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# # 4883786127 : MAJOR EDUCATION DEVELOPMENT

KEY WORD: ALTERNATIVE ENERGY / LEARNING NETWORK
SURICHART CHONGCHIT: GUIDELINES FOR DEVELOPING A LEARNING
NETWORK TO ENHANCE COMMUNITY ALTERNATIVE ENERGY. THESIS
ADVISOR: ASSOC.PROF.CHANITA RUKSPOLLMUANG, Ph.D., 279 pp.

The cbjectives of this study were to analyze learning process, related factors, and propose guidelines
for developing a learning network to enhance community alternative energy. Three communities were selected
by experts as successful case studigs of solar cell, biomass energy, and hydroelectric energy. Qualitative
research methodology was employed. The researcher conducted field research using in-depth interview,
participation and non - participation observation. Proposed guidelines for developing a learning network to
enhance community alternative energy were examined by experts.

Findings were as follows:

1. Successful communities realized the necessity of using alternative energy to solve environmental
crisis. Also, they could wisely select and use various alternative energy available in the community.

2. Components of the learning process were internal and external learning bases; knowledge about
alternative energy, energy saving, and community energy management; learning activities which develop new
leaders for alternative énergy, promotion of alternative energy usage, and efficient use of energy.

3. Important internal factors were awareness of the necessily of alternative energy; reinforcement of
co.mmunily leaders; support and good relationship among community members; management by
group process; direct and substantial benefits for community and network organizations. External factors were
support from government agencies and local universities in terms of knowledge, budget, and technology.

4. Guidelines for developing a learning network to enhance community alternative energy:

4.1 Building learning network could start from awareness raising by community leaders who were
knowledgéable; competent to relate alternative energy with other community problems, energy and
environmental crisis; and, able to-select suitable alternative energy forthe community.

4.2 Expansion of learning network could be done by sharing the knowledge community leaders
learned from study tour and training; encouraging community members to use alternative energy; and setting up
a community energy committee who recognized participation from community members.

4.3 Leaming network would be sustained if knowledge transfer activities to community-at-large and

other communities were continually organized and a learning center for alternative energy was established.

Department : Educational Policy, Management, and Leadership Student’s Signature :

Ct
Field of Study : Development Education Advisor's Signature : /“"—‘/

Academic Year : 2007
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3.1.1) UBLUNSILAN ANAUANAINITDULNEENANNANTUZNNIIAIN
wnuaaaluin b6 2 stluun As

(1) NYRBANLUILNLEN (Vertical Axis Wind Turbine: VAWT) i1

v 1
o o o o o A

WinannRunurgLuas luRRRRINILN S AaUNTa9aN TuILWI T

(2) AeUaNLUILNLUAL (Horizontal Axis Wind Turbine: HAWT) 15

o o
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wu@wumegummuﬂumim@@umm@ﬂuum@ﬁuimﬂuluwmLﬂummm’mimwmm

3.1.2) dautlsznaveanalulatinaiuas

o

(1) fiaviuantiNaguin (Wind Turbine for Pumping) tlufsiuaniniu

o
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2 WU A WULTEALAZILILQLEN

(2) AeriuaNian@n Wi (Wind Turbine for Electric) Wluaaiuaud

SUNAIUAAURINNT AR UNTDIAN LA LU AU AT UNAIUNA AN NAIIUNANN
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uanTunas i faqiiudnistianldnuisiaiuanauialdn (Small Wind Turbine)

uazieiuanaua vy (Large Wind Turbine)

4) WALIULE
4.1) walulagdasgansnwuylulfaandian
4.1.1) nszuaunistiagdaauuulildeaandaulunsdnnisuazyares
fuw taeviahlannnsaurisnasineueantiiy 3 dupeu tsznavsos
(1) n13tTTAdusY (Pre-treatment/Front-end Treatment) stlsznay
2 [ % . a a o A o QI
AaENN3ARLEN (Sorting) JtizaNasuvTda NTtzyaasan vFanisAnLanAlviuaan
ANURTYALDUBUNTY WaTAREA (Size Reduction) TaNatizyatlat@uvatlinunzan
° [ 1 dl U a o ’ a = rdl
Auiunisdetaanaiasiie WinaANadndNe (Homogeneity) 189d19817TENazilnu
ingszun (Feed Substrate) sauvidtiiatlasiuarni@snisnaziiaiuiiszuy a9lagiall
sruvrinTadusudiniumelulageeaaarauuyldlfeandiauainsantsean il 2 wuy
I . dl o ¥ | o o o
AR (1) Dry Separation Process Tatinas 1 Rotary Screen Lﬂu@ﬂmmmmmlummmmﬂ
= al ¢ U 1 a al val o o
veizyanasaunaed uarld Shredder Tunisumtiasvezaalasaunaed lilsunndmsy
n1seiatiaang (2) Wet Separation Process azliuannisanuendslyiuaanainaszyanas
BuratilneRinnsan-aae (Sink-Float Separation) daulnnjazilginsnidrAnyfizandn
o ¥ dl o ' a a 6
Pulper Nuti i lunsdnuenuazuntias e zaacasfuyise
2) nsdegdaanuyldldaandiau (Anaerobic Digestion) tludis
a (2] = a a 60 o o v | o dll o %
FOUNTIHART TN NA NItz YAl BuREA LW I Tunas Y wazivavin ey
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wadeduidgndesaaanfauiludwEesnginaanuae Blinauwmidy neainde
lsauazdndafis TagendenmieuzesauidluanmiiBeantiau uiuneunistes
sansuu s Feandiauidanansoutiseanld 2 Uszunnuan© Aa Dry Digestion Process WAy
Wet Digestion Process efinnsaaiiasnitiouaniauviaidageain Wil nmesude
Favso (Total Solid Content) litilutszuntuiaaas 20-40 LazHaLNINToHAY 20 ANNAAL
(3)-nnatintadds (Post-treatment) %qgﬁ'quﬁmmj@uﬂu%umuma\
3 mennnazneuainnsdesaatsunyldldeandiauliilaniaaiaanntu iy aasily
winlaelfezuuvdndauuyldainia a‘qm%ﬂm?ﬁmLLﬂmm‘ﬁlqﬂ:ﬂuﬁmj LI LAENATERN
uaziArlaizeanain Compost Intldmnzunsisan naanaun1sliulanuninaes
Compost Wiwnnzanfunstinldddse lamilunismnzgnivg i nseuitesiniielsn
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4.1.2) wasunuanldanninaTulatisasaaawuyldldaandian
Tnawidlunnsldmatulatitesaasuuulildaandiaulunisindnaa:
yarlae@uviad 1 6w azldnindaninilszunns 100-200 gnuaAtiums fasanni liasd
fmuflussdtsznavtszinnidenay 55-70 uarilAraanfaullszanns 20-25 wnzqasie
ANUNATINAT TINAULsTNUERaY 20-40 2B9WASIUIIRETINNANER IFazgn
nn M luszuurislugtaasmwdsouliianasndsnuanuiou tavazindsnuluindoun
wiaatlsyann 75-150 Aladas-dalussiasy aeziaearnisndeeantianminals
4.1.3) qawuasawalulattagaananiylildaandiau
(1) NWANURIUIARBNLAZNIIAANII DAL
~lwmalulatinnsintinaszyadasiifuiinssde @ nden
- gnangnuitoymnamdu dndnauziinlsafiinainninidn
dl 1 o a

