidomasnin
w5ITUYIA waznsmwvraandunauny Jagdussuraiinisdaasunazimuadivung
mmuia‘uwﬁamﬁmé’mﬁumﬂsﬁwﬁwmmLmuﬁu’ﬂugﬂmmwé’qmﬂw% AINUFOU LAz
Fowmasdin1m AelFuLruRRUIN S 1 UNALNULAZNE SIUNTE N N6, 2558-2579
(Alternative Energy Development Plan: AEDP2015) Amlusesay 30 Y5l NG Uiy
anvielud we. 2579 suhiunisanlfidemdsleatalden 39,388 ktoe (Kilogram Ton
Oil Equivalent : MU28WaII) e?faﬂizLﬁmi‘]mﬂammiamiﬁé’fﬁ?al,wﬁawga%alé’ 590,820 d1u
v (seiuiv 1 ktoe = 15 duum) wiedssiiudufedounszaniianldainnisied
IndiTomdmloada Wendamdsanuldsn 140 Srusuniveulasenladiieuwh (Tonnes of
Carbon Dioxide Equivalent : tCOe) lag@iuialuiny AEDP2015 agluseAusu q vad
Merit Order (NTUWRILINAIUNALNULATDYSNYNAIY, 2558) AMSUUTEVANEATNTTY
wdrudadundnunadenvilsiidfaludwudug Wesndinaduunamdsny
vu3eu Janainmsdauasgsiias LLazLﬁmﬁﬁwguﬁw%LLa”aﬁz}gﬁﬂlé”Luﬁsmma A1190

] 1 o w

Y1 TRNAANS U DI NALNUNA I UN A INUAAINS 1 UNDaT A Talogg1931in was

Y

'
1 =

anavunasld Snnandsnudnadulunisiidendaniegluvsemanniuyas dadunis

Y

umaUslovinaassghaardanilinngnaivingsy uasgurudngie
Usemralnedudsananunsnssudidfyuimiwedantusuefinlne Ussen s

1nnidesas 50 UsznoueTmnuninssy nandnnisnsinunsvianvatsvdaifidnenm

a9 iwmdeldanunsalfilundinunauwnuld 1wy wnau v vudes venludes mindu

Fai1lng nzareUrdn Wudu uwagludagduinisyignainnssuudssunnanisinensiuy



ATUIIDT eT M EREnNavINIsinunsdseengnalnnslulszma wasaalsema auiiuld

[V A

NNsnandn warsglaainnisinunsdensesrnuddydudugean fe Wudndiud

Sovay 25 VBINANANTINTIIUTEINA wagnsdwmandnnienisinensesnludnmitenisssine

fa o a

iselanedeuay 60 vasselaainnisdseenvesingnaualudagdu (Us¥n gudidundns
lne $1i¥9, 2557) agslsinulunszuiunisuusgunandnnisnisinensivanil asiiieeian

wieldannisinensegidudiuiunn welisaudnislaldiuainiasinisugnldingalunud

<

o v I a =~ 1Y) A dougw & avy 3 ) Y
Huduls ndarannTualudnuvasdundddluromals wu woanegedainduduznds
&Y = . [ C% U =) ¥ . A

finwa1nilu (Gasifier) finwainnisndiniayianmieldainnisinuns (Biogas) n3031nve8Y
Judu walifilveludeagiuduidaduidesnisvemaialan 3uinliiinassizunaude
aseassAtun1swdsgunalil Tinusnwlilauiu Tnsanznsou uasismandunaldindun

Houludududu q vesussmdlve n1sulssuniseuilavainnaleds wu yiSeuneanseu

o o C% o <

n3euniu gneuysew Wudu diulinainisudsgy wu dndine denaniu Sinndade

q q

< v ] o v A & o = [ A £ a £4
usu dwdugeamnssuuusgunaldvia 2 wiell dnaviiewiaguieldainnisudssudum
M9N1SnEes viodentey wazildandinneanuiainnszuaun1snane wesindu
nalinfidnwuzildannuildainisainlduilnale duiliosninulevievoinssnsig

