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Cultivation of Microalgae Using Wastewater from Chicken-Manure Biogas Digester for

Biogas Production
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Chlorella sp. AARL G049 waznauUszyInNsams e uunian 2 nau ImEﬂfummuawmmsummmgalﬂwlmmumiuam
¥ (Unsterilized) uagilssinda (Sterilized) wudh nauuszainsamsnsauadniisuiadennanuvasinsssusd
(N_Consortium) wazthiisanvensiniedanw (W_Consortium) Fausznoudae Chlamydomonas sp. (3.5% uag
0%), Chlorella sp. (57.7% uaz 83.8%) wav Leptolyngbya sp. (38.8% war 14.6%) Anandndiuiagean Ae
33.1047.02 mg.L'd" waz 31.29+4.13 mg.L'd" auaeu awsnanusunaueuluden-lulnsiau (97.4+0.4% waz
13 5+1.3%) uazUinumoaneda (53.0+6.29% way 49.6+6.9%) wazyaviiniléTaunaain W_Consortium 1éu3unmn
frafanmgean 1.470.08 mlg'd” fautnnasnamiredaunsaliifuingivlumeminfedaninls

Aan: e @aus1edilen Tluleflmu ndsnumaden

Abstract

Presently, the main energy source on the planet are fossil fuels which are limited and therefore
unsustainable. As a result, renewable energy has gained more interest and becomes more interesting. The
energy from biomass, especially from algal biomass, is considered a potential replacement source. Interestingly,
algae can grow in wastewater, especially if it is rich in nitrogen and phosphorus. This research aimed to cultivate
algae by using wastewater from a chicken farm in order to reduce wastewater volume. The algal biomass
produced could be used as a raw material for biogas production. The experiment compared Chlorella sp. AARL
G049 and two samples of algal consortium in unsterilized and sterilized wastewater. The results show natural-
derived algal consortium (N_Consortium) and wastewater-derived algal consortium, using wastewater from
Chicken-Manure Biogas Digester (W_Consortium) comprising of Chlamydomonas sp. (3.5% and 0%), Chlorella
sp. (57.7% and 83.8%), and Leptolyngbya sp. (38.8% and 14.6%), offered the highest biomass production at
33.10+7.02 and 31.29+4.13 meg.L'd " respectively. In addition, the cultivation of microalgae could reduce NHq'-
N (97.4+0.4% and 43.5+1.3%) and POs>-P (53.0+6.2% and 49.6+6.9%) content in wastewater. Furthermore, the
W_Consortium biomass gave the highest biogas productivity at 1.47+0.08 ml.g'd”. This study has determined
that microalgae biomass can be used as a raw material for biogas production.

Keywords: Biomass, Green algae, Biomethane, Alternative energy
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Mnvsznslandiunniuinldfinnudosnsly
wEuiieinUsEsfufinannty danavinlmaneym
msvauaaundsny ndanvlutagiuildegluguves
nEseuanthiududaulng ndeyanieaifves
International Energy Agency (IEA) wu31 Tud 2015 &
Usinamslddsudumdmdanugsis 36.19% uasile
Wisuifsufuundandsaudug fe ndwuain
WA 7ng WEIUAY WEIUAINTINIE TuA 2.1% T
driudundnudemaninieadaiidfunua aann1s
AnudhsAnuFsimMIndsnusasdadiuuszansiani
Windu [1] Seinsiaueunundanusiiedudmunglud
2050 Tnemsanusunanisidinsuain 36.1% wie
21.4% waziiundsnudug 7 11.8% Fandaudauig
Wuundmdsauiuianla (2 Tnstaniedaunasin
awsrevunadn Jududdldindiifnenings ieauas
waaraNsoIIisanefanansaniylded1esing
dlowFeuifisufuinnariadu (3] Tasaanamsied
Uszlowivatgau wiu Llutngavdimiunisudning
F1nm (biogas) lulateniuea (bioethanol) lulediwa
(biodiesel) wazn1sirluimniielingdsuaiiufou
wenanilaminganunsamzideduindsls diean
ﬁunumsmam%amaLLazU%’Uﬂgmmmwﬁuﬁa Tng
aunsnanarsemsiungululasiauvseneanealu
waa fufinsadyredadnesuuuaiide (coliform
bacteria) waranuIuadansmiinluthle (4] luenidod
irusndinisansunulunisudadauna lnenisiiudiegns

amiefiAnusingnisal Eutrophication 91AMgLaAIY
Taihu Uszinadu Ao @a1usne Microcystis spp. 1du
fngAvlunisnaninedanm (5] eideiisauladinw
amieruadnfiausaasyivlaluiisvensinie
Fanmyaliiiierdunisandununisnandianaamse
wagduyunIsUuU TR uenantudauna
awefildunliduingAvlunswiinilendnfadanm
I

2. /N5

2.1. ﬁﬂwmmmwﬁwmamymw i v1alsenns
ﬁuaﬂﬂfwLﬁsmﬂﬂwﬂﬂﬁw%umwgald I¢ud &, ndu,
A1 pH, A1 1uYu (Turbidity), n1sdanszualwii

(Conductivity), USunaeendiauigdunislilunisdes
@a18@159un39 (Biochemical Oxygen Demand, BOD),
USunaeendiaunanuniideanisidiiioeendindu
arsunasluihlhdunsueulasenlasuazit (Chemical
Oxygen Demand, COD), Tutnsn-lulasiau (NOs-N),
weanosa (PO,>-P) wavuonlanile-lulasiau (NHa™-N) [6]

2.2, MswngdsE s IBTaEnLieranTaa

2.2.1 wissuveansnevuadn Chlorella sp.
AARL G049 31nviesd JUAnsideamiteuszynd
ANEINEIAEnS un1Ivedededing uaznauuTeyns
amreuadn 2 ngudaldFuiautennarnund i
s3suTIRRazifisestondnfngvesfukieinu
fuavuea Smiadu (Ui 1)

JUT 1 amsgvmnadnnaeldndesgansse

a) Leptolyngbya sp. b) Chlamydomonas sp.

c) Chlorella sp. AARL G049 d) Chlorella sp.