AzyARaai lgnuanagNnig

- ilunisnyuneuss syarasduvsanaunn 19 v lugtlaasans
UFugnneu

9/431! all ] o dll al o

- aaniglduin lunieindnaeyanas Ianauiusruudanay
wuLgNUuANguIALNa dazsruuvindanuuldaaniAwUuawuRN (Conventional Anaerobic
Composting)

Y o o a A dldl

- A0 M TRrezyales sz lungenisdanavaazyaclas
a G dy dl 1% a 1 a; o
auvit luwunisnauwuugnuanganiuna il uneensy

- gaRsnansnnnanzyaleaNarfadnie n luduneugaving

o [

a a a o ‘ﬁl . . )
- AunsnuNnIINLIadLAE AUt 9zLnNaw (Co-digestion) 1y
wdanuaeldnienininems Yadndsine uazaedaainlsugaanunssy
(2) NIAATUNATINU
- uwmaTulatilunistintipaseyadegdean i n nwasugns
(Net Energy Producer)
al o a o ) dl 1
= {AnsnawlunnsuannANINIIn Tasslun’ aqlimunzan
AWMU NNRRINATNY RN nagliTUNae L UNUN NI RULATIATHgANan T
49 Inganizilanduuaiinauisnange uaziginInINIaudTuNIINARNANIUAINTNT
=
TININ
nsldmatulatideaaaeuuulildaandiaulunisininuas naanasanu

anezyadlesludssmalvy daqiiululszmalvelAGuiinisimealuladtosaaauuy
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Tdldeandiauunldlunisnininuasnaandssvainaezyadasguay 1w Tassnsuantle
BUVIUATNANIUAIMIRIZE0Y TBUNALNALATITEEY ULariAsINITuEndRTzyatlag

994 AINTATALT VBIBIANNTLEUTAIUIINT AT AT

4.2) mAlLIATNNTNARAGTI AN AIAN NS
NILUAUNNIHARNNTIIBNASAINTEE (MSW Gasification) 1lunszuau

nsvinlaaziilufinalaenisndfasendusniunuldanysad (partial combustion) nanama

a = o ana o A a o o o Y a 2] dl = I
ansauvied asvazyinlfsenduainAvizesentiaudsnnnsnin v linafnadades
Usznaunan loun Anfueunenenlss lalasiauuasiiny Fundn producer gas Tunsaii
Maniadufngingjisen fasaewnadliaziaAinauiauszunm 3 - 5 MI/Nm3 u
% 173 a 1 (2] o ana &Y &qj a dl v a % A
dnldeengiauduinanidlyises dnademailsazdainanuiaugandine tszanm 15 -

20 MJ/Nm3

4.2.1) NITUIUNNTHARDITLTALNAN
a Y d’l a d’j a < b
N2AUAUNTNARNNTR N AIAN TR AT sy nay U fiag
N7LUIUNNTAANEFI (decomposition) LAZNILLAUNIINAUAANE (devolatilization) U

Tuanaansduvisdluae: Ngnuugagaszanns 1,200 - 1,400 °C luussenniAnAsLAN

!
=

Butueendian INeNARENITUMELAZINUINS  IdUADUIBINTZLAUNNINARAAEIYTEN
= I a . o Y % a | 1 =
Fandnnislada (pyrolysis) 28zazdangfamaANFaliaduasseve 1ML iy uas

1 1 o

douivdefiAsanImaesudNegFanda dautad arsssmeasind e dunuuyly

a A a

anyIndrengunaRgsalgisa g (secondary reaction) Tuanstnugfazgniing

Q a U

4

a ! a A 96) | (23 glj a
Fnasielaganim eandiau vivalewn Iilufimaemas

Ufsennnannrisinatiaziiuioriivunesflsznauvesfine
dy a dJ o o dl o a aaa o 1 A a dl a L 1
danasetladeuaniazi uansialiemnaniAs g AT lueTeslnsal
81 residence time TuwF1a0u hot zone a8diATasUnInitasfiull vivagaupiannull ay
nnlilnianaauianakiiianisduanluazazugaesnltiianisasuusuiusion
reduction zone iluiingunng

