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Research Title : Potential Energy of the Fuel Briquettes from Young coconut shells
Researcher :  SANGWOEI SAWEKWIHAREE , UDOMDEJA POLYIUM
Year 2020

ABSTRACT

Young coconut shells are a byproduct after processing coconut juice, which can be used to
produce a solid-fuel. This fuel from the coconut shell is an alternative source instead of using
firewood or charcoal made of timber in the natural forest. The solid-fuel from young coconut shells
was prepared by using a wet glue powder as a binder then was compressed by using a briquette
machine. The black coconut briquette was stable after exposure to the sun. The average of the
briquette combustion rate was at 11.24 g /min. There is no eruption, smut, smoke, and odor by using
the young coconut shell briquette yo start a fire. To sum up, a young coconut shell has a high
potential as an alternative biomass material for producing a briquette, especially for commercial.
This solution can increase the reduction of haze weather in the sight of solid waste incineration and

also global warming.



11

naanssuilsema

9 Y
[ 2

Y a 4 a A Y 0o AW A o
Iv8veveunY AuzINemaaiuazmalulas nlnnulunisiiiteasaisiuiu
a 4 a [
9,000 1IN VOUBUAMAMLINGIMIAATHAZINA TUTaD UHIINGIAINA T AT IBUINANTZUAT
Aq ¥ o PR} a wa 7 A A Av o &
nlimsadvayunslenesdquianis guUnial nazIealen1d o IMNUITEFUTIAY
sreznalivua  uazveveugunniadla undwugi tagunanuFIomae nlvny

[

ya Y A
NIVYAIYALTUDNN



a &’ a v | = Y 1
msnanwaInasaunInnlasnuznieeu

Production of fuel briquettes from young coconut shells

anuiwnuazanumagyvesifym

@ 4 @ < {a 1 a 5%
tatiuannzmsaisundsnuiulgmningadenngesugnauaz deanveslszme

L]

¥
A a 3

I~ [ 1 [} [}
Wued19au1n NINUIBNIUTINGIINHIIATINTAANT IFNA T UFoINE NI Talin1g
o [ ¥ a [ a 1 ] 4
auayuldlFmanuFomaeInAesITUIIA HAZNITHIHAINAIIUNALNY 1HDI910
I 1% A {
Uszmelngveusdulsemanyasnssy IdnsnnlunsnaniyHan19n1SA¥ATNAINITD
) a I o 9 1 o 1 a A Y I 1
wmwaadlunasaunaunuld uananlvgvoswandaniamsinuas e ldiunvasems
Y o Aa J Lﬂy Y a g o dﬂl a 4 o Y 1 a
vedlan onhwanaawia 1ty IHaatluwanuemal Nz lviurasemisvea lantnaniig
1 1 o 1 J a
PALAAY LA IZAINANTENUADNITAITIOGUDIIANYBITA 1A
v & Ya v KX A a o A 9 1 A a 2 g o Y a
AUAITIIHInNNAR TumMs i denuznineeunmasnuuvez i Ining
4 o a I o dy Aa o 1 9 a ¢ =
152 Tow Iagn15 UM UWAINUIFDINAIDALNG AEATLUIUNITNIINGIAITAT HI9L
Y
freaatlyrivesivasne aadyinaniie aatlyminisauaaundsann aans l¥nadenu
dy a %j @ YAy 1 Y a o a
Womaeniiu aadywinms 1$iunazan ldnnsssuna vazaamaiwaananienis
A J 1 a I [ a dy a o 1 A
NHATNDULYAI91HI5UB lanUINAA UNAIIIUNAUNY PITHAAIFDINAIDALNIIINaDN
9 ' = g = ] e A 2 ° Y a A
wgnieouIvudnuuinanialunislylse Teaiannvezimasnauirlvmayan iy

) a g - a o ' § g @ 91 9 U a
TQSUWNTWQGILTJUL%@LWﬁQ@ﬂLLW\? LﬁﬂLﬂUWﬁQQWUWﬂLLWu Lmumﬂﬂfmuhlumﬂﬂm‘iiu%m Lag

< ' @ Ad A ]
L’]J‘L!U,W’ﬁ\‘]Wﬁ\?\?’ll&ﬂ@&ﬂﬂﬂﬂﬂﬂﬂﬁ’ﬂqﬂ

(Y] d av
’mqﬂsxmﬂmmmi’si}ﬂ

A o = Qy = 9 [ a I 49’ a o 1
1. weihvezimaend taenueninesulHan uremasoana

d’ = [ 9 [ dy a o 1 A 9 1
2. IOANEIANENINATUNA I THYDUFDINAI0ALNINILGonNZ NI 10U

VOUIVAVDINISIVY
A Y a oA = a 14 =
1. da0unnaaed Healluanisnil (9406) nmzImemdaastazina Iulag
PMING1RUNA 11 1ag51BUIAANTEUAT
A Y s g 2L < Yy v Y 9
2. uasauzninesu iullursuang anuaaliuiia udrnunszurumsenlusd

Y Y o Y Y I T { A
’U@Gl?inJuPNLLa’Jmm@@Gl‘ViL“]J‘LJLWNL“BEJLWN



=

k4 F H
3. dsziivguamuazquavliaveusemas Iagdeiusemach ldamasnuaiy

Y T8 X a Aa
IDUFI LA Wuwemasng

c" Ly
Uszleruimanazlasy
Y
1. aadymmsunauaauna I UFINGS
Y
2. aatlymimanznvezmaong
o A Qy 9 [ A a 3 [ YA 1
3. hvezmasnanadyan iy tazsaaiundsnunauny unums lsiuuazau

Tdnihsssumna

a [y d
HENUANNIRIN
HOINAIOANNS ( fuel briquette ) MN1BDI MFUUDITARAUTITUIIA 15U 1a]
9 4 v 9 A < 1 a 4 A o = 9
nzawznd1 nzanhay i ine waenwaauziranumiud naeniine naenuznin
] a £ I 1 I Y o g 1 A
90U UATVILINADNIN1) MU UaIY tazueaudlune uadvalluunanugnsan
9
ADINTS
A Y] v Y 1 IS YA A 3
naenuzn31390u (young coconut shell) gnuznineswiluwaldninldonuonuds
A A g A & ' s £ Y a . A A
Wrgudurianiaedluaznailhdy waneninilsznoudds tein131 (epicarp) AvtJasnuen
o I 4 [ I 1 4
dalddeluaziuli Tea15 (mesocarp) H3alouznii dalddrealuseduaruenlansy
o ' 4 I 1 ad
(endocarp) ¥3onza1weni1 davnalweulaasin lszdudiuvevoulamilsy vio
=1 [ 49' 9 [l 9 [ g’/ = dy Aw 9 | g
Fonn ianzni amvesuzniiesy 1 wary szl lunsulsznuld vazauvesiin

a o =S 1 1

9 1 A d A A Aa = [ =
VZNF 10 UMT UIATOIANINTTTUFIANNT A1 lliJiJ]lGlJllu NUTTIAAN LT UAalsyy

A 3 y A a 2

o 3 g § 1 I3 o
V\'@ﬁﬂi’)iﬁ TWLL‘V]ﬁL"%ﬂM mamﬂuﬁ'u Lﬁaﬂummw%’naauum mwaaﬂzmgﬂumﬂz N13UN

A 9 1 a I dy Aa o =] A
vazilaonuznsieounmanuFenaoaung ‘ﬂ\1Lﬂullu’lﬂ%‘]‘ﬂﬂﬂluﬂ'ﬁaﬂﬂﬂgﬁ'ﬁl83



2

=).

un

U

a d' d' Y
ONA1UASITHIVYNINYIVUD

v
aAa A Y

uRangugiineIdeq
9 < A A9 a & ] J A o 3
wzwinunssuausiianivegluasegathdy lulidnvazdululsenovuuuvuun
a 4 . [ < J
Halszneaualeeiin1id(epicarp) Avtaonuen da'luv1ely azduii Tea15Y (mesocarp ) 1150
@ I 1 14 @ 1 14
Touzn31 gl lududrueulan$y (endocarp) Hionzarwznii davinaiueulanisyl
I 1 ard { 1 ¢ I @ 4
w1 sgiludrwenlamil Sy vienFoniuliouznin ugndnduivearswalseTowd yn
' Y H ] =< 9 S ¥ Y 2 1 H Y v ) A A
druveauzni1awasIn audgen 15se Teant lanadu i sihweznineon Wwnsesauan
ady 1a o oA A ' ' a o ~ 3
53509187 11 Tvain Bsanau Bussiganggu unadon oawosa TnunaiFow ian
H o {1 0 I (% J
sawduhaang Ina waginIna isumei l)adailundanla uazlises luuea Tnau
é =\ 9 d' A o a 1 o ya @ &Y 1 ] ] %
(Estrogen) Fatinihimilousges luumanaedgs i ldramiinsgdu wlaalas sedesiums
a 3 A Ao -] 14 a a [ o A
malsauzierianduiuinueei luu uazansinisialnavesansionualszsudon

(www.prayod.com)

DIUOANN
A Yo v @ vy 1 & X gy 0 ' Y
‘Hawﬂﬂauﬂumg%mmzﬂumﬂﬂumu%mmu m”lﬂmﬂmiummﬂuulummw
I 1 19 @ a 1Y) < Y (Y] k4 <3 3
L‘IJ‘L!E]TL! LL@Iﬂ’JfJ‘WiZf’J%ﬂ3fJﬂTWf’JLlEJTJhlﬂﬁallﬂQWi%UTWﬁNLﬂ%WﬁZL%T@QW'J NITDIANITUAIUN U
a o 9 Y o Y, ' s
Lﬂﬂﬁﬂﬂﬂ?iﬂl?ﬂllﬂﬁullllﬂluﬂHWWI ﬁﬁiJVIQﬂTﬁﬂJTﬂL!ﬂﬁuWﬁ\‘]\ﬂ‘lﬂﬂﬂ?ﬂ@nﬁ 9 Wi%@\‘i‘ﬂ‘ﬂﬁ\‘iﬁ
4 1 ?)I % Qv =)
Wi%ﬁ'lﬂ)’ﬂ?iﬁl,ﬁ}')i]ﬂl!ﬁgwGJJHWW’(J\N'I‘LWI@LWIU AUAUTNUYITING D %\‘]Lﬂﬂiﬂi\?ﬂ?iﬁlu
oA 1 o [ a 1 o = o A
WITTTIFATTAN ) mnmﬂuﬂ%@uu YU Glu@ﬁfmmiwaﬁmu Wi%@\iﬂﬂi\iﬂWi%i'l"]fﬂ'lisluﬂ'ﬁ
o w A 9 ] o v 1 dy a < A 1 dy a a
unﬁ@maeh LYY Nﬂ@l'ﬂﬂ)"ﬂllTE]@]L“]JHLWNL"HE]LWQ\? SHAUTYNIT LFDINAUVYT
[ A EX a U [ = a v ) 9 dald'
’Jt’f@‘ﬂElf])'cluﬂ'l‘iWﬁGlﬂ1u’f]@LL1/I\‘]3JWﬁ1EJ“]5u@ LYY G]N"UTJIW@ NZATUSNITI UNAY VIaDd
J o Y Y o @
V\I'I\TSﬁIWQIWﬂ ﬂZa’l‘]J’lﬁll NINNTUASIU NNADBIN G]f'lu@yflfl LW?I}'IM‘L!?('I’]JZWQQ meﬂﬁaﬂ

=

<
nisou duau

AMANTAVIINIUIANS
4 S Y Yo g A
- Tdawdouga iesnniduniwi ldSumswn Indiaud
- dasast lutimsandanaz lihategunim msizam Idgnmn Inddrequugiinu

800 D3N



v 1 Y = ]
NUUIU mmsai%"’lﬂmummm"lmsmmm 2.5-31m

Usznda marz 14 1duu liuan vaz lisudioaanda

liuanilsen edreauldna
[P= ) A dy Y
- hifindu itlesnnanururivenin
- TifinAu ma RN IR 5ITNING 100 % Minaudisaiila o

) Y 9 yg A 1 9 o q Y 1Y = ! 1
Tigunaneny ez ¥ ludnenmasemilosyin 13 lude s asuauiion o

Tranudeougeaiuane luqunuiiissnnanuvuiivvessumnunnau

Y d
mmgmwammm N, — B.0.4.

NUDAUNG

v
6. UVOUVEY
a o J g ' @ 1 { o J < @
6.0 VIATIIUNIANUN UN. — 5.0.9. ﬁ ATDUAQUIRWISDIUDALLNN ﬁ‘ﬂ’liﬂﬂﬂ\?ﬂ%ﬂﬂ’lulﬂﬂ uioa

I 1 A o @ a v v 9 3 '
UJ‘L!LW]\“I Wi@ﬂ'li]'lﬂ')ﬁﬂ‘ﬁiiﬂ%'lﬁu'lﬂﬂlﬂHLL‘VNLL'G’JLW'IQHL“]JHE‘I'IH

. UNHN

o A a o 4 A v dy
ﬂ'ﬂlﬂ’m18%@@?\1%1%}11!%1@5@1“Wa@lﬂmcﬂ N, — 5.0.4. mma"lﬂu

[ a a

1 @ [ a [ P o 1
0.0 DIUDAUNT UUEDI WAANUIN 1AINNITUTARALTIIUIG U IInZa1uenig nzal

Q

J @ I J o < < [ '
1hdn FedmIng vusuiuow embuvadussvsoaudroailumnsaugilnse

o w

A Y A a a 1 dy A v Q 1 A Y
NABDINTT UIBUNINYAUTITNTIA IFU LUNAY ViaeY MW@@UJHLWN@H?JQ‘UVISQVW]@Qfﬂi

Y KX o I 1
TSR RPN ITARISI VLA R LY

' ] = o 9 A Y ' ) v A ' 3 A
lo.lo AMANUIOU KUY Wﬁ\‘]\ﬂu‘ﬂ?']ui@u‘ﬂ”lﬂ%’]ﬂﬂ’]ﬁ!ﬂ’]ﬂ’]uﬁuﬂG) NI Nﬁugﬂ!’ﬂuuﬂﬁﬂﬁ

AONTU

o.0 anyuzna il

Y IS o

TumruzussyRernudedisiniudennu vinalndifesnu Jadaitaue

u

Tunlsrz orauanyinldrhg

o.lo M3lFanu



4y a 1 I~ < ' @ A
dioaa ldoa litiazna linszdu Tulatuuaznau
2
m.n AIUBU
1T Aa %} [+%)
doaliinudosas o Tasiimiin
0. MANNToU

Y v 9 J A 1 [
mm"luu@ﬂmw &,&oo0 LINADTIADNTN

MINANNUDAUNIDINUNAL
~ o a 3 1 o ] Y 9 I A Y a 12 Lg
upavNazivInanluousaunaanunay ladsudluunaunuisain lulanuiuy

& 1 a U 1A o a 4 J @ ' o I
(mm&vullumu 10%) Lma‘Umﬂwtywmmwamﬂumuammq %zmmmﬂulﬂmﬂmmau

v
= 1 =

= Y = dy ° o Y v Py @ ) g ]

BAVSHHAULASHAITUTUA ﬁ?ﬂTSﬂMTNWiGﬁ@ﬂqﬂiuﬂuﬂ ﬁ'Ju'V]ﬂWﬂhl'N]WMQWUﬂ“uuulliJﬁWlﬂﬁﬂ
o ¥ a 1 o R ¥ Y 9 &2 oq9 d a X 1ot
umﬂwammuammﬂa LWﬁW%%%Tﬂu“ﬂﬂﬂullagl‘HﬂWQ “ﬁﬂﬂ?iﬁllﬂﬁﬂﬂﬂﬂﬂ’ﬂﬂ%ﬂ’gﬂ L13J3J

A A o a < J [ 1 Yy A A v 9 v 9 1
ﬁ]mauwrwemzmmwamﬂumuammﬂ@ L‘Llﬂili]'lﬂ!,ﬂiﬂﬂﬂﬂﬂ?ﬂﬂﬁgﬂﬂuﬂ'ﬁﬂﬂﬁﬂuﬁ]gqﬂ

@ a 9y

Yo q 9 'y Y o { v Yo ° o
awnsoldoalmiuundla winvzihunavian Hawamanldiuiagdu S1dewiunan’ll
1 Adal 1 Jas A v o 9 A 1 o 9 Adyy A I Y
ou lannudulng e ldismernunumsendimsoinildouaromlsaanla weldla
A~ dal 1A A A < ) o A o
unavfinnurulunu 10% rilouneenuain laTamuunay dwmsuunauiieenuion

< g o y A o Y o o T v
”lcﬂmﬂmmauuu ’d?hﬁﬂuflﬂﬁﬂlﬂiﬂ\m@LLﬂﬁ“U u,aaaﬂaaﬂuuﬂuum%lummmau'lmaEJ

vy o 1 dy U ~ =) (=} dy
T@ﬂ”lmmm"lﬂau”lammmuﬂau INFIZUNAUNDONNIIINNTEUIUNITAU i]lellllﬂ’Hll%‘u

1w A ' @ <

19y U o 3 A FY
uaz"lmmiau ﬂmummﬁam‘iﬁaﬂ L‘W51$ﬂJuWﬂﬂl@ﬂL!ﬂﬁ‘]anﬂuﬂiﬂ’ﬂslﬂmﬁENﬂ‘L!‘VIﬂLlIﬂ

Q

=

NTHAADIUDAUNININUNAVIZTUNITAINUNYNNIINITHAADIUOAUNIDIN

U

A

da/ 4 t4 a 1 @ J = 1 a 1 @ ' dy 4
ﬂlla@ﬂ l,ummﬂqﬂﬂimmswammammammmau i]$3J1T’EJEJﬂ'J'Iﬂ'IiWﬁG]ﬂ'lu'f)ﬂllﬂﬁnﬂ“lllaf]ﬂ

9 [

= A A o A = < a FY () = 1 dy <
L‘WEJ\‘]LLﬂllL‘ﬂi@\‘i@ﬂLLﬂﬁ‘ULﬂﬁf’)\?Lﬂﬂ?ﬂﬁTNTiﬂWﬁ@NTl!llﬂIﬂlelﬂJG]?NNWH@”Ullﬁﬂ’JﬁJGBuﬂllﬂ 200
I a ) ] A 1 o 1 I 1 o [ Sy Y o
ﬂ@ﬂll%‘ﬂuﬁuﬂ%!‘ﬂ\‘]ﬂu%Tﬂllﬂﬁ‘ﬂ mmmﬂﬂmmmﬂuam’emummmmamaﬂﬂllmsvuﬂu
A ~ - a g & A & A ) A ) '
Lu@ﬁ%WﬂLLﬂﬁUNQﬂVHHW@LWENGL‘L!ﬂ?iWﬁ@]Lﬂulﬂ)’@L‘Wﬁ\‘]LHNLW?ﬂ%VIﬂLWIHV\l‘L!LLﬁgulM L1919
o < A 9 o @ (I} | Y o & Y @
L!‘iJiW‘L!GH?Ji]f]ﬂWﬁLﬂ’ULﬂfJ’JGUTJ ﬁ?‘ﬁi‘ﬂ§1ﬂ1llﬂaﬂhlllLﬂﬁ]$3JﬂflluﬁTLLﬁzﬂiﬁTﬂ%H‘}Ju@]@\iﬂﬂﬁ]u
v A A & < Y a A v 9 & ' o A
LLﬂﬁ’UUl’JL‘WfJf‘ﬂiWZWI‘V\lullﬂﬁ‘1JL1J‘L!f‘ﬂiﬂ1!»‘]1!‘1@1!‘1]Mﬂ@]@\ﬂﬂ)’iuﬂﬁ“ﬁﬂllﬂﬁﬂ “lu’gwmuﬂ LUBNDIN
o ] o I 1 ] 4 ¥ H I
unaundaudl liawnsasnmanwldiduunsed 14 iWegmit nievwWuazudsaniluunay
[ a A o { o I U { o
varruan uaoiunavunoaud lwrldiduou szamisoasaninanglioala
[ Z’, Y a KX 9 [ ' o I 1 o [ A =1 o 1 F
muummwammmammauﬂﬂuuﬂﬂmuﬂumuemmq WaMMIUNUDIUIINNSATNSNITI
' 2 A Y Y < 1 ' Y
Hag 01U NV BYLLA D ﬁ]Sllﬂﬂ’J"liJLlﬂNLﬁQ AIUNUNIU ﬂ:nuwmuuummmuiﬂammﬂu

ay [ 1 Y I ]
'J‘ﬁﬂ']ilW'lLLﬂﬂ”]J’f]@L!ﬂQﬁl'ﬁlﬂuiﬂu



) ' I 1 o ' = axy [ I
miunmqﬂullﬂmuﬂumuammqmﬂuﬂa‘u UUANHANYITNITINININ "lmmzmumi

a 1

Y ax Yy o a ) ! Y A R, A ]
A2875 1HAED 200 aas wmamagnevesnsuihld wiommanlanuue swwidenld
an vy & ¥ 2 A o )
3% Trun lanaiu duaoumswsnviaunungm 1
a7 NIZVIUMIHANDIUBAUNIDINUNAL
o ~ <3 9 A @ [
1. wnauneanuan s Tarnuunaumiasoadaunaunay
A [ 1 [ < 1A
2. 1ATedRAUNILNAVDALNALe LD UNIW L INUNAL

3. s ldwdluousaunsnnunay

>

A 1 o 1 [
U559 tlodsmiean 1)
AMANTAVDINIUIAUNININUNAY : (http:/www.charcoal.snmeenter.com)
iq ¥ < ¥ a 1 Y o
aloduremauniieuniulina 'l
A o I 1 9 1 g @ [ [ ~ 9
- paaumbhuendy ouedmuiniminunavusaszviie ll 70% o1un'ldan
S [} 9 1 9 Y ] 1 d' o 9
UAAUTANAINUANUTBUNAUAITUAR MU T UTRINIID LN A 11]
[ a 1 1 1 4 ) 1 a d 9 2’,
- msoaunaustauuuuay Tuuiu e lilmo 1w wadnsziannudsunIaod
a [y ] ] L% ) 9 9 LI ) 1 d’ o [
¥ u ANy limnu M ldszeznarlunisldau limsu orunvhannunausa
AUz 1F lau1nI
9 9 4 3 ' )] Yo Yyl A
- Tianudeunedszina losnndluoun lasumsm Iusidun

v ] FY 1 o U 9 Yy a Aa
- ‘]Jﬁﬁlﬂﬂﬂvluﬁﬁ1iﬁﬂﬂ1ﬂllﬁ$UliJ‘l/ﬂﬁ'lthZf"lJﬂﬁ/‘l LWiwam"l@gmm“lwumﬂqmwmmu

U

' ' o & ¥ o
800 orn 1 luliansneuzs semsonadounuouia il 1§ Tasmsin lduihdeumndu

9 I Ao 1 ~Aq Y ' A ' <
wiodlwuihdduaasianlagnenun lugnuazlimsneuzisa)
- unu aansalFlduunnoiu lisssua1ng 2.5 - 3
- szvda maz e lauiu Tduandae
- auanisen egreniu il
A o A dy 9
- hifadu dlesnnanuruiliosun
- lilnAu msER@ennTagEITNea 100 % linduasaiila o
[ [ Y Y d'd' U Y o Y [ d' 1 ]
- lidunanadu ez lFlunnenmasemilosyin 13 ludea)deuauiios o

- Manudougeminawe liqunuiiosninanuvuinivaesnuminunnaiu

DUOAUNIDINH IV INA

XA Ao o a oo ) ' N o Y L o,
Gluwumqm@qmwmnmiﬂgﬂ"m’ﬂwmnﬂ l,mazqg]mau%w1ﬂw¢1gﬂvmﬂumuau

v 9y o v oA v 9 Y o U A o 9 o & L} o da!
Ulllu’é]ﬂ °]Ji$ﬂ’E']°1Jﬂﬂﬂﬂﬂﬂuﬂﬂ'li@]ﬂﬁu”lﬂﬂ'lﬁ'lﬂﬂ'] LWf]‘Ll'lhlllNTWTWHLWTﬂTuﬂuNTﬂﬂIHﬂTi

Q

J a Y o o 9 o 1 @ ' < 9 9 [ A Y
ffNLﬁiiJGI,'*ri!,ﬂ‘blﬂiﬂiuWG]NGUTJIW@1ﬂ1/l1iﬂl.l’é)mmﬂ u’é)ﬂmﬂﬂ%lﬁﬂuﬂﬁﬁiNﬁEJUlﬂﬂWﬂ’Jﬁﬁlmaﬁ)Gl%



Y o 9 @ Y A o o0 A v 3 o
ual deaadyrinsaduanizniweinid aanmsaa ldmeviiiu swilunsiiate
nsnensthldvestszmea

1 [ 1 v 9 Y Aa Y [ A =l 1 [
21ugauna9IngIv1 Inalidsmannuieuluszauge Ao 6,300 uAaes Aonsuy
Y Y = 3 v ) A A ¥ yq ¥ 9 ~
wazldnarlumsm Insfauaadluwdn 1.30 ¥ 1ua Tuvaziaui laanll Ianudoun 4,300
~ ) 9 9 ] Y A < A A '
upaosaensy uazldrarlumsm lviisudatluduios 1 ¥ 709 vaznuiaulafe a1un
L)) = [
a1 Tnauny luliatuae