2.2.2 thawsiede 2.2.1 wuwidsdagldhi
nvendnfrsdaninyalifliiiunisieeinige
(Unsterilized, US) uagflssindodl 121 °Cunm 15 und
(Sterilized, ) Ingyanruauldomisimnzausdons
Lﬁﬁgmaﬂamiwmﬁ@ﬁuﬂ Ao Jaworski' s Medium (JM)
qu1a 200 ml aeldan1igAuduues 40 pmol m?s™
a1 24 s Tneynyanisvaaesd 3 91 uaeTauiuna
PO.”-P uaz NHe-N Tuiuusnuazfuaaeveanisnnass
(6]

2.2.3 AARINAIRS YT MIBlaEN1TInAINg
gANAuLAsiANNE1IAAY 665 nm (ODess) Tusruauead
younguUszInTamMIIEIuIaEn dudnisaduis (Ory
weight) uazUSunauaaslsilad to (Chlorophyll @) [7] 4iu

auAuWaIIUnaunugdsusutHaUs:nalng
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Wedamsedleiingszee early stationary phase Uag
0T8N UINIAT (Poveral) Y38
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ANUIURIBNTINITHES
biomass productivity [8] lngldaunis (1) fsil

A (1)

(Biomass productivity) Povera (mg.L".d™) =

We AN = dwinusieussanning
ATl = 9295888101909 5289 (Ju)

2.2.4 'vgﬂsqmmsmaawé’amﬂmiwaLgmﬁﬂﬂ
wifniiendnenmlunisudnfnefanim lnedsnsine
fnan1nn1suannigiliny (Biochemical Methane
Potential, BMP) [9] Tnevaidalunisusiniiunainte
wainfedanmyaln a vhiurhetiu Smind

2.2.5 ﬂ'ﬁ"‘al,ﬂswﬁ%’a;gau,axaﬁam% One-way
ANOVA TUsunsu SPSS for Windows version 17.0

3. NANTIWUAZDAUTIUNANTTIVY

3.1 ﬁnvmmmwﬁmwmamw Wil vredsznnsvasin

ﬁamnﬁam‘]’nﬁ"w%qmwgalﬁ
Auamihisnensinfedinmyalnivesrindy

a3y suanuosuy JmIna U Fan15197t 1 o

FregraiiAvandfnengddimaguuaziiviinm

4150 M15UT2LAN NH-N g9 1gulfienfiuauide
INIRENEVTIBIUIAANINTISYaaNns [10]

AT 1 AMAINEIMNIEAN LATl UNeUsENISYRdtinTie
nUendinietiningaln veaiuiiiizu Jwindmu

AuaTRvoRfis Aiiald
d haadu
nau lalasiaudalag
pH 7.11+0.07
Conductivity (us.cm™) | 6213.3+513.16
COD (mg.L™") 2400.0+177.78
NHa"-N (mg.L™) 539.3+11.02
POs”-P (mg.L™) 232.0+47.03
NO5-N (mg.L ™) 103.3+20.82
Turbidity (FAU) 730.3+90.63
BOD (mg.L™) 671.1+10.18

3.2 MsmzdssEmisvwaEniienandauaaluti
ﬁamnﬁwﬁnﬁw%mwga‘tﬁ

ez mevunadnihfieitldiunsis
siude Wy nAuUsTYINTAMIBIUIALEN 2 AU 91N
wndtisssuTd (N_Consortium_US) wagtiniisveste
winfe@ann (W_Consortium_US) @nansaiasgylan

anAuWdnUnaunugsusuniaUs:nalng
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(n) a
Aoy
3.000 K
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o8 2.000 -
o t-ﬁ--‘
1.000 ,,”‘ i'i”i
0.000 " T ————
0 4 8 12 16 20 24 28 32 36 40 44
Day (s)
(ﬂ) 15.000 9
o
£ 10.000 o a
S J
_>l\ ..
<
& 5000 1 *
2 ;I
O - A I
" X
0.000 .Jh.:é-i'-'—-—-—-—-—-—-—r
0 4 8 12 16 20 24 28 32 36 40 44
Day (s)

=

(V) 3.000
. a
% 2000 ° } }
£ .
z 1o0d 7 ‘&
Q‘,"- {'
0.000 s mpmp—p—y—y—p—p—y—y—y—
0 4 8 1216 20 24 28 32 36 40 44
Day (s)
eee e W Consortium_Control
oodllee W Consortium_S
oookos W_Consortium_US
eoe@es N _Consortium Control
oume. NComsortiums

N_Consortium_US

coolpes -
Chlorella sp. AARL G049_Control
Chlorella sp. AARL G049_S

Chlorella sp. AARL G049_US

U7l 2 MaesyresmErLIMANTzdssmeinUedniiedinin

A = I9A1 ODees ¥ = UNTNWWaRWIAT A = USuauraelsilad o

Tnelen ODsss gefign Ao 1.726+0.01° uag 3.358+0.027°
FeaoandestunisTadivifnigaduionaz Usuia
Aaelsflad (o TnefiAtmdugeaaiiniu 1.375£0.222°
ol! uay 2.083+0.554% ¢ L " uazUsunumaslsilad (o
19U 3.867+1.006° mg.L' way 8.305+3.963" mg.L"
AUdIRU drudmsisvunaanalaiug Chlorella sp.
AARL G049 lsiasnsarasayldluannefanann (Uil 2)
eannirfeiilénismigideediuiuna NH-N gofis
539.3 mg.L" S‘zfﬂawﬁwa@iamsw?iysuaamm"laﬂjﬁﬂff
donndasiuuTes He wazamy [11] finzidesamse
Chlorella vulgaris Tutinfisgusu wuih awdeanunse
eyl iediil NHe N wihfu 207 meL ! wazauves
de-Godos Lazany [12] Fammdesamsny Chlorella
sorokiniana faethiisyaansainieats 25% wui C
sorokiniana 193 gyl #lutiAeiif NH N U3unnigege
Wiy 350 mg.L™
3.3 MSLA3YVBINGUUTZYINTIATIBVUIALEN
Farswasfunsnlumsimzides N_Consortium W
Tudifiefidrunisdndonazlaiiunisdnide
fdndrudsuraamsissuindnurazein fai
Chlamydomonas sp. (39.6% Wag 25.0%) way Chlorella

sp. (60.4% uay 75.0%) fauandluzud 3 usluziedy
am/”naﬂuaamiL‘wwuLgaqﬁwﬁqﬁiﬂﬂwumiﬁwﬁLfga WU
mmu%ummwswmwmu Imawu Leptolyngbya sp.
(38.8%) (S‘U‘Vl 39) dhumsnziEes W_Consortium Walu
thitefrunissideualiiunssnde wuamsiewun
W@naneiugiAeafuiunquusyyInsaIns1ea1numes
535UR Av Chlamydomonas sp. (12.5% Waz 7.6%),
Chlorella sp. (15.6% waz 13.5%) wagnu Leptolyngbya
sp. (71.8% uay 78.8%) (3U7 4) dhulutisiugavhewuin
$ruruaminy Chiorella sp. Wiintuis 83.8% (Uil 41)
LAZMIIIZLAE 2 ﬂzjmﬂixﬁmﬂswuamiwm?'?ﬂuﬂfﬁ‘?iuﬁﬁ

auAuWaIIUnaunugdsusutHaUs:nalng
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() 100% () 100%
O c g S
2 5 g o
5= 509 =2 50%
Eg g
< g < S

0% 0% = 7

q
Day (s) Day O

M Leptolyngbya sp. M Chlorella sp. Clamydromonas. sp

U7 3 dndruviinardavesamsglunguussynsamsernadnilasuiieanunasssueIAnng
WlEEIe N = dIkIuNNTEYe @ = iiidldinunisege

~
=]
=

100%
50% l I

0% = T

4 8 12
Day (s)

Algal species
composition (%)

JUN 4 faduinaiiavesaviglungy

Algal species @
N
composition (%)

100%
50%‘ \“‘ “‘l

0 4 8 12 16 20 24 28 32 36 40 44
Day (s)

W Leptolyngbya sp. M Chlorella sp. FChlamydomonas sp.