RAANMNTTUNALATUNITNAUIRAAIMNTTUETLIA (Eco Industry) lngdeiasy wavatvayu

o
a o

nsiauInasanassiuluiuasegia dnu wazdsindasy elmaanisiauIndgedu

[
a v w1

anededuasulvningnamnssuldninginsegeliuse@nsnmasan waznNNNEAs
a o ¥ 6% (% b=} v A

mansineesiidnennlunislddseleniluguuuuremaanunauny vienasunisien

FegnunsniludunszuIuns ndleenss vsevsiadesdinisuusanmivedluslves

nsoauie Wiy SnvsdsanunsailuvindudeTinnladnee

[ [

windunysidudminniinnugauauysallusureminensiuwasussis 39

1Y 1l
Y IS

< & da ' a o %
Juiiunanunainvatsvewaliniudevesusemalng wu Miseu d1ly dean Loy

[ [ [y

& v ! Y o < = v Ao ) a
299N99 LUUAU ﬁQNaI‘V]@']SUWLﬂi‘?ﬂﬂiﬂiLUU@'TSU‘WVIaﬂ‘V]ﬁWﬂiyﬂ]@ﬁelﬂjf\]ﬂwf‘]ﬂf\]uwuﬁ LLa%sLu

Jagtulainisduasuningraivnssuudsiunaliludmindunys Weasrandndugily

sunuulni q wagiiinyadliuaualidladimiiendludsemanazdradszna vinling u

y !
mwmﬂié}’mﬁmi‘umﬂﬁuﬁmﬂwww@,ﬂ ileLaNaNEngN155 95 UgMANMNTIHEIMNIAANES
Fulatuluowanegisaies Wednandniuinntudsiliimagainnisussuifiumnin
Y 19 wWaenualdl ienalsl naldililFamam wianald Wudu uasdsavgiFailug
unAnvesnsliieyTanudelduliAndsylenifivarnvans wu Wowmdmaunu (Feunds

Teagauns uagausawa) Jedanin waradndinim udlusedunisihluldusslovilusedu



Ywy Wormdudeigaunatu IanuwunzanlunisuszendldludinuszdnTuvesyusuuny

9 9

U

fnenesu wagalenszuIunsnllgendudeu dn1samuie a1uisondalanenuieg

g

v '
a ™ a

Sniadsanunsaiiuyarawrionditnunsnsladndie Womdaderdauisdulududen

= o v 9 N q' = ey Yoy
wila Magarsaiwwidundsumaien fAzawnsanauny vieannsldieneauls
annseAldIngvennunInsindiunils wenandlutuneunisinizugnveununinsly
JagUuiinsidduniiinunnTu Faddiuisan15asyAulnvoIHanan 1NN LR we
HansenuanMslddaniionaagyiiinunsnsiasunisdudeuliainnisduda uaznisgany
danavilinunm@inveununinsanas ludiuvewandnenalinsvuilouvesansiall 3aae
dawansenuludsuilana 8nde delu nisdnliennaldindeainnisdmiie ¥5e3nns

wusgUamamnssuiy ilvvinidule Jaludnmadennils eannislddeniilunisinuns

]

Faoanualdanusaluldluguuuusneg 16 wu Jedanw umdn@anim Jusu

k. d‘ a ¥ 1

ndeyailasdungifelanaiuniu daruaulanaz@nwiaaiunisel waznis

A a

o a ¥ L3 A o < & a S v ' +
aliun1snisiduselestannidenseunavildoniigaluemawletdauiazle

a Va v A

N1SANYILNITELADNS WADLAIMILUNTUNTAANET 1HD991NDMNDLAINITLUITTIUIY

Y

ATITBUNYATNT 11,756 AFASOU FaunnPigaludanindunys @Ewnaununs3mindunys,

IS L3

2559) wardaudn1siseusinynsnalig 1NN Anwranudaanisiazanudululalu

[ [
A

NINANRDMNALTEITALVISAZ U KAZIAUDLUINNNITALATUNITHANYBLNEUTLITAUYI
wazdavennunsnsdruniluiuidmindunys et luldusslovdluszauguay Wudn
A = o w = v v ¢ = |
madenuildbunisirianmaelimenisinuasuildusylesd dasdisandymues anlaym
Nan1z anlynin1svIaLAaUNE1IU anAldd1elun1sdnde Lagn13lUnasuLIToLnas
dmsultluaiisou viegnamnssuasiieu andgyminisldiu wazduldandisssueis
wagiiuganbiiuiagumdeldnanmsinensdngty Wunisldusslesiannsneinssssuwd

