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ABSTRACT

The objective of this research is to study the technical feasibility of biomass pellet production
from coffee endocarp , which are agricultural residues from coffee processing in order to transform them into
alternative energy source. The biomass pellets in this research was produced by hot-press process technique
mixing with water and tapioca starch. The feasibility study consists of 4 parts 1) Fuel properties of the pellets 2)
environmental benefit in term of greenhouse gas emission compared with firewood from Leucaena
leucocepphala and LPG gas 3) The Economic study for investment 4) Application of the biomass pellets in
household as an alternative energy The result showed that ASTM standards, the heating value of pellets was
18.2 MJ/kg and bulk density, moisture content, and ash were 530kg/m? , 11.66 % , 0.93 % respectively. The
100 kg. of biomass pellets from coffee endocarp release 23.24 kg. of greenhouse gas.Which is less than the
greenhouse gas releaseed by LPG gas and firewood from Leucaena leucocepphala that release 41.22 and
73.85 kg. respectively. From the study about Economics the production of pellets per day is 371 kg and cost
are 6.5 Baht per kg. The return on investment period is 2.79 years. Finally the test result showed that 300 g.
biomass pellets used as household energy for cooking provided good flame and heat continuously about 70

minutes.
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=,

AUABNNINAANENWIAWNY Tugaell w.e. 2558-2579 TaeliTngaufisilulsymels

1
aAaa

WaAnanmsnnfiganstimaluladffiaonumsnzas s naandsewnauny n1s
WAHUINAN BN AR DU 52 el AR AR AN LasfnuAsungen e nnnelul

w.e1. 2579 THfldnaaunasNImawn 3a8ay 30 AonI3 EUNAsTHINgATing

A119719 2 LWINIEATHULNHNRRINRITRIAUNY T W.A. 2579

USLLANNARIITH (nnnell 2579

. WA LLYINssE 5,588.24
# WA L

LHAZIGG 19,684.40
T ey WHNZ NG 500.00
2 UHEPAFINNTTH WNIne 50.00
3 @uaa WWNZIRE 5,570.00
4 Prg@anninde/aeade) AR 600.00
5 wAIHNIWIALED WNEIRe 376.00
6 ArrBInIN(RINRIIM) WHNZIRA 680.00
7 WANIHAN WWNEIne 3,002.00
8  WANHLAIRIAL LWHNZINE 6,000.00
9 washaualig INNEIRE 2,906.00
# AN DU Wussfguinineiy 25,088.00
1T WANIHIEE TS AEYITNTRY 495.00
2 Fwaa WA EUYINTAY 22,100.00
3 Anedanan WshafleuwinsinsAy 1,283.00
4 WANUENaNTiag WS EYITNTRY 1,200.00
5 NANIHANNEEUINAD AN SRR 10.00
# WA WAL INsWR 8,712.43
1 Twlefus FuanT/u 14.00
2 AUeA AURFT/T 11.30
3 nsuinlslags AR/ 0.53




M99 2 (s1|)
UsZLANINAIITH \nnneil 2579

# \FaWRsFInN WL AU 8,712.43

4 falulefimudn el 4,800.00

5 @eawAwnedenis TR EUWITNTAL 10.00
AN TINSIHNIAUTI (WS Euvinsnsudy) 39,388.67
ms?%wa“’emuﬁguqﬂﬁw (W ieULiNnsEL) 131,000.00
ﬁ'mhuwﬁ'w'mwﬂLmuﬁi@msef%wﬁ’wmﬁgu@gﬂﬁw (%) 30