4.2.2) gﬂLLuumﬂ%muﬁwﬁmwaq

stununigldeny wu Waanfaulnenss wanluin visaldu

\waIA TN U azifludanivuaesAlsnauaesing @aimas nn1AnLBuIMIeY

i Suazuazeaslufinmamenads dadenimusdndiuesAtlsznauaesfingmainaa
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1esrezaziiutiadanianinasengAnssun1afaiacnfeutearestneniluudaes

UszAnBnIman9srUILLAT AN IR TaNAN S Anadow@eh iaunsnvin 14y

dl 6 o/
Agavausduanilnielu

4.3) nsutlsgiaszyades lihiluwdsouaanfautaeldinimn
, : & Ay v @ A = o
Incineration Aa N13tB8E lWnan ldANseenuuLNITuAAmNG 19

o o oA

o oy 1 = ¥ o Ny o
MINNUAN T UTANLAUDIULIS ﬂﬂﬂﬂmﬁ‘qﬁ'}’]ﬂﬁu@ﬂ LL@SNV’]’W’]Q’]N?@HVILL‘]J?NH»L@ ﬂ’]?LN']iMN

¥y A

azfinsdinisraupunaasstleaiu i iiianafisuaznizsunouse@euondan wu fnai
s naw i fgdafinaannisen mdaglasunisindaatiuazeynianuingunie
ALAN NeuNazdieandussennid AiinEewaaainniskd luld 3eliunstszanns 10%

waztinUsEans 25 1N 30% Tevassidadnieinn azgninlliinauize i duiagyng

1
%

AmFunisaiinuu dauainnidorudlsznavaeslanzanagninnausnldlugls wananniiu
TunaNun IR ezagiIn aMN090NaEiINAIIUAINEa U IHa NN s B8z 14
Tunsudnlann visevindnFeu visanannszua e
4.3.1) walulagimninagzyadlas
walasadlssrnuszAaszuLn s dTaunsoutiafuaesilszion
A ¥ dl =2 o
A szuUNNIEN dN0A (Mass Burn System) @dunnailanisinnvinanssszyaas uann

dl ¥ [ = o d’l % 1 a d! A dld
7 ummimimmmmixmuﬂfmmﬂ’mummuﬂﬂu uazanuszianvilena sLUUNNNNT

danngiliaasi (Burning of Preheated and Homogenized Waste)

Ao

(1) szuunisen duoaunismnlviaszyadeaniesdlsenau
(2 = o d” £ 1 dd” a [~
narnuanging lifeelinisdanisidessuness malulagtunaaziunisen ug s
[ dl dl dl ¥ . dl | dd‘ Y o ' Yo

wumznSLNeaeUnls (moving grate) Tadlumaluladnldiuunsvane wazlasunng
NAAaLLAY NdNsnuENIWATATieandU IH LA Zd I 1TnTaFUNNT NN ATy AR ae A
AIAUIENBLLATAIAINNFAUNUANNNANE TEULN LATLANNDENTAIAINIABTZULLATLN
LUDUHU (rotary kiln)

(2) 22UUNRNIFRN9ULZ T IAUAAUAIN PRI FRINILLLNANS
ARUUNA NNTUARALATANIAALEN 3138 TULNNATIAIAN I UUN AR TALNANANNUEIE
(Refuse-Derived Fuel : RDF) @winlifiaanueaenlunisdjimiauninay faussuy
o 1 =K A FY 1 o o = [ L% a I
panaaeiingldeuegusddn lunmngudetadalfnmwuungaaladiun

(Fluidized Bed) dnaglunanineniusg atnalstinn nalulatigdaladiundndnu
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walulagnudeguazinsldeumanismiiaaaszyadasluasandn Inaiallldlunns
ndnatzyateagnanesy (NFnetnanisldaululszmadgy)
(2.1) BLNILLL Moving Grate WNLENTEZRU LN LA
[ dl Y o 1 1 dJ ¥ s Qi -dl dl 14 = 9
Wuszuunldiveteunsuana aailsznausanzniunaiisnwaeun lauazinigmn sl
. . X v e A A, g J oy s ’
aguunseniull Tnaanuzmn vl penfuazinfeuiuasdAeNT8zAINqA BNAUNNAGATINY
Au1u89 overhead crane axnumausgzinailauaslludesilaunaunasuaudnlu
4 3 1% £ 1 dl o v 1%
e ludasannifaauselinges Werezyaraannadlioauunzniuude Avuieuly
3 L% v 1 dl a v Y a o dl 2%
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2911 NFAAEUTITaIRNIININTASUNIseenLUUat1egnsiasasyin s TN saudne
wazuannauniuetwildszanannuasinldianianldluni s ludansnsaunsnaly
La X oo 4 W 4 o0y .
MinDaNuiaeed1tz ATnivenagnanuis idunundasan i lia sy uFunn
aniaialilunsenndiedndasziazin Ifanisaen ndidudans niArannuFaunn
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LN ndueg. idald ey dadentay Ae
walulaEni ldiuatiunsuaauaz HEUNIIMARaLUAI A UTLNTIINNAE Tazyara
wazianssnuzassmndnlszasd lufessnuanvsaunfnagsyaleanen a1unsndnnng
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AuaezyalasidesdtsznauuazaianFounlasuulasnaanian lfiiuaengg 1iien
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dal34) 8RsdueINIAZILALA IEa s HUFHNNINNILLR A LA LU UREASULAY
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nawnlugd (retention time) 209fnt lodaAeudnsduiulidmiunisvindfasanniswn g