UsemN3amI8VUIAENINNINTIDIUBNEN BTN INAINASINZEEAS 1 = Wiilafunsade ¥ = dieild

NIUNNS2ALTD

Hrunisandeuarldiiunisaniewy Chlorella sp.
fdndrudsunaniinduludisinsvesnisineidss 9
donndesiuuidediniviiocainine Spirulina
platensis Way Scenedesmus quadricauda Iuﬁfqﬁq;&a
ans wuih evhevesnmaimsEssamne Chiorella sp.
anunsiasyldegeniinasiasgunuilains e
2 vl [13]

3.4 NMINANTINIAVDIANIIY N19AAUSIUETITDNNTS
Tuthite waznanfne@anmandauiadining
Ussmnsamsevunadniionzdeduiilsitiog
nsede N_Consortium wag W_Consortium fHan&n
P18 17U 33.10+7.02 me.L'd” way 31.29+4.13
me.Ld? auddu elsiunnsneiuluneadd uazannse

anU3uTa NH.-N wazu3uaad PO -P Tutndislalu
s¥mInaNsztaedls lnganu3una NHy-N 929 43.5-
97.4% FadlArgenineauideiinisidesainsng
C. sorokiniana Wag Euglena viridis Iuﬁ’lﬁﬂy]az‘jﬂi (31-
37%) [12] et wnaanssuvdnienaningdinin
' . @& v a a9 v o '
Wu31 W_Consortium 1uingauiliinednningeanatig
fdvdrAgyn1eadd (p<0.05) Taglaiigdaninmany
1.47+0.08 ml.g'd” Fefinandntioaninauivenly
amse C vulgaris Wisaviiadenlaglinandniingu 5.83
mlg'd” [14] widdln1suanfigianinuinninginsiy
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Abstract

This paper is to study and investigate the hybrid system of renewable energy power systems
that work together with a battery system. The hybrid system includes a 10 kW wind turbine and 6 kW solar
system, which there will be connected on-grid. Also, additional 1 kW solar battery systems to increase
the voltage. The battery storage will improve their grid connected stability by 20%. Finally, the turnover
period is around 8 years with the electricity cost is 6 Baht per unit, and the hybrid system lifetime is 15 years.
Keywords: Hybrid system, Wind turbine, solar system
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3. yaulasnszualiiuuuidendevunutnganeds
au1m 10 Aladhs wseusuvhe 250 Vdc 8¢ 550 Vdc

4. wunmedsifuaraundsy S1ua 2 string
aunsnLiuazaunasuld string az 2 kWh $9u 4 kWh
Tnefluunmesivwin 12 V 7 Ah $1uau 26 Qn AieeunIUY

Wsaiuagi 288 Vdc flo 1 string YassvUULMILEA YA

PR NMNIVNUUBISEUUM SV UM UH AN RE Ul eaulD enf
1. luanmefiinseudaudn Juauan LagkUnABsS

[ (- '3 a 4 a 19} ] 1

galdingaduatonfing zlussdulniineguinndy 333

Vye (Vi) Nazialniinaglvadinludseguunnass auni

mpp:
LUMLABSSAZLAY (LIIFULUALABS S BWUALADSS LAY

331.2 V) ‘denusnessifuudn nszuafayivaluda
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w3sswUaanszualiih vhliesesvamnszualiivhay
Pelvidrgansds uazsidouaunnesaaunsafuain
WHATASRATInSRINT LTI UmAesS nzualyl
nwumaesitrinaluduadesdainszualniiuny

fagun 8

HEe HYBRID 10 19 WIND TURBINE 10 k¥ - 1000 W P - BATTERY 300K

A

JUN 9 dalsifiuasuan nszualyiinuunmess

faglnaludueTaanlasnszualni

2. luaneifinszuaay Tuaunn wUALADSS

nanune (VBRI 10 KW VYIND TURE NE 10 K - 1000 W Py - BATTERY 3ANK

Faluiuninusasulndranndaiuaulndidssfuus sy

13 a L4 a [ 1
o . o e Vmpp UedwaduHsefing (333 Vdc) Ao aglutag 300 -
SUN 7 uansnseudlnihannunawasuasenfindiinld . v
v o v o I3 a ¢
o 350 Vdc nsgualiiiaanndwiuauiasigadiaseiing
U QUUALAD33 ) _
L & U
faglnaluduasosuvasnszualnin mnussiulvdiiann

AUANILGINTIMTIFUINIYAAUAIDINNY UAZLUALADTT

(31nN31 350 Vdo) agvintnsesalnilnannwaduasending

Inaluuszquummess dwnszualiihaindoiuanasive

TdaaTeuuamnsualii Wedredilugeneds Asgum 11

RUAIEAY HY3ID 10 kv WIND TURBHE 10 KW - 1000 W PV - BATTERY BANK

U 8 uanufeuunmesiiiunszualiihanunagad

wavafindlualudamIaantasnsewaludi

RUVR U HYBRID 10 K94 WIHD TURBINE 10 - 1000 W P - BATTERY 3ANK

U 10 usstulainanndausueg i 300 - 350 Vdc

wagiliaaunn

aunAuWaunaunugsusuniads:analne
Thailand Renewable Energy for Community Association (TRECA)
[nsfwri/Insars 02-549-3497, E-mail : treca.2012@gmail.com www.reca.orth




f.—\
2"\ @fF  NsmsIBMsWaNnUNaINUFYLBU
E JOURNAL OF RENEWRBLE ENERGY FOR COMMUNITY (J-REC)

& &
g

Ao~

wuvme VBRI 10 ke WING TURBINE 10 ke - 1000 v PV - BATTERY BANK

VY
aa o

3‘Uﬁ 11 dNNMENUMINTLUADU LAZLFILAR

wsi s eiuasgandn 350 Vde

3, Tuanmeiifinsvuaay Wiluasuan nszualviiinan
Futuaufarlvalud wesowasnszualiiin uaswnluanme
flsifinszuaan lifuamuan uddalindsnuilifivazaueg
LURREST LMD (USITUUARETIINNG 250 Vdd) uanasgy
i 1213

U HYBRID 10 k9 WD TURSINE 10 M - 1000 W PV - BATTERY BANK

JUN 12 anenfemeznseusan lifluauian

j M t
j & '
-] e waf”]