1 = a 1 ?zl,z d o [ -y v a
LL‘L!’JT]"Nﬂ"Iiﬁ'QLﬁill&lﬁ}LﬂBﬁiﬂiNa@ﬂﬂluu g{uﬂwwmﬁmmﬁuuauuiugﬂmmu

a A

A o & A o a Y o A 9 a o~ A2
LW@uqulﬂG]fﬂlﬂﬁfNﬂﬂﬁ Lﬂ‘]%l@ﬁﬂﬁﬁiJ']Glfﬂa']ﬂaQHUﬂULW@iﬁﬂ'ﬁwaﬁuﬂigﬁﬂ'ﬁﬂ'lwu']ﬂﬂqmu N3

9y a da!

v Y
nrnihumeluguruiunaulyhausaunaniuazsread nauaiduiune lugusu

' o [ v Y 9 dy a FY 9y @ 9 a3 o 9
ﬂ?ﬂ@ﬂllﬂﬁﬂ?ﬂ%’\‘l‘lﬂ'ﬂ‘w{ﬂu@ﬂ%Tﬂ(lGI)'HJuLGD'@LW’dquﬂTiYNﬂM@TTﬂiLLa’J ﬂﬂi‘ﬁlﬂuﬂﬁﬂﬂﬁﬂjm

q U

aon lifszav 1y v nazndae il ldonde

UDNINMITHAADIUDINF 91 Inadalinanase 1aon081991nMIHI0 U917 Tna
& A @ 1 9 a3 A o Ao A v Y 4 A 3 a
YUADHAINNNTEIY 1AL HITLHeeDnN1 Vanuazaa 3an11miuey Welvie

Y

t v D, ) o = 0 v & ' vy 12 2o
HUAYAIA UK Y Wﬂ]u'mgﬁ']ﬂﬁuﬂﬂ']ﬂﬂlu 15 UHIN ﬁ]\jﬁ’]iﬂﬁﬂu']N']clslflﬂuﬂ']m']ﬁﬂ]u']ulﬂ ULANIUHYN
vy

AD950NANIIANEIINEDE1993999 tNedny ez Idanuinumnnhuedgndeuazimiveou

audaunanngdn Tnald Ilusegeod lduiu naz lifiatudaihlddesdutiond

1 v Y 1 9 + d+ R} 9 1 o 9 1 "
i‘l?lﬁﬂﬂ%ﬁ"lﬂ')T‘W@iﬂﬂ U ITUNIYLANY hlﬂfJN TTUDTHITAN 9 ﬂi]i]‘]_lu"]ﬂ"]lﬂuﬁ’luiﬂﬂlﬂﬁ

o

A Y v 9 o A a gy Y A oo A o a A
hllllliﬂﬂ']ﬁ]lm%ﬂ']uﬁ]’]ﬂclfqm']jiwg’] INTIZUIUNITHAAUDY miJmii’nJﬂquﬂ‘uL‘WE]“I/HmiNaleI

U a @ 1 ya 9

F4 v
amslimsdaasumivayusely mazowdludemaildudivue 1 msduasuliiduan

q

H Y
A v A 1 1 o % %

Mus&iaxﬁ"amﬂmiamﬁ"lﬁ’é"ummmmnmmmﬂ fﬂW‘i’Uﬂﬁt’hLﬁ%M‘ﬂNﬁHHﬂﬁﬁﬁW]‘L!‘Ll 919

i
A AA 1 a

Yy Y 4 1 Y a 1 @ 3 ~ = 9 I3
El’ﬂllﬂ'li@l\‘]’ﬁ?iﬂiﬂ!ﬂQNQWﬁﬁi‘I'IU’E]ﬂLWN Gluﬂim‘l/]ilﬂ'liﬁﬁlﬁiu%ull@N'ﬁiﬂﬂ?u’)ull'lﬂi?t’lﬂ'li

=S [

S Yo Y ) ! Y 1y &gy
ﬁ\ﬂﬁ‘ihﬁlﬂMﬂ?iﬁ\‘]ﬁﬂﬂimﬁ]\‘]’Eﬂ%’c’fﬁﬂiﬂ“]f’)ﬂiﬂﬂ@ﬂﬁmuﬂlﬂllﬂ Glummzmmﬂumymﬂislwgu%u

Yo 9 ! @ 1

3 o o 9 I~ = A a Y 3 £
ﬂﬁ?lﬂiﬂﬂ'l“]f\ﬂl'l')IWﬂﬂﬁULfNiJ i’gmmxweuﬂﬂmeﬂw °U@Waﬁﬂ'luf]ﬂll‘ﬂ\?hlﬂ!‘l]uﬂﬁi’ffi'lﬂ

v 9

Y & o 2 so A v v
i'lflhlﬂ’f]ﬂW'NWU\mlf]Qlﬂ‘Hﬂiﬂi 'f)’]i]ﬂ’liﬂﬂﬂ’]i@]\?ﬁ?‘fﬂimiﬂcﬁf]c]f\i"lnﬂiw@G]‘;N%ublﬂ"]ﬂjﬂ’luslu

guauiigan Ina luneie 1% ldsan lauasgiu

a ) v

a [ @ ] @ 1 1 o I Y] a 1 o =]
fﬂiWﬁ@lﬂ”I‘l!f)ﬂLWN%TﬂGINGﬁ}TJTWﬂ ﬁ'Ju‘ﬁLiTuTllHﬂu’J@ﬂﬂUﬁTﬁiUWﬁ@]ﬂTu@ﬂLWNﬂ

q

S o

@ ] a3 Y4
Ao 3t Ina visoupudnIna aruddentnIna dudnnna M ldidluemnsdad wield
o I [ ] @ 1 Y] @ [
Tumsgaamnssy deazihwwniuoulduaquamdaluaminugainine a1 Tnades
Y I 1 1 = o a I 1 @ 1 v Y 9!?:’/ as Y]
wldiduouneu Fsezihmwaadluousaunsnnged Inaldsuasunazismams

1 Inaldfiduaudadnn Tna

Y
o @ o a

1 QSI 4
HIDIUIWUUUIA 200 AAT Tﬂmng%}nm 33 mmmﬁ}umuﬁugﬂmd 2 U1 ijﬂuad
Y [ 9 1

lunuans Idgnemudranm q fu tazegisaintnduaz duds 35w Wudaldresauas

u



A o 3 ' 4 ' a o
nuaw udrusuga W ludsdrons 1dian q nou e'lvanaudenes o @udainInaasly

[ Y
1 a7 (@t Inanazwn1didlu 3 a9 audadnIna luifvue danaldanmlad Iausew ¢

A v 9

[ (=) o Y KX a v 9 1 1 < [ A A = <3 3‘;
o luBiadu vl udrvududsd i inadiuae lUvudaus iwesedn Tnaidsuudegigagun

U Q

v 2 A o3 Aoy '

Y aa o Yy o a A Lyvd a o =
ﬁnﬂuuﬂﬂﬂp‘hﬂq ANV UAY WS’E]‘VIﬂEJ‘VNVI,’JVNﬂu AUINVUUDDUIUALAIIUNDIUDD NN

q

19y v Y 1 o Y A [ U Y Y a [ ~ 2
uAR0ITz IR0 IE T ousd ilomooninon uaz luliae 16 diunandaniuila

o 9 A o @ A v a o 9 o Y v o
#9912 11a 100 D lansu azwuihuiion1u'ld 30-40 Alansy 3192 Mdo1ugat Inandoauiinll
v 1 @ 1

oA UDIUDALNY

A d‘ﬂ} a o 9 Y o W A A v Y Y Y I3
fdeiguannugsdnInands lianudinguiniga ae Fed1 Inadowun vy
1

9

1 d' S Y I~ 1 % 1 ] ] é é a o Y [ d‘ o [
DUNFUYITY ADUYUDIUNILN lliﬂ‘]fﬂi\iijﬂﬂi\iﬂ‘ﬂ mszezinldaunasnnis o

A g v

1 Y A o A o 9 A o ] o I A o 1 o 1T A o
UNALAINUAIU mmmﬂwacmmﬂwsﬁmsml,muh/iﬁ"lufmyim%mﬂuwamﬂwmuammqmﬂmu

v
a A o

@hldaunmassnusaunsirdalinunndiag) uazdnlszmstdingyoiudsdninaioon

Q

9
v

Y
MNMAINITTOUE IR WIZFUD MU IATIganmaesiagAud gl Tnagunwa

%

a d' d' Y
®NAIUASINUHIVNINEIVD

9 < A Ay a & ] J =~ 3
wgni Wunvsuausianivegluaszgathdy Tulanvaztuludseneuuuuvnun
a 4 . (% < 4
natlszneumeeinl(epicarp) Aolaonuen oaldialy szdluliToa$y (mesocarp ) 50
@ I J 14 @ ' 14
Tougni1 da 'l ludluarenTanisy (endocarp) Msonzawznin danndiueulaail
I U ad . J ¥ 3 Y 4
'l azidluarweulaadsy wiehGeniutonznin  vendniuismsialselomi o
! 9 3’, 1 = 9 9 csa’/ Qy ] % 9 1 I A A
duveauzninauEsIn audeen 1915 Towilanedu wu thwznineeu Wuniesdunn
ady 1a Y ~ A ' ' = o IR <
sssuman il luiu Hsannu Jussmerepsu waadon Woavesa TnunaiTony 1wian
H [ A o < @ = 14
swdahmanglaa wagdinIng Asumehldadredundinuld waglises Tuuea T
= A 9 ~ A 14 a 1 o ya o % 1 < [ @
(Estrogen) ¥alintmiougo’s Tnwmsmaedgs s ldmmiansgdu nlawlas setesnums
a < A Ay o Jdo J a a [ o A
nalsauzFariandunusiuges luu wazanoIMsAalnavosdns Joruallsziuaon
(www.prayod.com)

Y H
%

MsdszguFirnansovienasnuuialsemalne sl 2 unIneds
= =~ [ [ = a o = 4 YR a
maluladgsu’s  Jwdauasnadun  Taggidad  wieuuinazame  ladnyiniswan
dy Aa o ] 1 9 9 a <3 4 @ 9 = I @
Wwomasdaunsnnou ldemassmatdawngngsulagldudailoniudlszam 9n
J % a ! ! &l a U 2 U 1
MIANYINUNBATINIHAR HazAINNNSouYDInUFaINAsIz Il sHnRURUTAd UM THAY
1 %,‘ o o a @ [ a 1 . [
uflsflenaethminuesingay Taelions1@IumMIHAaATZNIN 6.0 — 7.7 ke / min HAZAIAIY
[ &’ a [ ] 4 o [
Souvpaunuromaliasening 24.3 — 26.0 mJ / kg o I luwmmua e ldszezna

Uszuia 1.5 -2 ¥ 1u9



= v A o Y=} Y L4 Y

3. gnIA ddaawswaan uazAwz 1AANYINg 9 Terimudesainlsany
g A a dy a o 1 = U 1 [ 9 = 1 A 9
WA1a INDHAAIFBINGITALUNT VINMIANEINLI ANAIUANVTOUGIgARDaIUNTUN ]

Y =Y ~ 1 = [ 1 %} o = a

udesnaunnduioniivsodiaufion lusasidiu 2 : 1 Taghmin a1 16.563 flaga
aoniu drudlinmasuanuioumganio yudeendunuunauludasidiu 1 : 1 a1 9.45
a 1 [ 1 9 9 A A a 1 [ a 4
nlagasensy  Tasoiuldaindesduliar 17542 fAlagadensu  91AMIAATIZHNN

s X a o ' a o 1o v v ay a
Lﬁﬁ‘]&lj@?ﬂﬁ@]i LYDINWANDALNILUULINAYIDA "luumﬂwmmmu Mﬂunuﬂ?ﬁﬂaﬁ 0.20 UM

a 3 3 a

1 = [ 9 1 9
aon lansuianau uaziiniutlesluszriamslsau

Q
@

a [ 4 J @ a 4 =) YR zil a 1
UHNWANINWIITIU INHNA HASUNTNIDYFINIG ll“lf‘t’lﬁﬁ‘ﬁ'] "lﬂﬁﬂ‘]d'llslfﬂlwa\‘] ALLNN

[ U

MnouldenFeunauiuNINAzNoN 151IUATINNTTUNAAIIONTZATHHANIT TGN

De

o J 1 A = @ g 1 =2 1% I

6@511131!Nﬁ'llig‘Vi’JNL‘ﬂa@ﬂnliﬂuﬂUﬂWﬂﬂzﬂﬂu@Nlm 4:1 03 7:1 mmmamugﬂlﬂu
1 9 1 A A ~ [ d%J 9 [} = 1

L!‘VNulﬂ IﬂfJﬁ"J‘L!Nﬁll‘l/llll‘ﬂﬁﬂﬂnliﬂuﬂﬂﬂlugﬂulQSWﬂ ANUHUIUUU LAZATUAITUUANTIUIS

' il
vad A =}

Y
@ I 1w 1 o
anas vinmsoarugiiiluunsdandiunay 6 : 1 Uauduiaanga weih lunadeu
P ]
AUANUANUFDINAIAINNIATIIY ASTM 590 3 MU Ao Anmdu USwaud uagzainw
Y = a 1Y o d‘ o = [ 1 9
I0U WA 4.46 % 17.50 % Uy 21,758 ﬂIaﬂiiJ AUAIAY uamm)m“l‘ﬂnﬁfJ“]lefJ“Uﬂumuthg
a (% 1 S 0 Y A v l-ﬂy a A 9 9
ﬂ?ﬁﬂﬂﬁ NWUIN Mﬂ?iﬂﬁlﬂﬂ\‘]ﬂu u@ﬂﬂ?ﬂﬂiﬂﬂ?iﬂﬂﬁﬂﬂﬂﬁ%ﬁﬂ‘ﬁﬂTWﬂTﬁi%’\‘]']‘Ll‘ll@\iﬂ'ﬂlliﬂU
J A = [ = a A Y Y Y 2 [ 9
ﬂ?ﬂlﬂﬁ’t’)ﬂnlﬁfJ‘LlNﬁ'iJﬂ‘Uﬂ']ﬂﬂgﬂ'ﬂu Nﬂi%ﬁﬂ‘ﬁﬂ?WiﬂﬂTii%’\‘ﬂuﬂT}Mi@uﬂlﬂaLﬂfJ\‘]ﬂ‘Ufl']uthg
amalaa
1 4 a a [ 4 o 1 ) {
Tﬂﬁ\?ﬂ'ﬁﬁ’)ﬂWigﬂﬁﬂﬁ'}uﬁ]ﬁﬁﬂ'l \“I'luWﬁﬁﬂm"W’ng}']’N]'Jﬂﬂ']{l uaginay Vlﬁ}umﬂauﬁ
A =%/ a J [ 1 né Y [ 9 a d' ]

LWﬁ@ﬂWﬂIi\?ﬁﬂﬂ'ﬁN?Wﬁ@lﬂ?uuﬂﬁﬂﬂ@uﬂﬁ G]Nulﬂﬂ'lWﬁ\N'IUﬂ'ﬂllif]u 3,886 ﬂIaLLﬂaaﬂi Mo 1
a o < Y1 ] Y o o A o @
ﬂIﬁﬂiiJ i]gWiuUl@'Jﬂ,u‘VJﬂ'ﬂ‘Ll'JfJ\‘]1uul,ﬂu’l')ﬁﬂlﬁﬁ@ﬁ]’lﬂﬂ?ilﬂﬂﬁiﬂ??‘l@lUWWﬁQQWUﬂﬂL!ﬂuﬁlu

A a A < " a IR A 2 g 0 a & X a
gﬂﬂlmwmwm Lﬂﬁ@ﬂLiJﬁﬂiJZM?QW?JW'I‘HGIG]S\H‘]JU'J@T@JLW’G@%Q ﬂUWﬁ]ZUTNTWﬁﬁLﬂUL%ﬂLWﬁQ
Tdwasnuanuionldsunu

v aAa

ay J a ¢ a o ' dy o
NINY qIAND L!ﬁ$ﬂﬂ!$U]J@ﬁ]}ﬁﬂ‘ﬂ'lﬂ'liWﬁ15]l,f]!f’f]Lwaﬂflﬂllﬂﬂ%'lﬂellligljulﬂaﬂN’ﬁiJ“IN

A

ilua  wangawgnin Momatiadngngsulaslfutlailoniludinlszam  Tasd

a A A a

° [ < - a o
Lfﬁ]}'lllﬂaﬂiﬂﬂﬂ1§u13J1Wﬁ3J'Jﬁﬂ@U@1JLWf]Waﬁlﬂu&%ﬂlwaﬁﬂﬂ

Q

[

s A A J
Uszasaiomuyan 1¥ny

3€
P}
R2le B

1
% v A

Y H
ung  dagAunannldlunsanelaunuidnavuildnnnszuaumseudiaddenlulsed

117 TasmstnuanaufusIoIus1912 Ine uazaaoiunzauzni1n lasldadiumaneay

a

] { o U 1 5 2 1 1 g v v
o8h 30 : 70 , 40 : 60 1ag 50 : 50 gUAIAY muuﬂwmzﬁﬁﬂmumiwameumuﬂmaﬂu

U q

@

MU 1 : 10 MINNTANEINUI AU UIMUY LazaNUIUMuLsIng azulsfuaiy
FAAIUNTHAVVDINATIT I THA LAZHINTATINZNID Az uAnA1anU 1LINTA MINadoL
1 j‘ =) 1 : 1 1 1 . 1 1
manudoudomainu Taomaelin1egsznile 6048 — 6943  keal / kg #H9gInIna

a [ 4 &‘ 1 1 301 o v a 1
VIATIUVNINAANUNYNTU ANNFUDYITHIN 5.7 - 5.83 % Tagi11in 8a3INITHAALNG



10

g a 1 1 1 1
LYBLINAN 2.5 kg / min ﬂ’J”I?JﬂU”ILLHUE’Jthu%’N 800 — 833 kg / m’ mmmﬁ’mmumaﬂmm

4 vy

;4 1 v
uNUFoINAzagluTI9 1.07 - 1.23 MPa Felimgeanainsensy 1dluFanasd yadunu

Q q

9

a 1 a 1 I o

YoM IR UIFaINAIY T 9448 kg anmsAnuImyNTaNuTuldIdlumsih 11
1Y a ) 1 a a o

luasiseu viomaa uazsvueluFanaiye

[ a ~ YR o i} Aa o 1 A < 1

F49 1 @0 INTT uazaue 1NN INEINUIFBINAIDALNI N Ao NINAANZ 4
Aa 4 1 A I [ a 4 o a I o [ 1 2 9 I
AuWiua Wy asnmaanzuNAaNnIuaaToihRaatundanusaunald Il

% dy a v A sldy a A 1 9 a
WA FoINaL IuAT T O U 1‘1!‘111]"]1‘1! UnUM s 1FFemas Ny Lla$ﬂ1ulllﬁnﬂ‘ﬁiill‘lﬂ¢]

a

& P ' A < " A P ] Y 1 Y '

paziyomasoaunsnnlasnmaanzinsiumuagunsalsnuyudnlaa  liuanilzn @a
[ Y (% o [ a a3 [

TW'lddun Idamnnudouge ( 6022 upavidensy ) Junmzdmsumsnamiundaau

& a A P, o A A a A v Aq Y w

wormauweldluniaGon  yuyu  wiowdaenIA1  HazMIgATIMNITNA NI

dy a ' 9

FoImaga1no1u 1l uazilu

ey gramgnd TaAnidnen A IunasIuYen1uAeIIne1anI1 Tanine

A o o

INeNMsIInaIue s lutesiniald ( Sandanss ) wmageuigudITenasuain
17 Sandeaszys wamsAny MU RARAABILADIINGNWITIN IA91NMIBgnoALY 2.0

J 1 H 1 @ H 1 1 I} 1
ANLIANNAT UAUNAL26.85 % AINAIIUANUToWNRETIAT 7218.95 LAABIADNTY DIUAD

= 4

1 a 1 v 2 4
STﬂfJNW']31%']ﬂﬂ15m1iﬂuﬁjﬂﬂm']’ﬂ:§ﬂ@ Heendsenaunmanil I’lﬁ}uﬂ YSuamsvouanes

A A =Y 9 A A = FY A A =y
At 67.5 % Usmaesszmeldmasiian 17.75 % Usuiaudunasiian 6.65 %iUsuiu
¥ H 1 ] ] H ] ] ] r'd a
ANVFUIRALLMS.T % uazmMANNHIIIWRaY UA1 0.04 NTNADQNUIANITUAILAT

v H
Y v J 1A ~

awdey dmsugauauialumsldyeduiu duaesineramsnlannedgnediaiaiui

q

9y A " W 9 ~ [ 1 = 1 Aa a 9 A A
lamae 2.75 moasnsw Inilinde 5.69 nFuaewi uazmlsz@ninmmsldaumasiia
. = N ¥ v ' sy v o9
2122 Faaaadaguantia luns 19NuIduYen1uaeI1ng19NIs N I8anmsma1uaIY
wdgnonsnthldtdszansnmguninzandmsumsldnumdulunsiGou

w

Farwassaunannmamuw BRIQUETTE FUEL MADE OF COFFEE RESIDUE

[ o J o A

a dyd =* I a dy Aa o 1
el daglseasananiednuianuilu ll 1 lumsnaaremasdanniannin
¥y A v =y ~Aq Y av a A o o Y]
nunl Taelmasosomdn  wazlodszaunlslunulve 3 ¥iaAe  WNAUTNHNNIAYIY
o [ = a dal a [ U g’/ Y ] A dy a [ 1
dlzvias uazutlailon TenAaoIHAMIFINAIDAUNININLA 14 GI0819A0 IFDINAIDAUNIIIN
v 1
MAMUNHAURNAUFNWITANDATIAIU 5:5 6:4 7:3 8:2 9:1 ITUIU 56210819 1FINAIDALUNIDIN
@ o v Ao 1 = [ Y o v 3 @ o
manunpauariudlzvaansasaaenunulsinauynvnlualssaiusuoun . s
% 1 dy a 3 1 ~ d' 3 1 o % )
#1961 tazFamassaunannmanuirautiaElonNons1aIu 7:3 8:2 9:1 31UIU 3 @198
= [ a dy Aa o 1 9y % ] 9 g‘; a 4
Taenf5ouMeunUNINARDIHAAFDINAIDALUNININNIANILNAIU 1 @29819 NIOUNINUATITH

an v y X a = Y @ a D)
ﬂmﬁﬂﬂ@]ﬂq\‘]@']uﬂ']ﬂﬂ']w PATULIYDLINAN l,l,azﬁﬂ‘HWﬂmijﬂimmwmi‘hlg?’hﬁﬁiﬁluﬂﬁwaﬁiﬂiﬂﬂf



11

a0 Analysis of Variance it8i¥ Duncan'sMultiple Range Tests ”lums??mﬁzﬁsﬁ”aya NNANIT
naaeanuNmMnmuiisinnudou 6,038 Kealkg (2528 Mijkg) :Falimganiilu (4,436
1o [ 9 A a < dy a o 1
Kcal/kg) meﬂ’nmu"lmuaﬁmsm (6,552 Kcal/kg) Wonaamiluyomasoauns laonau
vy nnin weindlends vieudailenzlisanuionanaunae 4,700-5,700 Kcalkg

1o a

Y )
Yuegnuytiavesmszauuazinnnununiuegsznin 0.5 -0.9 gem(3) Haziiaanal
A o ~Aq Y 1o oA 1 1 1 = d VA =
wednlszaunlyanas  mABLNANIINDYIZHI190.82-0.99  FaTumNuaaIdanuaINIIn
dy a 1 1 9 A1 W a a‘{ 9
vouromaslumanuasusanszunnlumsvuaald  uazlmdulszanimslsauvesniy
foufovaz 133 - 234 alndResnvilulfiugansse  enasansuaNuRUAINI
o EK)) [ a ~ U A zg a o 1 A
wsugamaas laglyvoyavesingaulull wea. 2543n071 WeviaemawaunaINMINIA
IIMeIIganaen lansuaz 1 U wazismen laniuag 1.25 UM A1 Net Present Value U9
Y
Y] L 1 ] [
FIAVIEN 2 NIANAUTUDIN 11azA1 Internal Rate of Return YAIWINNI Minimum Attractive
t:iglz 9/::19) 1 = FY 1 A A Y
Rate of Return 103 1M50az 15 naasn Insamsianudua lumsasmu wenasanaums
o 9 L4 A . [ A a a
W lgse Teysivesmnnuml (4,700-5,700 Keal/kg 150 19.68-23.86 Mj/kg) WU UoAALT
=t o A A dy Y 3 dy a o A a 9

wFeumen IagimnaunaunaumsaanNuFuu IHiudemasnunozininnusous Iy
= Y o 90' o A 9 a a o 1 9 ~
wenlanuihdumntaianuion 39.23 MIATI 7 Vs Aadluyan 18.0433 A/l
o ~ ] 9 g’/t;‘ o a I dy Aa o 1
sz 4,510 vI/ew) nanwsedseudald Maimnhmamurundaadluryemaisauna
o A 9 1 9 a I dy a a ~ % @
gauaNuazadnlumslsnunnnnmslgmanulauduyemadlasnse  Iagaameuiingu
v A YR 9 1T A [ g’; dy a o 1 =R A
wazausolsendatuldoe 149414 duumanll aniu@omasaunannInnuwd el

a A Y 9 I dy a

anumnzaylunmswaame sy Tasmmnz Iniuyomamamnulunszuiumsgaaring sy

9 1Y o A dy o a d dal a o [ R]
Glaa@%umﬂmmiun@nﬂ‘ii]l:.i@u uaﬂmﬂumimmﬂﬂn!ﬂ/\lmWamﬂuwmwmammwuﬂu