o a g ' |
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9 =l %% é’ |dl9/ [
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v d” v dl Y dl b2 1 ¥ o a oA
Fou UBunasadnnegdnaluuarans Winssadenivua lun1sdifanueesnen way
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4.4) manaendauanezyadeslaalifiiamaninainuguilanavasy
walulatinsudnndasanainguilinauassyacloauuugnuangaaiuag, (Sanitary
Landfill) Lﬂuﬂﬁ’a‘ﬂ/wu’]LL@Zﬂ%‘/‘U‘ﬂﬁ;Q?ZU‘Uﬁﬂﬂ@‘]_l‘ﬂﬂm;lj@ﬂ@ﬂLﬁﬂ@ﬂﬂ’]?ﬂ@"ﬂﬂ'ﬂﬂﬂ (Emission)
vasfadinufiisannnszuaunistasaansuuylildeandiau (Anaerobic Digestion)

nmeluguidanay dailufnsizeunsean (Green House Gas : GHG) nnaliiailoyminng

v
o o

wanuwlasaningiainialan vsaniazlanfau (Global Warming) Asiislasan1suas

nasulagldfinadannanuguilinauaszyadesdadunisiauiing (Methane
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Recovery) Andlugnnisdenuiisiianansnaniloymisinans wasdunimeununisld
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aztinunaRnszua A B asldtienndn 1 §rusdly (§1989a1n Landfill
Methane Outreach Program: LMOP Tagi U.S.EPA.) desanniBunnfaiiaudludadau
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) nnasnfiunstanaulufiud Taun ssundnanuuuiug (Area
Method) N19ENNaLLLLSEY (Trench Method) wazn1sdanavuuLLe (Ram Method)
(3) ‘a‘zuumuamwé’m?ﬁlmmﬁﬂu 1§ur ssuusUImuinTzes
(Leachate Collection System) SULINTRIRE LA IT LR ARNLATIAgE LN LAY
(Groundwater Monitoring System) LAZNFNAL
(4) 3zUUTILTINATTANIN WA Passive System wluszuy
muamﬁqsﬁqmwﬁ'dmﬁqm sinaldnuiuanufiilsnautaiin, Active System angn
Uszenddeuiuannuiiiinataunanatevielue) uas Physical Barrier ieflasfufng
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(5) STUUNARNANIUANNATTINN NaLaanlng g sz Termd
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vanemng iy et luedmfundenunssua i Wiudemaadaansmaunuing
8991 °L°i5LﬂuL%faLwaazﬁﬁﬁwﬁﬂﬂﬁﬂmmﬂqm’mmzm Miudemaedminem
wauuglngeunsruaunsliudgsnunninguasinidueaman wasaiflueniueaunas

duunaalalpsauduiumagimanas (Fuel Cell)
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- anmsidemnasmeata Tag i adanmiuumaandaanis
NAUNU

- anAdanalunnsdnfivnuaeadnaesiasenig ifesannd
melFannmsangiiumeunuaanislddemaaieada neldinaianiwihumas
NAVWUNAUNU

2) Fudanandan

- ﬁiqmmﬁmmmatﬁ@m’éﬂu%ﬁmmLﬁmmﬂﬂﬁu UNAS Lazdnd
wanzsnlsA

- @mﬁm&lmmmL?i'ﬂmqmmLﬂuﬁmmzmm@mﬁq
(Carcinogenic Substance) lufinafianinannuguienatiaezyaclat

dl a a 9 2] = dla
—@ﬂﬂﬂqﬁL@HQQWﬂﬂW?UW@?iUJﬁuﬂi1ﬂ1ﬁﬂ@qﬂﬂqﬁm1ﬂqunﬂﬁ

AnugNElanay

- anANTUsEneVRUITEIEIME el (Volatile Organic
Compounds)

: °ﬁfm@mﬁﬁymmqﬂm’é@uﬁLﬁmmﬂmiizmaﬁ"ﬁenﬁmuwm
nquilanaurevaaneas

4.4.4) ndauinanldanmatulatnnaaandanulne i adann
nugNilanavaeyacas wﬁqmuﬁ'mamvlﬁmﬂ@:uu%u@q’ﬁuﬂ?mmﬁ”ﬁﬁqmwﬁLﬁ@feﬂﬂ
uqmﬁ]\m@ummsﬂ@ﬂ@ﬂ%{uﬂgﬁuﬂﬁwmﬂﬂi:mi T e nuuazAnsurAnuantRae:
RG] ma‘éﬁLﬁumuﬁ\‘m@ﬂuﬁuﬁmemwmLniumm%uﬁm@mmaﬂml@ﬂ R
Lmz@x‘uumﬁmmﬁ?ﬁ”’m%mwﬁLﬁm’mmuﬁ\mau (U3EANTAINTTULIILIINATTIA N
@ﬁﬂu@uﬁaﬂaum?{ﬂﬂizmm 70-85%) LALITULEARNA e uAenld TnenBunoufned
Lﬁﬂ%ﬂ@ﬁﬂﬁ@ﬂﬁﬂﬂ@ﬂ%ﬂ:ﬂu@ﬂﬂﬂ A1NNTUsERUAERENN19AANI0IET !
(U.S.EPA.; November 1996)

(1) 38n131eziinAg1e7) (Rough Estimation) aziiafing@anin
szt 6-18 dugnuarriuns/dl drusu Bnnmesluinui 1-3 dus

2) LA AR NN Tt AN AN LTI 1 (First Order Decay Model) a%
Anfnasianinszann 7-32 Augnuiariiams/d drrsuLBannumez i 1-3 &