T .61, 2579 AN UHHNAHINAN RN ARNE WAIITR WA T muaan
TogAvBanaa 5,570 wnzdndusenniniasay 28.29 IDINFIIU IR N dan
NAIIUANNEDN T W.A. 2579 WANWIRAIINEBUIINTINAAHITMNY 22,100,000 A
Feuwiningudiu vaeRnfiuZesas 88 109NANIHANNEDMTGINA uansEanlauneYa
squnafilinnddnyfugannalunstiduingiudmsundsnmaunuluauanes
Uszinalne lnsflaanaenafosiuunuimuiasugiauasdian i naensas
WAN M FAUAENEAERS 3 gnarans tRaFLEN NI AN AL TIEIY
fing o il

gnBFNERsT 1 MswEENAINZaRAIRgRuLazmAlLlaE NI IImALY

1
a [}

1. A19NMUANUA (Zoning) ANLEENNNTUYNATIAYALNDNRANAIITUNAUNI

1 '
a A

2. nnaimudngAudn g Adshignialdazlomd stiduuwmadsdomae
WA En WD ENINSNEAT PBIREAINNTTLINNNIHARNIAATTNGIH tABENT9YT0N
nsdaniuaeusing o Mifeodes

3. nasaadnFnnsuEnsTanMsTRgRunass I awuadtafivsruy 1w
sruunIsaNas s

4. NFRAUILAEAMUANIATTIUA AR AT BN AINE I AR DN 5
FmineBanneilad wunesgIdemaBauw b

5. N’QL’&%:Hﬂ"lil,l,ﬂigﬁwﬁN'M‘VMLLV]%Lﬁ@ﬁWYﬂT%Lﬂ%L%ﬂLW@Q unEe N RINEn
LI GRRERY

6. dauaBNnliEudu auUnsodamaliladfinannis iz

7. naia A laERAanAN MU Sz AN BN g



8. dnsagninasaugUnanl malilad uazansiuaUnsolnaandsamAL

9. duiaBHMINALgULIUENANagaRe Tegede iianansolindssmmauls

gNEAARST 2 NMARNANEAINNTNER N19TH LALARIANAN ALY

1. dsBunisETangUnaninanasdanlss i nmgeuasaden W widm
WwnfineaFinUTE ANEnIngs

2. faaBnmslEnasssmaumiulssngaarnssnuazaamlszneuns We
@euwA9 RDF nauymnistininsdiunuasfine LPG

3. ALEENATTANUN AN IHNAWNHAIENIRTNITNNATEURENIATA1TRIL ALY
NTRUBENNANIEAN

4. n19ETUAYUNITRNY A1 109 RE9INNTTLIUNITNARALATAAEINNTTN
falilns

5. n19U5uigengsuia e aiuayun s mUIN A UnAUNY Lila AT
Uapasieluniandn n1sausuaznisuiing