Tifiuseavanngsan Nddgydaudunisianisninvesds wasiduunamaumaunundsbu
skl



1.2 Jngusven

121 efnwianiunisal waznisandunisnisldusslevdanldenniseulas
A Y < & a = [ ! + ! o ! [ [

Waenfaalulwemduderdauriwarde voanguinunsnsluginaunamiauwil Janin
(% et
JuNY3

122 ednwaussaniswazanudululdlunisudniemdadedaurisas e
VRNFUNYAINTIUTMADUAIMINLT JINTATUNYS

123 iielausuuInienisdsasunisianidamiudetdauvisiarde vengy

NEATNSIUBHNBUAMILLT TN TITUNYT

1.3 92UIANISIY

1.3.1  vauwaimuilon : Anwiwuinienisidusslesuaindeniou wasiden
o d' o [ & a a [ ' +
fspaioirluiniluemdadeidaurias g

132 auunaullideua : WmMThiviienun1asy inunsnsuasIavnagusy

133 wpuwaauiud : funildlun1sfinuide dunewnmeuin Jmindunys

1.3.4  UDUWAAUIZILLIAN : WBUIUIAY — NULIYY W.A. 2560
1.4  Uszlgvifnaiainazlasu

1.4.1  lemsudsanrunisel nsandunisnislausslevd saudslymuazalasse
nnudenySeunasiuFentinmfuidomaaidedauiuase veandununanslusuneurs
MU JmInuUnys

142 ldmsnwienudomisuaranudululdlunmswdndomaadodau was
U8 vInNgununINTugNawiamIw Jmindunys

143 lansrvdswuanianislalselevidanndensounaziudondenmiu
Homdaddauiauasle nsdifnwsunaunmnaun fwiadunyd

144  mhsnuiifeades 1wy invasiiua inwnsene annsalilunstuindeu
nsldusglegianiudenySeunaziudonfinnfuideminierdauriuass vosngs

NAINTIUEMNBUAMINNT FTATUNYT



1.5  fQeudnianig

Waenyieu (Durian Shell) nunefs iWwawiaguisldainuilan waznisuusgy

dudmianianens Fanuludiunaunluggidnisiiuifeidinfowawisy - fugiey
A = & vala A = wa v & a 1% 1% v

Wisnnssulunaldinfiufenun Sauaudinisinudemadunisiianuiou anunsald
noaunuiy wazauldla

\Waenilsan (Mangosteen Shell) muneds ilwawiagwdeldainnisuilan waznis
wls3UauAIMIINITInEes Fanuludiunauinluggifinisiiuifeaginfouusieu -
Y A o & v A = wa v & a 1% v
Augey wWasnfaadunaldniuiennun dauandiniwnudamddunisiiniuieu

v P ! ¥ A o v & 1 o 14
anunsalinaunuity uazduld vsethlladadudiunanvesigdronsls

daia3u (Promotion) n1ede lusinsiaviagnaeldainnisuussuduainig
msinuas (Wasnniseusasiudeniinn) uildlminusslevigegn lnethuvindudomas
= ) ] + cs' a P 1% PCIR Y| a ¥ oo
Weadauriakazle weannisiindeyniver 51951l anrldanglunsiisou aniedy
anunsaassenuduiusivnguauluguwulifawwiAnnisiauinsldusslevivesingivly
WunlvAuA

WalnaleI9nune (Fuel Briquette) vanedis n1sienawianmasldainnisuys
sUAUAMIMTINEAS e WaenSeY wazlUdeniitnnuIninuiiy/eu Litalamudu wazun

& Y o & ] I~ Y Y aa v v ° = N

L una A duwianusunsandeins snurisaieIsn1senseu Insdnufonyiseu uas
Wasndpaudaduuis endeaunileavesensluianmaiu Wududeudszau wazdl
ANNTUNDR WIBlIMmIUsEa Ao HauwlaludUsnds udan Wienniseu uwasidandinm
- = y oA o I | v & y o & a o v ¢ = i
gnuaazidunnad Wedneenuluwisainaglawissnomdiildusslovuunuily au
=