(3) UssifiuanniBunoas i fnay luiud (Waste In Place

Model) aziiafinadaninilszunns 9-20 Augnunariiunsil A mduisuinmesluum 1-3

k%3 o
AURU
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4.5) YHLTANAS
nsldaszyanasniiususnldinenismn dlasnssinnalmiAnmony
1 4 A&I 1 1 L3 1 dl o é’ (=]
gleennunisldaiasananniuivenluasdlsznausiendssneuiuauiuaaczys
des Talasuuladllnnguauuarnunggnia anvivtezyatesmaiiaAianaun §
Paannaduaranaugs dunaidineasideenn WinudeanuunlswnuasfjiRuas
paLANNIsARRANITNLsaAIanaaNlAEIn nnautlagtlaazyaraalattunszuaunig
AnN195n9 eiuLpaRnianAnIenIan LAz ALsaNTRN AR Ity Ak as e Y
& X a d Y % ! Y Y Ny
nanefluaaziTowas (Refuse Derived Fuel; RDF) azaixnsaudilnymasnananndnasuls
fereziaamaan idtugantsnn lWldidume masnenaanasuls
VEILAR NS YNNI VBIZHANBENETBNIZLIUNITAN961197] LT Ng
o o ai % = A o Q’l [~3 dgj a dl 9/d”
Anuendaniunluddldaanun nasanvisesnuazyadeseanduTiuan sevimemdei lfiias
= P P A | a Ao o A o y
HAAuFaugendvre AN R dwmamaAAndanIstnaezy adle L UsaNmn 1
Tneimss esandesAtlsynaLian AN LAY NEN AN ANaNTT TaRTasIEITaIngS An
AANNFRUY (el BuunaLi vtz aceefiugLINKN1) $18ABN1IAALTL NNITUAS
NN33ANI961N7) FINVNENHANIENLARAILIAADNAN
ad ¥ Lo é’ a ?/ dl a o %
Fannaldsglomiannaezimamas aenanndauiniuazacnien
Tnafianaaziinngld ROF Wwmaiwasnaa luiiennu viseinsaudslunsiinfaaeslsesy
M v |d| a o A = dl [ o 2 I o 1 a dl ¥
T ldagmeniu naanannieuiisinge W ldldensaniuduiiu eantFunmunis
ONUANAY QRANUNIINLINIIZN T ARAINIINTNWE - bHENI9TN RDF 1114

nNszUIUNINARWILUE 0 Waanis ldanunuaal s

5) WALIUATWAY
1 a [ 1 o dl o o = =& o 1 a d‘
thuiuduwisdandsnundrfnlluennaunetiaqiiiy gnanvnssuauiugs
2ANNINT741999 NNTHARBAZNNT M lAN A IR RN AU etgsaliad Tnaanisludssna
DiufrannainuAnegiagnangsy 1w anigaiiEni quuuaznandszinaluglsy

dvdunalwlszmalvesiudaudasiiFunmudsesnuiuegunnnan 2,000 A1 wsidaw

1
a a a

Tnnjiiluduiiundanninen seusantus (Lignite) aunsduiiyiia (Sub-bituminous) an

a

¥ |

?/ o rdl 1 al 4 a o % L7 a | d’l a a
mmwmwmmimmum@m:mum'amuf;mm@ﬂu@mm Mg kinunudumenaes

PaanasldnnmnifFeumeauiulssmagne
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atinglaAmuluauIAnAIA9NaztNIT Mo URLANAY IHasanidluimaimnag
aial = ] d‘ al [ dgj a a di |:J/ dy o 1 a
PRsAgnuazifiinudsasnnidanfauiauiuge wasiadu usviainsinn iy
W luRanasuazfasldrugiumalulatiduiivarens Wanidpansieilanilaes

28NN TUNIZLIUNTHAALAZNNT TN

6) WAINULTAALTALNAY
o‘dlf a A rai o Y A ana a 1 a o
adlTawna Ao gUnsniina WiAnUfRTaAR- 1WA szudseendiauiy
lalagaumsannsolasuul aanasanuaagmamndd lidundsanulni lnanss lusageinu
v o qa e A R Y m oo
A ng B leressuan s s ma Al linanan1 a1 ARasa s Ans
A9N91 1AFRRUALN 11K 1-3 WiN AUeLTLTHATIUTARTRIWAY LATTUATDUTLNAIN |4
réll = o é’ 1 o dl Y @ dg, a 1 rél’ a
EARTRNAIHABLLLIUaL LAY [T Te WA WA A TR VA

% a

lalasiau-aandiay lalagau-lanady wsnu-2endian [umL uazaneniunne g

¥
=2 g o

e wadimenaslalinsiau-eantiau mesdelnsen lumadiintudanenainnaauas
% 9; a Qr % 173 v dqj & 431 a a dgj o ] ij/
1Fin13gns uazanufauldlimumiumanzandas wanaintaadizeimasaia iy

ussenelalounerzldne ldiiafgriiueulaeanlasd dwgadiaemaTiingu)
rdp a a o 9 [ s oI/ = dld o
sadlaaAHAN Uz AdEiUmadazaN INHuULRz AT N TN
TnevialUduunmannluduiainsdndsza v ldGes ) adimemdedelaiduntes
i ldeteuummesnanzdiununisuanginandluafusngeuasfaldunensiasld
ANTane pauRsuaielsznig wiluilaqriulavian ldiugUnsallinansatingu

adniNana 118N notebook

7) wasudanaa  walulagnasanutanaaluiiagii ldun
7.1) n12dumand (Combustion Technology)
m?ﬁumﬂLﬂuﬂﬁ'ﬁ?mmimuﬁqﬁummL%@Lwaqﬁm@ﬂ%mu@ﬂwmmL?q
wianiansgnivduazaaanfen lunismrludidaulngaclildeendiaudon wiazld
fmmﬂLmuLﬁmmnmmﬂﬁ@@ﬂ%mu@g’ 21% TagLBaniu visa 23% lnariowin
7.2) NIUARRATE BING (Gasification Technology)
N9¥UAUN1T Gasification Lﬂuﬂizmuﬂ’]ﬂ,ﬂ?{ﬂmmmwﬁqmuﬁﬁ@%ﬂu
Fosnafidn Vﬂgﬂﬁ‘tuquﬂﬁﬁ‘ﬁﬁ\ﬂlﬂdﬂ’Wﬁ‘Lﬂ?lIEIULLﬂ@\‘ILL‘U'LI Thermal Conversion tngidl
dauilsznavaes Producer gas ﬁz%ﬁﬁty%’lm fngmsuaunauanlas (CO) lalasiau (H,)