gNFANaRSA & nnaassandnfinuaziinfensdaang defiaasedimndsy

VALY

1 1
=9 v

1. AIRANITTUUT DY AN AN U ALNUTIgNADY iuae 5893UN19\TaNsD
UNUIEITUFAN 9

2. FABNN1IAANAINTTHIEBATIN1THIHWRI W AUNT EUN1TULeTH
N19192N9AlATIN1TATUNATITTIAUNY

5. AFNELNg dezrnduinufuasyainaanariindanineg Wy wilsdaRud
Tnaviend Ang

4. MaimuuazsuUsdiayatnaans lenansisinis uariioyasdif Ay
Vinaee

5. W mangasnasT Al naniunsineuazaalszneun1eag o

6. N13RNBUIH d1eneanng Anudn e unAss I AUNUTUNaaew
a9dna iRantai Ul azgnd 1

7. MSENUARHIATEINYATUN R IUNAUNNIEAUAIUA NIBRNIA FI0TINT
WA Tz UM T A Twiutuiosdsanadandaunsuaniudsniioys

ATINITATUNAINIS



FAFIMINAIINAUNE 30 % FinTenaaangeausaTnnne 38 w.e. 2579
aneléiunn AEDP 2015 ansnsasuifudugadinisannisfidamamaasali 590,820
Fuum wazlsnfiunnsanfing Aeunszana nnis s enaaleasatsya 1ns 140
&usnaniueulnaanlafifiauwin (tC0,) agnalsimunisnindantandndngivlunis
KAAWAI AR A dTeyrananeg 3 daude 1) Jgundadsegeans Hunnis
AT HesBH N1 BN s R uaz AT sA NS eY Fana HUS N anaadlls
N BAaNITHAAN AN IBIRBIBISUN1T T HE 913 TN A 1911 u@ﬂ@ﬁﬂﬁwuﬁmm
ﬁmmmmum%mﬁm w3z TunsruaunIanandesiinisindaissdngann
snstlszinateiisnngs 2) dmdameain Budaamaluladludmnianfnuaznisly
FounaifinUsz@nsnngegn ?IWG‘IUqﬂﬂ’]ﬂ’i‘ﬁﬁV"I'NN“HO’M%‘QTMWI‘?@LLZ\]’izm_lﬂ’ﬁNﬁ@l
sondvilaymarnaiuiniunIsauas nsdaiuganaauasunasianaaiinssdanszany
3) flyndanlavnauazngsuden THudilyninisuinisdnnisansninigiifinng
FuwAswiumsUesnss sandeiloynEesnsuss s Nieg nnaseBnnn i Banaa
AnvazlemIFnunasssmauniiags

1. ¥aNIR

Zonna NNy f?ﬂ@ﬁfﬁmﬂﬁaﬁmﬁﬁ aradumiitinvdesaulsznouye
59987 FTANNADTNIINATiTAR Fasnaficunsminflulsguifundsedaning
sranfiguaranlsznaveesiy TnenassdilFandanas enfenszuaunisfivinldifia

a =

m'iLmﬂ&hmmumwNWﬁﬁﬂg’ﬂﬂﬂTu%WJﬂmeﬁmwiﬁmuﬂﬂﬂm FAINIRFINITOIILUN

v
Y o/ A

AANUNASTIH (T

1.1 RunBRIN93H (Agriculture Crop) 1u SudUenas dos drqlna udu
uananissiifgrilgniitedunmdssmlnaemnng wu dadniifuszaysii

1.2 f?ﬂwﬁﬂﬁwwﬂqﬁl,ﬂym (Agriculture Residues) 11 FINTUATULNAY
Wr9dna Fednalne nndamaes

1.3 W lHuaziremieiszoailal# (Wood and Residues) 1% win (5 T1ass
‘jfmﬁqLrﬁmméﬁ"@ﬁamﬂqmmmiﬁuL’ﬁ"'@ﬂ‘smw

14 mwm%ﬁ"ﬂﬁqmﬂ@mmmmw (Waste Streams) 1% WNaU NINKIAE 11
Fp2 uaiAEARETNIINNaaTAUN RN

1.5 2Ly ANDULATHANAT 10U 28TER UATYARRATFg

1.6 MTFARU9ERA wuE AT (g



10

2. mMaudsguBasnadndanas
nnsfaganaaliiigUsnadufew amnsaineinganaafvassia i
nszuannsulsguiideaunauarssenndigdesnns nsruannisudsguiiniis
BanATIANA N WANNS N Usnnnsteadamasiios azaantunisdaiu nsmuas
@ o p=} ' R ¢
LaENITHUAITHNRWIYN NTeUINnITuUIgURFULLLLANANANANH
2.1 BANARUUUEALYIY (Biomass briquettes)
@ o ¥ A ! o 1 e 8 !
HnnnsdpganaalifigUsuuunssnszuen @uimgudnanslinaindn

25 AAAINAT 121 DADYTALYIN SIUAALY 1T1igin

AN 1 TINIRBULDAWYIS

3. Fauaasadia (Biomass pellets)

Y 1

Lﬁuﬂﬁ‘iﬁﬂ%’m’lﬂsfﬁdgﬂ‘i’mLL‘LILIVI‘Nﬂ‘iZ'LIﬂﬂ Wk dgudnatsiasndn 25
fadwas n1sulsguuanenzibiniusninsdemasiissndiBonaauuusnaurs
T | o & KX A a z:i 1 |