TS a £ A g v A Y
miaﬂﬂ?mmmﬂmuwmgﬂmﬁ@ma’e‘]‘w0i]1ﬂﬂigmuqmmﬂimmﬂuﬂmwmamu’maan

= a v v &' a A =) &’ a v 1
miﬂnynaﬂwawamwmmmﬂaanmﬁsm “lugﬂmmwammaﬂum
= Ao o dy Aa o ] A = I = @ ]
ﬂﬁﬁﬂynimwawa@mmammammﬂaaﬂmiﬂu WuUNSANEINAADINITOALNT
dy a & Aa o 9 v A =
FDINAINILVUYUADATOU (Hot Press Process) tiaz®atgld (Cold Press Process) Gummaaﬂmiau

AA (A o A o J A o o = ° A
V]iJﬂﬁlleﬂJ’lﬂi]’lﬂﬁf]Qﬁ’]ﬂwuﬁ D NUDIYS uax‘wu‘gmmuﬂm ﬂ’lﬁﬁﬂ]&l’li@‘(’lﬂ’liuuﬂﬁ@ﬂ

Q

= day (3

P~ 9 A R A Yy A a ° Y
LIIUNTADINN ll1ﬁﬂﬂjﬂlﬂ5@\1wua@‘(’JG]ﬂﬂW"]fGI,WNGUu'Iﬂ‘]J5$3J'Im 8 Uaaluag u1ulﬂ@1ﬂllﬂﬂslﬂll

=

Y v Y 9
31M%uW@LﬂN1$ﬁﬂﬂWiﬂ@L!ﬂﬁﬂQﬁ@ﬂllfﬂ’ﬂ Llé}’lﬁWUlﬂ’é)ﬂLLﬂQL%ﬂLWﬁﬁﬂﬁ%uﬂllﬂﬂ@ﬂ%ﬂu

)]

< o

[ 1 ¥ a <Y 1 a 4 wa ¥ a a 4
LUagaaly u1I,I,‘VN!,élﬂ)'f]W‘IﬁQL!"U\?@\?ﬂ’d'l’?lllTJl,ﬂ§1$Wﬂmﬁhﬂﬂﬂ1ﬂﬁ1ul%ﬂw\|ﬁﬁ Iﬂﬁlﬂ?i’llﬂi1$ﬂﬁ1
J = EAE]
p9nlsgnoumual (Chemical Component Analysis) 52unIAANNT U (Heating Value) NAg 91U
] 1 dy a . 1 Qy A (% d' 9 1 (%
AITUHTUULUUUBDIUNNLB DLW AN (DenSIty) mmﬂamaurﬂamwawu”lvxlﬂmslﬂuizmnmi'em

(Energy Consumption) H1A1WA9914Aa¢0%2 183 (Hour Energy Balance) azn1lsz@nsain



12

a r'd 1 4
mslFauresinnuiou (Heat Utilization Efficiency) NAN1TAATIZHMIAIBIRU T Ao UNIAUAT
A =1 o 1 ?zl.z a v Y v =3 3/ v [
m@mJa@mqLiauinﬂms@mmmwu@1Ems@uuazamaummmsaumﬁmmﬂwu‘g ﬂiwﬂg:n
A A dy Y . Y 2 v A9
VTV (Ash Content) Haza15a211i8 (Volatile Matters) 1ndiReany Avseeas 5.5 8.0
o @ o [ U 4 g a [ 1 [
Hay 72.4 — 81.1 ANAI9Y NS UMAITUDUIAD YT (Fixed Carbon) VBUFDINAIDAUNAULVUOA

1=} v

1 1T W ) [ 4
fou finnninuiesaz 102 uay 72 dmsulaenyisouvesarenuirziintaznuounog

' '
= 1

o w : A v ox 1 ]
AWAIAD Faezganamimiuewadesveamssaduninunaoegizning Sesaz 43 - 7.6

U

Y
1 @ Y Y v a ' '
TudmmianudonvewldenyiSousaunananuudadeunazoadu ogizan 3,600 - 3,844

= o 1 A” a v 9 Y 9 1 v I I Y J
1AA3/NTN TABUNIUFDNAINV VDA OUIL 1HAINNNTDUFINNUVUSAT AN UDY AN
[ @ [ @ 1 I 4 a o I
wunivvewlaenniseusaunauuusaiouaziia 2.9 uaz 3.2 nu/gnuIANEUAINAT d115D
=\ Y4 = v o w = [ 1 dy a v & Aaa 1
NITUNUFYTUAZHUFHUOUNDI MUY FIGINNUNIFDINAVVIAUTUNTAITLHIN
= [ 4 a 3‘; 1:9( ] A = @ 1
1.6 03 2.8 NFW/gnUIANIYUAAS NN TumsnageuaNunuuiuvea)asnyizeudaunilag
Y
MINIAINITNULTIOA (Compressive Strength) Wi walls1ng 11 ldennieudaunauusaion
v 7 [ Y] { [ a I a 1 v
WUFHUOUNDI WANULTIOAZINGA Ao 10U 60.2 N 1aNTH/MITINIFUANAT AIULLDDATY
gjj % . 1 [ 'o 1 { ] 1 a [ a
MITDIMWUFUAININUUIIOAM TAsNAUNTEDYIZHIN 5.5 — 12.2 A 1aNT/MIIAFUALNT
Y v v
amsauddoandsau ldihnlguwuiinmssadouszauldomasau lilihge Aelidrszning
a @ d A @ d' [ a Qy A [ =\ =3
0.440 — 0.456 n latad/n Tansy luvaznmsoaduazaulasanadaaiu il uiies 0.050 84
a v A ] g‘/ v Jd o [ [ EAl < [
0.069 i TadAa/n Taniy YoINITeIEeWUE SIMSUMITHINGIIUAAIADF) T1e HIOWAIIUIN
dy Aa o 1 [ g).l 1T Aax [ v Y Y [ dy a
IFDINAIOAUNIVOINTBANIADIN V1091 TTMITAUVVATOUIL TANTINUNINFOINGS
[ 1 1 o v 1 1 a a
FAUNININAIINITOAUVUSATUD 3 1M1 dIURaMINATaUrIlszansnmnsl¥uvoin
9 1 A =1 @ 1 v 9 v J Y a A 9
Fou vznunlaennizsudaunuuoaiouveIuFHNoUNoIa: Iia sz anTawms laau
I 2
YoInNUToUFINgATS0saz 27.7 Har AN AU dNTAN M WFoWa Az AL o
?,’, Aa A 9 9 = =] @ 1T W U A =1 Y]
sanaszansnmmsldnuvesnnuieuvesilaennizoudaunaina1n ienfseumeunu
A ' Y a % a 9 1 A = [ = A 9
Huvazow Ilgmaddaa anagauda udd Usingimlaenyissudaunsliguauiianieain
dal a Y v A 1 1 1 9 |o ] 1 1 o [
WomadlndmeanunuLazo Iy aruaInIuIeuszdInIe s 1 m1 115U
a a 9 9 1 dy a o J A 1=} g’; v 9
Yseansnmmslsnuvesanuion wu irematsauninnlaenyiFeuniuusasounas

s 1

v & Y a Y ' Y o & = Y ° A - y
@ﬂlﬂuuﬂqiﬂalﬂﬂ\‘]‘ﬂﬂwullﬁ3‘011!11] ANUU ﬂ\ifﬁll’]ﬁﬂﬁ?ﬂllﬂ'n %1ﬂﬂ1§u11ﬂﬁﬂﬂnlﬁﬂum\1ﬁ@ﬂ

SR A A A

o @ J g v 3 1 4 a
TIYNUTD B SNWQAWﬁWﬁﬁi’JMﬂHﬂ’N%}@ﬂﬁS 80 ﬂjﬂmﬁﬂumwm NTE’JﬂLﬂULWNL%E’JLWQQLLE%}’J

Q

v & A Ao = ' ' o Y = ] 9 < A =
llﬂlslfi’JLWﬁQ‘Wllﬂmﬂ?WﬂLLﬁanlleﬂ@"Nﬂu HUU ﬁ]ﬂ@?ﬁ]ﬂﬁ??llﬂfn IﬂEJVI'J]l‘]JL‘]Ja@ﬂV]LifJu’ﬂgﬁ'Uﬂﬁﬂ

q a

) a g " A a A 9 3 @ Y o A 1 9
‘L!"Ill"lﬂa@]L‘]JMLLVI\‘]LGH’EJLW’QQLW@‘IGUL‘IJuwa\‘]\‘ﬂilﬂ’ﬂllii‘)iﬂilﬂi’lli’EJULWIUﬂHLLﬁ%ﬂTUﬁnﬂ]lNMlﬂ

= v J d' a ' &’ a v \ [ A Y
ﬂ1iﬂﬂ‘]ﬁﬂi’)ﬂi"l%T'JH‘YIL‘HN13ﬁ’?ﬂ‘uﬂ1iNi’;]ﬂil11!&‘1“’)l‘Wi';]Qi’)ﬂlmﬂﬂ]ﬂ%ﬂ@lﬁﬁ@ﬁl‘lﬂli’NHNW"ﬁ"l



13

g a d 1 o Ao w aa o Y 9)3 a 49!
womautuurnaandsnundingy lusia ludagiuanudaeemsldromaininyy
) k4 r'd
500 9 M ldiremdnauaauuazisimgs (eyda nvadaa, 2543) Tumsmaiuerans

! 9 A [ A A o o 1 ) 9
NWUIN vl,llEJNW1S1LLE1$L‘]Ja@ﬂ‘u@ﬂ"‘lJ’ENLﬂJﬁﬂEJNWﬁﬁJ‘]JS?ﬂmiﬂﬂ Lmz’m’ﬁ]ﬂﬂﬂa13]’lllvlﬂ§]ﬂ

Y
Av AR 1

o 9 4 A 1 Y a o ~
P laslse Tewd venuniieantaselvigosaaiemanusssusa NUIVBLUANYIDATIAIUN
a ] o ] Y A < ~Aq Y o
muzanlumsnaanueaun1n ldeemsmazlaenue nuoaNang 19 NIs 1N I a1ng 191
¥ a { o o 1 1] 1 I
@omaunniga vimsnasedlasiniunn i wimauiuaunalaenuenueuuaa
o 1 1 Y] @ a 1 H g I %
o ludasidiuais q nu Taeldilszaiu 2 wiia do owdlnhudagniludnlsgau
1 H A % 3 @ 4 o [ @
(A1 -A1D vazawunlsaumtisrazaretiuiudrdszeat B1-B11) Wi lUmiamadsanu
9 Y A J A a 14 J J LY [
ANUIoUAIIATEIUONITIAADINMETNDI Diugas Al (lfe1aws)) uazaugas Bl
A < A o ¥ A Y A A
(1ANUBNYBIUVAABIINITT) UAINANNIUANVTOUNINTGALASTDINGA AD 4666.66 LIAS
3119.12 cal/g MUAAL
Y d v :’ d' a .g a o v
M3 15152 ariudeaa1n] san UM ioN A B aINA IO ANNG

(USE BAGASSE FROM SUGAR CANE INDUSTRY FOR POWER)

1. unin
1 90‘ 1 = { 4 1) 4
Uszme lnelinsaseoniiaialunaaz IS nungulonSouisunudszsmsou o
A H 1 = Y o w Y 3 Y o o =
Naseanimau@edny duinnuauznssumsdesuaziiiaianielaiinisdisialull

[ [ a a g Y a
2542 wuszmalnelddeailuingaulunsndamivialszum 50 dudu luniswan

Y Y
=) o

° Y a Y 3 o 1 3
uWﬂﬁuﬂ3V]11‘mﬂﬂWﬁWﬁ681ﬂ (by product) WU Y NIPUINE NINAZNBY Lag

' H H Y
ANNISUgIgaNNATLIINNIZUIUNITAING1IAD B0 (bagasse) IUagIiUNLIIAIWY

Y
=®

Y % = A A o 9y 9 A A dsg ] % ~ [ o
ABNINTIUINTAUDATUNUYULIBY ) 1/111%ﬂ?mmmuaaﬂmwquuwuﬂu ﬂiIJW'WIWU’E]gﬂi$i]'I

P 9 Y ' A 2 9y v & 9 Ao w
G]f\‘lllﬁ“ﬁﬁ]llﬁ]'lﬂqﬂu@@ﬂ llﬂl,l,ﬂ NITEINAUTUNIU u@ﬂﬂWﬂu"]ﬂu@'ﬂflfl\uﬂu@ul‘ﬂﬁWﬁ?ﬂi‘gﬁlu

Q

a a Sol U v
manamasInd Tasmmizlugguas wieluggdu duszaszdraziaousaysudoslly

dal A 2 Y o Y a = Yo
Wu%ﬂﬁlﬂﬂﬁiﬂinmﬁlﬂmﬂﬂd ﬂﬂﬁlﬂ@ﬂ’JHJLﬁEJ‘VHEJLm“’ﬂ’J‘UﬂiJUl@ﬁ1’]J1ﬂ

yonnninlszme Inedsii Tae Aa ai%’mamimymauq WU unay aes Wiadn

Auaag q sedaIna i Fudumssunidiodeszeznarlumsdesaats dauudauail
' 9 =~ =~ o 9Jq Y Aa 9 [ a 1 d a
mmmseu%qewamzumﬂﬂmﬂﬂﬂizTmmmuwawm TaonsHan UM uFoIma a9

J dy a A A Y I dy a 9. A 1 dy a v <
HAZUNILBDINAILUV YD Lwaiﬁvgﬂuwmwawmmumﬂ%ﬂumamu LG])'@LWQQLL‘]N@fJﬂL‘]Ju

A j‘ a 3 &’ a A j‘ a aAd %) ddy J = &’ a

3 A91UE AD LBDINAILLUY LEDINANLUYD uazwmwaqmﬂuﬂw Gl,ummsmzﬂanmwamm
A
fl

3 A g Y = J o v Aa o 2 4
LHNV]L‘]JH’J?TE]%”Iﬂﬂ"ISLﬂH@Ii %Q@Qﬂﬂizﬂ@‘ﬂ ﬁ1 RINEY ﬂﬂiu’gaﬁ]‘mﬂu ? A1TUDBU hlaimmu

U

a &
DONYIAU UASAITUTU



14

a 32 {

vy | vy S A 4 vy
Mudestlunanaosldainlsanunaaiimaniiniu g iewninmudes
Y ’é j} a A Jd o Y A ) 9 4 Aan
szneudie Wana anuruuazgaunsdinlinanmswin ldueanesed ninezdanuaznia
4 foyy ) s ) v o Y Ya g
ou 9 uenaniige lanuiounazarivou lasen laaiuauuindle Jogiiuldinig 14
;4
Usz Tominnrudesluvatsgduuugu mahadul1$udomacdunmssaalii 14
Y a 4
Tsanuiana s lwauduemsdad maild1¥lugaamnssumisndaeysa

) a g Y ' A
mah ldwdailluiagneataazlesfines

@ 4
2. Iagisyan
A = [ o 9 a Bo’ Y a zg a
ofndnemwlumsihmudesnngaavinssuwaniiaa ll1dlunsnaaromas

DALNY

o ax

3. ginsaluayIsns
= ) ¢ v a 3 A a

M3Any1n13 155z Terivuepe1n 1591UgAAIMNITUHAAUIAIAINBNITHEN
dy a [ 1 = [ A a A Ay a 9
woINAIdAUNY Tagiviannisne Usziiuquainuazuaninveuremas Tagly

J Ao o dy a g @ [ A 4 =

paftlszneundriAyvesemasiuranlumsdsziuqamn Ao Amsueu@des a1358MY

kY dy 1 9 A o dy A Aq Y Y 1 g dﬂl a
Y5115101 ANUFY LazAINNUTOU Tﬂfmmmu%mam”lfmmmaauqmﬁmmﬂuwamm

13 v A A A

A v Aa ' dal a & dal a Ao A
na LW]ﬂEJQiJLW9’]Wa'E]uWi]’lﬁmT]Jfl'gﬂ@llﬂ’liﬁﬂﬁucli]'ﬂl,“]fﬂlwaQuulﬂul“ﬁﬂlwaﬁﬂﬂﬂiﬂq YU

a
9

3
1 o ) 1 =Y [ 1 Y ~ vy Y %’ Y A
mMsUsznuesntu ihminveso dsuaaiuszniumawud vaznaildduildifes
= 3’; dal 9 1 3'.; = I 3’1 wdy
Tunmsdnmiasail lauavuasumsanyieoniu 4 suaouaail
o A o ' 9 I Y o
1. 9DALLUUAZHAUNUATOIDAUNINIUDDY Tasniseonuuuilumseenuuulvionlae
1 X ~ @ 4 s o w
Tuldanudou Faldnasrdauazuomaiving 220 Tiad ludumas
) a 4 ara 4 [ ]
2. MM aaszsIudeeniland Tagn1smian U UILUULAENAToUAITY
I~ 1 1 3’, o
U905 TUmMImaIa MR UL TagN T YUSDEUIANAWNIFULAI. IANFUZAI
dal a 9 J Y v dy 3’, =Y 9 [
ganniulszna 10 wudas uarlasslinszunnnunu 3 a3e mnUSnursiudesluna
:: 1 [ d' Y v =Y Y a 9 9 [ o d'
anaaasmasnNszaui lgiatsua Idaumudesadliouldszan imsuzaieiuggg
1 Q'/ 90’ (%] 4 o o 1 1 1]
¥udosaana¥ativin o1 1d1lFlunsiuiariainNuru Iy NAasdrIAINIY
1 gJ/ 9 o VA 9 = I 1 [] Y [
nuurae q asaudnihiai lauueasiuamanuruiunuses daIunINATOUANY
I~3 o 1 1) 1] { 1 7 g}/ o 4 .
B3 AT IINNIAI08190119 NN U095 1N UTINMIAAlaeldinTea Strain gauge
MUN 50 Haamasaeulh
[ a d Y =1 =1 &’ a < a
3. 1N15UATITHIIUDeeMUAT Tagdin15H1ANNFY USuiaveaudesin Usuia
d' 9 =Y 9 1 9 &’ a 1 &l [
s lvalld USuandr uaznismimanudouveuremas lumsmaanuyuiiilaens

o Y a 1 Aa A A %,’ o 1 Y o 9):' a
Wi uoesdssua 50 ang 1aa1ﬂagmufm‘nmmumuﬂuuu@uua’am"lﬂauclu@mamﬁgu

3



15

d % Q'J (% 1 =Y
Uszanar 75-100 eerusa@ea Huna1dszuin 3-4 U AUNTENIAIBE1NTIUSDIUTIATIN
] Y 1]
arumsrmsnaasien vl lduaz s unandniuri laenmsiidgios ey udsenuiaadinua

] v Y
fomsesuaiivuig 1.0 daawas thllevludevtszum 2 $alue udnldesins131diEulu

| @ 1

Y 1
desiccators MINUUGNAIDE19IUBEAINEA1Y (Uszann 3-5 A5H) lalu porcelain crucible #

Q

)]

F 1 o o ’é Y gl-l ' { o {
nnuihminuivenih ldduihmingwdnasaneunazih lwlu muffle furnannce Ngaiigil
< < ' 2 < o
600-650 aemuzadea 1unar 2 ¥11ue daeeneI3FiEusuaiuisariieenun1ilu
. y £ gy . & 0 . ) 0 &
desiccators 1 N4'131u desiceators Usgurar 1-2 ¥2Tua 1 porcelain crucible {11
% v A g}/ = [ 1 9 &l a g}/ 9 A L4 a A < 3
MHUNDNATINAIY daunsiiAInNuisuveuromaIiu laslaasesuenunasslinedilu
driamnnuiou
° [ Y [ A Y] a o o a & ] I
4. s ldnelugiuveunsosdns lnglvanmnauy lumsnosu sadsesmiu

2 dsznn A anldarensnuazarlgarenlsiu

4. pamsAnyazenliena
o A o ' Y} 2 J ) 19 ¥ 9 Y
AMFOONUULLALTWAIUUAIDIDAUNIF U FuTunsoauuy bildanudeulasls
= o =\ 4 A 9 o o 3’/ Y o a Y =
inagIvanazivemasvuia 220 Taa Wududauin 1diuineasandansiudeslael

a 9 I Y] gll
NTZUIUMITHAATIHO B WAL

a

)

Al D
=

Tadusds

9
AAANYU

A 4

FOUNTUALUANT

'

HANGATAN 9)

alszau

A 4

(mauilailen)

A 4

9 A [ 1
UUATDOIDALLN

ANLAA , OU

'

F
IFDINAIDALUN

ﬂizmumiwamm%ﬂﬁmgm



16

MNRANIANTIEHNHANFuesunadiedanuaInunuIiuiinegse i
¥ 1 J a y ' ' o
0.39-0.61 NSUABYNNIANKEUANAT TAsFATNHANLAAUWINANUMUIMUUGIGA N 0.61 NIN
1 7 a { $ A ' ° { [ J
ABNUIANIEUAINAT LasgAINNANTRosTANUNUIUUAIGA N 039 NSUABYNLIAN
wudamas d1svludiuveusinaisoldaomuamasiaiegszniie 33.05-119.83
a Aa o = A d Y = 1 = A A a Aa o A g
nlatidu aegasniunuoesiietodiufedliaigagan 119.83 alaiidu uazgasnduiu
] H k4
SoonaunuyeNzNs NTMIgAN 33.05 Alatidy dIUmIANUFUVDLNIAI0E1INAINITOU
= Y A o A I o o 1 %’ ~ [l o A 1
uamlndieany iWesnnilumsmuuasasidivvedsuanihlumsnaniuuueuiaiinied
1 4 o
FENIN 31.53-41.7 1ledisud

a 4 1 o ] T § o 1
Nam'mmiwwmqmﬁtmmmmqwmmmam%’@uﬁHﬂmqmmuﬁaﬂemmm

=<

I~ Y = [ = = ] Y A o 0 9 A X (Y
2:1 Fuilurudouiissediufedtisnnuiougalndifesnuaiuliludesdnuaamniy 16,563
90A0N5N 1Az 17,542 9aAensuAINa1nl daugasneaunuunauiininnudoudigano
10,000 JAADNSTY

HANIMIANAINUREIIENLNgaslsusosnaununludasiaiu 2:1 ims
A g A = = Y a v v Yk q 9 = Y v
woadngan 1232 wi Indmesdualigdddnar 10:11 i vazgasynudesnanny

! o 90‘
unav laansolfinaeald

=
5. a3ilwamsfnin

] A [ J dy a Y v W A 9
Fﬂ'lﬂﬂTifJfJﬂLL‘]JllWﬁN‘L!'ll,!,ﬁzﬂﬂﬁﬂﬂlﬂiﬂﬁﬂﬂuﬂ%%mwaQﬂ1ﬂ%1u®@8WﬁMﬂU3ﬁﬂlﬂa®1ﬂf
A A 1 dyd' A 9 =\ ~ I Y =
NWNITNHATFUABDU ) 1B VDY lﬂﬁ@ﬂlI$W‘i'l’J Iunay IﬂElllﬂ13llﬂ0lﬂﬂﬂlﬂu@3ﬂ§3ﬁ1ucﬁ\‘l
¥ A o o 19 ¥ ¥ o ' Y Y A
Elf])’ﬁ/]ﬂ‘hlﬂﬂ?i’f]ﬂllﬂ’]JLﬂaEJ’J’E]ﬂLLﬁ$Ulhclﬂfﬂlﬂﬁﬁﬂﬂ'ﬂlliﬂu ’(,’ﬂllWSE‘I’E]@LWNUI,@’?]T;Iﬂq@liﬂﬂnut;fﬁiﬂ

~ Y ~ A =2 o o Y = Y 7 v
UBIUDDYLWINDY NN YA G]Ni]'ll,ﬂ‘ui]gﬁ’ENL“]Jﬁ8uﬂlu1ﬂlﬁuw1uﬂu8ﬂﬁ1\16[]’6]\11/]1\1@’E]ﬂﬁl,ﬁh"11u1@
Ié! A Y csa’/ A o a g [ 9 1 dy a [
El,WiIJGUUﬂ'NVI’E]’E]ﬂLL’]J“]JUl’Jﬂ‘EQLL‘iﬂ LHDNINITUATIEUATNAINTIUAITNID UUDILNIUBDINAY WL

S @ Y

= d’d 9 = 1 =\ 1 g’/ d' Y % 1 9 A
MLﬂW'IZQ’@]ﬁ/UJ"]ﬂU@@‘(’JLWEN@fJ'l\?L@fJ'JLVI'IUUWiJﬂ1Wﬁ\NTL!ﬂ?1n5ﬂu1ﬂﬁlﬂﬂﬁﬂﬂﬂ’lu1muﬂ’E'Nflu

g’/ 39 Y1 o A 9 o w
u@ﬂu‘LlﬂGI,Wﬂ'lWﬁQQWU%NﬂWU@ﬂﬁQUlﬂGI'IiJaWQU

a J I 9 o a dal a o 1 Y kY
ﬂ1§"3l,ﬂ§"l$Wﬂ'NlllflJuhlﬂvlﬂﬂ1ﬁlﬁiielﬂﬁ1ﬁﬁiclUﬂ1§WaGILGH’E]LWﬁ\?’E]ﬂLWI\ﬁ]'IﬂﬂﬂU@@EJ@'J‘(’J

