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Abstract

This research presents an assessment of carbon dioxide (CO,) emission from
the operation of a biomass briquetting machine with a production capacity of 1,500
kg/day. The life-cycle assessment of the machine was applied in this study according
to 1SO 14040, which includes raw material supply and preparation, manufacturing
{processing and dehydration), packaging and distribution. The research showed the
biomass briquetting released carbon dioxide at 1.77 tCO,eq/day. The raw material
released a maximum quantity of carbon dioxide at 1.64tCO,eg/day from 1500kg of
powdered charcoal. The biomass briquette has carbon dioxide at 1.18 keCO,eq/ke
comparing to a egreen fuel from grass at 1.54 keCO,eq/ke. Therefore, the way to
reduce the impact on the environment is to improve the efficiency of charcoal kilns,
and process the production waste from charcoal making process into biomass
briguettes to reduce CO, emission causing harmful effects to environment.

From the economic analytical aspect, the cost for the life-cycle of biomass
briquette production is 496,646.61 Baht and the unit cost of reducing CO, emission
per year is 3.81 Baht per kgCO,eq. The Social Return on the Investment or SRQI is
3.71 and the Return on the Investment or ROl is 3.70. The Net Present Value or NPV
is 1,471,353.39 Baht and a payback period of 3.24 months.

The social impacts of technology transfer to the community were studied by
collecting interviews from local people. The results suggested that local people such
can apply the technology and create a network of people who are interested in
charcoal briguette production such as the provincial energy office, schools, the local
administration office and local people. Moreover, it can become a model to schools
and other communities. In the case of economic éspect, technology transfer can
improve the quality of charcoal, and receives supports from the local people.
Moreover, selling charcoal briquette also generates more incomes. There is no
substantial change in the cultural aspect of the community, except the local people
can integrate technology into their lives. Biomass briguette production can become
an effective way to eliminate agricultural waste or improve environment of the
community. Finally, it also strengthens physical and mental health of the local
people as well as the beneficial knowledge and technology transfer as a learning
source for University students.

Keywords: Life Cycle Assessment, Briquette Biomass, Carbondioxide



unasuguInTs

nsléndsnuidandeiniandidoudionldounasiududomamsn Fansy
Fanmdsmmawmiuazdsoyinindamildsisanuind 2555 fnslddiiethudomaeg
#3095 Alasuiiufv LLazIﬁWuLfJuL%aLwﬁqagjﬁ 3,064 Alasuiniiuiu Anliutouas
27.92 war 27.66 vomdsrunmnaildluninaiadeu Ussneuiuiuinlivesnssmelne
Faduuvasingiudmiviuuasiuldanaandofivefevas 31.57 veefiuitlulssne
msanmanundululdlunmsimdanmawn uildvsdeviduisdurasisiiiu Ussina
IneiiFaqudeldannmeamsinunsuas ufvaneq Aanunsmimnldliiad sslosiludu
wédonauwiunazanilnewisUssrmulusuun asﬁﬂﬁﬁﬁaméﬂﬂuﬂmgn uay
uwumanilsfiagdelineesnsaninsnansesemeiundany saudslussiuumaad

rEsadisanUsuansUassingteunszaniiimani A nnslaniou suiow1aan

o o

nszvunsranlunamsinumsadld Jagiuldfinsiteiidniunsdnuiieatuiomas
duasiiudauisoniaguansUssion veaniaamislininmansinuasuas Sefieee
voadvanmagaamnssuniogsaeine tnslimaluladnssademasiiidndunadinms
Tondanu

a

samaiidaih liAsuuAnlunsideseimsusziiiuigingdinveonniasdau
Womdsdunafielimsuuinanisudesieariusulasenlasniefuidounseon
magadndns¥in saudnisldindsinghiv mauda drduneuteunsldnuuazmsiidaen
i nihdanaimasimmsinunsunadandemdniy vl msiuenaezan
Jamdmuaiivnisennia Lﬁaqmnamnmmﬂwi’aqmﬁaﬁamqmsmwmaa wAuneU
sEMInnIsnsEUIUNsHAn e ATTue el AnuaTwluguay 1wy vaRiwmades wie