SLARI AR 10 KW WHD TURSNE 12 I - 1000 W Y  RATTERY 2ANC

JUi 13 anmenbifinsvuae lifluaunn wikuawess

5914931 250 Vde

3. #5UNaNSIY

anuivhmsvaaey/ifiuteya
AudiouasimnnamsissdeiinewanuAitus
AILWUINTEIIVANS 448 My 1 0.ARD9IIW B.Lile9

<

2.UTEVATIUS FULUUAITYINOIULAY Lﬂuszuuwﬁmu

U

nawnuiinanuraies JeiildiinnsvauLaznis
Fawrnwesldogrslidad wulselnfrannndsay
wasorindazluanunsandnnseualuilalunainasdu
warlselnihanndsnuaniildanunsendanseualndile
lelsifianin nsAnwimunfiistuneldlasinig Savh
FZUVAANITNEIIIU(EMS) UDINFIIUNALNULUY
naunA ST sTuauRAnliaEaudswe
10 Alatndnuszuunanlniiainwaduasenindvuin
7 Alaad Wisuifisunisvhauseamalulad Tuguuuudl
W wfieufuuuuia EULLUUﬁ"Lé’%UﬂﬁﬁGuuﬂmi
Ul NS SN UL U UNEUN AN UTEWI N 39T 1AL
LasNgIuLate1ind Feldfianiundandsesiuain
wiaaien Ssanansaiiznanlniitldogmaiiiosmnunas
FUANTATDINGIIU 2 M19LEDN ABINNEINIUAN
Lavnndsnuuaseiing Tsslwihuuunaunauiannse

Tamiluguuuuiiempues(Stand Alone Model) leusflaid]
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5. 1@NE1581984
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Electricity Security Assessment 2016. [pdf] Available
at: https://www.iea.org/publications/freepublications/
publication/Partner_Country Series Thailand_Electric
ity Security 2016 .pdf

[2] Lehr, J. H. and Keeley, J. W, 2016. Alternative
Energy and Shale Gas Encyclopedia. New Jersey,
Wiley.

[3] Clarke, S., 2003.Electricity Generation Using Small
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athttp/Awwv.omafra.gov.on.ca/englishvengineer/facts/03047 pdf
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[online]Availableat:http://www.eng.fsu.edu/~studami
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[5] Jain, P., 2011. Wind Energy Engineering. New York:
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nsUszgndldnasuideitenaunaunminedanmlussuudadngluguruiionnuddy
nsalfine : guvudiuaiu w9 Auavauen dunanddnsana Jwmdngluvie
Application of research results to improve the quality of biogas
In community transmission systems for sustainability

Case study: Saohin community moo9 Pafaek ,Kong krailat District ,Sukhothai Province.

dwy] udllof' uar YSv A3usenens™

1la o o a o | £ a
NFENSRUNAUNY WAINLIFEUTMIT 7.YING B.dlee 2. ivalan 65000
2 ppdniland AngINenmeEns diInendeunasany f.NN3ee 8.0UnTIte 2. uMaEnsAa 44150
*éﬁﬂm’a e U39 A3Uszn1ANT - E-mail sriprapakhan@hotmail.com , wasnsins 081-8814599,

unAnga

meie i dunmsifeiiinguarasdlumsdszgndlinanuitoileysannisuasudladgmnasaauduaiy
wazatvayulissuuiiafiosnmuasiimuauysafinniign nuideilivssgndanatonnlessnmsimelnelufifing
UfudgsqanwineiinmielfarorauasidanudougeiulagliiBnssuiunsgadunsiuarsiad Tngldiiui
Wmsnegeuthuaniu o dvatudn sunenddnsana fwmiaglavtefudmeveamsisouasiaun i
aunmvesiedinmililugususzduaiiFou Tasmstaunszuugaduinglelsaudalnd iesanielslnsiau
daluaty fnadededotnouasdavinnsoulanzdsmaliiunvioiniossudfuatuuazyniould Teimurige
FulussiuaiFoudierinesn Inglifhgaduiindnanyuiiuidshluyuasazaemesinaaslsduaslonnlal vinlk
falelasiaudald femsveulneenledanaazdufiudnsvesfudinudiuiy 17.65 Wosdud

Aman: fatinn lelasiaudald wesinaaslsd fgadu

Abstract

This research is aimed at applying research results to integrate and solve problems and to promote
and support the most stable and complete system. From the Thailand Grand challenges in part of
improvement biogas quality for purify and increased heating value by Chemical adsorption. The target area is
saohin community m.9 pafaek Sub-district Kong Krailat district Sukhothai province to research and
development biogas quality in household with improve hydrogen sulfide adsorption system. Because
hydrogen sulfide have negative effect to body and corrosive metal, resulting in the burner or engine rust. The
adsorption system in household developed for cleansing hydrogen sulfide. The absorber made by cement
soak in ferric chloride solution and Sodium hydroxide solution. The result show that hydrogen sulfide, Carbon
dioxide decrease, but Methane increase t017.65 percentage.

Keywords: biogas, hydrogen sulfide, ferric chloride, absorber.
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Tagtundsnuidnsnisly uazanudesnisigs
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110 A15TANITNENUNIASTALSY
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uiimsuTummunTELa
WU N5ENTImdNulalin s AR URRuING 191y
AUNLLALNENIUMAFDN W.A.2558-2579 Tuuuiie
uilvlgmiszeren Sanidduningnisldiinisussg
wlgurgduaiunisldinedinimaddasiivualiiinig
deasuliguyuiduinlunimdawaznisldndenuy
nauwnules dnsduasuatvayuniswiniigdininly
seiundIdeu lnslamzyuvuiiddnenimitenisuiunly
Tusglomindadou Sniadaaiuatuayunisiamun
sruvdeasevIevioigdinnwly

a ' 3

dmfuguyudiuaiiu vy 9 druaviuen

U
tY <@

sunenslnsara Sandngluite Aduyuwunisdilisu
mMsatuayy uazduaiunisnanfietanmitelinauny
waanuluduufanediu lnswsneeniliuy 2 szuufessuy
Uandnduudinseuase (Floating drum digester) way
svuutensindruuulauaail (Fixed drum digester) 3asta
2 syyviinsdednefingniavie udssuudeldauysel

2]

wirfinas fnefanmitndnld drunideduiuaunniiu
Audeans uwinalymased ffelifsuszasd wufe
lalnsioudalus (HSuudousy 1-4% (vv) Basiquinis
fansoulanzvhliduaneiuinduaiugadunasila
Nnanduaiuinnsdnuseldluszuvdadouialsifinih
AMNEz01A (purification) taaudsnIeTuszuuvinly
AeAnlisefiressuugsunsaflussuulagliisniy
ey AauzhenAdedeilinuidesestuiet
msudlvdgufailsifszuuidauiaey JddiAnuuadn
nsdmwanuIfeawnUssanaldunlalgisasvenenag