A A A g o 1 Yy Y A 1A o
mimWJ@ﬂu,‘u‘Ummmﬂumi‘nmmuwawmfﬂmmu"lumunumaﬂ 0.02 ll']’l/]@@ﬂjﬁﬂﬂﬂ]@ﬂ
agAL

a &' a o v &'9! v Y Y Y a s d o
mswaﬂmmwmemmamnmmuﬂauwaumwni‘wﬂuaxnzmmwsnmﬂmﬂumeﬂmﬂgmﬂﬂﬂ
Tvuilaidlenihuaardszau

(A Production of Bar-shaped fuel from Husk ashes mixed with Corn-coband Coconut shell by

Extrusion Technique Paste as a Joiner)



17

1. uni
@ @ I v o W o a @
Poguuwasnududatedidglumsvanuasyvgio uazauiuasvelszme
a [ X [ @ I @ v
Tagmn1zAINgINg gAEIMNITUIALNIAAT IS oUF IR IRond s uTadonanlunis
o a v ¥ Yy o A = Yy o 4 ' o q ¥
autiums asumsaaldndsnursen)asumnlsnasnunaunuluglunvoug azaeiln
a a I i Y Yy y Y aw A @ @
manadaon msmveslszmailuediaun nazdagiu lainisduadiitemernunaau
g ) J X o a 1 { <

naunuluvatgguuuietimlszgna lsaaz i Idinama TuTad Inig Mmangay vaziiu

myaaldnadsnuvesszmeaadld
Y

A & & o & v A = A o P
Tasamsaseil Wumsihudnaunduveadeanmsmwinaumelit leanudeu T
o [ v I g’/ y ¥ 1 { o
l¥dvsveuilaonaa Fudlutuaouniialumsaannurulivilaennunaziiilams

a q Y 2 a 1 dﬂl a o R KR I Y A A [l
nszUIUMSTT U GuumaumsWammu%mwawzmumQﬂawugﬂu"lﬂ"lﬂiuﬂWiwamﬂ”lu

'
a =

’ ) a o 2 = ' A Yy a o
qqmﬂclngamumu"lﬂ uag ﬁqﬂ‘U‘VIL']Jl!ﬁ'Jl!NﬁlI‘V]ﬁTQTEJﬁ']ﬂ']Qﬂ Lwa“l‘ﬁ@mnumiwa@m

'
[ a

sAY Yo ao & & 1V QYo A v Y o g
ﬂizTﬂﬁb‘uVlulﬂ’iumﬂm'ia%uu@ﬂmmﬂumimMw“uuuaﬂﬂﬁﬂmumuﬂammaﬂm]umi
Y
v

a A

1 A YA a 1 = G [ A Y [ A
guasuliumInano1uInUDINaY NI9MNINYAV DU LW@ﬂlsﬁﬂluﬂi’Jﬁ@uﬁi’ﬂ’ﬂ'ﬁ]‘llmﬂﬂ’dulﬂ

Q

a a 4 ] o [ Ay A A Y v A = dy
Tugamnalse tazdullumsdsendanasnuomanlsluasiSou navesnsAnEINEINTO
o Y v ! A A~ = a [ Y A
1!']thGlﬂfﬂ’Uﬂi]ilq@ﬁ']ﬁﬂiillﬁiﬂlﬂyﬁiﬂiﬁll NNveuFeNNNTEUIUNMIHAR IUaNBHE InalRes

v Yy 9
fu'ldonane

o s =
2. ’JG]Q“]JS%?(\T?]ﬂﬁﬁﬂ‘H'I

v
v A 9

1. tinyam Idnuudwnau

o

[
ay

= a f a o oA ' 2 <
2. ﬁﬂ‘l&ﬂﬂiill ﬁﬂlﬁlﬂgﬁﬂ"u’ﬂ\?ﬂ'ﬁWﬁ@l%ﬂlWﬁﬁﬂ@L!ﬂﬁﬁi%ﬁﬁuNﬁﬂﬁ]’lﬂ“ll!,{]j'lllﬂaﬂlﬂu

4
3. Anvwagmaaemassaunaliflu launnaspiudmsui 119 usandivduas
lunsasou

Y
] =y o [ o
4 guasulinmaihudunavunauunldlss Teand

@

a 4 =2
3. ﬁﬁQﬂULLﬁz?gﬂﬂimﬂTiﬁﬂET

a [

= Y o 4 [ o (% a 1 49’ a dy
GLuﬂ’]iﬁﬂH1%31%3@ﬂﬂﬂ!£ﬁ$@ﬂﬂﬁmﬁﬁﬂ AIHIUNITINAAUNUTDINAIAIU

Q

£y
3.1 Bdwnau
aelaseadnvenaunaslsznoudana (Silicates : Si0,) ogunyi 1tz lu

Y
o a9

v 0 2y 1g o o oA v o
ATUNTITINIVAVLD Llﬁﬂllﬂ131!H@TGULﬂ"lllﬂaﬂnlﬂﬂ"lﬂizjﬂslfu@u"] YU L‘}Juﬁ’mwﬁumm’mﬁ]

v Y
Noa519 MIKITAIAINEZ01A 189 FI91NNITNATOUAUANLTAVOIVDNAIAIWLIATFIY



18

v H Y
ASTM D3172 D3177 1ag D5865 %Qqﬁwaﬂﬂﬁﬂﬂuﬁﬂﬂuﬁﬁﬁﬂ 1 W‘]J’J”IEULES{TLLﬂEIUETQNﬂ”Iﬂ’JHJ

¥ a ] § ] o [ r'd
forremacog (Heating Value) Ngeogamnsnihnauunldise Toani 1d

'
a A

A un [ Y= 9
M13190 1 gaaviavesingaun ANy (Toyanin 12.)

Q

wﬁqau EAEY , o o ! P
— Younay ﬂTLl“]Nslﬂ'JI‘Wﬂ DIUNTATUSNI
A
ATILNY (%) 35.4 76.1 152
DIUAIAD (%) 29.9 21.8 82.4
191 (%) 347 2.1 2.40
MANNTOU (kea/kg) 3,530 7.970 7,760

S o 9 ' o 9 A 1 & v a A o ] v 2y A
ﬁ’]ﬁﬁ‘llﬂ']1!ﬂ$ﬁ'ulgWﬁ']'JLmZﬂ']u“D'QEUTJIWﬂ f]@'J’]HJu?ﬁf}ﬂﬂﬁﬂﬂﬂUWNWGl%WﬁiJﬂUG])'Lﬂ'lllﬂﬁ‘]_l e

wmagouguauiae lananaaslumsig

[ Y
3.2 INTOINAALNUTOINGS
a T a ¥ A v a Y =4 < A 3 =
11!ﬂ'liNaGILWNW’[’)LW'GQﬁ]%isﬁlﬂiﬂﬂﬂﬂiﬂﬂ'JfJﬂ38‘1J'J‘l!ﬂ'lil@ﬂ°l)’1’l§slfullﬂﬂiﬂlﬂu SFIAIN
AY YA == A U I J @ ~ < Y o o °
mﬁ/lhlﬂumiﬁﬂymmum W‘]J’nﬂiz‘lnuﬂﬁmﬂ%%g%uLnJ‘lJimﬂui]zGlf’HwaNmmmwmm
'y ¥ ' o 1y Yo A o Y A= v a v
LWiwvljJGIENmiﬂ’nmaucluizWJNmiE}@ LW]15]@QGlGBGI'JL]Jﬁgﬁ'luLW’than'lﬂﬂﬂlﬂ'lg'quW]JGLW
dsf 1 dy a dalcv =\ Aav A ~Aq ¥ = < a 1
ﬂﬁgﬂﬂlmzﬂlmmdmmwm u@ﬂmﬂuEmmm’mfJ’E]mJWﬂmfmclﬁlmigu’Jumi’ammﬂuwammﬁ
dy a [ a a 1 [ 4 1 @ 9 14 A
L%@LWﬁQﬁ]’lﬂj@Q@UﬂfH@@’Nﬂ LB U ﬂgﬂ'ﬁll UlllEJ’IW’]T]Wﬁllﬂ'IJﬂ$a'|3J$W§TJLla$ﬂ$1J'I§3J RFRN
a 1 dy a A o I % v 9Y o w 4 9
WaGlL!,‘VNLﬂfalfwa\mz3Jaﬂ?lelmmﬂuﬁﬂgWnu6@61ﬁﬂﬁuﬂ1aw1ﬂnamei 3 W\Iﬁ VYU 10 LTIV TN
I~ 1 a = 1 ¥ a Y v A A o
gwyuﬁ}aﬂﬂ’nmﬂﬂizmm 140 39UADIUIN LLW\H%@LWﬁQ‘ﬁW']Uﬂ'li’ﬂﬂiﬂﬁlgllaﬂﬂm$

] 4 o w
NINNTSUBNNAN ?Jlf,gf}uNWUﬂUﬂﬂﬁ'l\‘]ﬂ'lflu’f]ﬂllﬁ$ﬂ'lflcl‘11!ﬂ‘i$u'lm 15 mm {ag 40 mm AIUAAY

FMSUANNIMTIUNTOAA IAAINANUADINTT

g =
4. YUADU-NTANHEN
9
4.1 ﬂ’]iﬁTWUﬂﬁﬂﬁ?uﬂJ@ﬁllﬂﬁL%@LWﬁ\1
a v & a o v a A ad A g oY

GL‘L!ﬂ”IﬁWﬁ@]LL‘VNLGIf@LWfNﬁ]gﬂTWu@llfJﬁ@Qﬂﬁmﬂ@ ﬂﬁmﬂﬁ1!\1&‘]J1!ﬂ”|5ﬂﬁll“l|&ﬂ”ll!ﬂﬁﬂ
' o 1 o 9 A A 2y o v P = 3 o
iijJﬂ’]JWQﬂ"Iu"]NGUT’JIWﬂ ATUNTDIADHNIVLIDWLAAUNUDIUNEATNENI i]ﬂ%tﬂ%ﬂﬂﬂtﬂi&@’;

[ a

1 v o o 1 %}‘ v o
Uszau ﬁﬂﬁ?ﬂﬂ?iﬂﬁllLl‘ﬂ\i3J‘LlﬁT]JSWﬁQWGMWWuﬂ’JﬁﬂﬂDﬂiZNWm 1:10 Iﬂﬂﬂ?ﬂuﬂiﬁﬂ%}

Q

<3 A = [ = 1 Y] a I [ dy
ANNIGITOUATBIATEUI 140 SOUADUIN ammauwﬁmmmmq@mﬂumu

o 1 dy kY o dy Y o 9
1) FATIUMIHNTURIVD N AV URNIVD1FIT1 TN 30:70



19

e

Y @ 1

2) ﬁlﬂdiuﬂﬁNﬁllNQGULE]”ILLT‘IE]']JﬂiJNQE]”IuGB/QGIQJ)TJIWﬂ 40:60

De

Y @ 1

3) ﬁﬂﬁ?ﬂﬂﬁWﬁ'llNQGULE]'ILLﬂEI‘]JﬂTJWQE]'lu“B/\TGﬁJYJIWﬂ 50:50

De
3

[

Y
4) dad UM IHAUAUB N AVA VAU INZaMENE1 30:70

De
3

[

Y
5) dadIUMINTUHIVR AU UHIVINZA LN 40:60

3

v Y

6) AAAIUMINANHIVAUN VA VMV INZA LN 50:50

o a

1 l Y 1
dsunssuasmanay Guaniiieaaulusandiunmvuadisdusunauddaiun

y - . 2 v e A L.
HENAUISoU guuQl 80-85 °C WNNIMUANIHANLAZAGNIATINY HAI9INUUT U UAT096A
= 3 J Ay a o A Y ) [y A L&l
SaluunaromadazdaauvuIandeansuaziin lanuaalszuns 1 Sumeann UL

9 [ Ay a
TaunauFeamag
4.2 MINAADUITINA
4 . . . X 3
hllm'ﬁ/lﬂﬁ@mwﬂﬂﬂiﬂﬂ Lﬂ%’e)ﬂ UTM ( universal testing machine ) éﬁuﬂumimﬂﬁau
' [ 9
uuuwihae Tagmsinuusana launsenamaudomawanin uazilszuianavonsigagaan
4 o [ { 1 H [ a a P 4 [
Tsunsuveunioduaziiian lduulSeumesunineousula luFamdisd Feusnan'ldnou

1 4 a v 9 ' "o !
L!‘V]\‘IL%’E]L‘W@\W%L!ﬁﬂﬂﬂ@]ﬁ]ﬁﬁﬂTVlNWWﬂ'ﬂ 0.375MPa

Y
4.3 ﬂﬁﬂﬂﬁ'ﬂﬂﬂTﬂ’NN%}’ﬂuﬁ@LW’dﬂ

1 9 Ay a 9J 4 . o
NITNATDUHIATANNIDULYDINAN Iﬂﬂi‘b’@ﬂﬂi‘m oxygen bomb calorimeter Taan151n

H 4 H E4
Agangin ldenmsnaasaundiuammanuieudomaslagerdoaunsi 1 aail

Qn,g]}mwfia: (mw+meq)cp AT'Q] 'Qz'Q3 ( 1 )

~ A a ) & a A 2 A
Iﬂfﬁﬂ Qi AD ﬂﬁu’]mﬂﬁ’]uﬁ@u%’]ﬂl%@lWﬁﬁ m, 9 N'Jﬂsllﬂﬂu']{lu bucket m,, ® water

. . A ' o %’ A Aaa A A
equivalent Y93 bomb calorimeter C, ADA1TUNIZVYBIUN AT 7o Qmwgnmﬂaﬂuuﬂm Q, v
9 A a [ = Aa wa S 19 [ g}/ a Y 1w
ANuIsuNMaNnsatayInlunial§iaat Quaz Q, xlA1leeuINAINUANA ITIMIAY
s X . v H ' Y f H
Audnazie ldgarginlasunas (AT) liannugndeaniuiamar ATonaunisi 2
Y

=
JU

AT =TT r,(b-a)-r,(c-b) ()

A oA ~q Y Y A ¥ 1 ad 2 =
Iﬂﬁl‘ﬂ ano !'Jﬂﬁ/]ﬁl‘]ﬁ\luﬂ1im'luh’ill b Ao nmmgmqmwgmmgwui}um 60% UBDIPUN

e A

2
g‘/ 1 d' a o d‘ :: =) a
MINUA c AD nmmLmumiu,ﬂawuﬂmqmwgmuﬂizmﬂm (gd’e:fﬂ-ﬁ?@'ﬂ) T, A2 UV

A

N
.

2

) A aa a A ad (A 1 9
Lillﬂ’]ilw']ulﬁi] TC o Qmﬂgﬂﬂﬂ@@ﬂﬁﬂcﬁalcﬁﬂﬁ r, A9 Qm‘ﬂgnmﬂaﬂuuﬂmﬂﬁ)uﬂﬁmﬂwu r,

)}

A A [ J
3] Qmﬂ{]mﬂlﬂﬁﬂutlﬂaﬂﬂaﬁﬂ']iﬂﬂﬂf)ll‘ﬂ



20

Y
4.4 999N

Pt

U

< Y a A [ o LA Y a Y
lﬂu53ﬂ‘]_lﬂ15Na@Wj@ﬂ1§m1ﬂjgﬂﬂiﬂ§$ﬂﬂwuq V]ﬂ'ﬁ]iﬂlﬂﬂj']ﬂvlﬂujll (Total revenues)

" W Y o A ~ A o A o a a
MNNUY AUNUTIV (total cost) HUAD i]ﬂ‘ﬂll?JNfﬂlli‘ﬂ59%1@nu%1ﬂﬂ15ﬂ1LHUﬂ1i Usziiiuain

q

e

d' v A
auNITIN 3 ANU

C=F-VN (3)

A A v g9 a Ay A Ay o 4a X a
Tﬂfﬂ/] C ﬂ@ﬂ’liﬂﬁnﬂiuﬂ1§ﬂﬁ@ F a0 @unuﬂ\i‘ﬂ V a9 @unuuﬂﬁﬂu@?ﬁ"]'V]LﬂﬂﬂluinﬂﬂWﬁNa@

1 1 3 9 A o a 9 1 L&l a o
U LI ﬂWI’lV‘IVS\h Wuau N Ao SUIUNANAR 3']lelWﬂ']ﬂﬂWTU']fJLWNL‘]ffJLW@Qﬂ']H'Jﬂ!Eﬂ'lﬂﬁllfnﬁ

&
U

s

N 4
R=IN 4)

A A ¥ v A A A " a o Y} a 2 A
Tﬂfﬂ/] R ﬂ@S'IEJulﬂﬂ’lﬂﬂ’lﬁﬂl’lmlﬂ\‘]lcﬁ'ﬂl‘w,ﬁﬁ I1fd 31ﬂ1ﬂl’]ﬂﬂ’ﬂﬂ1aﬂﬁu ﬂﬂﬂuﬂuﬂglﬂﬂﬂluluﬂﬁuﬂ'ﬁ

q Q

{ Y { 1 I A A o a
N 3 mnuaunsi 4 uaz N A ldezitluSunamssaanshldinagaduyu

Q q

5. HAN1INAQAN

5.1 AMUHUIMUY

1000
__ 800 /
[2)
E
g 600
% 400
[ =4
8 200 —4&— chaff ash & comcob charcoal
—®— chaff ash & coconut shell charcoal
0

50:50 40:60 30:70
ratio

' k4
:.'iﬂcﬂ 1 ﬂ')’lllﬁu’uluum@QLLWQL%@LWQQ
~ Y3 K [ [ dy a o [ o 1

Fﬂ’lﬂqﬁ;ﬂ‘ﬂ 1 Llﬁﬂ\‘iclﬂlﬁuﬂ\iﬂ')’]llWu’]LLUHGU@QLLWQL(’D'@LWQQiu@@i’lﬂﬁﬂﬁ’mﬂ DULASWUIN
1 1 Y d' ’:91 9 Y 1 1 v 9
ﬁjuWﬁlIGU@\‘]fI']UﬂZa']3J3Wﬁ’nljll@Wﬁlla\‘lcluslllﬂ']U,ﬂa°L|i]$ﬁl,°”ﬂ']ﬂ'J’]iJWH’]L!uquﬂ'J’]Gﬁ\ﬂITJTW@

@ v ] ] 1 ] o I '
ELUV;Iﬂ”]@ﬁﬁ’]’ﬁjuWﬁlll,!ﬁfﬂgﬁ'l\‘]ﬂuulllll']ﬂuﬂ ﬁ’]ﬂ’ii{!’f]’lﬁ]lﬂULW§1$ﬂ31qu1L!uuﬂﬁ1ﬂa (bulk

. 9 s 1 v U v 9
density) YOIFINZAINZNS 1IUANINAIHIDIUFIV1I TNe

5.2 mmé’ﬁumugmﬂﬂ
Y
W’d\iﬂ'liNﬁﬁl!ﬂﬂl%ﬂlWﬁQﬁ1Nﬂ§li1ﬁ’JuNﬁlIGI'NG] uaz"lﬁ}ﬁmmwa@mmﬂm]u”lﬁl Na
(% 1 J d' Y ' ,3 a d'
ﬂWiﬂ@ﬁ@U@ﬁiWﬁ’)u@nﬂﬂllﬁﬂﬁﬁlugﬂ‘ﬂ 2 G]'lﬂgﬂﬂ31ﬂﬁ1uﬂ1ulliﬂﬂﬂ‘ﬂ@QI,WN!,G])'E]LWQQ‘VI WEY
1 a1 " v Y <3 1 9 = 1 I~} 1
iﬂuﬂ%ﬁﬁ]%i]ﬂ?l]'lﬂﬂ’)'l“]f\?"lj'l'ﬂ“l/‘l@LﬂulWiW%PN‘O'I'LJﬂ$ﬁ1N$W§'1’Jﬂ$N@1§ﬂTﬂGl‘l"iiyl,l,ﬂgl,l,"l]ﬁ!li\‘iﬂ’ﬂ

v 9 9 Y Y = 1 9 T o (%
QqJT’JI'Wﬂ ANMTUVDUNAVILUHNANDLULTINAUDYNINIWTIZAIDIUAINT (fixed carbon) Gl,l!@]':]



21

dy Y S 1 9 =KX o Yo [y FIR) 1 1 Y U =
GlJLﬂ”ILLﬂﬂ‘]J?Jﬂ”Iu@Eﬁ]Qﬂﬂﬁiﬂuiﬂﬂﬂﬂﬂqﬂuﬂﬂ UAINNITNADDI WUIN NNPAITIAIUISNA

VoA o a a 4
gannafeensy1d luFandiye

2.00

S 160

s

c 120

o

]

@ 080 1

Q

E 040 | —4&— chaff ash & comcob charcoal

© —#— chaff ash & coconut shell charcoal
0.00

50:50 40:60 30:70

ratio
= B SR
ETJ'VI 2 HAaNITNATDULIINAVDIUNUYDINAN
' 9 dy a
5.3 MANUIDULTBINAN
¥
fﬂi“l’lﬂﬁ@‘ﬂﬂ?ﬂﬁTM%}ﬂuﬂJ@QLLVIQL%@LWﬁ\ﬂﬂﬂ oxygen bomb calorimeter W‘]J'J"Iﬂ"lﬂ'J"IiJ%J’E)‘L!
1 dy a g‘/ S d‘ [ 1 1 ) 1 9
ﬂlammwammumznmtﬂaﬂu"hJmmaﬂmummﬁnmummﬂm HAZANDTUNSATUSNIT
A A 49! 1 9 U [ 1 Y A U ,;’9)
mwmmms1$mmmmummmmumﬂwmmzNmmﬂzamzw3n%znmg@mmmmammz
o <3 1 o [ ] ¥ a 1 [ 4
ﬂ?ﬁﬂﬂﬁ@ﬁﬂ?ﬂlﬁjlﬁuﬁ']nﬂc] amwmuﬂlaumQL%LWmﬁmmm%’auqﬁmnﬂmmmmgm

a [ 4

Y
HANR N YUY (5,000 kealkg) HiioadnT1aunanveudwnavuiudat Iy Inaludasiaiv

Q

~ Y1 Y ° v ~ 1 Y dy A A A 49! [ [
50:50 1/1Ulﬂmmmiaummmmaggmgﬂ% 3 UAAIATIANNIDULHDLNAINIWNUUMNTATIUNIT

v 9 ' 9y
WﬁlIGU'E]QG]NGUTJIW@LLagi]’luﬂga']MgWiTJ

10,000

8,000

oo /./'.7.