ALAINIUNITUTIUATIUEN Fanaad AN ARIRSNNARINEN1TaIBeN (AN
NINNIBINIAB ALY AdunInAne wn1e lszmatunisinsududewasiFaoy
% [ o A ! dydi o =4 v o 4 @) v
ﬁﬂumﬁvgwuﬁfumqwm AR DETALRR LA (HaeLm (g

Fannadaiiin L‘i‘juﬂi:mumiLLﬂi;jﬂ%fsmaTmﬂmﬂﬁﬂmamﬂmw NINI5D
= v o Aa @ Aa 1% = 9 o 74
L@ﬂﬂ?ﬁqmqmufmmﬁwm TGI?_ILQWW;‘?LV‘TE’JNG}L‘lﬁf\]ﬂ?ﬁi’l"l\iﬂ’]‘imiﬂm‘i N5ZUIUNITDALLA

o U o v & ¥ ~ = A o Py
N’m"l‘m‘lﬂ’]ﬁf‘ifi\fwﬂu"lﬂLL@Z:;MV]‘N‘?J?N%‘JN’J@@@LNG‘IG]"ING]T’J\‘iﬂ"I‘j WellSauiguny Fanaad
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Tairunisudaguigu wiulll Bannadmdaanisasuadsifiazaanndt alwdng wnlnd

$18 nsdaeeinedungesrndnanIsw bidiies SAnEMHIUKNHIBINAII TN

v @
AN 2 FINIRUULDALRA

a o &
4. NFTUMUNTHAATINIAA AL

4.1 NEUIUNITUANIBARUA (Initial Size Reduction) FINIRIWIANTY 151

waan (sl el afa9innIaanauIn FRIIIENAY WAaUTENI 5 RaRINAT §1951
v & = v & a Aa & P v - 1o & w

msfafialueiessnla nsdldanaaiiflawndnagudn W Aides unau euiiudng
ABINIUNTZUIRNTH

4.2 NTrUNN19in LAY (Drying) BanaalaeialUsziiaanudnlssunmdes

az 50 Zafludniige Tunsruaunisdadindieswitnisanaastuliegssnindeaas 8-12

el FEanaadafiafidgmnind nszuannisviniussansnsavinilaenisey (Flash

Dryer) s UTaTwndimmauunmam (Rotary Drum Dryer) (ingin

4.3 N9TUINNI9EALERA (Pelletizing) $iaanseinniuiaiasdefiaganaa Loy

o A A e

Fonnafignadesgirsasdniudestianianeg gnnasnneiuwazmpniringiunanu

Y U

1
@ 1% A o a o

avlugmannan Wedngiuassedwasiiesezfiausadaaniuseninemnisgmannd

9

o/

AeFL

o o a

a a v o @ v Aa £ o v A Ao
uangey Lﬂﬂﬂ’m}i‘iﬂusfuﬂ‘i:iﬂ'luﬂq‘iﬂﬂLIH@ V"I'J’]N‘j’ﬂ‘i«l‘i/lLﬂG‘I‘?.IuWWT‘Vi@ﬂHNWNTu
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a o o o

a d & o o ®g o & & < d {
Aan1swagundasWifugadszanyinananusudatuiduta Waganoaszinaend (1

q

v A o

Feflnsinuargnsin i Facuenanunfinanis

4.4 N92UIUN1T8ARNNE (Cooling) Wunisszurganuieuresdanag
v & A = o & v & o g a v &
fmLumm@ﬂmmmmm@mum%LﬂummLmzmgﬂﬂmm@mmrﬂmm

o/ . . . v & A A 1%

4.5 N92UMNITAANTEN (Final Sieving) F9HIA8ALAATIABNHITINIATBNE RS
Py 1 1 =) o o @) = | & A [P
N;jﬂﬁqummmwfummuﬂu AsAansaadunsfndenidntantasnintifesn uay