Walminnisldasstuegnedadiusely

2. noufjuazuideiineadas

2.1 AsuAnRARIININ

Arei1n1m (Biogas) A AeflinTuniusssuwni
31nn1sgesdasasdunisnieldanizfivsiaain

29nTLaU MeTinmusznaumeiianatesin diulvg

vWuRtreimu (CHe) Usguiaw 70% wagnig
msuoulasanlas (COy) Useuna 50% drufimaeiiu
freviindu 9 wu lelasiau (H) lelasiaudals (H,S)

'
=

Tulasiau (N) wazlotl [1] Feszuvvonanwiadinan

finanesuuuy seuukuUgaRIFE Wusuuuuresliviy
Ay iuuslildTagiindnlulssina vinntag
Polyvinylchoride ,PVC JUssfidnvaizidunsenszuen
fUSumsUsERI 6-8 gnUIANUAT aunsandnfig
Faawilalaouszana 1-2 au.a/u uazisimduvus [2]
Fsvendnufarinmuuildgsiidesiivuiadivnzauiu
YU UagAFou 1nnInguuUUBLY feguil 1 wifdad
Snmaneguuuy (3] Tianlflugueussuutenshduuy
fapsauany (Floating drum digester) LagszuuUaniin

Fruuulaueadi (Fixed drum digester) sy

2.2. msmanmalalasiaudalng
nszvaunsidnielelasiaudalvduusesnidu 2
WuangAe [4] WUULALAZLUULUEN NSEUIUNTTLUULAS
Wu n1sgaduniaail (Chemical adsorption) Wae
N3EUIUNTUUUINENN NT2UIUNIRATUMEAITATATY

v a

A9 WAENILUIUNITIIARIEIAUNT

[ai2N

dmfunisgaduiitelalasiaudalideanlaely
nszvIumMIgadumaaiiduazdiglinisldfiedaninly
yuyuiusEansanguasifianuansagaduliun

wassnlansanlan feaunisi 1

2Fe(OH)s + HoS = 2Fe(OH), + 2H,0 + 1/85¢

ey Fe(OH); + H.S =2 FeS+ 2H,0 (1)

wazngefnsdsunesnda Fes liilumeosinlensen
196 (regenerate) faann15N 2

2FeS + 3/20,+ 3H,0 =2 2Fe(OH)s + 1/4Ss
ey FeS + H,0; =2 S +Fe(OH),
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3. 3N15799

nsruIun1sIlaLuseanidu 3 dude diuusn
ldviniseenwuukarmduiiufigadu Storage size
Wisldlunsisseneluntadeuy wagnisesnuuuszuLye
M uazeanszuu (pipeline) Insnaniseaniuuidontd
§9A311UUINAINY 75 8AT wazviefi1gTaninida
(inlet gas) IUNA % 7 viefeTan 1w (nlet gas)

YA 2 97 Uanenagui 1

'R
v
:

Bressas

CLrans®

U7l 1 dufiudapaduuazszuuiie

dwil 2 Aemmihnsnanisingadulauliyudiuud
NauvTBLazYURTmsazeTaall Faianansillitugy
Tagldarmmizdgnmenisineasundusdfiaiuazyiinig
yuindeuseansiaiiuazidriuriieuaziiiluussgadluds

WAnIRagUN 2

JupauanYTefenszUINNTEUTHITNTTYNYi
wazaasunsiglvintemasnauinnalaenszuIunITIn

ldgunsalinsesdiodnnmuniniine@anin (Biogas analyzer)

4. HANIIVYUATANUTIINANTIAY
nNsHaLILazndissuugaduinglalasiau

Falvdmeldlusyiuasaseutuiinisiivdeyavesfine

FnmrsunsTuUgAdULAENAIEaNIINTTUURAGY Fisil

A1319% 1 dayanisnagauszuugadudauTuiufine
i CHq (%)

MsvnEey | USunad CHe | USuAad CHa | %ty
nougatu(%) | wagadu(%)

adait 1 59 70 18.64

s 2 60 70 16.67

A 58 67 15.52

r 61 71 16.39

adad 5 57 69 21.05

A157199 2 dayanisnagauszuugadudaUsuiaing
asuaulnaanlan CO, (%)

MieEeu | USu1ad CO, | USuad CO, | % anad
nouanAdu(%) | vidanadu(%)

Adadt 1 35 28 20.00

ada 2 36 29 19.44

adat 3 37 30 18.92

adadt 4 34 26 23.53

asaii 5 38 31 18.42

A151971 3 doyanismadauszuugadusauiutufie
lalasiaudals (ppm)

U7 2 amddingadulalasiaudaleg

AsnAEey | USuaad HS | USuaal HoS | % anad
ounAdu(%) | nasnadu(%)

adai 1 480 10 97.91

Adai 2 460 5 98.91

REE 450 0 100

ada 4 500 3 99.4

asadt 5 430 0 100

NNISANTUVIUS U UdRd U WNY (CHa)
WBAYINNANTNN 1 AU 17.65 % kaLnN15anadIvsd
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USuaufnwasuaulaeenlen wayaInn15199 2 windu
20.10 % wazn1sanasvesUsuiaiiwlalasiaudalia
WABAINAIIIN 3 WU 99.24 % laensEUIUNTYATU

uthluguanuidouazannsadiluvenenagyusy
Unuaniiulddnsa wazveveunming Unuaniiunyd 9
nlalianusuieneflnunasn wavgavieuovounn

A15197 4 wansdSunanistdfnedanm

AMINAGFDU USunaunsiainadanm USunaunsiatinadnm USuaunsly e nanas
dauamﬁy’ﬁzw@m%(m.m./ifu) Mﬁqamﬁuﬁxwgm%ﬂ(aum./i’u) AU/
AfuFoud 1 1.2 0.98 0.22
AsISeud 2 1 0.83 0.17
AfISoul 3 0.9 0.76 0.14
AfSouil 4 1.1 0.92 0.18
afSoudi 5 1 0.79 0.21

wEkg : ANUTEUYRITIediY 100% Useaa 35.9 My/m’

mefueiiiudssaliaunmmenudouvestetanm

Wiy ilildseznailunissenaufanssumisems
melunfadouanas Fsanmsed 4 deunsindesyuu
gaduiinislifnedinmiade 1 aus/fu ndaininds
szuvgadunuIinansldiedinmanasads 0.86
au./Au Sadeidunanisusendanisidiagde 0.18 aua/
Fu Wity 67 au.n/A Feaunsahfetinmiivssvda
IFnvenesuiundaudouiinduld anasvanldsnesu
mMsvsssnwszuuvield