wazinu (CH,)
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7.3) nauamfinglnan19vEn (Anaerobic Digestion Technology)
a (22 = a v ] a a dl =
NMTHARANTANTaNaNAR AN selaa daN AN A uyiTE Wi Tl
A B a dl = 1 GV = . 324 = 23
anTAvTe lleanTiauteFanda fing@anaw (Biogas) IAMNEHmU (CH,) wazin
Afuaulaaanlis (CO,) Wuuan
7.4) WILAATINIA
v (= dln/ v 49( dl v o o %
wnufatanoaiuaindanaisaiunalddmiunimesuanmslu
o A 13 ¥ [ % A £7% [~ dil/ a a [ o
pfmeu taeldiarlluaviandaguiaaldnisnisnensdumemas Taadnannimieu
WLLNNTHARLA A TR AYRINTINA (Gasifier) wULaIn @ lnaty (Updraf Gasifier) 1{lun1s
vl @emadlunnaniadsnnuenaliiaasnieunsdouudaliisal isansetia
dl dl dl dgl a < 2% [~] (24 ‘iz a dl a % v 1 24 6
aw tenlasudemaswdalinaaduufamamwasmainnsasn Wld ldun uianisueu-

wauanlad (CO) unalalasiau (H,) wazuiadiow (CH,) lusu

8) WALIMUNLHINTN

AT NIAATUAINNTZLAUNNTE as A A edNTa U UL 1 SaanT Ay

[

(anaerobic process) lagNi1gdan NasinNGH L (CH,) uesAlssnaunanatlszaunn
4 a
)=

(23

50 - 80 % uanthuiluingarsuaulaeanlas (CO,) uagdfng H,S, N,, H,anianias Aatiu
< ° ¥ & o ¥ % a A ala o 1 X
avaunsnian fidunasumaunuls daqiugnsdunaenisuiiuiiiunsziauniei

g & &Y = A 901 = 1 o o [ %
wdolifnaman wae Wdaannisssuepanunsss iy Teseuuihdudnlsuds Taenu

a5 3 + ij/ 9; = s &l o & o ' {
LT T@\mumiumzﬂm FANNIUNALANNWITUIALNGRNT ANNNIZLIUNITAINANIAT

COD anaInnNNg1.80 % wazlAfinaeanan 0.3 — 0.5 aL.N.Alanii COD Aignindm yiall

¥ v
TiuAuANEITIesRtuAaz sy AalimulAIAINGaN 39.4 NZYR/ALLH.

q

anunanldnaunuidanle 0.67 ang SunaUWINWawWI Ul 9.7 kwh

9) unaldzas

b

wiz aas AR AIUNANIAIUN T UNTUTeN1Ue s Tailuleanasaflsang

q

o ! 1

AuInnAR A nNEnlgnTuilszma 1 dee Sudnizuds sanviaftyie wu dranne 4o

7

o o

dnlnals aaiiufsunalnansznsranasnulsdaasulvidnisdundunia Maadinuuin

q 49

]
o 1

A TaglFHIIANAINANUNTIUUTUARTAE 1.50 U wazitnsundalaaad sl 2 4ils

A 24

Aa wnalaaad 95 THunuuudy 95 wazunalaaas 91 MUNULUTYE 91 ALUNITIAN

v v 3
o o 24

Psfuntalases aadluni908a7R 11n17aAN19 NN TRITANARY LAZENIEAUFIAN

- > a = a Y v o
WIHHNANINNTLN AT ?QNVI\?‘I]’JH@@N@WHVL@L@ﬂwqﬁﬂqﬂqﬂLmeﬂﬁyﬂq@QLLqm@@N1®@ﬂ@Qﬂ
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9.1) NINARNLENIUAA
enuaaluleanegedrianiistaRnannnmsinde Wewldswusleann
fodhuihmaudaasuaniimaidueanesed el duneanaaediiiqna 95% loe
AN9NdU AzEaNdn lNuea (Ethanol) erueaiiinlnanluinuielfiFusessufify
LL@@ﬂ@a@@Tﬁﬁmmu"i@mﬁ;ﬁLLm' 99.5% Taefsanms ansnsoldifudemadls
9.2) AuluNnaednis kLAa maad wilsvmnalns
nsuanuRalged lulsswalnedufnannuuanssa a3 unam
aufanszdnagiaiiet we. 2528 Tassnnsdauiszesdlfdnmnsnanutalozediield
Wundsanunauniu InguaneniLeaanaas uﬁq@ﬁﬂﬁuﬁtﬁmmm?iuﬁq%\imﬂmm?ﬁ
ez ST LAz U Ade LA gL
1wt 2543 Uan.Adiunsnegennis Muialmae s lwsaaus nudndaean
uae sndmintuialidnasreasussouy uanani ldiinsuanueanaaagainasiugn
TneignntiAdenearaasiasmeuladuislszma dsavdelilsandurasnsannudaiy
uFalaaed lmaaesdnviinediet] w . 2544 TuanTiiinistnsiaesneein 5 wisluas
nyanne Taefisarsviesnndiisiuunduliansas faeenmu 95 nties  3eilawa