YiNNM9u559aTidaNIafianInaNy sdneueansmising

¥ v =
NIEUAUNTIURA | —] nizmumiwﬁmmq —» NISUIRNTIIBELNF

}

NTLUIUNIARNTO e nizmummmgmﬁqﬂ

v @
AN 3 NSTUIRNTITDALNATININ

5. B9AUTENAULLULUTEHNMYIEINIR

5.1 A21HTW (Moisture) AaUuosdnfifinifiveg iudanaa Wesarndoulng)
Fannalunandnnienisinens S9fiANAEENgs MeinganaallulsgUifiunasenly
MR ANEUAIIAINGT 50%

. @ J P PP Y 1 o

5.2 33zl (Volatile Matter) iinaanlianafinviilfdne ansmandieu
Talnsansuan fum arduannaunsnlisandefinai iwn i Fanrafifiasszmag
mgfennnasnsatunsRnWigine

< o . @ ! pRig a v
5.3 ANSUBUAIRa (Fixed Carbon) iudauiidaataafiasaaslaseaing
v '3 @ o Aa a '3 o W

Tuanavasdanns Usznaudaesiaaniusuiiunan Fannafifiudunmnniusuassotias
azaun U HlHR AgomgRaafialnean nsfialnin

5.4 31dn (Ash) An aspflunadidedudanaa Wagnwivliagreanysol

£
u&q ez lianusam s lE natufiugign Fannausazlsvnyidadaulsnnoddnlugn
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HAAUANAITW BeBtdnassafenszensiueneld fadunafenisenis Basaadis
YInna@idnuinasfiasilinisdan1seg 19gnian
5.5 N153LATNzBsAUTEnaun1aAl (Ultimate Analysis) 1un1931As199%
ydnaaueessns Wun arsuew () lasian (H) eandiau (0) ulnsiau (N) Fames
o, & A a v (= v ! a !
() naBanaadnBamdsdinsfnieinlunszuounmawn fiasuUdsenaieguasennie
VSanasnnysadioaiesln uazansazieifianansznuneduanion

5.6 N13TAAIAIINE BN (Heating Value) 1un15dnAInassnuaIssani

4 !
a A a aaa

Fouaadngwesnuianuwi@amisdefiaufisewn il nsiarinnien azgniin
4 =

naneasIiugUnIsdiiiBendt vant uaae3Amasd (Bomb Calorimeter) ZldiA1aax

Zaulumion qasnnsi wia fugaseflansi.

Fuel

AN

~
r g

Dry substance Moisture

S &L
Ll Cdl

AN

Combustible substance Ash

5
rd

N
M~
A 4

Volatiles Fixed Carbon

5
r g

N
A

AN 4 asddsznaulaglssntaaasiangs

b4
6. NSINITNITAALVINTDINAY

6.1 N52UINNITBAE8N (Hot Press Process) Lﬂum‘sé’mwiﬂﬂmﬁﬁma G

v

AINNABUARBANTYLANNNT ANNSENTTERIMRUsTHNDs 350 auAaIdad LHe L

U

o/

Fan [F5uAHEauaziinansiadBunadnd e dandmiiu vinlannsodaiingUans

Hlneiilifaslisingsyam dapdnarmedagiisnunsnimvindemassiaenszuaunssn



14

L &

3au 19 Ddey unay Wiedig Fedalne sudes Feiaquailidumufimassin

NANARNITLNEAT

@ o

6.2 N32UINN158ALEIN (Cold Press Process) WHNzamsuTan i AaNIs

q

a

lo o oy v < A
TN@U@Qﬂu@QHﬂQWNi@H eIt 2 95A8

[

6.2.1 miﬁmLﬁmﬁm?mﬁqﬂfi:muﬁfmﬁmmwﬂmu 152811

=h_

! o o o ¥ ¥ o o v o o & aad & ad
nueidUsnasnaniiudinnIsanfeusIiuge naruann1emdudsiiludnsnis
Aunliwialy WndssmmuaziismsHdudon

v & 1®e o @ o 199

6.2.2 nasaduuun i MaaUszann WinsruunisdngUuoulng s
wssntun1ssngendnUnfisnniienlanaresiasinnissusauruanduian(y
nszuaunasnfiuasideciuamasifiiaguuar ndsembinannuasianazaan