|5
L =

wiuRuadiyneetnidndeliaiuisadinle daetunt a5 ndudeariinasimsisvnay

o) A P bl =

UsaiuTpinsTinvesniasdaniadomastuna watanimu Tl ganssunumsaang
Audifiuremdsnunasandouliiiuussianely Tnelassnsisuilitingussad il
1. WeAnwmanssnusedunndeunaenininsiinesnssunmasmmatamasdnna
2. WisAnwianuguATsuATYgmanfaneninnsiinvenseuaunTSauTs
Wowdsiuna
lnvilveulunyaalasinsive ldun
1. mAdeiiazdenlfindosdauiadomdsinnalasnssuaumadningiu Extrusion)
2. winveadewasiunadildlummeassie dwlsinzan anldiuganssuuasFina

dulugnsuviodu



N

3. msﬂsxiﬁuﬁg'{‘fﬂi%"‘zmmdﬁﬂu?{unmé’au WHHLABIATYgAARThauN T
mgiunsadn nsldau nMswudwaznisidaein
4. nansznumsidanadolasldndnnisusaiinin¥inveariodauviadomas
Fna lagannumnuiinumsddssfiemsveulasenlednasn indinsdin
5. AinwmansgvuninuaTugmans awfnuisuuingdnstin, dunusemie
sornaAuund nunaen i dnsiinveustessauriudomasdama uas

NANBULUN AU AL

Ingnny3dealavinnisived
guulado: 110 aviman sadle 1.73ns
guainiiey .aTEA . wsuuAsIN 9. Ruglan

NG BEWAIITUNALAL UNTINBIFEULTADS

NAar2IMITeNUI Funaunsimmingiviluiinanmsvdesaiivaulasenlesnn
] :ﬂ' r a A 1 2/ o = < a =l
Wgafe 1.64 tCOeq/day LilsningAvdensdlinludwauunta 1,500 Alansy wasd
midaseansveulaoenlyd fe 1.18 keCOeq/ke FuilowFouifivufuidowdadonanvgn

wiavpeiinsuassaivenlasanlusiviniy 1.54 keCO,eqrke

drunisliaseiniaiuasugaansnudn aununasnigdnsdiafisvity
496,646.61 UM wasduyurentsveimaanIUaesitaisveulasenlafnell vidu
3.81 umie keCOseq msﬂsxtﬁuwamauwumqﬁaﬂumﬂmiamum’%"mé’ﬂ-.wiaL%aLwﬁa
Funamelditoulvsineg wudh fishdunaneuunumadsmumnmsamu whiv 3.71 g
nsuulumssiiiumsuan famiosay 30 — 70 Sirwililasanisiian SROI, RO, PB
uag NPV fidnunamimisseniulasemsld Wuieafunsansimusdomd@madauas
wideilaniuas 5-10 v adalsin ssiuinsmeianasfinnuseulmdes SROI,
RO, PB waz NPV innniimsidsundassiunuy

msanwiiiemeiliiudasssing sademddunasaws Wutedods
waiennidin duiussdasiinsinnaunimvesnszuiunisuandonddunasauieis
AuELTRaA IR STRMaTR diunsanigiiounszaniluninaSuadranindnuaives
YUBY

msUsziiumansznuanmsienenmaluladnisuimdeoindsduiasauran 14

=

famuusziiunanssnuiidulsslaviainlasens Yszneudig 5 86 siuvavan 11 §uUed

L]
A <

vinmydunvalmuiiveifangn wulwadnsuaranssnuiiiedugueuannsathaniiug



Ussgnaldlunsudnidaindatimnadauvials uenaniifamsaeusimounsuastraven
v vl o El a ' v o w A a @
idudhaula Wauneadesuasnszuiunindn segenanuiinsaduidomas Fana faun
a ar =] Py ) = % &
wingmsousy uagianduwndsZouilditugueuasmenudug fnmsadandedenny
' = Y - - | Yo o v w A o 8w
Tuilaievensnaludgurudug WnyasifuTagmadsldninisinunsuas Sofioinli
v q:.!’ 1 21 ar = =2 v -a‘ -g c" 13 a = .
anmundonidu andld9slunianseu dneldfiudu Sidenndasiunuiseves Claudia
and Taraneh (2014) uaz Jianjun Hu, et al. (2014) wuimskgwassnuaindaurainlvauluy
1 v vood v v o ¥
PWILHTOARTI1Y 331951810 Ramuasla anadesuazssuuiinalusuunaiy an
NTVMUABURA uaiRuAudsduliiugusu Snisennsdumealnaiifnanszny
magunmaulugrulinugunsimdsnuasldnuersotaiawaniuisudsudd
LY 1 a = oo A 1 o ¥ A
WA WMALNU AL M UssiiusanssnuiAaTuwudnlunansynuiidudssleninie
HANTENUVIUIN dunanizuyeauInnsduntvaidaliiivsngiu evapldiaenen
waluladnsuinwawmdsdunadauisuusauaaiuainagwisldvsnsinunsas Tofle
daanunsafinzaiilunmsmslulanssiiauaulandsnumaunanntiniownansimingm