- dl 1
AaLsuNUInala

10) Ts9lWW I NAIUTLARLS

129 T H NF U AL FaNa Tl aanuiisnaznN iU se A Inanae
WA N awauAANAaIn T INTL IsiimaNaNIaIn danuasdaidaaadls i
[ % a = o A o a -dl ¢ﬂl Y o 1 i’/ v 1 dal a
wawuteag fineuiulssliatinaw - Mldiues HeMulFI WIaITRNAY was
NANTENLABAILIAADN WLINTDNAINANIUIILARLFRIIA LN A1HITDHRANAIIU
ANUIUNINHIEANNUFH T ANASN AN LRE TWNINANUILLRE NITWANUNNATTALNAY
[ a al 6 dl 7 s al 43{ :l/ al 1 1 1 dl 1 dil/ a 1
wasnuisnaefinalilflsslamiingn nawiudegadassiailies nsandaumainadlu
| ¥ ° v Y Ao o o = | o v a o =
(Newdntaa i) Mnlddreuazazan uazdannd dtyngn Ae liinliAnfgEeunszan
dl 1 o QI % o 1 QI dl o a = co Yy al
wazHunsafiaznetlymivdunnden Aududou o lssliandsanutoweaustside de
1ilsznng pe lua s AauENEugIngn Tas i atiagy wszdeaialuldlun0s
1 % o & [~ al ?.’/ al o a a
nag¥s Janginenl svuumruaNuaznIafurendaainTssiWinislunsdinuiiunising
= a di Y a [ % 1 [ AI v % = a =
wazlunstigniau e iiaaNaandesedennuarAeuInfanseIln saNNAN s

a ] dl dl o c o‘dl a dg( ! = 14 %
BLRUFN ° LW@‘V]"’W‘H']N’W’Y]@ﬂ’]ﬁ‘mm&]ﬂ’]ﬁ‘m‘l’l@%mWﬂu[ﬂ@ﬁfz‘]_l‘]_lLL@%LW?HNW?@NHﬂ@WﬂﬂM
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v
o o

Au1709095UAnLNdmaNLls AUl T lWiwasautnrassiaNlaanse

|
A

gugmiamsuiulsniatinguy

11) WRKUANNSAULANAN

'
1% = =

nas AN Faulsinmduwnamas s livnedu dengle
winlugteesdmeu saiulsngnisaisssuananfivinFeulnatuniannlsitiony uanali

=3 1 o = v 1R 3| 1 [ dl dl o dl
Winanglulandsml mqm‘au@qmLﬂumewmmugﬂ LULUURINATNITONRUINE

o

WnanldlszTamifausiag iy naskannszualiia AugraunasnuaznITNEAINITH

v
v o o o

| { ' -c:ll v v ¥ r-il{ 1 a
anvadaimwiuuameanaalaansag nelssannislidsslomianeg fugungtaes

b

o¥

v
% [

tndeu dnenisivazesinngen wazanwuslagaineestuiumduiuiniuuazd

q

FRINNNITETENFOUTUNGRAN1AN

2.3.3 Anganwasnuadantadineluilaqiiu
1) ANYATWNAIULAIBIN A
ANeININNANNUEsaN ARsaastssn lne (W.A. 2542) TaensuwmuILay
AUAFUNANULAZADEANENAIRAT NUANENALAALIINT NUINN1TNIZANUBIAINHITN
F@nenfindnntinnene udaziheuesszna EFuansnadfyananusgu
o al A % = U dgj dl 1 1 Yo o a
Ariuaan@eNmte uaraNNIgNazIuANRENlE tasiundaulnnjaeslsznalaiuiadnag

21atgegaIzInRe Nl aznn AN TnadAdag Tugos 20 D19 24 MJ/m’-day 1Wa

Yo o A

NANTUNLNUAANLNINNAN LA AL TSR ATl WUIILTI0 LN IATUSaARA0a

v
o

aN7intgegrafeivl aginianzdueanieamile lnaAsaAgNLIdIua9RIdn

o '8

UAIITANN U3FNE g3ums Avmzine Faendn alass auasTs18 wazgnInil uazuNdou

[ % [

dl a o = Yo o a a 6 dl :l/ =)
LANNNANAWNNWNNIAYWITTTULIT TEUN BEYTET WRTANWLT TneldsuSadnasaniindiana il

1
o A

v 1Y v
UNFINANNAALTIN 14.3% FAINUNINUNATANUILNA UANANTEN

e oD

19 D4 20 Md/m’-day

v 1 v
% = %

WU 50.2% 19N unavne IESuSsanasanindianayiall Tudae 18-19 MJ/m’-day annns

£ 1
=

AU AIINBIA9R RTINS Rt AATIAaINUNIALs N ANLINT AN 18.2

MJ/m"-day A nuantaiuansliiindtlssma lnedfngnnnasinuuateingrandnegs

2) ANANINNRINUYUN
taqiiutlszma nedinian@s inannaainganyis@u 2,999.86 MW. Al
« gl e nARuslszme tne 2,946.73 MW.

» Ilfandsinaua vy 2,886.27 MW.
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I mdaiau aEn 60.46 MW.
« nglndougiinim (1WWﬂwﬁqﬁqmuﬁmL§ﬂ) 8.65 MW.
* NINWRUINANIUNAUNULAZ BTN INAWY 44.48 MW.
T mdahau an 43.32 MW.
« sz Aumyrinu 116 MW.