5. M3a7UNANUIRY
MnnsUssynAlinauidoiiowauinunim
fradanmluszuudsirglusuruiteaudduty wut
nsUszgnalinanuifoduiiaudfyedieds
son1saurszuuliauysal AaAIUNITVEIENA
szvuyadlgaduinglalasiaudaludluaiisou
Fsazanansaiuliimgaduduannsadiediuieiin
lagafia 17.65 % uasdaaruisadivanisuim
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franrsueulavenlemadets 20.10 % Shsn1sanaves
falalnsiudalidiade 99.2¢ % Fedmaliszansamn
Tuszuvdednefadanmiiuansnsinisnisdnuasves
Judnlanzuarldamnmieiiazarnliianuiougstu

wazdanuwnsausansveeNanaly

6. NAANTINUTZNA
{3807 UAMYITEVRNTNUANENTINNTS
n15338urand lulassnisvinielng aldatuyuide

Wil @3gsmegs uazurelualy veviana eidy
juusameusdlaaudusaluldsed

7. 1BNA99198

[1] @010WIToLarWAUINEIU Uun1INe18eLTe slnl
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http://www.erdi.or.th/knowledge3.php
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WAIUNTENTHNAINU “N1SNERAITININDINTVOUEY
iuUgdnd waslssnugnamngsy” seuveaulal an
http://www2.dede.go.th.

[3] Uzodi nma, E.O.U., A.U. Ofoeful e, J.I. Eze and
N.D.Onwuka, (2007). Optimum mesophilic
temperature of biogas production from blends of
agro-based wastes. Trends in applied sciences
research, 2: 39-44.
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An Application of Low Voltage Photovoltaic System for Household Water Supply

51 139s53tBna* Sgns Adgn wag 21800 wedUn
anumvmalulagitensiaundidy auyingimanswazmalulad uwninedusssumans audsdn
99 vyl 18 puunvialedu Muanaewmils SunerrmAN Jminunustil 12121
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unAnga

neifeEdntudiednwnsssgndldssuuliimdsnuiasendindussiusi (12 Taad) dmsussun
ihuszdluthuinedonaununslfiadesguindalusfaifldlaihainansds (ifhnssuaady 220 Taad) qunsaindnd
THlunsinmadiiussnoudeunasaduatenfing sdandnsau (Poly crystalline silicon) ¥u1a 300 a6 $1uIu 1 U
wumaed wun 12 Taadt (125 wend-$alae) Suau 1 gn nFesguimesiaanszuanss vuna 12 Taad (155 Fash) Srunu
2 1304 InvinsmagouIsufisutussuuinssuniudddiedesguindnlud® mefinwnudt ssuuguindemad
wasorfinddmiuthuinendeanunsavinnulfesramingan fussiudhifismedeaufesnisvesldnunsmiud
onuuy waziduiifanelounsldon
Amdn: waduaening, sz

Abstract
This research was conducted in order to study the application of low voltage (12 V) solar
photovoltaic water pumping system for residential house, replacing the use of automatic water pumps (220 V
AC). The main devices used in this study consist of: a panel of 300-watt poly crystalline silicon solar panel,
one unit of 12 V battery (125 Ah) and 2 units of 12 V DC centrifugal pump (155 W). The result of this study
showed that the solar water pumping system for residential house was able to work properly and provided
high water pressure that satisfied user requirement according to the designed system.
Keywords: solar cell, water supply
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Solar-Powered Automatic Watering System from Soil Moisture

Mayned aupaAesR’, aigen Funsuun’ , wishing Fugen’ war 15306 LATUENTIAT*

Uingdeimunasugionazimaluladyuruuiaeds Inenunasais-iuman
a o Y & e N = '
WIne1du A Tedlnl a 0man o.usisu 9.1384dlwd 50180

*iRnsia: worajit@cmru.ac.th, 053-885871

UnAnga

nuAdeiTunAalunsianssuuieihudaaununssnluii fonduaseing Tneldsunuunisgnin
wuiutule Srsudsssduamuivlufumuanudesnisvesiindu 3 seiu fio fuiidesnisanuiusii (60%) fvil
FiesnsAuBuUIunas (75%) uagiwiifesnisninutugs (90%) lagliiimsinemstulufuilefimugunisdneili
Hulumuanuduiidennly ietlunisuimsians warliinuanumnsaumesiniy lasssuuashnsin
audulufuaretiluna 7.00 w. uee 17.00 u. iflevdndssanuidemeiionifntunnvesiivananuiouvuin
fulunananstu Fuszuvardimeiavinameshldluannuaslasugesianisivaresi iemuaunisdned
Tnoszuunasebldlihnneaduasonfinduun 25 kw Sadu PV Microgrid dmsuruey wielilundasounasivas
WIATYUYY

Kan1snaaInsTanuduluulamaaosia 3 ulas udsnssuulddsinuasturesusazuas
Ay Samanstanudulufurosameaosra iy 60% , 75% waw 90% earutulufuade 60.9%, 76.84%
uag 92.19% mudy TnsanueanmiadeuvesanutilufuAnidu £2.19%
Aaman: sruutannunsdaluli®, eowidulufu, ndenuuaseriing

Abstract

This concept of this research was to develop solar automatic watering system terrace farming. The
moisture levels of the soil were set as 3 levels: low (60%), medium (75%) and high (90%). Each moisture level
corresponded to the requirement for the type of plant. The soil moisture measurement method will be used
to manage and control the water supply to provide the appropriate amount of water for each type of plant.
The system will measure soil moisture and provide water two times a day at 7 am and 5 pm. The time was
designated, to avoid the roots from potential damage caused by the surface heat in the daytime. The system
has a function to measure the amount of water used in agricultural plots by water flow sensors and uses
electricity from solar power as the system's energy source. The 25 kW PV Microgrid is used to power the
community households and community farm.

The average moisture measurement results from 3 plots according to the 60 %, 75 % and 90 %
moisture settings were found at 62.26%, 76.84% and 92.19%, respectively. The error of the soil moisture
measurement system was at +2.19%.

Keywords: automatic watering system, soil moisture, solar energy
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Wind Resource Assessment along the Andaman Coast, Southern of Thailand
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Abstract

This paper presents the wind resource assessment along the Andaman coast of Thailand which
consists of Ranong, Phangnga, Phuket, Krabi, Trang, and Satun. The assessment of wind potential based on
the development of micro-scale wind map in order to select the area that might be good wind speed for
install VSPP wind farm and economic analysis. A couple mesoscale atmospheric model and microscale wind
flow model are used to develop wind resource map at resolution 200 m and 120 m above ground level. The
inputs data are the long-term Modern-Era Reanalysis for Research and Applications (MERRA) data base, a high
resolution topography, and the Land Cover Land Use (LCLU) digital data. The mean wind speed from the
wind maps is validated with the measurement of the mean wind speed data from WRF. The result of
validation show that the measured wind speeds are higher than the predicted mean wind speeds, with an
average percent mean relative error of 16.98%. The wind resource map demonstrate that the potential sites
of Andaman which have wind speed more 5 m/s are Launnuea, Laun, Kamphuan, and Suksamran districts in
Ranong province; Thugkhangok, Mueang, Phangnga districts in Phangnga province; Nakhao and Khaophanom
districts in Krabi province; as well as Wangprachan and Khuandon districts in Satun province. The capacity
factors of the wind power plants are above 25% for all sites. The maximum power output site was
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Thungkhangok which produced 51.11 GWh/y. An economic assessment found that the VSPP wind farms were

worthy of investment with a payback period of 3 years.