¥ oA LY c"’ = | 2 w
muinsuiuingetunaziinunliimguualuluswandimi

Usslawfilddu ey livsslond mhonuibman 3 felulivsdond 7

1. Wlafsmansznusiodanadouiifindumaeniginstinvenntedauiadomadana

2. amnsavideyaiildluuszneunsindulalunsiden uasusuusinszuaunivie
Wuwnmdumsinaulalumsasmudmiummmdanunaulueunan

3. a'unsnﬁqsﬁ’agaﬁ\tﬁ%mmsﬁmﬁUULﬁUUNansswumaﬁamé’auﬁ’unszmumfswam

\WornAsdeaiaug I8 wazifioldidunumsiannssuunissauiadoindsy

aunasnaly

b

(= o er A = ot =
nupillasunaneunsluivizyuivinisseauyif
& far P o & o A S = £ o o
® Anddy wsgasIny, YszWss suning, Adey udllvd uaz Inud Jugadiv. (13
WoAMgu 2557). msdseiliunaniznuinnsaiovenwaluladmsudadoindd
WRDANVLUURALRE U INTanmaR LI 1IN sinenswaz Sufi. (Proceeding). M3
s =Y el ] 5 A
Uszguauuundadvins guruunasumaunugyusuwilssvalneg asan 7.
wninerdemalulad svmnainulnduns dwmiauszauAidus Ysuindlne
$ s =y = ;8 ot (=Y a‘ ot o ar
o Usziisns sundny, Wavg udilyd, Inud Tugaiu, ving Ussans uas Anddy
WS35, (22 AIng1A 2558). nrsvsziiiumsudesmivalasanlennasn iy
ar ey d‘l’ == | v L] N o At 3 A b= &/
INTTINVOLTBINGITIIAAUA. (Proceeding). WLsAISIBASIA 11, uinondy

uisens fmdafivalan Uszinelng



L) ar i d o A ef
AMudIdguazinvastymNiinEide

nmisldndanudendaesnianiiieudedenldaunasfuluiiomdandn Jansy

ar o r v v Al P [T A e & a 1
fanwdunaiasdeydnsndaulaTeing 2555 iimslddudoduiendaeg

| = ar .0' @ — 2/ g =y |A =y’ L ‘0’ L = b2
3,095 fladniiiudu warldfududemasedn 3,060 Alasiniaiudu Andudesay
v [ J Y w K odyuw
27.92 uaz 27.64 vemmdnmmmuanldluniaaiuiou 1] Ussneufuiunthliveslsena
Insdaduuvaringiudmsuiiutasdwldfanaavdofiseiosas 31,57 vesiuiilulszna [2]
msfnweruiulldlunsdmdaumaw wldsslenidudainlunassin Ussng
Ry El v w1 P ° v oo v
InpiTammdaldanaianisinuasuazisfivaeq AamnsatuldliifadssToniludu
a i P ' 0 & wioy N a

wasuienauuiutasdwlaslewzdssrsulusuun asiliidemddglumaign uas

A A ! i ] 14 L =t o ot
Whwumanisagdagliinuasnsannsnansodiemeinundsay saudsusefuamaing

] - 1 n Ad a Mo L L5 {
wawnsnganimuntilassiviiounsyanninavitlifannzlanfeu dudisanain
B - L L% Ly - A o = i a ‘;’ (=3

R nszvunsHanlunamsinuasadld JaguuldlinisidedduiiunsAnuinefuisenay
dWguazauanuiaaniaguatedsziny annagwisldanmanisinunsuas Juieeingg

= 1

YUY MAgNIMNTIUVSegInan1e laaldwaluladnsomdomasiiidlumafiuns

v
L= |

2 L ‘J if ) 153 o L% 9/ = 1
Tiwdsu :annandt 1 siulddanastindanuluthuadouazssianisdindulidandums

Uassineasuaulaoenlys

120,000

100,000
80,000
=
& 60,000 B/ 2551
de
40,000 2552
20,000
. @ 2553
' l"i
} i W 2554
@‘;‘3 \&\r\ oy & A
& & S 2555
¢ & & =
& o.fb i
& 3
: R
R
Qof\