2V

Y
2% Y & 1 a [ ! & a IS v A [ [ [ [ £
Jefievedu Iildued1ed nMssauriaremdanden (Mssalen/gmdw) 1Wun1sdalagly

=~

(%
o %4 % = =)

LATRITALUUINGEYTY 3RaNT Tgarusavinlansfiuianan uaguie (wi1ianiiani1udu

q

o a vaa o

Ununansazsnlaasninuazsiaia) wazaunsavinlaiuianadamig q wu waldniidnwesy

9

= c{' [ dl’ o [ a dy a [ ] /¢ ¥
vauUdeniuds Fuvangdmsunsuandomddauis aunsaldlunisveiu aaenaulylu
Aangsuang 9 luasseu wavsiudslugeainnssuauinidn Jearursaanduyuly

nszuaunskdanaliulsgulaliunnivesy

J [ '

aIUSAWYS (Charcoal Briquette) nuede auldnlauiainnszuiun1swanaiuiil

gauuiiUsEann 500 - 700 asrwaldua Weldundiufulveanluanaiu viTlviduiaiy

a

U3gnsun8eiu auautRvesdiudauria iuauiibiaianudougs ianudouaiaue



dxe10 szlivSunaasuawaissae danuvuinuugs Anluuiuy fumeunsnanduda
wisszneuludne nmsuamulpethdwienlduunduns udainty vnmaudnlagld
pau uthiiy wasi wasthuduilldnauSeusesududnaiosdnuns ndsanniu wdd
Fauaiildfaunaliusie niothlueuiigumgd 80-100 ssrmwafeaidunan 48 wu. ud
aansoldldviud vieiuldgedesiuauiu dofvesdiudaus Ao aunsathngatuenin
nzanhdu Fetalne unau Tl didesvudes wasawliuasldl was wnauddaeiy
elvildnmidouidesns

U (Fertilizer) vianefia vanwdenyseu wazdeondinn lnedingusvasd Ao an
nslddeniilunisimgdgnitananiansinensveanuasnsludmindunys

nsthanldselend (Utilization) maneds nisaansiaudenieuuasiudendiang
devundudomdnTsdauriuazds Sanunsanelfianseld uazanailddeluniaii

ASITOU LATNITINEAT



a = awv oo 174
BUIARN NS LaSITUIIGNNYIVD

[

ao A o ¢ & = o & a a o ]
ANRPRREIYIN LLujwqﬁﬂqﬁiﬁjﬂigiﬂsﬁufﬂ'}ﬂLUa@ﬂnLiEJULLaZQJ\TﬂWLUULGU@LWGQLGUEJ'J'E]@LLWQ

wazde nsdifnwignaunanaws Jmdndunys §ideldinisfinwAuaiiteyanndis

[y

av a4 1% = a = &
LONET LAZINUIRYNLNYIVDY YIUINYALLDYR MY

2.1
2.2

2.3
2.4
2.5
2.6

=

nsnumuanIun1saidagiu uazanumsainislondsnuveminiunys
WAn NuiiReiundsnuimg
2.2.1 WAUHINIA
2.2.2 msldusslevuandimnawaziudennalyl
2.2.3 Jymuarguassrvensletiuig
M) Triple Bottom Line
walulagn1skuasanIndiuag
UlgUN waTHININITERESNYINIA

AITYMNEIVDS

2.1 nmsnunuaaun1sallaglu wazanunisalnisldwdinuvesdmia

UNYS

211 NIF9arD1IUe

FIIndUNYS At0gN1ANYINeBNUBIUTENALNY N1INNTUNNUNIUAT UTTaa

223 Alawuns dvila® 6,338 5.n4. n3aUszuU 3,961,250 15 wenidusiedne aail

(@FinaununsImindunys, 2559b)

g1LNBLITUNYT Uz 253 gsnilalns

9 NNOUY Usganal 756 a1sNAlalAS

2LNavIN LY Uszua 613  A15MNLALUAST



DLNDLAUFIN Uszann

sunelvaidou Uszana
9LNOULVIU Uszune
9IUNDADYA Usennod
PILNDUAIAIUL Usgunol
9UNDULIDN Usenod
BNLNONATAIN]) Usgana