3) ANYNINWAI WAL

WARULARANSNINLEFN UL LHINATT 100 FUABTUANUIU 26 LA

1
A o

UURULENHAN AW TN UL FILE 50 D19 100 FUAATYE AU 36 LA
(IATNITANEHILAZEIFANITHARNAI9 I ANNFRUAINULLTNTU NI

WAUNANIUN ALV BLAZE TN HNAINY NTTNIWNANTY, 2547)

4) ANENTWNAIUATURURZDA

Tuannilagiiuranssnusaduadanifina NN s lndtnuiunenan
wﬁqmuﬁuﬂifmgﬁm@umn% patunama ludtuiiulpanssluilaqiiuuazauins
o @ A v o f hile L L Y .
Anflunazsiasiiszuunisnianuaieninainnismn ludnaunazilseaeangussania
d’ o vy a o é’ @ o a -dl % o -dl 1
Fevin s U U TN ARNAN UGN uazAdelTlyunsasiauNeutlaetnaan
ety neldszuunianianiag SO, Tag Wet Process Tuiidnaza@nunsnidn SO,
aanld wAndenalfiianad1sfiinanazuLnIanan i Slurry 189 CasSo, s uazly
aun9nnnan NO, 1 laqtiulafinszuaunas Dry Process wafigailisc@vinwanvinlinae
Anldanage matulatinsnanfinamaInaIaInauiu (Coal Gasification) Lay Coal Water
Mixture uanasuilesnunidunaunsaudtfymsananilélagaunsoanliieBuno

danes waz NO, 391IBNAAzaABUNUANTLNAIRNAYY

s L &’ <
5) ﬁﬂﬂﬂ'\WWﬂ\i\‘i'\NL‘ﬂﬂﬁL‘ﬁ’ﬂLWﬂﬂ

UszmAlnain 19N AR IUNAAN U AN LA IUAIRINEGA LATHINNINTREAY

a q
1

90 TBINAMN U NP AP N LA TH AN NINIEEN BN N s TiAnan
NN felnansEnussanImuIndaNuazqretNeres sz muiuacinanin
Tnaannzluwamiednn fiinsasasueda 1 ngamn wuanansud latloyguinasanu
LavAanndentlsznnmils Ae nsulaeul¥enmadidemadilelalnnauiude g
el liRauafin wanannil lalasauianunsonanldanaadidamaman i

FVUINANNUNALUNY U TINQA
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Tuvanedszing 1w anigewdng quu wesiu Winfduuwasimuisniaad
damasaudNsniNn s lamilAinauwinsoausiduadnieTuuds usdelisnangeag)
| =1 @ o Yy o 1 a I Y
agialafnn iWunaaiudinieluszezionn 5-10 Tdenin wadimemaeasilsugunis
nananaduazamnsauteiulunan 1y lulssmalnaiinguiindduainuanaumninends i
pnaulanFdauasimu e ulagmadidenaananisnaigtsznauuaransanisld
I3 [ = o =l rél/ a o o o | a |
nuwIaanT Wuda Tnennisimunalulagmafimemwaeinnnudi Ayecinggasie
QAANANITNIDUUALATNNT ENAWINIBIUSEMA ATTUNNIANEULINIIN IR 1
A o 1 =2 1% a o‘d” a dl (V)
WAWIAEAINA1999NDINN94INLIENALUATABATTARLTRINGY NBLNEIUNTGU sz anTY
il Aufluduneundidny waziulsslamidaniswmuinisnanuazatuayuliiiniglden

asiaanagsallluawinm

6) Anaa ndaxalulszindlne
UszmalneiindulszmaAnenanssundrAguisnilsanslan Useanguninnds

o A

Farar 50 Uszneue dIninemIngsn Lanage lAndAT uenmiea NNaNaANINEATAS
TAAMABTNIMNNI9INEAS 11UW W1ed1a unau nandas nan lo wasnzanaian g
Hu0a (Biomass) Mn180e Jaguzadsauvisdmannsnilasuulaaiy
[ % v a o =K o A ng £ ¥ 4
WML TanaatiumudeianuinenmenIsnsEes wield danaldangnamnsanld ya
And 29088 N 19991 7UNENITINEAT WAZTEIAANTHNTL
aanndianaaniaedanuas ldnienisinems naan s lutlsvmaazuladiu
49{ 1 o a v 1 a dgj dl
LAz AURE ULINIUNANANN AN EATUBIUTUNA A13NTNANUAAIT B AL ANUTN
Ugn nananNaianuazldenanna U w.A. 2543/2544 uaz 2544/2545
AmiuAnan nueINsaRTaNaa lulsrmalneazilssiivainuanaes
PnnmanannenisinEasfne liiadauaaiu fudndiuaesnisasuulasfunm

NAKAMINIE N TN



ANs9N 2 Wuillgn nanARTvdnuazldianmng T w.A2543/2544 uay 2544/2545

(wdng: Wuls / Wusi)

2543/44 2544/45
an | AuFduies | wanam NudRuiien NANAR
LG 5,421 49,070 6,320 60,013
da 65,640 25,608 63,283 26,514

vhshuhdn 1,303 3,256 1,456 4,089
dqlne 7,551 4,397 7,474 4,466
dudnlzuas 7,068 19,064 6,176 16,868
duilzan 608 2,287 552 1,987
Idfenanna 11,558 2,378 11,590 2,424

i ziwﬁmmmﬂ:@ﬁ@mimwm 2544/45
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SO HANAR [IRALAD M |UFanudan|AAnNsau] WAty |Wisuwia|iadlwii
wiaa lf AT

(10°g) (10°%kg) (MJ/kg) (TJ) (MT) (MW)

fne  |60013.00| Tuses | 3,615.00 14.40 | 52,056.04| 1.23 764.21

ganuazly | 17,870.19 17.39  [310,762.62| 7.36 | 4,105.92

i19  |26514.00| unau 3,006.42 1427 | 42,901.65| 1.02 566.83

Wasd1n | 8,106.60 1024 | 83,011.61| 1.97 | 1,096.78

vinshaldu | 4089.00 [nzanethai| 1,022.05 17.86 | 18,253.88| 0.43 241.18

&ule 80.55 17.62 1419.21 | 0.03 18.75

nean 7.41 18.46 136.85 0.00 1.81

fun1e | 10,647.76 9.83  |104,667.44| 2.48 | 1,382.91

neanesieg | 952.74 16.33 | 15,558.20| 0.37 205.56
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