A 1 o L3 ) =
mwin 1 mydesingamiveulaeenledlunsaznimasvgia [3]

[

Mmomaiidvilniauuidatunisideiiemnisusaiiuininstinveaaiosdauma

& a = ) v o | o & P
Wowwasdraalinsivusuinnisdasafta1susulneanlennsegisaunssan Ty

[N .

aapAinINTHin Aurn1slaungaingiu n1sedn Yrdunsunsunistdnunaznisidagin

14 ° | & a X 4 B oaqu ¥
-~ LLiJ'JWﬂ’]‘SUT%’JM?E}V]LHgB‘VN'WNﬂTﬁLﬂHGﬁJJ']NﬁG]LﬂULﬁBLWﬁ\‘]UU WWI“ﬂ']Wi’JiJUU’EJ'F\H]Sﬁﬂ



Jyminunafiunieinie esninannisiwnaviaamiafiinnainisinunsas uddunay
i (=3 dv = ﬂyl ' L= = 1 - ! <y =} =3
EMINMSNTEVINSHAMTINE iueane linuaRvlududy 1wy wafivniudes vie

27
LN ]

2o A ol oy ¥ o s o v ° o ~
LLﬁJLLG]QJ@W"EW]'Na'ln']ﬁ'ﬂﬂq‘llla']ll'ﬁﬂ%?ﬂiﬂ ﬂ?ﬂlﬂﬁlu %Gﬁl’]Lﬂumaqmﬂ’lﬁ'uﬂ'i’lsﬁuazﬂ‘ismu

= ) a’ 1 A’ = = é Q o L2 = 1
nInsHinveuniedauiadomisdana Wedmiaun Yiudanssriumsedn gai

gyduvemdsuuazdunndsuliiuusavanely

ngUszaedveslasnisidey
A = = L4 L. e ar L] Y =
1. isAnHANTENURBAIIAABURADR NN InTEnUIMsSauratamd st nna
2. \efinwanuduananuasugmansnaenindnsdinvesnssuiunssaurs

VIBLWAITINIA

VBULUATRILATINITIDY

1. mideiivvdenHiedosdnunadamddnnalasngsunmsdndngiu Extrusion)

2. alimveadiondednnaildlunsmeassde dnlsnzan amlituanssunastna
Buluguminsdiu

3. M3dsedludnInsTiamwinudaeden wluuasasugAAnsRusnsiam
WRAUNITHEN N15L9NU NMsudaaznisindnn

4. wanszrumyhudanedentasliudnnsysediuipinsinveusioauriadowda
ana lagAnnusntiinumalassineasveulaeanlvdnasnigingdin

5. Ainwwansynunisinuasygaans szdnuiunuindnsdin, dunuromi

< L3 g ar = A a ] du a o
::83Laafiﬂunuwadaﬂumaammﬂﬁ'smaqmimammmmwmmma

Uszlemiianadnaglddu wu nswmeunsluansdrs 908n30as 1am wazmingauiiin
nan1s3ag LU ldusslavid
1. Wiliwanszvusiedanndeuiifiniunaenginitinvearassauiadondsduna
2. amnsmhdayaitldluusenaumsdaaulatuninden uazufulsanszummanie
Wuwumslunsdadulalunsasudmdumsmudanunaumiluens
3. gnnsmbhdeyaildinssiivisuiisunanssnuvnsdanadeniunszuiunisndn
Fowmdinediaug I uaniieldifuuumaiaunnssuiunissauvadomdsly

aurRfaly



!

wnunisiteneamaluladnienan1sidugngutvang

dnduannnanisine lasdennguiihmnadudmihivesiguia wu sua. fifu
Aingjt ag 9197158 vdeudiyrtuiiaula rﬁamminﬁwﬂ':rm‘%:lﬂd'mm.ﬂ@:Lﬁmﬁ‘ums
Useiluigdnstinluaded dufendastuinneden uasmstanisdanaden grudsfiures
YUY
donsivmsmages

guyulides 2.10 a.vimad o.dies 9.73ns

guauiniyies aansza a.nsvufisy v fivaglan

IEFYNAINUNAUNY WRTINGITEULIAIT
nawd) suiigiu (1) uaznsauuuianudeveslasiniside

1. msUszisiudginsdin [4)
1.1 anuvangvensuszdiuininsdin (Life Cycle Assessment: LCA)
MsUsedludnins®in (Life Cycle Assessment : LCA) Aa nszuiums
Ansreduassuiivdmanssmuvesmdningiiidedndeunaendiedinve wans e