LWARARDNUIIMIA LNALAL

191
927
480
734

1,254
300
830

AIALALUAS
ATNLALUAT
ATNNLALUAT
AIALALUAS
AINALALIAS
AT NNLALUAT

ANS19NLALUAS

AULe Anmonu FIMIAVAUS LLTUNT WAL INFTEZLN
anule Ansanu FIARS9 haze1 Ny
UL IUDIN ANRBNU JIWIANTIA WAL USTNANLYY

ANUREIUAN ANRMONU FININTLYDI kare1Ine



ﬁow‘i'ﬁé’fmnﬁ

wn

Wwew

 stud
2.u1808813

a.vinlwai

N, TPNelnsn

S
0 10 20

kilometres

= = g ) =
AN 2.1 LLN‘IJ‘VILLﬁﬂQ‘VIG]\‘iLLﬁ%@’]quGUWsLUT\NWJ@‘\]u%lﬁ

1 d' < 6 v =l
WARINUN: nulezjmqmmquﬁ, 1.4.4.

N1UNATY
n1sUnasesdlugiiniautseanidu 10 8une 76 d1ua 731 nytiu Ysewins
527,350 AU (frinanunensdanindunys, 2559)
mMsUnasesduTsiulsEnausIe
1) 2IANSUSISEIUIINIA
2) neuTa 45 Wi

3)  A9IANISUSUITAIURIUA 34 LA



10

4) Juuivaluimindunyiusenaumey dnnellerdunys 11 dua 81108
vinlval 14 fua 900939 12 fua 81LNBNEYIN 6 FUa B1NBLVaNEMm 7
fua suneltaindou 5 fua S1LneuAmINIIn 5 fua SILNBUNNEDI 6
fUa D uNBAYRING 5 Fua
2.1.2  AUAISIAYAS
1AS98519NITHANNINISLAYAS
FJ9INTUNYI dfufivanua 3,961,250 13 Dufiufiviinisinens s1uau
1,918,348 13 Anwudovas 48.43 vosiiuiiavun Ussnsdnilvasznovendniaiu lne
Huiidepay 75.81 maqﬁuuﬁmmwmﬂuﬁuﬁﬂ@ﬂiﬂma TEudu Fam15199 2.1 waz 2.2
(FInnunensImInduny3, 2559)

v 1
=] I

A1319% 2.1 TIWIUATUTBUNTNYAT WAIUTINITNYAT JNTATUNYT

3110 Nufiavun  Wufininneas  adageu A3 YSuugensideu
(%) (1% avan LNWATNT INWATNS
Wes 158,183 80,108 66,673 4,673 3,053
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ﬁiﬂ%@ﬂﬁﬁﬂ?ﬂﬂ’ﬁﬂdﬂ’]iNaG]WSULﬂﬁ‘U%ﬂQ QQM’J@Q‘N‘V] 3 Uszd1U W.A. 2558 — 2559
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Vl‘ﬁﬂ'u 234,474 187,859 -46,615 -19.88 51.11 61.83 10.72 20.97 11,984 11,615 -369 -3.08
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2551 148.58 0.82 5.14 33.49 0.00 2.61 6,569.26
2552 154.25 0.85 5.14 33.66 0.00 2.66 6,569.26
2553 126.89 0.85 6.19 33.90 0.00 2.37 6,101.82
2554 128.16 1.51 6.19 35.75 0.00 - 6,101.82
2555 129.32 1.50 6.19 47.92 0.01 - 6,112.61
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2551 2552 2553 2554 2555
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P08l goaLayly 1274 1013 1217  17.85 12.28
nndoy 8.82 7.02 8.42 12.36 8.51

117 unau 1.23 1.23 1.24 1.24 0.70
19917 6.22 6.21 6.28 6.28 3.53

Irlnadesdn’  ddu sen lu 6.36 7.23 6.92 6.72 8.71
Fagalng 1.41 1.61 1.54 1.49 1.93
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dulzsn POTIFUULIA 2.69 2.49 2.93 3.00 6.98
593 148.58 154.25 126.89 128.16 129.32
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(Alternative Energy Development Plan: AEDP 2015)
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*g191 aufeuldian tifuanessosudlduds Wuduy

WAAININN: NTENTIWANY, 2558.