4,000

‘ —&— chaff ash & comcob charcoal

2,000
‘ —®— chaff ash & coconut shell charcoal

Heating Value (kcallkg)

50:50 40:60 30:70

ratio

d‘ 1 Y ds’ a
g‘ﬂ‘ﬂ 3AANITNATOUNININNNIDULTDLNAN

5.4 MINATIEHYAAUNU

) Aq @ a ¢ v ) A o v & a A
“Uﬂi;lja%1%1uﬂ153lﬂ51%ﬁﬂﬂﬂuﬂuﬂ§$ﬂi’)‘]Jﬂ’JfJ FIAUATDITAUNUTDINAI(TIAUATO

q q

' o w a { 1 &’ a 1 a 1
N1 30,000 VN MAINITHAAN 150 kg/BU. TIANULDINAL 7 UIN/ kg m“lvdﬁﬂumiwammq

Y a

X a o a o 1 y %
BLNAN0.173 UIN / kg ﬁuﬂu’l@]ﬂﬂﬂ 3.5U1MN/kg Gﬁjiﬂﬂﬂqﬁwaﬁ 8UN./IU ALTIAUITUVUANT 175

Q

o a ] Yy ¥ & @ 2y
UIN/IU mmﬂumiwam 0.151_|T1/l/kg ﬁnﬂsuayjaﬂszﬂ@mnmu "]NL‘]JHZ‘T'JUW?”J%@Q%@Q%LE\”I



22

uAAUAAIUNEAINENE1IEATIAIU 50:50 ENFDAATIZHHIARUN U T FoauNIS] 3 LAz

q a

4 z'lAUSMuMsHaaNgUNUN 9,448 kg AMTUBATIAIUNANDUIZUANANAUNININID

6. a31lwa
=y = a dy a 1 @ 1 ~ [ a I o @ [
MIANEIDINIINAAFOINAID UTAUNIINTINIE TagedumatialLNGNFFUIUDTA
o < I @ o a @ y 1 k4
SawwuTasldudatloniludidszauiagaunanileldun Bidwnan 1danmswinavlu
9 A = 9 o 1] 1 v 9 1
A5zUIUNTe UVl aen uTsaY1) Taen 1T UANEUAUKNIDIUE IV TNALAZHID Y

@ 1

1 ) § g v o
nza N NUBAsIdIUNTUBEN 50:50 40:60 1Az 30:70 Tagriwiiin aauudaiuvzii Tuwaw

[ a

Y { 1 A 90‘ o o
ﬂUuW%ﬂuﬁQﬂ!ﬁQN 80-85°C TagusdadIUMTHEANADUINUNIARALND 1:10 %Wﬂﬂﬁﬁﬂ‘kﬂ

q

WUNAANUHUUY ANUAIUNIULTINA dzulsdumudadIumInanyeInds i Tnauas

9 A A 1 1 [ ] = 9 dy a A
waﬂzmmmnmﬂaauuﬂammmmmaﬂu‘lmmuﬂ NUNUATANUIDUITBDINAURAYDY
9
JEHIN 6,048-6,943 kcal/kg ﬂ1ﬂ’311l§'1!@§3$‘ﬁ’31\1 5.7-5.83% (%@Hﬁﬂ?iﬂﬂﬁ@ﬂﬂ?ﬂﬁﬂ?ﬂuﬁﬁ]ﬂ
a 4 =S 1 K A ' a (% J (%
’J‘I/Ifﬂﬁ?ﬁﬁil!azmﬂiuiaﬂllﬁﬂﬂizmﬁl’lﬂﬂ) Glmmwag‘lummgmmmwammmqwu BHIINIT
a 1 - a ! { < ] 1 [
Nammu%mmmﬁﬂ 205 kg/min ﬁﬂ’JnJLi’Jﬁ’f)‘U 140 RPM ﬂ’JﬁJﬁUWLLUH’OQiHG})”N 800-833
4 H v
kg/m3 ﬂ1mmé’ﬁumuL!,Nﬂmjeumu%mmagﬁ 9,448 kg 6@131ﬂ13§]ﬂ11’\|ﬂ]@\1ﬂ11&@§ﬁ 1.5-2.5
1 I o @ a o '
. 1ndoyaagdirsdunuindanuiuly1dlumsildldluassounTonaauaz 1vie
a a L4
Tusanaiye
a A a S v 1 v Y 14 a s ¢ v Y = | Y
mswaﬂwemmumaammemnmu"lumewswnﬂmﬂumenmﬂg‘vuiﬂﬂ%uﬂmﬂﬂmﬂuﬂ:1
szanu
(Solid Fuel Producing From Rubber Wood Char by Extrusion Technique
Using Paste as Binder)
1. unin
P o Y o - y A 2 . A
Gluﬁmumsmﬂ%uuﬁmwmi%wawmmmﬂswmﬁ'lwﬂmmﬂumwuﬁwummum
SJ
‘1/Iﬂ1J ‘VIQHLH@QNT%TﬂﬂWSﬂJﬂ?ﬂ@lﬁ%@\iﬂ?ﬂ@@lﬁﬁ’iﬂiiﬂ Tﬂﬂm‘v\ﬂ mﬂ%wawmﬂfﬁug
(Primary energy) ‘Irii@‘l/\lﬁ\‘1\‘111!?]’311]Sﬂu‘ﬁ)’\‘]ﬁ’luﬂlﬁﬂllﬂuv\lﬁQ\ﬂuﬂnlﬂllTﬂ%Tﬂﬂ”ISLW”I”leGIfﬂLWSQ
oaFa swantiuimaniteruiufisa cmuiwmqwuammammﬁﬂﬁmmmgmmwmwam
=\ J j‘ a o y o A A = Y [
HIINIPNNIUINAUNULITDIWAIVININUINU LiJi’]‘Wﬁ]"lim"lﬂx‘]ﬂ”li‘lslﬁ/‘lﬁ\1\‘111!““’0\‘]15\‘1\111!
Y =X o A 9 I X a = y A
Qﬁﬁmmsu“lunm1@1maqﬂszmﬁ"lmcmuﬂuau“l%”lumqwwmﬂuwmwmmswumﬂu%mau
= 1 & A 9N 9 < X a 9 2 A ' °
HasuInIgn meu“l,ums“l,sv"luem‘w1511‘1]1“6]5@maﬂu‘wua"lemilzmaemymumﬂmmﬂﬂ
9 99 a < o v 1w
Lm"lmmmﬂﬂﬁzmm 15 mm. eg%mnmmuﬂsqLﬂumu’mmmhzmm 15-20 UADIU

g o

1 1 dy =1 ~ o ) 1 1 Z}, Y I 1 &‘ A A
Iﬂﬂlﬂi&lﬂ?ﬂlﬁa"lu Ny ﬂEJﬂ"I'WVﬁ]SVHﬂTii'J?Jﬂ’OuLﬂ']%lﬂ"lulﬁﬁTHM‘IWL‘]JMLWNLGH@LWﬁ\Wli]g?fgﬂ’lﬂ



23

1 o 9 | ) v Aad da! 1 j’ A A Yo a =y @ ax
aomsih Tl lFnumagmsvuds dmsuIsmsvugiunagemasi ldsumstenlidrenuaedds
A o 9 a o o v 9 a & v A Y
AemisoaalumatiaeNINgTy uaznisoanlelaasedn Felunszuiunisonsaaly
J 7 v ' 1 4 o J v
NIZUIUNMSIONTNFFUIZEIWIT000 Idedasiiles wazawsninldaazainniinissadie
leasoan dmsunszuiumsendnidu awisoutseonls 2 uuy fe nIzuIUMIEATA
9y (G < v a 9 Yo o A AAa a I
JOUNATNITVIUMIOATAEY TagnszulIunIsoasaseuszlgnuiagaunianiiuily

, ' Y < b2 1 g o
drulsznoy wu Adaes unau Wudu FalumslianudoussnienszuIumIoainaziii

a a { Y a Y a < ' f a 1
Idantiunilegluingavazatveanut nazdaniziagauldasglifuunausemas ualu

U

o

va 3 & 'y ¥ 1 o ' Y Y o &
ﬂixmumﬁemmauuu"lwlmmﬁmm3@u“luixmwmiaﬂ Llﬁfﬂg@l@ﬂﬁl%ﬂﬂﬂﬁ%ﬁ'WHLWﬂWW

a

Y A= v a v 2 v & a A 7
ﬁl!TVIfJﬂLﬂ'W'J@IQﬂUiWﬂQgﬂﬁluﬂlﬂlgﬂlugTJLWNLGI)'?JLWEN IﬂﬂﬂWﬂﬂTﬁ‘V]ﬂﬁ@\ﬁﬂW"Iuil']ellﬂ\iﬂ"l‘u@ﬂ

A3

= o a dy a 1 <3 té‘ A 9 a <3 o o =)
HAZANY FININIINATOINAMFDINTINILTININVADIAINAUADNENFFULDVTATOU
9 9 I o Y 9 = Y a 1 dy A o 9 o
Taglsvaaraanuieuwdluailvinnuson FanunoasinsHaaunusomasaaz lsnasau
) =S A g‘/ A gw =\ Ay o 9 v A <
TUNITYITIWDIWIUADUNGIINUBNINHEINNUITeT NN NIz uIumsoasaiulums
a 1 ¥ a [ a a 1 ] 1 a Jd J
HAAUNUFDINA I INIAYALFUAAI 9 1Y nzauzni ouduteuns1 e nzanaw
o o o A A 9 = < a g o A ]
drsvardszaruninislslunszuiunisoasadulalenuraleyia ¥y lyald
o < a3 ¥ % [ a ua {
wednmin uileTlen weaad Wudu Fedlszamuuaazrias Iiauauialumsldaun
] o 9 [ @ 1 dy A A a Y 1A A o A
uana19ny Tag Tuanaaz ldanuudausinuunayemasnnaa lalueg19duas iliaiuie
° 1 H < ] 1 ]
el uatisimge Tuvagiudadlonamnsoldanuniwsdldluszduneousulauas
=1 [ I ° [ dal A a o a a SN
131190 MANNUTIEIgAveuFomaIneasy luFamaisdne 0.375 MPa
A v 9 Y £ o 1o L4 Ao A =* a dy a [
MNNNAININAUINNNG I aaAveInUITY Ao MIANYININAATOINA LU
@ 1 1 = I @
daunanwaniu e lasldudatlondludilszain Tasazdnuinwavesdszuu
v 9 9 '
daa1uallszauNaIwanoMINAAUNUFDINAILAL AUTANIMENTNYBILNIYDINAINHAA
T8 @y anurUILUY MIAIUNIWTINA tazaInNuou
2. TagaulumanaaeaznIINanea
2.1 Tgauluminaaes

v
[ a =3

Y A ' 9 =2 3y ° 1 D) A A
agaun g lumanaassnonsniu ldewmnaslannmsiuasoiu ldewmnnimae
2 o 2 : e '
M seiulunite lorirldviinmsualdidlune Tasldiasosua (hammer mill) Famaniu'lsl
A A v = A o Yy ad .
gINITINFIUNTUATanYMzazdea taziioii1ldvinsnszatgvuiaaieIsn1s sieve
1 1 1 [ { I o o o
analysis WA TUBI 0.075-0.85 mm. auutladlenilHdudidszavananmssiwtlaiy
o @ sol 9 o o 1 = dy v A ~ o
dlendalilazasluindou Fedadrumsnauuiatlonsziusuiteu lunininaass
2.2 MINAADA

4
2.2.1 Qﬂﬂiﬂ!ﬂﬁﬂﬂaﬂ\i



24

]
A

(% 1 g a 1 9 d' 1 =1 o
Tumsnaassmssaunaudomasainaeniu liferamsnGou lvas o szligunsei luns
U dg}

NARDIAIL

d’ v A 1 da} a I~
1. 1AT090ATAUNIUTOINAILIVY
2. WINAIIUNA

d’ 0'/ %’ v =
3. IATONTIININANNAZIDYA +20 g

1 a SR A [ o 4
4. unauiiweIFIuANNUNUG =20 uaunls
J a 4

5. neseaainles
6. 1N309UAGDEINYAY
7. 1A30INATRUMMIMULTINA (UTM)
8. 1AI9INATIUAANNSOU (Bomp Calorimeter)

9. myazawnlinagoumaNUHUILY

2.2.2 ou'lvmsnaans

a

A Aa 1 dy a ) ' Y I o 9 <
N@‘Ll"lallﬂ'ITVIﬂﬁENN'GW]LWI\‘]L‘D’@LWa\iﬂ%ﬂlslfWQﬂTLllliJfﬂQW1§1Lﬂu3ﬂﬂﬂﬂllﬁ$1%’ﬂ’ﬂﬂlﬁﬂ

q

[ 1 dy a d' 1 = 1 dﬂl a d' a YA
TOUVNANDAUNUFTDINAIN 400 TDUABUIN IﬂﬂﬂluTﬂﬂJﬂﬂLmﬁL%”ﬂLW’dﬂﬂW’d@]‘lﬂﬂ@ 40 mm.

é td' [ 1 =) 1 gol [} [ a d‘ =< =< td'
"If\iﬂl,uﬂ'lﬁﬂﬂﬁ’t’)\‘l%&ﬂﬁﬂuﬁﬂﬁ%uﬂ?iWﬁMLLﬂQLﬂﬂﬂﬂ@HWﬁuﬂﬂl@ﬂ’)ﬂﬁ]ﬂﬂlW@ﬂﬂHWﬂﬂNaﬂig‘ﬂ‘ﬂ‘ﬂ

[

= a A 1 dy A A a 9 A = g
mamiwamgazmmwwmﬂmwmammwamamwaﬁ”l@ Tﬂﬂlﬂﬁ]uvlﬂlﬂ'liﬂﬂaﬁ]ﬁh NU

o 1

1 901 v 9 a
1. ﬁ'ﬂﬁ")uﬂﬁN’L’flll!‘ﬂ\‘lﬁjﬂﬂﬁﬂu'lﬂuﬂﬂlﬂﬁﬂﬁi;lﬂﬂ 8:100

[ a

1 1 ?)I 4
2. ﬁﬂﬁ’)uﬂﬁN’(?fiJL!ﬂQﬁJEJﬂG]’EJHTHUﬂGIJ’E]Q’JG]E‘IWU 10:100

Q
a

1 1 9o’ % v
3. ﬁﬂﬁ')uﬂﬁN’(?fiJL!ﬂ\‘]ﬁjﬂﬂﬁfluﬂ’iuﬂmﬂﬂ’lﬁﬂﬂﬂ 12:100

Q

2.2.3 5MINAADI

Re

v A a

A A 3 7 o AQq Y = 2 9
ITDIDA m%mwaﬂ@ﬂmﬂumaﬂmwgﬂsuﬂﬂumm@aammmasmm@ 10 L3NUN

I~ o v w A, A o U @ 9 o [
Fudumdavuan 35nsnaasasuan Tdiiweo i ldoramsunnausuudaiudilzvds

Y
P4

I~ ] =2~ o 1 Y A A o ' ) ~ A v a
‘1/]azaWEJGI,‘L!uﬁ’E]uGﬁﬁnﬂa‘immﬁﬂa’munu’e')MEJUﬂUNGmuquEJNWﬁW] 80:100 LN@WﬁﬂJ’)@Qﬂ‘U

(J o [ 4 f a I
uazalszamudiiimsngindraiunayldiinnu Tagldnsesduniwsinaiunar 15 i

[ a

@ o a <3 o Y] 1 ¥ a a 4 a ] ¥ a
‘HEN%TFINﬁﬂ?ﬁ@ﬂﬂlﬁi%tlﬁ?ﬂ?’lﬁqﬂ‘1J3J1f’)ﬂLﬂuLLﬂﬁL%@LWﬁﬁTﬂﬂlﬂuLﬂ%fNNfﬂGIL!‘VNL%@L‘WEN
) [ a dl a 1 &’ a é 1 ) a 1 &I a Y o
T%mmiﬂﬂu’mq@uaﬂumimwammqwm‘wawﬂuszmnmmswammqwmwm%mmm
[ = ~ Iq Y [ 1 &’ a [ YY) a 1 &’ a
msmﬂsuwmﬂizLm"lwﬁmuamas“lfﬂumsammmfmwamazmemwmswammqwmwm
[ dl dl o 1 [ dl Y v o dl a 1 j‘ a 9 o 1
mmLmamﬂu"lmweu"u”lﬂmmwamumiﬂuﬂ"ﬁﬂmnwwz mawammawamaﬂmzumm
&’ A A a 9 1 o A A o 1 j’ A 9 j’ a 1
wm‘wamwa@”l@mmmmmmmmwmn%m"lﬂwwmmmslmLsmummwmwaumaz

A A o A ' A A g Y o v & A Ao YA A '
N@u]l“u‘1/]1/]Tﬂ"ITVIﬂaBQUJ@‘V]5T]_lﬂTﬂ’ﬂllﬂfl!ﬁll@]ulla:luTLLﬂQLﬂfﬂlwaQﬂﬂﬂqﬂﬂLWaﬂﬁﬂﬂﬂTiWTﬂT



25

A 9 o

X Y A X ¥ & Yy w
AUV ULI 9’]Lllnﬂ1ﬂ15@u1ﬁlﬁa@ﬂ31usﬁuﬂjgﬂ1m 10% d.b. (MW@]?;@THLH’N) "]N(lﬂa!,ﬂf]\iﬂﬂ
k4
A 1

J { a L 1 f a @ o o 3 £
ﬂ'lﬂ'ﬂll“lﬂ!ﬁllﬂﬁm'ﬁ]ﬂl!‘ﬂﬂl%@LWﬁﬂ °’lﬂﬂuuu’lll‘ﬂﬂl%@L‘Wﬁ\TﬂaQﬂ'li@UlléjjvlﬂﬂTﬂTiﬁ@Lﬂu“lf‘lNTU

1] k4
Lﬁ’am@ﬁauaummiﬁ’mmumaﬂﬂ AUV UILUY mmm%’aummgmu%mm

3. WaN1InNaaoy

9
MNMInaasInaaunuremasnnours lferawa Iaeldudedloniludadse

v v I3

a = 1 dy a A a Y =X 1 dy a A Y dy
MUIYITY ﬂBﬂ!%ﬂJ@QLWNL“H@LWﬁQT]WﬁG]llﬂ mumwmwammumsamu%mm%umm
) ¥ o o A vy ¥ A Y Y 4 =
@I@QﬂTiLLﬁ?‘D%HWN1@]@!,“]/‘@11'1119’151]1!'lﬂ!fW’fJ“l/lﬂﬁﬂ‘Uﬂ"l'iﬂ'lﬂﬂ?ﬂllﬁ\?ﬂﬂﬂ’lﬂlﬂﬁﬂ\‘] UTM 3y

Yy v 1 ' Y H

ANHUSUDINITINYUINUNATDU Iﬂﬂﬂgﬁ%}%i@]'33ﬂﬁﬁﬂuWﬂuﬂﬂﬂLﬁ@ﬂigﬂWGLlﬁQﬂﬂiﬁﬂ?ﬁl&ﬁ
Y [

W'JLL‘VI\‘]L%?)LWﬁQﬁTViS’UWaﬂ']ﬁ‘ﬂﬂﬁ@\‘]@nﬁ il ﬁ@@ﬁﬁﬁﬂiﬂﬁﬁ Wﬁﬂﬂ?ﬂﬁi%iﬂﬂTﬁWﬁﬁ

4 Y k2 H

ANUNUILUY mmisﬁ’mwmmﬂﬂuazmmm%’@usummm%l,wm u@ﬂ%WﬂﬁLlWﬂL%’ﬂlWﬁﬂﬁ

E4
Av A

a EY Y o Y a = X a o
WaGlblﬂ11!QTL!Qﬁlﬂuulﬂuﬂ‘ﬂ‘ﬂﬂﬁﬂ‘1Jmilmuhfillﬁ]3QmﬂcluWW’INWU%WL‘D‘memﬁmﬁamaﬂEmz
P
A a

< ' v Y ¥ Y 1
mﬂﬂmmqwmwaq"lmaaﬂﬂmm"lwmmz‘lﬁmzﬂzmaﬂuﬂmm"lmmmﬂizmm 1.5-2

¥ 134

4. agUdmamInaany
Mmﬁﬁﬂymnwﬁm%mwﬁm%qé’mmmﬂmthullﬁ’mquﬂﬂﬂﬂﬁgmumilﬁﬂcﬁng
Funpvsaiadusadudadonsludnlsramlaouddeudadiuaerinninvesiagavain
8:100 11U 10:100 1AL 12:100 MNFIAY Tﬂﬂmﬂminnﬂamﬁmmﬁaiammagﬁ’mma
oA 400 seUARMIINLNSATIMsKAAIAzMANEaUYR T AR BINAIZIA) SRR
gadrumsnauuililanderinminvessagav Taefisasimsndnszning 6.0-7.7 kgmin uas
MANIZOUTDURIADINAITAITEHIN 24.3-26.0 Mikg dmsundsnusumzildlunsean
AMUHLLLIAE MEIUMULT Inave s uFamAR ey dadsumssauniailon
aothminvesingay TaendsnuiilFlumssasasumziimsening 0.0046-0.0070 kWhikg

A 1

4 v v v
ﬂ’JHJ‘H‘L!HL’L!uﬂl@QLLﬂQL%GLWﬁQMﬂ15$W’JN 675-830 kg/rn3 c?iqmmwumuuumﬁwqwmmu

o Y

1 ¥ o a 1 1 4 a 1 1
ﬂ?iWﬁML!ﬂQﬁJﬂﬂ@]@H?ﬁHﬂ @]Qﬂ‘ﬂ‘ﬁ 8:100 ﬁ?ﬂﬂ?i@?ﬂllﬁﬁﬂﬂﬂl@QLLﬂQL%@LWEIQ?JQGluG])"N 0.69-
é =S 1 1 .'3 d' [ Y a a e’d‘ d‘ o
1.35 MPa cmumgammqumnmmiﬂﬂamu”lﬂ”lumwwm%ﬂ 0.375 MPa me”lﬂmﬂu

J 9 <
ez l¥szeznadszua 1.5-2 919



26

A v X a v A Y d Y
ﬁNUﬂﬂ]Qﬂ]ﬂﬂ1W‘U®Q!!TIQ!‘U?)!WQQ§]1ﬂ?ﬂ'ﬂ!“ﬂﬁiﬂ‘lﬁﬂ]ﬁ&lu”mu

(Physical Property of Fuel Briquette from Oil Palm Residual)

1. Unu

Y 1
v A A

4 f r ° M
tagtiuthaminiuiinundganenalddszana 1,050,000 15 diethwunlszilive

Y

a 3

) 4 1 = A 1 ~ A 9 A 1 4 g ] A
paadiuthan wuneglidaqusediufimas ldanarunse lsdrdudniu Ae nieluy
F) ] = Y 1A 1 v 9 v Y A
Mmumalunagluges) Nissuw 3,500,000 duaell ¥easndll (Mralealr) Jssuiw

=\ 1 A

(% L=} [ A 9 [ ’é [} 4 9 1 4
320,000 uaell waziaguiodrunmaeldainlssnuanainiuilay ldun nzateiay
[ o 1 o Y 1 J
war Jdszuia 810,000 auaed ninletay Nlszurm 280,000 Auaell nrailau
o 1 < o 1 o
Nlszunar 100,000 dueedl mawaalu sz 200,000 duasdl mnihdy @Wszneudie
s < 3 s o o 4
mnluidy nzarthdy wazninwaaildy) dszurm 120,000 Auaell ANIaqou
ao) Ly A o Y ]
(i aznou lviiy wwdsanisavesthdn) Uszuar 610,000 duaell
= a 1 Ay a Y a [ A 9 9 a ]
TunisAnyimMskaaunuyemas launisnannniaaurae lsuudvateysia 1wy

q

o v o 2 A 3 o
AnauynIimanuieulszanm 2,800-3,000 kealkg [11 910VA0IIINYANIZIHAANIOHAIIIN
A d S A Y dyo/ = ° A ~ A o
MnuaenralimMANuIeulszIM 3,500 kealkg [2] wonniigslimsimlaenySouniszay
9
@ 1 I [] Y]
ANV 45% oaunanuuuTaeluldadszau IFudadlondszau vazldluaradszaiu
Y 9 o w 1 = v A
vweldainnudou 3,670, 3,700 1ag 33630 kealkg AWa1aU [3] iwuReInundszana
o 4 Y= 1 dy A Ao [ v Y I A ~ Y] o
A153d lne [4] 1ddnpwnugemasioaunauuusadounaziguveuldonyFounus
= ' af v ' ' ~ . o
vuounewazrzt wuNazludieglusie 5.5-8.0 % ymzia1aszie (Volatile Matters) A1
[ ] 1 J = s 1 ] ]
pgTUTIN 72.4-81.1 % @IUMSUOWIADOT (fixed Carbon) UA10GIUTIN 4.3-10.2 % Tudunl
Y
ANFOUVDINITOAUNINIADINUUTAIDYTZH I 3,610 — 3,840 kealkg VWU AAINIIY
] J dal a A =~ Y4 =\ v 9 =
WuluvenaFewasnnlaenniFounusse lnaznuounennnsoadouaziian 2.9
o v ' ] ) [ 1 @ .
LA 3.2 g/m’ MUAIAY LazoAEUlMTEHING 1.6-2.8 g/m’ S IMSTUAIMULTIOA (Compressive
[ 1 1 v & A ]
Strength) ¥9IMIBALNIDVTOUTAIYTENIY 60 keg/em’ HALLUUSAETUTAITLHING 5.5-12.2
Y v
kg/em’ dmsuammsawlasandsnu lihdldunueadoulinsering 0.44-0.46 kWikg ag
v I A 1 A 1 @ 1 o ~ ' ¥ a
HUUBAEUIIAITEHAN 0.05-0.07 kWikg Tasiiainasaiuaansda lusi lannunuiomas
v Y Y [ 1 v [ [ Aa a 9
nuudadouz IiwasnuuInn U aulszIa 3 91 tazalszansmmmsldauain

¥ A a Y A o ' 9 Y A Vo =
if]u"ljﬂﬂl,ﬂ’df]ﬂﬂ/!!,iEl‘LJWu‘ﬁ'ﬁ1J’E']°LJ‘VIf]\?‘ﬂ’é]@I,I,‘VIQllUUiﬂUiﬂﬂWgQg@ﬂ@mWﬂU 27.7 % BIN

auauiasninaraieth lluSeuisunuitunazowin ldnn ldgaadda wunlialndifeanu

=

1 1 j‘ = $ = =) =Y
AIULNUFDINAINHANNINNINVBUTEIINGAT NI TUMINAATENTZATBL 1% 1Ae7T
v @Y A o 1 A Aq Y wag A Aaa 9y o A j‘
PAIUAIBIATEIBALLVANS WUININVBUTEN INAuauAaINAINANgAADIdANANNTY

1 a 1 g a {
50% up 1001 AIAIIWTOU 2,336 kealkg tazsimdaunulumsndaaunuiomasi



27

a g =) 1 k4 =)
4 v/kg sgtianumnzaulunsaanuraadenauneil Husain etal [5] 1aAnyinisnan
1 dy a o 4 =3 1 1 dy a A
unaromasnnnnthduuaznzanauludszmanuaies wud1 unuFemaIiaA1IAY
Y
WUHY 1,100 — 1,200 kg/m’ ausalianudeulddssuia 16.4 Mike Tasuiivdh
v k3
U5z 6% VLN Yaman et al. [6] IE3180UMTANH LN UFDINGIINAIANENDALALIAY
A a 1 1 i} a Y o 1 ddyy A 9
HADIINMIHAANTZABNDN unaFomasnInmnugnen ldnasnugeniuazivduniodos
A FININULNBALALIAYIHADIINNITHAANTZ A T NGRS oUMINY 21.4 Uag 13.0