[ o

5 1 ot =4 i A L3 1 1 178
fandnsainvien1slanasingdiv nssuauniswdn nsvudeiaznisuansie nisldanu
o as & 1 a = et oo v =t
winsine n15ldlna/ulsgU wagnisdanisiavenveananiusindaainnisidan d9ana
nalad fsansdndnsidiiinaunis (Cradle to  Grave) Tnefinsszyfiaium
W v o gy = o | w o A aa o
wiw e IngAuNlY sidwesndeniudeseangdunndey elltrmitmslumsuiulss
= s L) 1 nal LS 2 ¢=I
randamibilfianansznudiedundeudosiian
1.2 wanmsUsudivigdnidin
wannsUssliwigInstIndsenauedunoundn 4 Yuneu Swndiuntsny
WAsgM 150 14040 1A (1) msmmualmineuazveulvnnsing (Goal and Scope
Definition) (2) myiAseitydaiunis (Life Cycle Inventory Analysis: LC) (3) n1s
Uszidiunanseny (Life Cycle Impact Assessment : LCIA) wag (4) nsilanansussiuig

ar = . N 5!. = & A fer el A:i
3T (Life Cycle Interpretation) #9ATMUANNWUSAURAINIHN 2



/
nsaulumausaiuigdnsdiavewbiaimel
r ™ r ™
matmuad g <:| 4 nsuszandly )
U‘
WAz :>
ns@Nw )
.D. ﬁ *  aankuu/Fa UTUTIHER el
- N whadinsvadatandon
A nwlarauaz . P
msiaieiid (::| (::| *  Manunagdien LAy
v Jsmdiums P S
amsau |:> [:> insAndarniny
TR vSulsandndued . v sy
Quuanios J 1 o Fmunulprsimudanadey
o B
. N ®  YIBTAUNUSHIUNTRAALHD
mMsussiiyna Cj Fuanday
' a w &2
nsEVUsD :> s amnfawaeden Judu
Aawandan
LN v, /
> e——— -

AW 2 Asoumssniiue LCA mudunauinnsg1u 1SO 14040

1.2.1 mamwusiminguasvauuavaanisang
1) A mang (Goal Definition)
msfmunimnenieingussasd  Hudunsunsnlumaia Lca Tasfinnsande
wamalunsAing Lol Fuannsmimanisussiululdldgndeamutanusvasd funeui
Wuduneuiidndaumsnsludiunedisvin LCA Tuagiumatimun ingUsvasd namsiasied
anvrmwaIna1nsldsnlildgniualisdamnzandhmnoduilad dyvasnsdine
easidyauaznisasuna wssilmmeuazingUszasd sgvildmuisossnuesanud ey
PoIUAN 9 mauﬁam‘lﬁaﬂwgﬂﬁaa msfivuamng uazingUssasdfoinsoungy
Hagwrmail i nMshransiaszinsUssdiuiginsdialuliihests nmaudeuudada
Wadudlatinminndnnig LCA ussmuazsdndasiiniarlifumsuiuigtusedatis
FoviliRnmaodils
2) nMsnmuavaun (Scope Definition)
mMsinuaauen Aensusinasimuadeiidasmsyssifiumazimwuansrusinds
fisnneystloniderdmngues LCA aussnaushe marmuaisiisfeansine siufs
msimumoniiviedsindnsusiansovinld (Functional Unit : FU) msesniuy
swvudadiandninnsedafisuansinguszasdvesmsAnuiniseanuuudnysnis
Ussiiunsiainndey Sududeddndmiuiunounsimundmineues LCA wazmsued
nsrvIumIHAaTiddynedanndedlussuundnsasiiduiusfudwinoves LCA danns
fvusveuwaUsznaulude wouluRsEUY (System Boundary) wi1efe weutmmTzming

a w T - v o e o = A e ' =
SzU‘UNﬁﬂﬂm‘nLLazaGLL’Jﬂa?JuW‘%EJWUUNamanﬁau IﬂaﬂigUUNamﬂm'ﬁﬁu'}El'i'n“@']ﬁu’)EWI