3NNSNUNIUUlEUIY wazunsnIsduasudintaagulaindaiiuasnnqeany
o 13 av A D ¢ = = Y & & a
nUTEaAvaINITITENeY keI slduslevianudennseusasdennduiiaings
IS v ' + = o ! (% U v ) o Y a
Weagawiaazde nstlfnwdnasunmiawd Jwmdadunys viliiAnuselevidlunisanns
Tindsnuneada andymves wazannnzlandou Snvisdudunmsatvayuliiomaades

Sauvadudrunidslunsnawnundanulaseldlusuan

L

2.6  9ULNNYITD9

= 4 aa a ¢ = a 9 ] Y = = & o
OINIU V\!V]ﬁﬂﬂaﬁﬁﬂﬁ (2549) ANYINTITNARDIUBDALNIINNAUNILIRADY GZNLTJULWHPJ?{@

wiasldnanuasunlglaiausyleviluglveatainas Tnsvesuduaedluenlmduaiu

o

(v < 1 Y [ < Y} a @ 1 o 1 1 d'd
1NUAKBLOMUULNG azlttiud Uz rasamlusmiuseany tnelonsiaiummussausaea ung

ign Ao dnsdiu 1:8 lagumtin deranuieu 21.30 Wnzgasdenlaniu delrauseuey

niraulligadudauszuuiovas 26 dUSuuasuewlaios wagaissewmedaendtuai



a9

Ysunandunnniauldgaduda diudaurisandaniesaunsathunldiduemds e

%

¥ v A Yy !
ﬂ?ﬁﬂ/jﬂﬁ]ﬂiﬂﬂﬁ?lﬁau NALNUANSIENY wazaule

= % & a

pAsNY @danng, NUnT AaNTIiw, Wgnd Shuuauled, Insius A wazisna

q

[ (%
a v o

Wugas (2551) NMsHAATINEWSARNINTINauRaNdstalng wagnzaiueninig

wadadndnidu lneldudadendudivszau Inelidadunisnaueg 30 : 70, 40 : 60

LY a ]

uaw 50 : 50 AudRy dndrunisnauulafudedviniagiu vidu 1: 10 9anasfne
WU AIAIUVUINUL KAZAIUATUNIULITINA ALUUTHUAUEAFIUNITNENVBIHITIT1I LN
uazHenzatueni uiuandeuliann nsmaaeuAAioudemas wui Insiadeer
5819 6,000 - 6,900 Alauaaeironlaniy GsgenirAunasgruvessdnisigumy ALy
oej3eming 5.7 - 5.8 % lagtnin Snsinandnuviademanaie 2.5 Alansudound e
yuuueglugg 800 - 830 AlanfusagnuiAiiams AALFUNILLTINATIIYIITDINAS
zagluta 1.0 - 1.2 wavdiada deildganidiseusuldluiBandudgnduyuvesnis
wAnduTamAsUszaInm 9,500 Alandu 9nmsAne nud Sanudululdlunsi il
ATITOU ViseNan uardnmigludenndvd

1375500 d9un7 (2551) lé’ﬁﬂmmumsgmﬂﬁaﬂnﬁamﬂu’?a@l,%}mw%a ln8nns
WisuisudnuvazauamduuNIHan wazanuAnuresgldduiinanainiudenyiSeu
wazUdenySounaunsdiu uastidosludamaan 0, 20, 40 uay 60 Wosifud wuin 1Wien
niEsuilodunuussuidudmluguuuuding q sxfiquanlndidestuduliinesgu dnvae
wazAmnneuURenyi3suiivuduiy danudufesay 4.57-5.14 USuadidndosas 6.6 -
9.0 wagAIASDU 4,933 — 4,990 uaasIreniumuUFenyiFeuiidauuuuviedanuduies
a¥ 9.90 - 10.93 USunadiénSeray 9.47 — 12.43 uagA1Amuieu 5,080 — 5,795 LAADIAD
nu drudenyFeuiidauuuteunaniinnutu Sevay 5.31 - 7.71 UsinadidnSesas 6.58
- 8.86 uazAIAINLTOU 4,606 — 5,749 wAasisonsy auUFenyizeuynuuieldioailunis
Falidies 2 - 3 Fununsudsdiudenyuiiuduiuung Sunuiudoulnauassady