Y < o oA = % 1Y o o ] o [
BasdunauniadaiasennldfinanaudaUszaiuuas dawinnisuadagneuingi
isaedanndaniniawe i najann

! A o v ®
7. 81m3gRA 9 Ngafiuganaatade
g o =4 & ! v =
srUUNITeReBanaadmdare inl smAnazzndUsyme fesfiszuy
NN3AUANANNUALTITMUANTASIHIB R AsAfia e nafastiuntsin THuas
Gifianansznusedeuandan n19997 3 uaasniasguanaaenn 4 Uszne laanis

ARLABNNIATIINIEALNANIBNTINIAUART U TEINA

A5 3 MaSeuifieuninsgiudantasaiinie 4 Uszine

EU Korea Sweden Thailand

Specifications Units
EN 14961-1 Grade3 Group 2 LISAESTHAT

Diameter mm. 6-8 6-8 Tsitanng 6-12
Length mm. 3.15-40 <32 < 50 3.15-40
Bulk Density kg/m3 > 600 > b50 > 500 > 600
Moisture content % wit. <10 <15 <10 <10
Ash content % wt. < 0.7 <3.0 <15 < 20
Net Calorific

MJ/kg 16.5-19 >16.9 >16.9 > 14.6

value
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M15719 3 (M1D)

EU Korea Sweden Thailand

Specifications Units
EN 14961-1 Grade3 Group 2 LASAESSHAT

Sulfur content % wt. < 0.03 < 0.05 < 0.08 < 0.02
Nitrogen content % wt. <0.3 < 0.7 ﬁiﬂ’iﬂﬂg <0.3
Chlorine content % wt. < 0.02 <0.05 < 0.03 < 0.02

mnmﬁm%ﬁuLﬁﬂ‘ummgmﬁqmaé’mﬁmmﬂﬂi:mﬂmjmwqu‘l}m Uszine
Al Ussmasdnuuazlszmaing Tnalinnnsgmdonasmdalunsagoniniim
] 1 & A o 74 v A (% =0
NANNADILARZUSTENA WUV 4 ﬁi:mmlmmmgm%mmmLN@Tﬂ@meﬂu Tagd
1 1 4 U I 1 % a9y =
mfmLmﬂmﬁmm@wqm'ﬁgmmﬂu@ﬂ 14 ANAIIHEDY TALUSUNALNIYA I LAY RTLAY
anmsgulinniign 16.9 Mikg dandszmaneBusiug 14.6 Mikg usiu
8. AnunInganIa ulsumA g
%1l 2556 NTHARHHINRI U AUTHLATERITNENANIN NTINTNNRINNY I

fnsdmindeyadnenimdanaalulsamaine Tnafnuiuazssusandays Anuilfiu

14
= o/

maUgnie n19fiufieafiy sonfeliufilgn SR Wanan uazUSHuNanaAn Tuusas

U

auneewndamdneeslszmaing dayanisfinuiiiniennanesueesdinmsegia

L4

AN9NEAT NTENTANBATURLANNTDS LaLIHNTTIIAILNNITINELUIRNNTW Tn0g

1 H
P ! v

FAUFIHAUT LARF UL INNITT LAZA A LAREUUIE N IHLA A BN DURZAINTAD
Uszmalne dayan191n9ne9ulseaneasdineun ey uanasnsin1sinaaue 9uas