A

v o w Ao o v Ao wod v . -
Nuiagiunazwisnuniins@enlesiu  iwihfiedudeaiuvionaeese Taed
annsawdidunsuvemingins Jagiu  wWiewdwindawedaudngssuunoudinms

i ' o =
wWaguudaslunssuaumssing q fenmi 3

159180 #@1591e0n
msIamingau
. 21M#iLdy
L. NSHAR y
gy |:> y |:> Uy
} N34
WA .. mMnuadde
Y nsUizainm L.
11 <1,:J oy .. . <:I NARATUN
nstag/msdinduniding y
. SDNE RG]
MIINNITVBUEL

AN 3 ASINUAYDULYAUDITEUUTARA Y

mhenihfinaznien15mamuvasssuy (Function and Functional Unit) 3353y
andimihiinanvagne uazmhilegidlaogrmiiiniuiiorngnidenuifevinsiinn Lca
Tntuagfurimneuazvouianisdine suhilumsimunveuunyesmsdne Fdinasey
wihitwesszuuiinisnunlidaiou wasmhsnsvhou (Functional Unit @ FU) Wiy

s

Hugrwdmivar s niuagaisvieanveszuy dnnuddylunislfiuiouieunaves LCA
Inglamsadndaipiisuiteussninsyuuishaty Siadndufiugiuves LCA fiawase
Tasamaunnivesssuuld uarimimiugiu 3 Usznsie Yszdvsnwuaandnsiou

we % o v =) v £
mﬁuﬂqwuuasqmauumwugmﬂmmwwawagammmnmuaamnmiﬁnm LCA mml‘d‘uaa&a

10 1
s Al o

wuann  uasdoyaiinnuuandrsiuisiuasimsifieldundatoya  dadfunisssy
Tgaziduauayseiununmvesdayaialuduidylasiawizedubuiledesnisldnanea
LCA wisuiisuiiu mafmunaunmessfayamunasgiumseilieussiusialuil

- 5% maﬂﬁﬁmmsﬁnw,ﬁa'lﬁmm'jﬂ‘ﬁ’agaé’ana'nag'lmhqna'ﬂ,ﬂLLasswzr;aﬂumﬂﬁuﬁaya

- wniiafidaansfinu

- HuitAdaansfine

- MNuRnApsmIysalvetayanazsendufunuvesanimade

- unasnuesteya Lﬁammiam'maauﬂszanwaa'ﬁagauaxmmgnﬁawaa“ﬁmﬁla

- mm‘wmmﬂmaLLazmmlﬂuﬁuaumaﬁagaLLaﬁEﬁlfﬁ'



o,

1.2.2 msiaszily@aenis (Life Cycle Inventory Analysis: LCI)
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visfuiiea (el L 4.5 2.7446
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a‘ 1 13 c&’ a =
A1TNY 8 ANAINIDUVD ILDLWAIEILTA

Au7a ArAMNseu (Heating Value)
LAWRINEAN 6,521.36 kcal/kg
nliiluganssa 5,821.71 kcal/kg
e la L 5,813.74 kcal/kg

= v o . ¢
f15199 9 YoNMUALUNNTILATIEN

Yomuunlun1simTIen

- Al (593 ft wag Vat 79) 4.19 uvwisiawie (Kwh)
- Amiwsan 5 vwregnuAfing

- awtdlaiy Alansuay 25 v

- Aunavan Nlansuag 3

- AU Tuag 300 v/Au

- Anhifudmiunasauds Alawnsas 4 ym

- SwmSudisutiums 240 Susied)

- dasnsyhnueaaieadng 100 Alandu/dlug

- wveaunlaniuay 14 um

- TWYAN (LPG) Mna 15 Alansy 380 yw

- Gunulunsaivayudeausudienennatulads 48,000 um




— 18 %
M5 Wi 10 Arldanglunisamu

32

=
Ngazlogn

A998 (Un)