a

a <
UStnALANULAY

X

ABUNANULYINAU 57.86, 44.11, 66.35 LAy 52.23 UIMABNLENSY AI1Ua1AU

[ '
a o

UBUNRUT LS

'
o

ParuddenyFeuniuduiuuig azlidddosnitauudenySeuiin

ca e

2

[ v [ A = [ ' ' 5§ @ ad o ! &
Juneulvgiduudenyiseudauuuwianauneniu 60 Wasiiud agildaunnii wazileu
- N = = Y =] a = = Y o =
faunnndnaulienyiseudauniadn 3 vlladudenyiseudauuuneunaunauiiioy 20
Wesidud sxfidsmuinninauddennisausauuuiounay feuwlwnnniguilnanindi
druansaialnlauiuviunans anuveulunnsuuuurewandumaiuegluszauun lu

madenniseulugevanseulihlinanindiu 100 wWesidud drufenyFeuauisn



50

Ul dudewmasldd lnsemsaudanyseunnududunu Jadtunsunisndndienis
wUsgudenniseudundndaiaiuaisanauiunsuldidim asibiandununisndna
1gann

Y

99931 8A07INaTY, YAUAT Lauadn, 1

v a v a

N5 Useann, aigomn L%uqaﬁma% LAy
10175500 YA (2554) ladnwidanisundienniseunazildendsnaunlduselosilugluuy
dil a U 1 a v = U o U U 1 dl 1 - v
WoLnaeenwns Inedifiusyaiu s wdstiudiusnde wazluanalusnsiaiuneanmnanuLan
dnlaeldisn1ssmiu lavihnsfnwnuaudfaudemdmiuunnsgiu ASTM suludisdne
Aumnnganlun15U WY karIRs1ENANUUTUVBIA Y NLAARINNTN bATl Ue 3
Wolnas wud Welndwauisinliinnisnaaedimiaiuiousgluyie 3,400-4,348 wAasisie
n5u Wnedewmdindnniionyeu wagldfmussaundundaiudvzndainmnnuiougs
ign fia 4,348 umasdsonsu laglddnsndiu 3:1 FallmnueulndiAesiuiluld Weowmadn
o kg a VI ' v & a o o | &
W ANNTU warUSu1auTa1en Tuseninaniswnlndamasdnwradinisuanlassfine
A1fueuneuenleaniaududuguiniInsgvenadevedlssy dufrglulasiau
sonlen wazdaeslneanlandaiiiniiuinsgiu wazsnuinnisuanlsyuashinlidey Indu
wazaiutos Liwanindevinliazainlunisiiuinwisasnisvuds seliu Jaasuldannisin
a a a ] o & X a o ' 2 v | ~ & P
Waesnyssunazidendenauvinduiaimdsdauvisnuiluld wazdaiu Jaduwuimimils
YIS Ay TAMEelINInIsInEnT ¥ NN1TRUTTUARAIMINNITINYAsILElYLAR

Uselevilgaan
= ¢ a v £ a a a ¢ a v
WN3ealng 1A lsay, 589 a@danad, usa Useiuned kasUsesnu 2AasIY (2554) 19
N3ANWININITHNAADLNAILTITALNIANNTINIA é’hﬂﬂizmumilﬁﬂéﬁwg%mwué’m%mLsdju
IngldingRundniluayinauiuimadu o lawn wnavgudes nindudlenda uasds
111ne Feldluana wazudadenidudiuszaiuiiu nuln dndiunIsNauueIiuIafauiun
Ausgaumiiausadadusluriateindsla fie 85:15 way 80:20 1INNTNAABY WU
AANuTourasiuIndIndnldazwUsHunseiudndiunmnaNaysn wasiidngdiunisuay
Wenfuwisdeumdnldutatenduiussauaslidnanudouginiuiademdnldluaa

<

WusUszanu 1antiey A1AuSaureLitandnndnlaiansening 11.54 — 15.36 wnng

o |

FadaNlandy dmSuAIANUATUNIULTINA WUTT ANAIUAIUMULTINAIEIUSHUA AR

a ada I

[ 1 dy a d' < Y] a0
n1sraungAuniiAnIunuILiugs wisdemawldluaadudiiuszaiuazidiniig
U 1 ] 3" a d‘ £ = I~ L 1 1 v