Y
MJ/kg taziiuduniny 5.0 wag 15.5 % muaiau

9
[ Y Y

A A 9 s 3 o Aa < ° o A 9 J
PNUU mﬂ‘wmaai%mﬂmuumuﬂmﬁmmum ﬂﬁ"uﬂﬁﬂuTMWW@lquWﬂisﬁﬂﬁ%Tﬂ%u
Y

Y

Y
= =

Y o Ay a 1 4 Y o 34 a & A o Y
G1‘I”i1J'lﬂ‘;U‘lﬂ!ﬂ’J'l“l«!ulﬂ ﬂ'lﬁVl'lL‘IffJLWﬁ\HWI\‘]ﬂWﬂLﬁ‘H1J'la1J1!'liJ1!ﬂlﬂullu’)ﬂﬂﬁuﬂ‘ﬂﬁWNWﬁﬂﬂ'lllﬂ
] = [ dy a 1 [ d‘ l-ﬂ' I v Av [ Y [ l-ﬂ' 9 1 9
wummﬂm%mwammmﬂmma@auﬂ%uum INITNMUULAN mﬂ"lﬂﬂan"h
Aan o A ao
2. IDNTIAUUUNITIVNY
¥ 1w Y 7 ¥ o qya
1. dudesdedranzatguaziauletauiniulvivualseus 0.3 cm 1ag 0.1 cm

[

4 [
audey wazihimseuuieaannuiuldegiszau 13%
Y 1
2. nseuilszenuilsznnudadlenTaeldutduiunanilusasiaau s:100
Y
3. HEUAIPEIIMNEAI AN IRz gAIHANAdl
1 1 dy a ti' | 1 o
A nguunarenasn lulyan)sza
I
- gasway A1 udule 100%
I 9 (% 9 o U
- gaswaw A2 dudulenaununzaieniesonsdin 60:40
] v dal A a 1 9 3 4
B nguunaramainnguilssaiudienianing
< Y @ 3 Y @ 1
- gasway Bl Whudnlenaununiauingaiesnsidiy 80:20
< Y @ @ IS JY o U
- gasway B2 Whudulendunungaronaunun1iaunngaieonsidaiu
50:30:20
I 9 @ 1Y) < 9
- gasway B3 Whudulenauiunzatenaunuunauuazniaunngaie
8031891 30:20:30:20
Y v
C nguunaFomasnanlszaumentailon
3 @ [ 1
- gasway C1 wdulenaunuuiailondlesasiaau 80:20
3 Y @ @ = FY o [
- gaswan C2 iWudulenaununzaenaunuuilailondredasiau
50:30:20
I Y @ o ~ Y
- gaswan 03 Wudulenaununzaenaunuunavuazutlailondie

A58 30:20:30:20



28

4. haruwaudIdlunagaswauaudeo 4 mussyaslumdnuudmsudauns uda
o v 19 4 v @ a <9 o < ~ '
i lgaunsdiunsesoaussaulalasandaiousion 10 MPa Wumar 3 il Tasudazgns
wawezld s Ar0d1

a

) 1 ¥ a A < o { 4
5. dwnademah 1dlevdredou Tuiiilunar 10 ¥ Tus figungd 100 °C 1l
;4
ananuinudnhumagouaiANIInen N
6. TamAnuruIiY aaemsinlsnasuazuia

@ Y Yy v 4 aa J
7. Ifsuannusoutazlsuaun1aleusNIA1aes UN oS

3. wanazensonamsAny
3.1 HAMIANEIAAINHU MUY
[l 1 dy A A Y = g‘z A:al) a1 1 1 3
ANUHUIMUUYBINUFOINGIN 1A0InNTANEIATIH dzliareglugie 267 ke/m
= 3 A 1 = A 3
09 546 kg/m’ Taggasweay Bl UAIANUMUIMUUTASMAIZIgAAD 546.9 +31.2 kg/m
Y1 ' A ° A 3 A
pazgasHay €3 lmanuvuiudulagmasdigane 267.3 = 17.9 kg/m’ laghainiwy
wuniinlaemasvesgasiay B2 Indifesnugasnay Bl uazA1nunuIuuveIgasHe s
Y 2 [ [ A = < 1 1 Y ] Y
B3 InameanugasHan C3 A3a15190 1 F92Hungquaedilssinn B awsalian
' ~ [ Y ' 1 = <3 Y
ANNrUIUUgInga @ulszan ¢ Imamanuruuduganlsson A Weudniiey
o 1w I I o Y1 ] ' Aq Yo
nunaasNdlszeulszannaunngnai IvaianuruniunnnNeuu ledalsg ey
{ 1 o 1 1 I 1 { o
Uszinnuthulonuaznuunlildanlsg e wagaswauuuunlunaviludrunauniinaild
v k4
AMANUARUIUUAAAL UUUFAIIINADTHAAD TN INANUAIAIVDILNUTFOINES AD T 1RuNg

dy a =) < A Y
Lﬂf’f]LWﬁ\?ul,iJiJﬂ’J'liJl,LGlNL!iQ Lﬂi?gﬂiﬁllﬁﬂl’lﬂ\ﬂﬂ

3.2 Wﬁﬂﬁﬁﬂﬂﬁhﬂ’ﬂh%@u

De

Y
[%

4 v
Annudeuvesunuremaindnyiasetaziinieglusie 8.54 +0.36 Mikg
B9 11.81£0.42 Mi/kg Taogasweay €3 Uaanuioulaomdogegano 11.81+0.42 Mlkg
nazgasnay Bl Idmanudoulasmdemigane 8.54+0.36 Mikg Faaanuioulasmas
YOIGATHAN B3,A2 uazgasnay Al Indifeanugasnan C3 uazamnnuiouvesgasney
Y v [ ~ A o 1 @ ' = v J @ 1
B2 IndiResnugasway Bi asmsnd 2 Wethinguadedis A lilnffeudisuniunqudiedis

1 4 o <3 L4 I o 1 [
B uay C wululsiinnawnnguazuiaidlenunlailuailszearvaz Iiaianudouuinni

'
S 1 o

A =] @ v ¥ ~ Aa 1
EWI5Wﬁ3J'VINﬂ]ﬁﬁu‘ﬂﬂ“ﬁLﬂuﬁ?ﬂigﬁTu PRUUFATHEY C3 mueaunge m%zm"lﬂwammq
X a = g X
LBRINANIINNITANHIAITIU

3.3 Wﬁﬂﬁﬁﬂi&ﬂﬂ%ﬂ"lmlisﬁ



29

v
=1 a9

9 1 i‘ a A 9 = a’l 9 1 [

Pnandrwewnadomai Idvinmsanyinstiazlindosas Tasurauiog lugs

= = a 9 d' A = |

14 89 60 Taegasway B3 Ianfsmandlaomfsgegane 60.1+5.5 uazgasnan Bi fian

Psmaud lagmasiigane 14.0 + 1.1 Tasisuaud lngmasvosgas €3 Indifesnugas

Y 2 [ [ Y1 A A

Wy B3,A1,A2B2 uaz Cl gaswan C2 IndiResnugaswan Bl wwiuldngasuaund

TR a Y ¥ ¥ ' A

unaududiunanezifsnandr¥esas Tnouraudunnnngasraudu o

[ 4
A1519 HEAIFNTANIINMENIN ISR AEUDNAUFONDID U TUFIUNFNA 9

gATHAN ANUHULUY Annudou Wi
(kg/m’) keal/kg MI/kg (%) g
Al 400.8+29.6 2,791:282 11.66+1.27 20.121.9
A2 428.9+43.1 2,808:£400 11.7422.06 22.043.5
Bl 546.9+31.2 2,041485 8.54+0.36 14.0+1.1
B2 521.441.1 2,324+£158 9.7120.66 16.542.9
B3 303.0434.6 2,809:£498 11. 74+2.08 60.1+5.5
C1 412.3+24.5 2,541+304 10.62+1.27 18.240.9
2 425.8+34.4 2,492:+180 10.42+0.75 19.342.7
3 267.3+17.9 2,818+103 11.8120.42 42.645.7

= = J 9 [ A
34 NﬁﬂTSﬁﬂHTLﬂ%UULVIGUﬂWﬂ’NNi@u%Tﬂ’lﬁﬂ@u

L)

= = ' v v A a Ay y o A o 1 ¥
ﬂTjﬁﬂH'ILLIEEJ‘UW]‘(’J‘]Jﬂ']ﬂ'g'uJif]u"Uf]QL!VNL%’f]lWﬁQV]Vlﬂﬂ'Iﬂjﬁﬂﬂu Tﬂﬂu']ﬂ'lﬂj’uﬁ@u

= Y Ay ~ = Y1 ¥
ﬁﬂ‘]&ﬂllﬂinﬂ’gﬁiwﬁﬂ C3 ﬂﬂlﬁuiﬂﬂ’dhﬂ%aWﬂWﬁﬂJllﬂaﬂW’dllll’ﬂﬂlfﬂﬂﬂ C]NGh’iﬂW]’NiJiflu

=

' J a 1 ) ~ a < '
ﬁﬂHWT@SIﬂiQﬂWiﬁ’JHWiZ@Qﬂ"I TAIUIATAN l,l,ﬁ3W’]J’J'lﬂ'l‘ilﬂl,ﬂﬁﬂﬂnliﬂuNWWﬁﬁLﬂullﬂﬁ

k4
A a

= Y1 9
mfmwammnzMmmmseuqqqd

~
7

)=} [ = Y A Y] 9 o a I 1 dal a A
gaganfeumen wunaziarlndmesnunislgdnausnumaailuunarsemasie?
~
7




30

= 1 9 [ d'
1519 uaaemsifseueuamanuseuaniaaou

a

[ ~ 9 F a o
aanld ANuiou SRR
(kcal/kg)

o v
ANALY [1] 2,800 A

2 A < o ¥
VADYIINYUNIZIHA [1] 3,500 adou
nlaennizou (hilddlszau) [2] 3,671 a3 o1
nlaennizeu @ilaTlondszeu) [2] 3,699 a3 o1
naennisou (Tuaradsza) [2] 3,625 a3 o1

A = v o = v Y
nlaenniseu (Wusrueuneaz i) [6] 3,609-3,844 adou

Y A 9 v
800U DU TUYIUE NI [5] 3,000 DALY

Aa 4 v
MNYOAUTININGATMNTTUNMIHAMTONTZATY [8] 2,336 DALY

Y VA 9 v
o000 oaNTUYEUE NI [7] 3,000 DALY

¥ - = ¥y 2 o &
dulewaumzaneunaurauiladlen MPMIANEIATII) 2,818 DaLdY

[

= [ Y o J Y
3.5 WaNIIAnN® ﬂ‘(’Jﬂ'IWWﬁ\1\1']‘Llﬂ'J"I‘JJif]Uﬁ]']ﬂ'Jﬁﬂﬂ'lﬁiJﬂluﬂ']ﬂﬂlﬁ
v v

! 4 o 4 a sol v
Tagriuhauiniuidganieniald 1,050,000 15 evhwmlssiienaaringu

[ A ! =

4 1 o 9°I Y 4 1 4 1
1dy nuneziidaansedauinmasldninlssnuanainiulay 1dun nzatehauwan

=1 o L= 9 o =1 o = = [
Nszu 810,000 auaed @uledhay Fseuna 280,000 auaell MNMITAABIANENIN

]
=1

o Y o J 9 A o 1V 9 Y
Wﬁ\‘]\ﬂuﬂ'l'llliﬂuﬂ’]ﬂ’)ﬁﬂﬂ’]ﬁﬂﬂluﬂqﬂﬂlﬁ TﬂEJUJ@uTﬂTﬂﬁquﬁﬂugﬁﬁﬂﬂqﬂﬂ']ﬂq@]ﬁpJﬁN C3

Q

VIAUIUIAANININHAINUANVS oUNU MU TZN 411.8 MW

4. asi

q

4 1
1 aanurutivvesuagemaci ldlasgasnan Br laanuvuiniulag
IPROGIARD 546.9 +31.2 kg/m’ wazgasway C3 Tianunuuniumdsdigaie 267.3+17.9
kg/m® Tasimswauunavinldnnuvuutivanas
Y v
2. AnvdeuvewnuFomadlasgasuay C3 Ininnuioulaemasgaga
Y ¥ A o A =
11.8140.42 MJ/kg tazgaswan Bl lvmanuioulasmasdigane 8.54+0.36 Mlkg lagh

Y
MIkauINaUIz I IianNUTo Uy

9
=1 S 1 9

a 9 J 4’4’ A A 9 = g’/ Y '
3. °]Jill'lmLﬂ'l"U’E'NLH/NLGI)"E'J!,Wﬁ\?‘lflulﬂﬂ'lﬂﬂ'liﬁﬂ‘kl'lﬂZNuﬂZiJﬂ'li’f]EJﬁZIﬂEJiJ'Jﬂ!lﬂ\?ﬂg

=

Tusae 14 9 60 Tasgasway B3 iadovas Taswraudalamasgagane 60.1+5.5 uaz

U Q

Ay v A o A
’gmwfm B1 Mﬂ'li’f]flﬁgiﬂfmilﬁllﬂ\ﬂ@ﬂmﬁEl@]'lf,:(ﬂﬂ@ 14.0+ 1.1




31

A

=y = 1 9 1 j‘ a A 9 [ o !
4. i]”lﬂﬂ”liﬁﬂ‘]sl”llﬂailflﬂmEJ']Jﬂ”If"I’J”I?JS@HGU'ENLL‘VNLGI{'E)L‘Wa\icﬂ]lﬂﬁ]”lﬂ'lﬁﬁ]ﬂu Tﬂﬁliﬂﬂ"l
Y A= Y A 9 = ! v
ﬂ’J"IiJiE]H‘I/]ﬁﬂHWllﬂi]'lﬂgﬁiNﬁil C3 A9 Lﬁuiawﬁwzmﬂmmmauwﬁmgﬂuﬂﬂﬂmmmaau
Ay ¥ A 2 g J 9 A o ~
N1& 11.81£0.42 MI/kg %50 2,818 =103 kealkg FuilumanudougegamhwmfFouiion

S 1

1 Y A @ Y o a I 1 dy a A = Y 9
wuvzia lndamesnumsleipausNumaadluunayemaated yalvaanuieun 2,800
d‘d 1 4 a 1 o A 1=} a
kealkg NAn¥1 TagIasanisaiuilszesna arusasal vazwunlumsiulasnniFounings
I J dy a A Y 9 A
Wuumuemauvedvz 1nannuseugega Ao 3,609 — 3,844 kealkg
= @ ) 9 o s YA A s Y
5. MIAnEIdnenImaInuANNIeunIdaihayluma ldnineaeihasuazidu
To Uszum1,090,000 duaell uimuIndIsAInNNToUIINgATHAN C3 vz laadnen I
waInuANNTeulsTINe 3.045x10" keal @01l W30 411.8 MW
= Y g = A 9 1 ¥ v ¥k vy a = Hq v
6. MIANHIATAIUVUMIANHUDOIAMUY AIUUIIADILMIANYIN IFgATHaY
= v W Y 3 2 d’g 4 .
narnvatenazinisiaa s 1didullauuasguesiu Nanaaou compression strength

a 4 . . ]
LA IATIZH proximate analysis I Ton1aae 11/

ﬁ’nﬂn1w°nNcf'n'mwé’aammmdmmmnmaw51

(ENERGY POTENTIALS OF RUBBER WOOD STUMP CHARCOAL)

A
9 . L. ad o a A =2 9 v 3
15¥19M131 (Hevea brasiliensis) Hausuiauauiisngs andn lllugquihezwaeu
a a 1 ° 2 <
Uszinausiga nidensmld demndiduiwlgnlunide@ouaznigeenawdnaznateiu

HHAINANGNTIINIALINNGAVDI Tan

'
v A

ﬂi%mﬁhlﬂﬂlﬂuﬂizmﬁﬁNS@]EJNWWET"lﬁjﬂﬂﬂL‘?JHéJuﬂUVI 3 ¥991ansodu1nn

'
=2 1

= a a A a U 1 o a a
Vuaseazou lailae Iﬂﬂhlﬂﬂwa@ﬂNWﬁTllﬂﬂagﬂ’N 300,000 A1 "NLL@LQNUIVIEJNﬁ@EJNWﬁT

]
A

Y A =~ @ 1 3’, A a 9 a [
ulﬂl‘WfN‘iJﬁ$ 150,000 AUNIUY ﬁ%‘ﬁﬁ]“ﬂlﬂﬁGIEJNWWWllﬂWﬁWﬁﬁiﬂﬂGUU Lu%N‘ﬂWﬂﬂﬁﬂi‘]Jﬂjﬂ

De

o J 1 = a A A v ' a A a A A é@' =
‘W‘Ll‘ﬁfJN‘WWﬁE’JEJNlI‘IJiSﬁ‘VI‘ﬁﬂTWL!ﬁ$le$@ﬂu’ﬂﬂi%L‘VIﬁhh/lﬂ%%uﬂﬁuTmﬂﬁNﬁﬁﬂlWNgﬁlu 1uﬂ
Akl A & TR = v v
N.f. 2546 MWUVI’]JQﬂfJNW1iW]’J’]JiZL‘ﬂﬁ 12,618,792 Ul‘i L’]JuWUVIﬂi@EJNUl@Lm’J 10,010,885

[ a % a I a 4 a @ (=1
15 M¥wananens 2.86 d1udu aadluwandamas 286 nlansu/194] (www.rubberthai.com

A

Awilo 7 FIMAY 2550)
Y =1 o @ ] a 3 ] 1A g’/ =
AuemslianudnyaeszuUATEgnave Inelluediann uaRuiulinglgn
g1z ludesnmaldvestszma uaagiinimsiheramsililgnluiesnian o w7
X a a < A o 4 o
Uszma daiimsnsgpan Tadluumels Gnminildersnisinlannmsdaaldeon’lyls
S [ 1 1 ] o da 14 4 1 o 4 o 1
U5z Toaniang q nuedauwinate wu siwledtines wemsnoade Wugenszay vuwule

[ < o 2 @ ) @ 4 a ¥
Tioauie siwwudulion aaq dmsumstgnersmsuiveldlugaamnssunaaienanis



32

zgx’z d'i Y =\ ddg! A 3’; Y a %‘ =\
e liferemaitiongasy 25 Taull Wiseremsaauiiu q ldwanaaihenanisanasezil
o A & Y 1 =2~ 1A v ¥ a o
msaalumeaeiie Il diunesinersmnasdivinniilay 12 aeesinuuiinswiiaig
I [ 1 Aa < ¥ { 4 1 o a I~ 1 a’;
Wudmvg Aadluiuivaieniulsaed msvue liiaeldoremauimdaduo il
P o 1 a g 1 a9
msndaiNedoen lldimelszama Aalluyanummadnaie
= o g o ' & & Y
MIANHIANGANNNATUNAINUYBINIUADIINSNNITT 1T uuuInenilalunsle
J ] a a I [ g
UszToxinesineranisiedniilsz@aninm uaziflunisdanisnesineranisuioding
A ° a g ' A g o ] ' A X I '
yaauny Tashwwdaaduonuiedundsnunaunuldoninthsssumna Feezilunvag

wasnunaunungasu lulszmealness li

Jagusyeen
A = S <3 4 a 1 A A a [
1. WefAnYMeSIFUANANANDIUADI INGINITINHAADINAIDFNOUUIANIING 2.0
4
QNUNANIIAT
A = 1 9 [
2. WOANKIAINNNSDUVDIDIUADIINYIINII.
3. iieANY109AYIENOUMUATLAZMANUHU U UUDIDIUADTINGTINIT
A = a a 9 Y '
4. e se@NTMNMT IFNUHIANVOINIUADIING NI
A & ° 9 A Y I o
5. adluuuanialumsieesingamisnaiaygaauny vazlailungany

nauNUNULAZAIUINTITUA @0 1

asy =
FEMIAR
¢ P Ao 2
gunsal gunsainlFlumsanuiiaene 1l
a 1 o
1. 1919gn0 (brick bechive kiln) YLIAAINY 2.0 QRUIARINAT
2. meauszansamgensuihld mlua genow)
9 a A 4 9
3. wilooglilonues 24 wiowsh
4. Adiabatic Oxygen bomb Calorimeter
14 a 4
5. o3 lullinos
Y &
6. foUANUTU
A
7. IAT09%
X
8. loganuu

A a 4
9. INTONADUNIAUADT

=
2
-
an

I. ﬂ”liﬁﬂ‘]%l"lﬂ”liNa@d”luﬁﬂi"lﬂﬂNW”li"l



33

MIANEINAHAADIUABTINGINNITINUIAUNIDIUTHAIAIDFNAOVUIAAIING 2.0

[ [

J [ { ' o o a a o @
anuiAtwes MnsAnsgudisondsaunnld duanus sunemaunsyifoesa sanda

aszys Tagmsiaesnenmisnintesndaniaasaiiinsyanesineeniolgnadvaiu
g1 liumadeu

ABMInaaeUi Iagn51ineTINg1NINITINUA0IANUAITINUUUITINENZ 00N A g
o ' £ Y A o ' I 3 J dy g ) 4 ¥ @ J
aregdu lifimoih lmaudesidudaanusy nnimhnesinesws llsuihminaanasld

' < ¥ o A v ' ' 3 < & y £

Tumuwowawday nnmhlundwaangumaulesdudnanuiu ga ldniiuanazi@es
Tinituamaeanar Tasluszozusnniiuavzivinalsznm 500 asuaudmwas ins

[

AgUMINUINUNAIAMHIDIUNN 9 F2 19 WeaTurImiEueenIziIMTdenTiuaIa

Qq U

A

Waolszunn 300 MITIUTUALAT u,azLﬁ@ﬂﬁ“uuNaﬁaﬁwmiﬂ'@wffmmﬂﬁ’mﬁ@ﬂszmm
a kS 211 A D Y g dy Y
20 AT NLEFUALUAT 1/]\11!L‘W@ﬂ'J‘UﬂﬂﬂﬁﬂTm@WﬂTﬂiﬁlﬁMW%ﬁN mﬂummamﬂuﬁmmﬂﬂ

a

o o A = ' 9 ' 9 ~ A
wnszneniudiinnawiniganmsldiluniuawazdeniuaiasdnsumaslszuim 8o
wudwas Yaselimswenaiuduiivae launseniniulauazdaesnfunieatindeatlantuan

a [ @ [ I a 1 a 1 o
nazlladaosniusunsunniaouilumsgAniswioy MsANINANAADIUADIINGIINITIN
< 9°; ] 1 9 1 U 1 A LY 1 1 d' [] 4 dy 9
Tagdaiminaunon oty awwsewio @wiwn Indldauysal) vazd
o 1% 1 Y] 1 1 A 1 I 4
AMTUMIFUAI0619A0TINIINIT WA IUABTINGINITT 1o TdvirandoSidud
dy 1 9 a 4 4 =1 1 ] a a
ANUTU MANNTOU AATIZHHIIAYTENOUMUAT AANUHUUY tazyi1lseanFnin
Y
mslFnuysduiumpdulsganinmge nsnh’ld ndua eaaw) du lnmsgudiedis
AUUNULLUNITTUAID619UU V18 (Simple Random Sampling) Tagn1itivnualiaesin
] ~ 1 a 1 4 I
gWITWAZDIUABIINGNINIT N TADINNITIHIDIUAIBIMIBFNOIUIA 2.0 gnUIANIATITIY

U @ 1

Y H
Uszans (N) 1INUUGNAI9E19 (n) AaeIsmIgualegeyia biunuinduauainlszans
g’/ o Y o 1 1 % 1 = ~ A 1 @ =Y 4
(N) ¥y uagimvualndledauaazdiegal lomanazgnaann < nu (q3uns, 2541)
1 ¥ o [ ~ a ° I

ﬂ'l'fl'?i'lﬂ'lﬂ'ﬂll%u 1/]11@‘(’Jﬂ'l'fl"f]ﬂﬁﬁi'lﬂl,!ﬁgﬂ1u§lﬂi1ﬂﬂ’l\1w1§1ﬂqmﬁﬂﬂ 105 C Lﬂu
o A 4 3 @ @ i A Y o o U J 3 J
1991 24 6]5'31“\1 HIDDUIUNTIESVNIUINUNUBDIAIDYINAIN L!ﬁ'ﬁ‘hrlll’lﬂ’lu’)ﬂ!W'lﬂﬂ,ﬂ@ut“h'u@]