2 = L3 & of
AUYIIATONINT (AU UANT])
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8azden Hasauny (V)
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A1 3.70 S5E3MSAUYN 3.24 \hen waryar1Uagiuans 1,471,353.39 v lasenasiien
SROI uaz ROl 1nmin 1 szazhamsiunueglutiionglasinis waz NPV denduun
Wanai 9Tl 12 dununasaining®in whiy 496,646.61 VW wazsuNURBMLIETEINTS
armsuaulneanlen windu 3.81 vmreilansumsusulnseanlannal

nsinsgiamsaulmadassnsimualinunulumssniiunsadanaz g
Bowmasdunasauradinisiudsuulas wui n’mﬁuﬁunu'lumsﬁnﬁumiwﬁm Fun¥ovas
30 — 70 Snaililaseanisfian SROI, ROI, PB way NPV fiunaministensulasamsls Tne
mssunuLiindesas 30, Yevay 50 uay Yovaz 70 axild SROI iy 2.86, 2.48 uay 2.18
ALEITU drunisansimanidamasinnasauiaunienianduay 5, 7 uay 10 U
SROI wihffu 1.33, 1.86 uay 2.66 drunsdiil 3 dnrsdumadiunalsslonivasnsanns
TRnamedy wavannaUsylowiannnsanuiuinnismeidemasianadauni Fad SROI,
RO, PB wae NPV filunasinnseeusulasanasle

otalsfimy ansofivrsannalsvleninisuen (Externality benefit) iiuidnlugu
AawanfeuanUiurunisanfigdounazan wusa SUSunm 130,324.57 Alansy

asusulmoonlanmat 3o 130 dumsusulaeanlunsal

= s |
A1579M 12 Ban1siasgimIamuLavaugauln

{. SROI | ROl PB NPV
YININURA ot
(1) ()

nItiung 3.71 | 3.70 3.24 1,471,353.39
36! 1 dunulunisdniiunsnde
dumuiiia Sogay 70 218 | 218 | 551 | 1,090,100.77
suuiia Sogay 50 248 | 247 | 486 | 1,199,030.09
Funmuiin fosas 30 286 | 285 4.21 1,307,959.41
A3l 2 edeInAsduna
s Alaniuas 10 UIw 266 | 264 4.54 895,353.39
e dlanduaz 7 um 1.86 | 1.85 6.48 463,353.39
s1e flanduaz 5 um 133 | 1.32 9.08 175,353.39
n3dl 3 aamsld LPG asUSuunisune | 3.66 | 3.64 3.29 1,438,473.39
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d3unantsAnw
Vinumsudesaivaulaeenledlutuneunsiamingiiu inSeningiu nnsdugy
ATIBULTA NMTUTIY uagnsdmine Wiy 1643.119, 29.350, 26.515, 0.603, 54.723 uay

17.743 kgCO,eq/day mudwiy fananslunsieil 17

319 17 YTinumsdgesaniveulaeanledlunsassunaunasnginsdin

Tumau YSun AaRALINTIIN
{(kgCO.eq/day) | (keCO,eq/day)
MIIANTINGAY 1643.119
ML INGAY 29.350
m's%ugﬂ 26515
/ 1772.054
N1TDULKA 0.603
MTUTIY 54,723
M3T MY 17.743

Juapumsiamingdviiviuiunisudesaisusulaeanleduinigaie 1.64
tCOeq/day tipanninghvAansarulinduduamnnis 1,500  Alansy uasiinnsudes
asuaulasanlyd Aa 1.18 keCOcq/ke FuiloiFouiivuiudamaudornnguiatosi

nsldesansvaulasaniafviniy 1.50 keCOea/ke [22]

mMsUszidunansuunusdinNaIANITamuIATassauiadomdsinaneld
Rertasineg wuih fdasdrumanaunnumedaauainmsamu i 3.71 mafudunuly
Mafuilunswan fwussasay 30 — 70 Gamevililasanisiia SROI, ROI, PB Waz NPV firiu
inuimaveniulasnsla Wudnfunisaasaoedomddunasawiaunienlansuay
5-10 v aghelsin awiuimanefianasiinusaulisios SROI ROL, PB waz NPV
u’mn’innﬁmﬁﬂuuﬂaaﬁumu

d3UNTIATIEINIEULATYEAIaRINUIT Aununaenininsiinfiaviadu
496,646.61 U WazAuusianiiguainisannisudsuingaisuoulaeenlaudsel ity

3.81 umsia keCOzeq
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Abstract
This paper presents carbondioxide emission assessment for biomass briquetle with capacily 1,500 kg/day. Life cycle
aysessment as the 1SO 14040 was applied in this study which covered from (ransporialion, preparation, [orming, drying, packaging
and distribution. The tesults showed lotal CO, emission [or biomass briquetie was 1.772 (CO,eq/day. Guideline lo reduce an
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reduce CO, emission.
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