AumuksInaganIiaamdd it datenidudiussaiuegnaann A1ANUAIUNILLIING
YDILVWTOLNAS LAITEIING 0.46-2.46 LUNNTUIEANE FAFIUNTSHAL LT DNAITIMLNZEY

el Lo nAlALA1AINTEU KATAIAIUAUVNULIINAGIRD NITHANAYA wazdadilnn



51
Togld Twana Wushuszauludadiu ayen : ded1lne: lwana 65 : 20 : 15 lnesuszau
Tuanaazsiliieanudeureuvindomasiniduszautadenfondnton usilsld
AIAITUATUVNIULSINAZINTIHN
de 1@aniv3 (2555) WW@nwisnsheezannianiaBeu fe Wienfinaiivde
fennasiFousmandundirudomas Weldifundsnumaunuununsldfulsl wasdiud
nutadeniuiiuszaiu Falmsinddentaaaluien wdhuualvasdeaaududiu
9ntu thlunaufunmudafon wdhunszuiunmsdauisdeiniesdiolfiduuriadomas
wui WemAsdnuisnidenisan wangdmiunssdndudomas ieldnslugue

=

o o a A I A A v o a
ATTau vienanian1sA warlugnainngsy e niiA1ANToUMNAY 5,920 uAaeIAe
n3u 95 n1seenlel 11.80 nSumauN USunalesusulatessosay 61.7 USunadiinsesay
7 mydwdenilinadudunuinuislunistsanniizlaniou waziluusslevidnnianis
Ae

% a aal U '3 U % a a a V£

anwdl gvidilasni, Usedaas nressn waveTysil Aneaeia (u.U.4.) tafnwinis
neasaldannaleurunldusslevtiniseundsau Tagtununduaurinily wazaude

| ) = v A o < | P v o A W % =
W9 WU WABNNAI8LLB1ENU MR I UATUAIYLAIN AL NAIIUAINUSOURAY 6,771.16
a o ' A va o I | ' | ° v o 'Y f
wAARIABANTY waauAladanwustukiuu1shlazainsanisunlulgaru Tunisyinlusawns
naennaletu Tdennaledu 2,000 NSy manduwdstudUenadlugnsigiu 50, 100,
200 way 300 NS @ ursadadunnatomnaald wikviadamanladauruILLutasLile
wirslaineRniudsdslamuneaanisirlulteu
o a o a '3 = a v U '3 v v

suIe duRdnena, a3ate wedinwy, UTdUTa guan wazatydan lddiunie
(2558) Anwnduanudululs Tunisimauzndnundadudsnddunasauns dmsuly
Dundsumawnulugueu lnednwianumngaunianaie fo audfaudoimaseuns
d’lj a v | '3 a 1 &J a P a <
WOINEY kaTAUALAININATYFAIERSVRINSHARLYIGTaNES Walssliuanudulalunis

¥
] A a

UIMsdnnsiaeguyu lunalfuiuisdomdstuanuided Thiudaluddendendnsdiu

ad v <

19 9 Wudlszarudntuguaedsdadu uazldvinnismaaeuanfnisinugemaniy

[

195510 ASTM Kan13finw wudn Shsrdumauynanendn 1 Alanfusedudatiudends
1.25 ans AifliAanudou 4,141.02 Cal/s Usinamnsusunsiidasay 10.71 Ysunainanudu
Sewaz 7.25 USunaninIeuas 5.28 Usunuanssemesesas 76.75 wagUseAnsninnisidau
voanufeudosay 9.07 Suftswasomsliiiudomamauny dmsusurunaunuiulily
HANSANYIALENATAATIgAENS WU narBadamdsdnadauiannnisgnind

AUANAINIGLATEFA1ANTIAE NPV = 48,178 > 0 4aw IRR = 15.6 % > 7 % Lanedn



52

nanouunuiinuduaenisasuaimtsasiunsldlunaujua uenanilasenisd
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dundndusiuszauludadiu 20 wt azldAmuusedagean Tuvnziiadsinisunniau
wazenufeuasgegailiolitiden dususyauiidadiu 20 wt.
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AFnmsihwoadens 2 vin vwauiu Saauudusannfismesenisuiluldeu
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