4
ANUBUINGAT

dy %’ [ 1 1 9 Bol [ 1 [ Y
% ANNFU = (UIHUUNDIUNBUDULUYN — UIHUNDIUNANDULLHTI) x 100

Y 1 4
ﬁmuﬂmuﬁammﬁ’a

MIMHANAAD I AIUININGAT

a 1 g o !
% WNaNaADIUL = UTWHﬂﬂTHfB{@H x 100

Y Y Y '
ahmin ot uetenihmin I uedaniian) — ihminduoiu



34

MINIHANAADIY AIUIUIINGAT

a 1 %} v 1
AT INITHANDIU (NN./FU.) = Mmiinaudeu

' F
¥ THINTHINIHUA

a o 1 4 1
2. MIAATIEHMIAANLToULAZMTHIBIALTENOUNIUAN VDI IUADIINGIINIT
a d 1 9 1 o Y o o 1 Y =
MINATIZHAINNNS UV UABTINE1INIT19 1A TagnT1idied1aunualiazBea
Y
NANUIIADIUABIINEINT N s luussenmavetoondau 1y Adiabatic Oxygen bomb
Calorimeter MUNTIUITUDI ASTM 3287-77 Hunnanen ldaslumsremsnaaou
a 4 1 ] 1 o [
A3 AATIZHIIANNVHUILUUVDIDIUABTINGNINITIN 1AsN1THIUTUUVDI01UAD
1 Y
FININWITIAWWNMTUNUNYTON 1INUUAUIUYIAIA NN UIUUVDINIUADIINI1INI 1A

NNFAT

] 1 v g o 1 o
ANUUUULHUYDIDTUADITNYTNNIIN (ﬂill/‘ﬂ)’ll}) = LHWIJﬂﬂWuW]ﬂﬂfJNWﬁTE)‘ULLﬁ}Q (n3Y)

US1NATOTUADIINGNMITIOULHA (cm’)

Pd ~ U o asl . . S|
ﬂ'li'ﬂTENﬂ“]J5$ﬂﬁ]“]J‘I/]'NLﬂll"lJ’E]Qﬂ11!@’051ﬂ81\1‘1/‘|1511/]']1@8'3‘ﬁ Proximate Analysis wuns

a Ed YA = a an o =
’Jlﬂﬂgﬂiﬂﬂﬁl“ﬁ’,}‘ﬁu1ﬁi;§1uﬂlﬂﬂ ASTM 3172-3175 “IN‘WEH]3E]‘ﬁlHEJ’J‘ﬁﬂﬁ‘l’iTﬁ]\‘lﬂﬂigﬂﬁlﬂﬂNLﬂM

P2

Yo A
AR
9 [
YSuaasszme'ld (Volatile matter content) Ao aiuvetioa1uevuianszmelaly
] Y ]
agmiiatlachiiguyg 950 °C Twawn Ivldhuny 6 wil asszme’ldnfe aslsznouinil
4 a I J
mSususendau uazlalasnuilusnilszneu
14 = 1 a A I ] a
U3uunSUouaDes (Fixed carbon content) A @IUYDIAITOUNTINMADDYIUATE
a o o , 2y v ¢ P Y, ¢ =
Wa nasnninasszme lduaziidoon lludr mSuewadestidsznoudlrosigamivewilu
dulvigg
= dy Y A 1 a A A A o 1
U118 (Ash content) Ao FIUVDIAITDUNIINWADIIAMITUA1 81U T1aen

Tiihingaivigil 750°C w6 Tue (5, 2529)

[

1 J =\ 1 = dy
fj@]i‘luﬂ”li‘l’i"lﬂ”li’Nﬂ‘]J’iSﬂi’]”]JTINLﬂiJ“II@Qﬂ”I‘L!G]E’JS"IﬂEJNW”IS"I UPANU

X ¥ o 1 ' Y 3 o 1 Y
Usuannuru (%) = (UHMUNDIUNDUDULUNY — UIHUNDIUDULLIN) x 100

o U

v
MR UL



35

y 1 30} (%] 1 $ a o
Pnmassemold (%) = chmineumisvesn i —imminvesnuigungi 950 °C )x 100

v 1
MnineuuiIvednIy
P k4 9
YSmnaasveuadss (%) = 100- USusanuau (%) — Usunaasszmela (%) — JSunaada

&y 1 o ! = a °
s (%) = WIMUNVDIDTUNQAUNHY 750 C x 100

¥ 1
ﬁmuﬂauuﬁ’wmmu

3. Uszaniammis Idaunduussniuaesineamsnumveaulseansamgensuth 1o
M. 1 o)

mamszaninmmsldauyasduvessiunesineanst hlasnsnageumsduni
Faldndeduhegiiflonues 24 wlowrh fumildmagenituamaduiszanamgansu
Ul eyt aeaw) 195 3,700 N5W (ﬂ?mmmmﬁwﬂizmm % 9310311050270
vounsde) uasihminvestmaesneransildmasuniiy 450 n3u shinsnaaesluiesii
liflauria dunamsaluanzguessi Wmaafuvesdmvnziali Saaamgives
snsztaiifen ndniufinnarildldndeutudarnseninmivldesliindeadeludn

=} = a
30 UIN (WA, 2532) (UYU LLAZADE, 2527)

o ' d' Y o 9 a A 9 ]
mmmmqmﬂ”l@ ﬂ@li1ﬂ1ilw1hlﬂhllﬁ$ﬂ‘i$ﬁ‘Vl‘ﬁﬂTWﬂ151%01uﬂlﬂdﬂ1uﬁ]1ﬂq%i

9
Y o

nunla = wilnaeatinszwie

io& io&

@ J d‘ 9 a
muﬂmmmuﬂ%qm

[ 9
PRI RCT RN ALEY

Y 1 d‘ =) %
wminvessunldgns (nsu)

Hqud =2
‘Jzﬂznm‘i/lcl“]fmwuﬂ ()

Hu = [MC, (T,-T))] + [(M-M,)L] x 100

(MH, + M,H,)

11i® Hu = Uszansmnms 19 (%)

? 2 2 o
M = nimiisudu (PIW)



36

v

So’ A A 1 [
MUNUINIao0Y (M)

Il
Toe

ke

o a

v 1 L%
MIHUNUTDINAY (DIUADTINYNNITT) (ATN)

¥
v A

- e 1 (lifauilszanng) (nSu)

ow

-

cz 2 z
Il

Y 1 % o
= mm%’aummwmmm MAY 1 UAaes / N5u

o

- 2, g o
Qmwgmmmﬂaumﬂw (DIA LAY YT)

=
Il

e
Il

oy
Qg NveNiIAen (DI ITAITYE)

Y 1 % o
= anudoundsenil WNAD 540 uAaBI/MNTN

4
ﬂWﬂ’ﬂiJ%}fJWIJEJQL%ﬂLWQQ (®MUADIINYNNIIT) (Llﬂﬁﬂa/ﬂi )

=N
I

N

1 ¥ Ao O & 1 [
= Annusouveure 1 (@ulszAnng) Falian 4,280 LAass /AT

=
WaNIIANHI

Y v
1. ivinaaneineanan g lunmsdne daaasluaisg

Y v
MINUTAAT UHITNAANDI NSNS N 1F 1 UNT AN

AT INTI vnwiinaa A INTI smiinaa AT INTI vnmiinaa

(n.n.) (n.0n.) (n.n.)
1 43 10 22 19 20
2 42 11 31.3 20 34
3 38 12 26.4 21 4
4 433 13 22 22 35.2
5 36.1 14 33 23 34.4
6 48 15 30.2 24 35
7 40 16 36.3 25 34.2
8 60 17 33
9 442 18 31.2

AUNFY = 35.88

a J 1 a a J J
2. HARAANIUADIINYNNITIVNNAUAIDIUFUANIDINOVUIAAIINY 2.0 NUIANINAT
ﬂ"liﬁﬂkl"lﬂﬁNa@]ﬂl"lu@]ﬂi"lﬂEJ1\1W"Ii"liﬂﬂm"lm"lﬂl"lu%ﬁﬂm"@ﬂﬁﬂﬂlhﬂﬂﬂ’ﬂuﬂ 2.0

4 1 - 14 a 1 A A Y 1 9 a =
ANUIANLNAT WU L‘}meu@mawammmmmmqwnwmaaﬂﬂmﬂﬂ"ﬁzmmumammgﬂﬂu

ES v

[ ~ g’/ dy A 1 a 1 ) o I 9 I 1
A1 26.85 (M1TNWNN 2) mummmﬂmﬂmmum1’0;@ﬂaum‘ﬂumimcl‘ﬂ]luﬂmmﬂumumﬂ



37

A vg Y ' & Voo ! P Yy R g

Fmsou 1Tl uo1u (reverse draft) FUANAIINUNITHIOIUA 0 MBVF 1T UEGUT U
I 1 . 1Y) %} o

w vl It nanedluouTaeass (direct draft) FIa0AAdINUTIBNUVDIUTH (2529) UIHIiN

Y ' ~ ' ¢ = a @ AN Y A a
AUDIU (f]'l‘l!T]LN'lllelﬂlﬂJﬁllyim) IRy 13.5 ﬂiaﬂill mimnﬁuammmmﬂmﬂ‘wm’mumm

Y =] 2 1 £y 9 9 < A w A~
ﬂigllﬁﬁﬂﬂﬂlﬁi'ﬁluvlllm?ﬂﬂﬁa'ﬁ]ﬂﬂﬂm1 LW]'E]'lﬁlllﬂllellllﬂIﬂEJﬂ’lii‘lf@]igL!ﬂj\i&‘ﬂﬁﬂﬂi@jﬁﬂﬂﬂﬂ?ﬂ\l

L)

=

[ o dy ] 1 ] 9 1 Y a 4
Tﬂsqmmsmwuﬂaumsmeu%zmaaﬂﬁumuaﬂﬂ (ATENIY , 2543) segzaunaglung

HANDIUVOAUNIDIND 36.5 B 1N

3. AIANNIOUVDINIUADIINGNIITINIAIUA1DFND
AR50 UINAIVDINIUADTINGNNITINNIABIAIDFNBTAT 7,218.95 UARDI/NT

'
A

@15190 2) FaAmnuiouvesniuaeIneIwITIzliaAunls Tasasenuguugiinlgdlunis

@

v Y
HDTULAZD1GVDIADIINGIINITT ABDAIUIDNITNIFIUMTNIE U AIUUKINADINIS THD I

a1 9 4%} o Y ya . . 2 Aax A
ADIINYINNITINAIAINNIDUFIVY ﬁ’?iﬂiﬂ‘lmulﬂiﬂﬂﬂlsﬁﬁ‘ﬁ “Refining technique” $3INITNITAD
a A Yy & a 1 dﬂl 1 ax té‘ 91 A A £
ﬂTiLﬁh@?ﬂ?ﬁm@iﬁl!ﬂﬁ@@ﬂ"lﬂﬁ]1!ulﬂ‘ﬂ’dﬂﬂ’d@ﬂﬁ'ﬁlmiﬂium’ﬂﬂTﬂ ’J‘ﬁﬂﬁuﬁ]%uliﬂﬂWuVI‘UiQ’Wﬁ

Y Y
NNIUTMANNToUGIILIARANAANILIZAAA

M NUAAILAAIAININ D UVDIATUADIING NI INIHIAIYATDTAD

% ) d' 1 S 1 v
AIDYNN (MU : LLADDIADNTN)

1 2 naY

7,582.0 6,855.90 7,218.95

4 1 1 1
4. 93AU52NOUNIUANLAZ AANURUIMUUVOINIUADI INY NI
J { { 1 a ' 1 { <
Wuamivewatesmash Idnmswinuaedgnelial 67.5 % (M151990 3) iy

9
v

1 a 1 a J Aa 4 = dy A a 1 Y
TUMBFNDILHANDIUNTYTINUMTUOUADITFINDAIT NIULBININATEVIUNTHAADIUAIY
a T3 A 1 I J 1 { a J 4
mpgnetluismawoiuTaemsev 1M w1y (reverse draf) a1uiinda lavzliaimsveu
= [ a [ 9 s 9 2 & Y I 1 .
desgennMsHaanussauAnuu Ity sutlumsenlvdiduaulaease (direct

= Y [ = a L4 AR [ 9 o 1
draft) FIAOAAROINUNITANHIVOITIENIY (2535) NANMIANIATUNIATUNAINIUUOIN 1Y

9 o = @ = a 4 A= [
nzaweni uazluiiueuReINUMIANYIVITTLNIY UazANE (2546) NANHIANEAIN
NNAUNINUYBITIUABT INGAIALAT
Yy A = dy = '

Yunaassavelamae 17.75 % YSunannudumaesussoiunesine1ams s.1 %
é dy 1 dy = 1 a a 9 9 1 A Aa A
FaFnuanuruluoimliaziing lagassaolszansmuns lsnundy nanfeminidiuu

dy dy 1 o Y a A 9 a 9
anuru oo umnnazihldlszaniamlums ldnunazanuausalunmsyadaliiosns



s 1 ] 1 1 a
A1sEas 89alseneuniual Lla3ﬂ'lﬂ’J'lﬂJ‘ﬂuH!uu"U@QﬂTL!ﬁ@51ﬂ81\1w151ﬁ1§%}ﬂ1ﬂl@1@§

38

no

peAdszneumuniitazan 11030

HUMUUYDIDTUADTINY NI fetheit 1 Fre619d 2 mae
MIVOUADYT (%) 71.2 63.80 67.50
Psunaasszmisla (%) 16.4 19.10 17.75
191 (%) 4.60 8.70 6.65
P3snuan (%) 7.80 8.40 8.10
ANUPUIUY (g/em’) 0.42 0.38 0.40

a a 9 9 '
5. TJﬁgﬁ‘ﬂ‘ﬁﬂ’]‘Wﬂ’lfl'EL“])'\T]TJ’I{!QGINGU’E]Qi]’lu@l@i’]ﬂﬂ’l\iw'li']

' {y ¥ Y a o v 3 [
i]'I‘LlGIE]i'lﬂEJ'NW'li'lﬁVlﬂinﬂﬂﬁLWW]’Jﬂlﬁ16§ﬂ’ﬁ]ﬁ1hﬁi‘mﬂﬁu1 3,700 NIU Lﬁ@@”lunm

A ~ A A o 9 =~ [ = o [ 1
Ay 21.5 UIN (1T NNN 4) Iﬂﬂi\lﬂﬁi1ﬂ15m1hlﬂlllﬁaﬂ 5.69 NIU/UIN F@1HIVUAN

a A 9 4 U 1
‘]Jﬁgﬁﬂ‘ﬁﬂWWﬂ'lfiEL“D'\ﬂumaEJWJ@\?’LHHG]’OTIﬂEﬂ\‘IWWTIfIﬂW 21.22 %

1 A 9 9 a U = 1 ~ a =)
i]1‘L!Gl’051ﬂfﬂ\‘I‘W'Ii'l‘]/l1@%1ﬂﬂﬁm1ﬂi}ﬂm1@§ﬂﬂhlﬂ\lﬂ\lﬂﬁl,!,ﬁﬂﬂz‘l/;l"ljﬂﬂi‘l'lu llﬂﬁﬁﬂhl‘V‘I@

1 @ 9 @ 1 [ wa ) [ Y 9
hlnﬁﬂjuﬂlmzsl%ﬂu i]ﬂ’;1ﬂ1u¢>l’ai1ﬂﬂNWﬁﬁjﬁ]mﬁnﬂﬂmuwﬁuﬁiﬂiuiﬁﬁﬂu‘kjﬂﬁuiu

AU aananaluaisig




39

msaaad mlszaninmmsldauvesauaesineramai lannmdgne

DIUADIINYNNII
1 Aq o o Ay Y a 1
anlslumssunanazrainila ' 1M18gN0
nuag ? 4 ? 4 2
AN 1 AFIN2 naY
7 7 3 -
inveiiiszme i N5y 790 9.5 874.50
Y Y H ' o
himhidony N5y 21910 2,795 2,852.50
Y 1 { a -
wtineunldgns N5 295 320 307.5
Aq ¥ 3 A =

szaznamldautinaon N 20 23 21.50
A 9!31.1 ~

szoznan N W 52 56 54
y 2

gariglouihneuas v °C 30° 30° 30°

9
aanudounnmsdumilveuromas | unasi/niy | 4,280 4,280 4,280
A oy

aunila 2.68 2.82 2.75

@ 9 Y ~

G ERALRETUARN RPN AFuANN 5.67 571 5.69

Alszaniamms lgau %

22.14 20.30 21.22
msuandgnuesniu Taid] Taid] Taidi
msaa i @ @ @
AU / 1 Taid] Taidl Taidl
a3

o o J o 4 3
ﬂ?iﬁﬂ‘]ﬁl”lﬁﬂﬂﬂ”lwVIT\?&THWﬁﬁﬁTuﬂlﬂﬁﬂTu@]ﬂiTﬂﬂTﬁWTiT VITﬂTSﬁﬂ‘HTLWAﬂLﬂHLLHG

J o a 4 ' %
numsldlseTeminnaesinldnnaiuerams Taenmsinmasswnaaduo Fawoazl

Taaa

=Dle

1. HARAATIUABIINGNWITIN IAVINIA D TUSHAIAIDFADNAITEHIN 31.18-33.99 %
2 o a dy Y a 1 9 o o a 1 A Y 3 ,3 a v A
Feaadumytiall lnanaanoud19ge mnzaudmiunaaa e lailuramasluaiaisou
A o @ < a =
IO NTUFUFUVUIAEAN IUgARATHFNINOINY

2. A1AINS A UVDIDIUADIINGIINITINAITLHIN 6,855.90-7,582.0 LAADIADATY
2 9 ' A Y [ R A A o
Famanudeuvesauassngama lndineanuain i lnaniadaiial 7,500 unasInensu

1a lanouaesinenmswinzavdmsuldaueduluaiiGon



40

4 1 1 1 1 1 o
3. 03A15ENoUMAUATINAZ AR U UYOINUABT NGNS ARG Tunusaas
] 1 Y 3‘/ dy A 1 A o 9 4 =
gannamwesn i ldeeans feitliiesanamaesinersmsninnill1dse Temiaziiony
Y
FEUIN 20-25 3 Au'll
a A 9 9 v 9 Y v A
4. UszanimumsldnumsduvesniuaesingramsanninldaunednluaiaiGou
Y [ = A 12 1 ~ a = (=) 1 1Y)
1@iued19a iesninlulinmsuanidznuesoin finisaa’lud wazlufiwiiaiusuniulu
1 9
52417195 19511
a Y 9 Y ' [ 9 ] 9
5. mamsaenuad e lduazuvandanuannly Tasdszananisnasiin 'l
[ ] ¥ o § a 19
g1INITI0 15 (70-80 9310 / 13) VUM NAAVDINDIINIMAY 35.88 Nlansu/MIIN
A a o 1 R =) ) a I 1 9 a 1 Y a
W30 2,511.6-2,870.4 nlansuaels Faindimsiwnaaiuniudiunidgness Idnanan
d' A:; dy a 1 9
MAY 26.85 % (NANUFUVYDIADIIN 20.95 %) dzHAADIUIAYTLUIY 533.08-609.24
a @ [l 1 A a a3 [ 1 1 1 d' 1 a %
nlaniuae’ls wio Aailuyan 2,665.40-3,046.20 VMA@ 15 (AUNAYIIAINIUN TanTuaz
5 UIN)
1 = o a Y a
*1lszanamsaesienanisluueazil 12,000,000 99310 MInWINARYE IANANAR

J o a g 1
owtszanm 91,386.04 awdl Aaidluyan 456.93 duum/il

[ &' a o 1 A 3 v a 4
Wﬁﬂﬂ1u!‘”i’)!WﬂQﬂﬂ!!ﬂQ§]1ﬂ!ﬂﬁf’)ﬂ!ﬂﬂﬂugﬂgﬂ‘ﬁ&lw1uﬂ
Ay Ao s A o w A 2 A 3 ] Aa 4 a g @
N3 fJiJ’JG]f,].‘]Jfl'gﬁ\‘IﬂLW’E]uTJﬁﬂlﬁa@Tl\? lf]Ja’E]ﬂliJ'ﬁﬂllgiJ’JQWNW'luG]N'IWﬁG]HJuW'ﬁQ\ﬂu
X a o ' A v o ' v a a ~ 3 o
LBDLNAIDALLNN L‘W’E]EL“HL‘]JUW'@QQTHW@L!WUWuuagfﬂuvbﬁnﬂ‘ﬁiﬁiﬁlﬂﬁ I@EJ?Jﬂ’]']LLﬂ\?L‘]JfJﬂHJuGI'J
] o 1 4 [ 1 < ] a o o
ﬂi$ﬁ’lu W'I‘Llﬂi$'L|'J‘Llfﬂi@ﬂllﬂﬂﬁjﬂﬂlﬂ%'ﬂﬂﬂ@ﬁﬂ W'U'J’llﬂaﬂﬂLiJﬁ@NZ?J'JQW?JW’IUﬁﬁ’HJWiﬂUﬁJ’I
9 [ [ a [ < Y A <
LW’I@'J?JWHLWHL“U“U’ENIﬁ W]HWHLUUQNWQN’QQ L!a$L@I'ILWHHJULLWULWaﬂqﬂﬂWHLﬂaﬂﬂluaﬂ
Il a 4 ] @ a o 9 A = Y I J J @
3J$3J'JQW3JW1U‘§?N§°]J§’]\1Z‘1ﬂl&lm$L@3Ju'13J1LBU'ILﬂ§fNU@aZl’ﬂﬂﬂhlﬂlﬂqua'lu WﬁNWQQWUﬂULLﬂQ
) [ 1 o H a I
U Elu’f]@i’lﬁ')u 5:1 (Tﬂ&laxmﬂuﬂmuium%}au 1 afg ﬂulﬂuﬂWﬂLlﬂ\iﬁJﬂﬂ) WﬁNﬂQﬂLﬂé}'l
Y 9 o o 9 A [ -4 A v A 9 1 dy a ] o A o
Elfﬂlflﬂﬂu HIUUVUATDIDALVINAVIYLATDOIDAND "lmmﬁmmwmmgﬂhlmmfmﬂmamhlﬂmﬂ
1 a Y o a A dy a 1 A < ] a 14
UAAIULYIITUN L!ﬁjuTll'n/]ﬂﬁ@‘llﬂigﬁﬂ‘ﬁﬂqwm@\usﬁf’JLWﬁQW‘U’J’]HJﬁ@ﬂlllﬁﬂllgllﬁﬁﬁllw']u@l
) a I o dy a o 1 9q Y I o dy a v A
ﬁ’]llTﬁﬂunJ']Wﬁ@lL‘]JuWﬁ\‘NTL!LGI)'@LWﬁ\?@ﬂll‘ﬂ\?llﬂslﬂﬂﬂuWﬁQQTUL%@LWﬁﬁiuﬂﬁﬁlﬁﬂu EluGI‘ﬁJGD'u
s}dy a A 1 9 Aa dy A o 1 A I ]
L!‘V]uﬂ’]islslﬂslﬂ’JLWﬁQﬂqﬂwullﬁ331“11]%’]ﬂ‘ﬁ551|?ﬂ@ !,LagLsﬁﬂlwa\‘lﬂﬂll‘ﬂ\‘lﬂ’]ﬂlﬂaﬂﬂlﬂﬁﬂugujﬂ
a 4 1 a 1
Aumuagsnldaunedulaa livandzy aa’ldldauin Iamnuiougs Junuiy
) @ a I @ g a A 9 v A A a A Y
ﬁ”lﬁi‘]Jﬂ”liWa@IL‘]JuWaQQTHL%@L‘Waﬂlwaisﬁiuﬂi?ﬁﬂu 5];115111! UIDHAAINDNITAT LLASNIT

~ 9 [ j‘ a 1 ) A
Qmmmswhwawmwmwmmﬂmu"luuawdu



UNA 3

AEMIAUHUMS

3 o ' A ] ] A d A 2 o A < °
1. lﬂU@l')f]EJ’]\H‘]Jaf]ﬂiJg‘WiTJf]@uVI!‘]JuGU@Q!ﬂa@cﬂ\iﬂ’]ﬂﬂi')lﬁ@uuﬁgsquu‘]fuﬂj]lﬂ HIUN
Yy

v I 2 a 1 { @ {
wudlugug mnuaaldudeatin s ldndenuznineeuninds dsgin 1-8

A A ] ' o A A A Y o A
qij‘lh/] 3 Lﬂﬁ@ﬂN$W§13@@uﬁ'lﬂllﬂﬂ'Ju°ﬂ 1 3'1]1/] 4 Lﬂaflﬂﬂgvﬁ'n@fll‘!ﬁ'lﬂlm@]')uﬂ 2



42

o

o A ~ =) o o A
BNINAAATNLUAAIUN 5 gﬂ‘ﬂ 8 L‘]Jﬂf)ﬂl]\iﬁlﬂ@nﬂuﬂﬂluﬂ 6

JUn 70)a



43

A A A Y o A w

2. 1939900 N 1% IUN1TIVY
qﬂnin'i
A 9 1

1. wusasnuzninoou

A -
2. 1A399UAALIDYA
3. IAT0I0ALNI
4. 150999
5. mnezgiilew

9/ a A
6. LERNIAGEVIN RN

ad o a
ABMIAUHUMS
=* A 9 1
1. AnyImMswulasnuzniosu
9 ' < A Rqu < Yy g A4 4 a y
L1 Igemuuuusduman wunsiatlsunumanaiiaiweagdamasuivigg

tlszgdmiuladla nagiiveilulaesatuieoniuqueimalumunt Tagnisiiulden

Y o a o 1 dy Y A 9 '
wznimeouanuie wiin 1 nlansu laluazunseada geuse I lduldenuznineougn