Keywords: Atmospheric model, wind resource assessment, wind resource map
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AsnaLszuuUsEnganasnuininlunrsuaeslinuulnlaeldnviuay
The Development of Electric Energy-Saving System for the Evap in the Chicken Farm
by using Wind Turby

AN avuy ™, duansn Tundes’ enau anTuazgi Ussnamed’
" anuirweluladlulingnavnssy eamalulagnavinssy wninendesiaigaan
160 it 4 auumeyauaily suawnzudre Sunadiesasuan Swdnaswan 90000
Zgnivnimnssuwiaanseiind Angasmansanavnssukazinalulad wminendomalulagsvusaanside
1 auusvaniiuuen fuatess duneiiles faminasan 90000
*%Tﬁmia; 086-8943862 E-mail address: sakesan.ch@skru.ac.th

unAnga
NuATpETIgUsrasd oA srUUUssnSandsnuliiinlunn sudedauuuln BBnsdunuldian

suuUszudandanlaifinluh fndedliuuudadsldiadel lunnsudsdduuulndwau 1 9 lnsfaseaiuaud
wuwaswesJuunundnuazluiindafnegiuu 3 u Weilndsnuaunminaussurenmaviililusioianisyu
uduiedostudnliihaziinszualyasiunsasmuauyse i ifussiulaifiu 12 Voo andunselninilléfagansadi
iSauunng’d 12 Voc iudunedinesiflerdsuntaussiulniinen 12 Voc iuussdiulidi 220 va ilednsliiiu
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Abstract

This research aims to develop a power saving system in closed chicken farms. The operation has
developed a power saving system in a closed chicken farm. Which has set up a chicken farm off the number
one spot by installing a wind turbine with a generator, a backbone and a propeller attached to remember for
three blades on wind energy from the fans do the paddle occurrence. Turning to drive a generator to a
current flowing through the circuit capacitance with voltage up to 12 Vpc from an electric to be charged into
the battery 12 Vpc of power from the battery 12 Vpc via the inverter will act to change the voltage of 12 Vpc
to 220 Vac to pay to the electrical load on the farm. The results of the trial concluded that. Development of
energy saving systems in closed chicken farms. Can generate more than 12 Vpc voltage to produce 0.79 A. It
can not be used with 1 Hp motor load during startup. It can be used with a motor load that uses less current
during startup. It can also be used for lighting up the farm at 960 W / hr.

Keywords: Energy saving Evaporative Cooling Greenhouse
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unAnga

slusdaniduedosflondeiilidmivAnundnuaznsinaveseimeaiiuinggunseing uazldlunismeasy
AMANYMENITINUYBIN A LAY ﬁw%’umui%’aﬁﬁtﬂmmaLﬁaﬁﬂmmiﬂismaé’msﬁaamwiuqimﬁamLLUUL%
SnsSraui wasmituivhouimnzaudnsunsaasssenianamans glusdaudunuunsinszueniivug
wihdn 12 m X 12 m 872 9 m Andsinaugranswadushugudnats 1.2 m duindoudeneinesinihuuin 1.5 hp
ﬁd’mﬁwmaﬂqimﬁau Wmsnadeulnensindasusiandisves 0, 1.5, 3.0, 4.5, 6.0 ua 7.5 m NdLTIVOIRLIA
au wazUUASRsISIAN 7 MSRsEIaN nansMRaBUNUTN fistes 7.5 m MsnsEatevesins1siauilauaitaye
winfign Shruireugeaeiiglusdanannsnildfidnadomity 7.6 m/s Auiifimngaudmivldlummagouna
oIMANamaRsTivuIg 0.5 x 0.5 m’ sfudtadunarmihdavesglusday fefuausuuuuiiasisyhnsmaasundsdl
yuniuiinidaUsvgaliifu 0.5 x 0.5 m?
Aman: gluafay NMINTEAESnIUTIAN NIVAFRUNITHAMENS

Abstract

A wind tunnel was a tool used to study the effects of air moving past solid objects and to study
characteristic of wind turbine. This research was focused on studying wind speed distribution, the test section
has the cross-sectional area and the highest velocity within the wind tunnel. The wind turbine used in the
experiment was high, width and length were 1.2 m, 1.2 m and 9 m, respectively. The fan of blower tunnel
diameter was 1.2 m and powered by an electric motor with 1.5 hp. The wind speed was measure at 0, 1.5,
3.0, 4.5 and 6.0 m of distance from inlet of wind tunnel and vary the wind speed of test 5 Values. It was
found that the optimal distance of wind speed distribution as 7.5 m. Maximum achievable flow speed as 7.6
m/s and maximum wind speed in the wind tunnel centre decreasing while approaching the wall. The test
section area size for the wind turbine install about 0.5 x 0.5 (m?).

Keywords: Wind tunnel, Wind Speed Distribution, Aerodynamic testing
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1. umin
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PnssUszma Jssndudeidouasimuimaluladiiu
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Aoutnsasiiae
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sonuuuiieliomalnandulsiognsainane uazdunu
gudesandndusesairdvifivunlvg dwmivalusday
wwulindufieg 2 wiin Ao olusdauuuu uazgludan
Luuga Feagaefuiidumisesinauusslusduuuide
sildmshauiiadiauenninglusdauiuui

AT fnguszasdifioAnwinisnszane
snsnsraungluglusdanuuuladngiiaaus wethly
Ansrzddumisiisngdnivindatofuauuaziiui
vhauvesglusday uazdnsnirangegaiiannsavinld
Tagihdeyadilsannismaasululdlunisesnuuuaun
vosiiuaulimunzausialy

2. gunsaluazIsniside
2.1 glushay

nuAdeildldypgldauuulnsiagnenniadmiunis
naaoy fuandlunnil 1 (n) Sfuiiindn 12 x 1.2 m?
#m 9 m Ingazuvsgluadaudu 3 dwu fe drweinidlua
i dvinmsfaessitsiivhanusiuesaiaalanun 0.3 cm
Uinasunthveselusday sauanduning 1 (v) iiels
onalunanszangldianieluglusdan dmivdiu
UﬁﬁamiLﬂuﬁauﬁﬁwmsﬁﬂ&gﬁqﬁuamLﬁamaau

Uszdnsan wazaavinaidudiweiniedlnasen wiediud
iliiAnau avldinaudoudaiuuamesyuin 1.5 hp
warUsupudligean 50 Hz