' { A o @ o/
wigsiifigadies aquUiliuansednanmianaalulszmelng
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o _ . IRIULYIN
o UsnenLia UsN1 ATAITHN Y o .
AUAAININ . a o . WINKWAL
(81%) ANLAND (F1%) 5894 (T)J)
(ktoe)
1. W19 19,005,628.14  10,892,826.89 134,308.56 3,188.71
2. WNAL 8,145,269.20 138,985.84 1,879.09 44.61
3. luuazeandas 17,016,248.08  15,170,760.34  234,843.37 5,575.58
4. %1398 28,026,761.54 0 0 0
5. 40f LAY AIHW
) 9,315,603.52  8,849,823.34  86,993.76 2,065.38
?IWQT‘WG]
6. F3tnalnm 1,215,078.72 120,997.14 1,163.99 27.64
7. AINEREIU WA 6,045,508.40  5,881,311.88  32,288.40 766.58
8. NINNUFLIRS 1,813,652.52 0 0 0
9. WanNIUAULAY  8,463,711.76 0 0 0
10. BduLNgNYINgT 1,957,280.00  1,957,280.00  14,757.89 350.38
- _B | . IRIULYIN
. Usnamiine Nl ATAITH Y o .
AHAAININ h _ . WINKWAL
(81%4) ANLAND (F13) 5894 (TJ)
(ktoe)
1. syt 18,065,006.01  16,357,551.14  28,789.29 683.51
12. nzangUianian  4,099,859.52  2,207,873.62  15,985.00 379.51
13, &l dwn 2,434,291.59 0 0 0
14. NEaUAN 512,482.44 0 0 0
15.20 AdudnAe
e oL 65,017.48 61,766.61 1,002.47 23.8
NALYHT DIANS
16. 8 570 AL
1,094,365.00 875,492.00 5,751.98 136.56

HIWNNIT
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a4l _ . RN
o UsNITILAA N1 ATATN Y oo .
ARATININ . Y . . WINKAL
(A1%4) ANLAAD (A1) a4 (TJ)
(ktoe)
17. Uane@anennsn 2,626,476.00 0 0 0
18. Unlsanenisn 2,626,476.00 0 0 0
19. BLADLUALAE [
656,619.00 0] 0 0]
#19NT5T
20. SULAVIZANY
. 292,909.57 236,085.11 3,635.71 86.32
HINE19
21, wasnuazniy
Y 333,310.89 3,334.11 4.1 1.28
ALl
22. N¥ATNZNENL 252,508.25 21,968.22 393.89 9.35
23. WADNNTHNINAN
. 70,038.56 68,364.29 375.32 8.91
NG
59N 134,134,102.21 62,844,420.53 562,222.85 13,348.12

anfiayadnanmBanaaresdsznalng U 2556 wugauaavaiseilafidllign

iU AnUs el denalidusNno@aNIaAIAaNINng 80% 2aNLSH1DEINIAT

Andn 1w Wnasganday gon WLasa1duitalng wSisualsnas a16u U uay

NeaeUNA NN 1T %ﬂﬂﬂ@ﬁuﬂ@ﬂﬁdﬁ’mﬁﬂﬂ‘iﬁmﬂLLﬂzﬁ’I%QN’Jﬂmﬁﬁﬁtﬂwﬁmﬁu

WANTHYAUNUDBIU TN A Y 92a1N19083 191092 Ll f1un RS9I Lazlsen e

R e N el ars

NTHNAUINAIN T AUNHLAZ B NEN AN NTn90nasulfisausaniioya

ARENINNANIMIINTanaaeasszmaing ulayasieDifsatunisudunmniandn

WRITHIINTINALALN1F3 (U T Fwsng T



18

f1519 5 qaﬂmwwﬁiamumn%qmmmﬂszLﬂﬁ?ﬂﬂ 1) 2556 waz 1 2560

FININ (WUAN)

NSTANIURENS LS . .

U 2556 U 2560
1. nsHAnne TuUszme 8,347 61,227
2. naddn 0 0
3. NN9ENDaN 0 0
SINNTTTAVINASITN A W FUNINH A 8,347 61,227
1. Tsalnsitn
2. WASAIINFDY 2,981 27,376
3. LAABIEIFANT 48 3,413
m‘mﬂ‘sgﬂﬁlu q 0 0
squmsuﬂsgﬂﬁgmuﬂ 3,029 30,789
1. gARINNITHNTTNER 5,318 30,438
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1 1.104 0.002 99.818
2 1.029 0.001 99.902 0.93
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