Y
v U

Tudmasunazunssdszana 15 w udnihwzunssataldluw i Yass 1 lvliwulaon

e

uewieoudn 10 w1 39tar e uazilailasiniu Yaeelaumusudalaruam a2 laou

ad

A v 1 o A o o A o 4 ¥ R A ¥y
LﬂﬁﬂﬂﬂJzWin’ﬂ@uaﬂHmzﬁm LAgHUHUINUNLUN Lil'f)u']ll1615\114']TTUﬂllﬂﬂ'll‘!Lﬂa@ﬂiJzWﬁTJﬂ@u

300 N3N A93N9- 16

2

- ' ," 3 Y &
51U 10 gaure Ivlwldenuzninoou

Q



]

U

i1

A
N

13

111910 1A

U

1N 14 Yamdumaziananiu

44



45

Y

——

VA
XX (VY
B g.u‘llad‘l'."o&r

;;,,Qé,g_ ;
8

sUn 15 e s 16 amldenuzninoon

= a dy a o 1 A 9 1
2. ANMIMIHAAITOINAIDAUNIIN Ao nUT NS 1NBo U
o 1 A Y AN Y v Y A =
2.1 hanuldenuznineou nldnnmarlude 1 muadisnIosuaazBeaIu
I 1
W unInIu
Y
@ o o I o
2.2 wssuilszanunmautladlen Taglduddsiunanidoudludilsseau
2.3 wanmaaununutlalen
@ [ % % 3
Tag azansutlaiu 200 05y Tuirdou 1000 cm’ auldazaradnnuawdlunutdadlen
manutlsdlenaslumennudaenuzniineeu 1 nlansu wauagmnarlddinu uiaau
1 I dy = Y] 1 =\ a A v J dy a g A v A Y 1 dy a
arunauiluiiomerny limileiaais ool uunuromaialnI00aio Taunuyemag 42
1 %} o ~ 1 @ @ <3 ¥ < g o 1
ung inmauneas 4045 n§u anuaa it 3 -5 T nuludeuanuiu vuhminums

¥ H d‘ 1 o o {
L%@LW’GQ WrUNRAYLUNIAL 25.90 NTU ﬂﬁgﬂ‘ﬁ 17- 30



g 17 awnldenuzwineeulunsoun sUi 18 uadwlmiuneazid

{ @ 1 9 ' o o
JUN 19 Famauldenuznineeu g1 20 Faudlagin

1N 22 waumutdlenaslumanoiu

51 21 aundafuauilunudadlon

Sant



47

51 23 wawagnadr lidnu

U

[ [

A I 1Y A v A A I J &I a
310 25 daluumendnIodaiie 710 26 saluumaremas

¥
o A

dl Lg a o | A 9y 1 d' a o v
qi,‘ﬂﬂ 27 ¥INaseaLNINlasnueni1noou q‘a:‘ll“l/l 28 UNBDINAIDAUNIANLUAA



48

A X a o ' ] A X a o ' Y a
51]1/] 29 ¥DUNAIDALUNIANUAAI UL 51]1/] 30 (WBDLNADALUNIAINUAAIULUNITUN

U U

4
3. Uszilunuamuazauauidveusemas Taenmsnidsuiondt vay JSuim
dy dy a [ 1 A 9 1 = a A 9
ANUTU VouFamasoaunsnniasnueniesy tas AnrdszansainnislEauves
dy a [ 1 A 9 1 o dy a o 1 A 9 1 d'
Fornasoaunannasnugnieeu Husomaioauninnasnuzninnsounainaasu

v )] 4
udediin wanwdszaniammisldauyedn Tasnadeunisauil Faldudoduii

9

a 14 [ o [ a %’
pzgiitiouues 20 wowd Aumiveauldin 1500 nsu JSuesveninlszum % weq
=) 90’ o ¥ a %) 1 1 L% o
Ysuaanuyvesnsie) uazimingemasdaunannnldenuzwinesu s00 nsu s
Y ~ (=) ) [ [ dy a =Y [ [ dy a
naaosluesn hilauwe dunamsuandznresnasemas USmaniuvesumu¥emnas
A o A ¥ 4 ¥ A Y o = Aq v ) Yy A )
yuzanld Taguuglveninunsgnuindes udnfuiinnanldlduwieunuiladimie

g J ¥y oA ' a = ° 1 A Y o 9
iﬂﬂuuﬂﬁ’ﬂﬂiﬁu”ﬂﬂ’ﬂﬂﬂﬁqﬂﬁﬂ 30 HIN ﬂWN’Jﬂ!ﬂW\ﬂu‘iﬂ]‘lﬂ i’]@iWﬂﬁ!Wfl‘ViM uae

e

a 4

a a 9 &l a o 1 A 9 1 =1 J
Uszansmnms Isnuveudeamasoaunsnnlasnuznieey Al (CFATN ] ﬂﬁ”lﬂWﬂJuu)

Fd b4
o 3 o

Ay v A
nuinld imiinveaitnszme 'l

g v j a o 1 d' 9 a
UWWHﬂﬂIGQL‘HGLWQ\‘lﬂﬂLWN‘VIGl“I)'Q'VI‘ﬁ

9 a [

%’ £ &l a v 1 d'
WrinveuroNawaunen l¥gns (h3YN)

Q

o 9
S PRR R RNARY

EEYR ~
srazna lsnaiue (1)



(4 v
v A

a A Y tg a o 1 A v v
maauﬂi:amm‘wms“lmmmmwammaﬂummmﬂaanmmnaau M3 1)

aunld

HNUA

o 9
S PRRCI RN AZEY

UNUAT

F4 9
] 4 ]

iminveaimszme il (a5y)

Y dyaw v QY A o
Uminveuramadaunanldgns (nsu)

773 .50 N5
500 N5y
1.55 N5y

9 a Y]

3 o dy a o oA
Wninvesromasoaunsilggns (n3Y)

Q

Hq v & =2
igﬂgljﬁﬂ/]alclfﬂﬂﬁﬂﬂ ()

500 n5Y
44 wn
11.36 ASUAUIN

v Ll
v A

a A Y &’ a o i A v \
‘nﬂaauﬂszaﬂﬁmwm{lﬂmmmmwmwmaﬂummmﬂanmmneau (AN 2)

nunld

UNUAT

Y] 9
0513100 Tnd

HNUA

b4 v H
umuﬂmmmﬁﬁzmﬂ"lﬂ (M)

%’ [} dy Aa o 1 d' 9 a [}
uWﬁuﬂﬂl@ﬂLﬂ)’@LWﬁ\iﬂﬂLL‘VN‘VIGlGMj‘VI‘E (M)

809.35 N5
500 NJY
1.62  n5Y

9 a @

y ¥ ] d'
vinvesramassaunan lgans (nsy)

Q

EEERS ~
iz&lznamh‘ﬂwm HIMN)

(%

500 NIY

45 WM

11.11 ASuROUIN

49



a A 9 ,3 a o 1 A 9 1 1 d'
nagaulszansmums lsnuveudamasoauninnanuzninesu (A unay)

nunld

HNUA

o Y
0513100 Tnad

HNUA

v ¥
UTﬁUﬂ‘UENL!']“ﬁﬁ%LWEJll‘]J (n3y)

901 - til Aa o 1 d' 9 a [
u'lﬁuﬂ‘ll@%cb'@maﬂﬂﬂLWN‘VIGl‘]f’QWI‘ﬁ (M)

791.42 N3N
500 N5Y
1.58 N5y

¥ o dy a o 1 oAq Y a o
u'Wiuﬂﬂl@ﬂlﬂfﬂlwaﬂﬂﬂllﬂﬂﬂiﬂfqvlﬁ (NFY)

4'9)3'; )=}
srazaN lsnarue (1)

[

500 A3
445 W
11.24 ASUAUIN

a A Y &’ a \J Y \J 91&’ 1
‘l.lﬁgﬁ‘ﬂﬁcﬂTWﬂ1§!N1vl‘I"iN°ll@)~‘il“lI§]!WﬁQ§]1ﬂﬁn‘l!"lll (mu"lumemnmmﬂ“laqwm)

nunld

HNUA

o 9
S PRTRRI RN AEY =

UNUAT

9
o o

wiinvenimszmell (p5y)

2
U
%’ % U d' 9 a w
uwwuﬂmaqawuwimqwﬁ (nsy)

824.77 NSV
500 NJY
1.65 nN5U

9 a

9ol = 1 d' 3
Wrinvesnunl¥gns (MIY)

q

g Y & =
igﬂgljaqﬂjﬂfﬂ\jﬁuﬂ (‘LH‘VI)

500 AW

50 WM

10 ASUABUIN

50



=
unn 4

a d
wamﬁ’am‘swwﬁaya

WNaNMIANH
= 9 1 Y 1 < P A 9 1 A o
1. mawnlanuzwineeunta luamnuuumruran 1daunladenuzndnesuiiam
o I~ 1 %’ o
anyazdl U1 N
a dy Aa o 1 A 9 1 1 A 9 1 =\
2. MIKaaFBIMA WAL NNaonuznd noou Taenay onulaonuzni NoouuaazDoa
o ’é [ 1 ~ 9 ~ ] 1 dy a
udeiunaziin Taenaassmdasiauimunzay wldgasimnzanlumsoaduunudomas
1 1 a 1) [ ] 1
Tagldmamulasnuznineou 1 nlansu waunnudailen naungand liiinn daidluuna
k4 Y [
womadld 42 deu wmiinmasdouay 40 48 nSu W ldanuaaauntsaiinldingl 3-5 Ju
o s 3 o P v 9 Y I A Y X a ' ] Fd a
Tnsaiminmasmiindouay 2593 N5y naaedldtoliudeuromas nu AeuFomas
a < ] Y
uisadin udsnsgal Tinamin
=N 9 A 1 a A A A [ 1
3. 151281 (Ash content) ADE IUVDITITOUUNT GNMABIINNTAFUAIY D11 T1e 180
d' a o < a 4 dy a [ ] A
T figungil 750 "Cuu 6 ¥2lue @3znay 2546) HaMsnadoUFoIMAITALNIINLADN
Nend e U1Snand¥eeas 7.0

a

=N dy . A 1 d' o I <
4. YS1NwAMNTU (Moisture content) AOMFOUNUNGUHUYN 105 °C 1 unal 24 52Tuq
Y y 1 H ¥ =) (%] 1 1
HIDDUIUNTZNY UM NVDIAIDIIAINHANIINATOVIFINA D ALN N ADNUZNS 1NDOUT
dy 9 = dy 1 dy a =\ 1 Aa A
sy esaz 9.7 FalSunannuruluunaremasziina lasasaaolszansnmlums
1F0u wezarmwannsolumsyaaa l
a A 9 49' Aa o 1 A 9 U 1 43‘ A A Y
5. dszansmums lsnuveuromatsaunannlaenuzni ooy unauyamanla
o 9)?:' [ A A A o 9 A [ =
mansam i 1500 a5y @ealunainiaey 14.5 1R sasmawn ludimae 11.24 asu/ani
dy a o J A Y 1 = a Y~ = = 1 = (9
womasoaunsnnlaenuzninesulimsaalilaes lulimsuandzy Tufiwa luliadunag

Tutinau vazldanu  dwaasluaisg



a A Y &’ a o 1 A v v
(20 RRNIIG (9N ﬂi%ﬁﬂﬁﬂﬁ/‘lﬂ1ﬂ‘lﬁ\‘ﬂ‘l—! mmwmwmaﬂummmﬂaanmwanaau

52

dy a o 1 A 9 1
Wwornaeoauns Mnasnugninesu

a1 lumssne / waildsu A%ad 1 adadt 2 mae
vhifnvenhiiszmell 77350 g | 80935 g | 79142 g
dmimhimdesd 72695 @ | 69065 g |708.80 g
ﬁwwiﬁu%arwaqﬁﬂuﬁqﬁi%qw% 500 g | 500 g |50 g
syeznailfauihiion 14 wR |15 W 145 WA
syoznai e 44 wR |45 i 445 WA
augiivesrhnoudslu 31 °C 32 °C 315 °C
awdmlg 155 ¢ 162 ¢ 158 g

sammstn e udemas
Mauanisznveaniy
m3an i

AU

1937

nau

11.11 g/
135

a

Taigiadu
Taifivvain

Naitinau

1136 g/vi

11.24 g/ui
Y

f

laisiadu

lsifivvain

Nisinau




=
unns

a Y
asilwa andsema wazvarauanuy

asdmanmside
= o 9 o dy Aa o 1 A 9 1 A I
msAnEIAnEnINAIUNdINUYsuFMasaunsnaenugnineeu iedluuun
v ¢ A ¥ = d a £ o A a g X a
nams 5sz Teninndenuzndneou Fuiluvezmaenininasaisou vwaailuremas
4 v 4
oauns unums lasemasnniuazau sy Feazinaldnsil
A Y 1 a g a & o A o
1. ldenuznineou NiluvezveumaonininaiaGon aunsoiwmnlum sy
1 < A A 9 1 a3 o o Y I = o =
wrwwan ldoldenuzndneou timinu dwnualdiunsaziden neununudailen
[ [ Y o 3 1 Yy 9 a o a  J o ay Aa o 1
Tusasidau s: 1 udwadluuis mnuaaldudeaiin aunsodusdadundsnuiomawoauna
Y
1a
Aa a Y dy Aa o 1 A 9 ' Y
2. Usz@ansammswn ludvesFomasdaunsnniaonuznineou dwnsaldauys
Y [ Y~ 1 1 dy a Y A = dy a = a =
anluasasouldanionusemannld esnn lilimsuandenveasomas imsaala

= ' A o A A ' 9
Tt Tudiasueaz luiaausumuluszrinamsldau

Torauonuz
Aa' Aa o oA y 9 Yy 9 a 9 1 dy a 1 Y a o Y
iwomasoaunan la desainuaaliudeaiin msizdmnausomas iudiseatin azih
4 v 4

AMANuFUg Feazdawarilinsaaldveusomaslud (aalwd uazrildinaaiuvuzm

Twg



54

1PNA15919949

F3zWay QUMY 2550, ANEATNNINAIUNAIIUYOINIUABIINGIINITT AITTNNUN

@ a y A = o 7 A v
mMatanIne asen s maluTagiudani movdannuenau
nguia g lfdmisnaziawaanath 1d dnindnms dh'ld

nsnthlif agamw 4

a 4 a 4 o £ a £ a
Wwieuun , Useau adadiseddna uay duyId Tanmusuqns 2549 N1THAA
& a 3 o ' ' 9 9 a 38 a o 9y =~ < (J
womawdsdaunannau liforons dremataongngsu TaoldudaTleoniludy

v 1
dszau “msdszguBainmanioitenainuuislszmea lne asen 27

TUN 27 —29 NINYIAN 2549 WNIMEIAUNA TN TABIUTT IINTAUATINFTUN

[ a [ a J a [ 4 a o 1
R[] Lﬁ'Jﬂ'J’Vﬂdﬁ y auﬁ UINTDNY LA UNTNT ﬁilluﬂlu'l 2553 wmmm%mmammqmmﬂﬁaﬂ

S.R.

< 1 a < 66 a a @ = g’/ ~ 2
AANS U NUUNIUA ﬂ?iﬂi&’ifﬂfl“lﬂﬂ?i ZJWTJ‘V]fJ'laEJWIﬂIUIﬁﬂiV]ﬂJQﬂa AIIN 3

@ { a o v aw o
'J‘L!‘ﬁ 24 —26 NHAINIYU 2553 ﬁuﬂﬂﬁgﬁuﬁﬂ'lﬂu’ﬁ]ﬂi]W'mﬁm NIUNN

afaansioan , Aedwsy duiieg , 1 ques 1AZUTTIAT V5IWAITIU 2549

9 J Y 2 A a X a o ' a
ﬂ?ﬁi‘b’ﬂﬁ%Tﬂ‘ﬂu%Tu@@ﬂﬂTﬂIiﬁﬁTuuTﬁTa INDHAALTDINAIDALLNIN “fﬂﬁﬂi%ﬂéml“lﬁ

'
v A

9 H
ammim%mwwawm umﬂizmﬁ‘lm AN 27 TUN 27 —29 N5N N1y 2549

umImeauma lulaggauis 19MIAUATIFAN

Jd a G a

IWYSHI0AN , BAT MALIA, Saasad ouninsy uagwia nlaua

g

k4
a [ = g o

A 1 J a A
duianumenmasunudomasandaquiaeldauiggu “msdszgundalnms

v 1 1
1A50UIBNEIY uraszimalng a3eR 2”7 Ul 27— 29 AINYIAN 2549 UWIINYIAY

=) [ v

malulaggsuis 1HIAUATIIFAN

v aAa = [ Jd a

r'd
ataany, Mns aumsidant, ignd Sauuauaey , snsius dun 2wl wWusag

q

P
a o S 9

ﬂ”liNam%ﬂw\lﬁ\‘li’JﬂLWl\‘lil"lﬂ“lllﬂ"lllﬂa‘]JNﬁﬂJ“BIQGEIJ"ITJIWﬂ LLﬁZﬂ%ﬁ"lll%W%}TJ ﬁ?ﬂﬁ/]ﬂﬁﬂ

Re

wadngrulasldudailoniudilszarunsdszyuinmms wievionsitoves

A0NTURANANYI 17 — 19 UNTIAN 2551 IHIAVBULAY

Richards , 1990 “Physical testing of fule briquettes” Fule Processing Technology ,

Vol 25 , Issue 2 pp. 89 — 100



55

MANHIN

sz ianiingsamside

A
1. ¥0 — winana (M lne)
FVR d v a ~
HYIATNI1TEAUIY 1aININTI
Asst.Prof. Sangwoei Sawekwiharee
2. uraevnsdsednilszvu
3170300189056
) ] U
3. dwminatfagiiu
PR 4
{8 aA319158
\l tﬂ' ]
4. MBAUIAZ A IUNRY
(=Y ~ a a 4 a 4 =
NRUITUAT HUIAIVINGINAAT AR ININAATIAzINA 11 Tad
PHING1AUNA 11 1agI1BUIAANTEUAT
{ I P ' 4
@il 1381 0UUUTZNTIHYT 1 HUINNANAIN WAV NTD NFANN 10800
e-mail address : sangwoei.s@rmutp.ac.th

wAa =
5. sz ¥amsanmn

sgaulSyn QA AvIen aniugaNAny Piidse

sy In a0 Awuemall)  goniumaluladnszveundudnuniig 2541
AANTZLY

Ysyanes A.1. 1A A0 UNFAY B 11 2532

6. MVINNMSNAANNTUNYTIAY (HANAIIDINIANIANYI) IZYAVIIFING

3%81ﬁ1ﬁﬁ§£ﬂﬁ uaz Iy

) v
¢ Y LY a %

7. ﬂi%ﬁ‘ﬂﬂ]im‘mﬁﬂ)‘u@)ﬁﬂ‘ﬂﬂ"l5‘1]51115311!3%87]@5]1811—!!!@3318149ﬂﬂi%!‘ﬂﬂ
v Y a o d‘ Aa o
7.1 111 1A59015998 : o 1ATIN13I00

amgdihwesduimisanniuma TuTagssuena Menua ls@ny

Aav A o <3 Y A a L4 1

7.2 ATBNMUAT AT : FOHANUITE UNWLW MIMBUNT LaSIHAINY
[ dy Aa o 1 A <3 1 a o Yo
LWasuFemaeaunsnulasnmaauzieiumiug lasunuganyun
o A 1 a a o = g}/ ~
Wwilszanalszatl 2553 wouns Tunmsdsgguinmsuminedoma lulagssuena A3anN 3
[ a I'4 a 4 [ 4 ~
“ MINAUINIMaasiazma luaad lugaRsHgNIaS NasIn > TUN 24 - 26 WoAINEU

4 v Aaw C4
W. 1. 2553 2 ﬁuUﬂiZﬁNﬁﬂWﬂuﬁﬂﬂﬂqWWﬂﬁm NIUANNUNIUANT



56

U U g a % 1 % o
2. ANEATMAUNGINU YouFaassauns anldentiinaldsunuganyuan
o A a [ = 1 [ Jdou a
Judsznansednil 2555 unInendema Tu Tags1wvuananssua s meuns luauddaiiiuine
4 a [} a a 4 a a J
aaad “ 9alszmeanuaa HannFiasieinenanaas » 16 -17 §aM1AY 2555 aaganenaiaas

v

uazima TuTad ¥ IMedoma TuTags 1 BuIAaNIZUAT NFUNN

¥
A A 4 o A

1 @ 1 a & v W 7 A
LNﬂLLWﬁiuWHQﬁ@WMWﬂHHLﬁﬁN “ ﬂTLlLTJa’E]ﬂlNﬂﬂ IFOINAITUIDA ¥ IUIUNTN 24

L)

Aueteu 2555 U9 11 21704 3223 il 13 (@19) nagwiisdenun Ine Tnad « aruldeniiiga

'
v A

f a 3/ a o a 4 v W o A [ {
L%’E]L‘Wﬁﬂ"]f‘l!ﬂ@@ HAUIVYAUEINY UNT.NIEUAT ” TUIUNTN 24 NUBIBY 2555 U 16 RUUN

5804 1111 7 (V1)

msARINeINIHa NI

1.Sangwoei Sawekwiharee, Panakamom Deeyai, and Naphat Chathirat , “Interpretation of
XPS spectra of Double Perovskites of the Y2NiMnO6 Ceramics” International Conference on
Engineering and Applied Science (ICEAS-2919),Hokkaido, Japan, 22-24July, 2014, p 446-457.

2 . Sangwoei Sawekwiharee, ThanapongSareein, Naphat Chathirat . “Electrical
Characterization by Impedance Spectroscopy of double perovskites of Y2NiMnO6 ceramics” ,
International Conference on Engineering and Applied Science (ICEAS-2921),Hokkaido, Japan, 22-
24July, 2014, p 458-470.

3 . Sangwoei Sawekwiharee, Thanaporn Boonchoo , Anchana Kuttiyawong,
NaphatChathirat, “Measurement of the Flavonol Glucosides and Antioxidant Activities of Shallot
by Gas Chromatograps”, , International Conference on Engineering and Applied Science (ICEAS-
2922),Hokkaido, Japan, 22-24July, 2014, p 590-597.

4 . Sangwoei Sawekwiharee, Thanaporn Boonchoo , Anchana Kuttiyawong,
NaphatChathirat, “Performance Evaluation of Heating Energy Briquettes from Cashew Nut Shell” ,
, International Conference on Engineering and Applied Science (ICEAS-2923),Hokkaido, Japan,
22-24]July, 2014, p 598-606.

5 . Sangwoei Sawekwiharee, Thanaporn Boonchoo, Anchana Kuttiyawong, Naphat
Chathirat, “Heating Energy Briquettes from Cashew Nut Shell”, Applied Mechanics and Materials
Vol. 804 (2015) pp 283-286.

6 . Sangwoei Sawekwiharee, Suejit Pechprasarn, ,Anchana Kuttiyawong,and Naphat
Albutt, “Adsorption of Pb(Il) from Solution by Mangosteen Peel Charcoal Powder” ,Applied

Mechanics and MaterialsVol. 866 (2017), pp 116-118.



57

A331A39M339

1. G‘?}a—umﬁqa mulne)  wegauam waideu
(M¥19909Y)  Mr. Udomdeja Polyium

2. mrnetaslsznnailsesnsu 3-4509-00329-499

Y] Y

o ] 4
3. auruativ HEIYAITNT1158

q

[ A 1A a 1 Y
4. mienunegiansnaaae ladzain
(=Y =1 a a 4 a 4 =\
NYUABUAN HUIAIN I TAT A INeImaaTIazng 1u oo
PNINGIAUNA 11 1agT1BUIAANTEUAT
{ I'4 J 1 4
@il 1381 0UU52NTIHYT 1 HUINNANAIN WAVNTD NFANN 10800

e-mail address: udomdeja.p@rmutp.ac.th

(Y=Y =<
5. 152IamsAnET

sgaulfSyan  ganalAvuen aomniugauAnn Tiidde

Py n . Qxuenall)  ao1iuma Tuladnszreundusinuniig 2544
GRLHEFAIN

ELITRGE GRINGIY annfunysgihuauduimszo 2538

6. A113MINTANUTINYNAY (UANANINANMTANE) TZYA1IHING
= J 2R
nNlszend tag ANANKN

s A [ a aw gJJ
7. ‘1J58?f‘Ufﬂimﬁlﬂﬂ’)aﬂjﬂx‘lﬂﬂﬂﬁﬂiﬁﬁﬁu’mﬂVIQﬂTﬂiuL!ﬁZﬂTﬂu@ﬂﬂizmﬁ

MIANNTIHEINIHaNUId

1. Ta-ngam, and U. Polyium. 2007. “The Learning Styles of Students of RIT , Chotiwet
Campus.” RMUTP Research Journal 1 (1): 51-57.

2. Polyium, U. 2010. “Variables Affecting to Learning Achievement in Bio-Organic
Chemistry of Students on Rajamangala University of Technology Phra Nakhon.” Research and
development journal KMUTT 33 (1): 3—-12.

3. Polyium, U. and Panya, N. 2014. “Allelopathic effects of Xylocarpus Gangeticus Parkins
on germination and growth of weed in rice fields.” Journal of Applied Sciences Research 9 (12):
6180-6184.

4. Polyium, U and Pigoolthong. A. 2017. “Fuel briquettes from sisal waste in Thailand.”

Applied Mechanics and Materials 866 (1): 168—171. doi:10.4028/www.scientific.net/ AMM.866.168