A 2 Sasvesgludauuuudndnsidiaus [6]

2.2 /N5
dmiunisnageunisnszagdnsiiiaunisly
glusdiiu avhnsadnsnsaulagldiadosTaauiay
wuvaInfeu deiiaduusudige uazarusninaui
gaungdsnd 50 °C Tnsutsoonitiu 2 nadl il
n3difl 1 nedeuNINITEsATITIaNTsRTI
A
1) uwdsgadmduszes 20 x 20 cm Y03
flufiviinglusdan fsnmd 2 (n) wag
Wnsiafiszes 0, 1.5, 3, 4.5, 6 way 7.5
m Fauanstunind 2 (@) 11nn1adives
glusda
2) TWsnsudrannsil Tngufuanuiues
wewmasHnay 50 Hz
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3) Uufind1dnsurauvesudazynin lne
a7 3 Ase waziAeRsuSauilaun
1ade

g) hadldundsunsmiiieTeuiisunis
nszaednsaulundayszezvesglued
au

n3dif 2 nadeun1snTEANEdnTIEIaNTisns1s
ALFI9Y)

1) (denszeriiinanszaesnsiiianiian
NN 1 wvhnmeseuUiusngsa
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3. HAN1TIBUATDAUTIUHANTTINY

3.1 M3nszanednssrauiiszezdnag anelu
glusdauuuulln

nsnszedaruireudauahianenniuile
szpznnmadivesglusdamintu Inesnsiiiaugagn
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Solar On Grid Application as a Power Supply for Community
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unAnga

msdszgndlfieaduasonfinduuueouniaiieduunasing dmiugumy \Wunshndessuuisad uaseniind
dielFaontumsmaunnigluguruiianuannsalunisionauies Ingliodelninainsy iassas Waatuma
Aauannszalisredmsudliihdeiouiis 2,600 v uazlunsdfinfeRoR wu daviw wiudulm aliidin

'
a

wansznule  SniedsannsliingRuiidudemameata lumsfakmuinanunsofieds waduasofindld 50 aang
wins Badandausild 8.28 Alatndsotu Tnefununsindegi 379,000 v fdduyuremhendsnuegi 1.99
videtad fudlesvernanfunuazegi 2 Ysiulunsfnduead waserfinduuuosunia eiduundselidniy
guyuniinisatuayuainniadglumsamuiefadsluguyy wwdundanuazeiniiannsovifaudnlugusy
aunsasduTinlelnsliairwanzsdedwandeussudsdusiely

Aman: wadlasefinduuuseunia maannsgndliih msfeneuLes

Abstract

The aim of solar on grid application as a power supply for community is self-reliance in religious
institution. The religious institution can be electricity generation by itself. The electricity charge was decrease
2,600 baths by solar on grid application. There is no effect from disasters such as earthquake, floods. Solar
cells were installed 50 m’ that can be energy production 8.28 kW per day. Cost of installation is 379,000
baths that calculation per unit is 1.99 baths per watt. Payback period is 2 years, thus solar on grid application
for electricity generation is clean energy. Finally, the communities are living without environmental pollution.

Keywords: Solar On Grid, Electrical load reducing, Self-reliance
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fu arursodeldiinuafiunisetnia 1y 9u 1y edesAniae dygnes19s iSouomesd sruugy
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Hudu i uudwsnelfiAndymaninden wu st waduasenfinduuvesuninuiUszendly
reliiAnusngnisainglanieu emimduiiv uasiy  dwfudreliluguyududdiuiaula iosanluyuy
nsn [1] suundsiivarefidsliindnlaife niliAeanuduinly
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2. /M9

2.1 mshnnslaaniwaduiinlndnsadalay

2.1.1 Twafwaduialndniasialay faguil 1 u
nsAaraszuunaalnliinnwdsunaunuLaseniindas
Tunsfiflounn 245-265 Jndl FeliuszAnBamgsdia 97%
wlasduiluiinilenudunastios wdmusean1izdia
venindeuazwesluilegs [3]

————,

U 1 unsloandiwadvialndndasialas

2.1.2 guUnsaiildsunszualilin (nverten) Tunns
AasaszuuRaRlT I nNE I uMaLTLESeTRg iinns
T¥gunsalildsunszualniiiviefizondn inverter 1in
wsulunsdsunszualvifinitelsldiugunsalladile
Falumsiseiiaedld inverter U Prowess PS ﬁﬂ‘gﬂﬁ 2 33
annsadeiinfuiniesneuianediienuauszuuNg
voildegasmnuaziivsyaninm sndeliszuunis
tasiun1sdnisasveenseuadnaiey

gﬂﬁ 2 uansgunsaiidsunszualaii (nverten)
2.2. MIANWIANUANAIMNIUATYFAEAS
mmﬂmuimmswmmmmvmmeﬁmam (4]
T,maimmmmmwmmLmumaua il

2.2.1 fumu (Cost) Ao MeTreiiAnduriiolildan
Feduividouinsdeenadieidutuanduningdu vunu
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WuiduldiAsatedaenseiunislindedudmie
UINg

2.2.2 MTIATIBANITEELLIRIAUNY (Payback
Period: PP, PB) vanefis sveziianiinszuaiuan fuavs
nnsamuiidauifunssuaiiuandedneamugns
AousHlATING NMIAINSEIZIAALYY

szegnaAuyy - Ruandteliuamugndide Sy
1A5en5/Ruansugnssed (1)

23 yaA1U290ugns (Net Present Value:
NPV) minefis iunasimvemansuunugvsiliuud
vosnalulassnisiuuds Tnsswmieilasanisiidids
finsanogifuaglinanouunuduaniedinlsredius
vi3ela tude e NPV filddamnnninguduieduuan
wansIndunisasmuiiduat usninal NPV Alddaay
oA NI uanein nsasuanlasnisiuayl
Fueh anunsauoudugaamuanildded

n
NPV =Y B-C, 2)
t=1 (1+)'

o n = o1gvedlasenis @)
Bt = funundsnuitussndalsised
Ct = Lﬁuaqwumauﬁﬂmams

= 9n31Anan (discount rate)
%ﬂﬁﬁau‘hﬂumimmmmu
& NPV filgdiauanndn 0 wdedAnduuan wans
o) IﬂiﬂmiuLUuImﬂmsmmamu

&1 NPV flefiAtiasnin 0 vSedlanduau wandin

Tasansidulassnsitlduranu

2.4 fuyuAaNUIENEIY (Cost of Electricity,
COE) siuusioviendsnuaunsamunlianaunis

Ce = LCC
Ee

(3)

o CE = siuyumsndnndanunaanengnislden
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LCC = anldenannenenisideu
Ee = Bsmnamdsnuindnlanaanangmslianu

3. HAN19IVUAZIAUTIBNANITIVY

4.1 Msfnndleaeaduinindnsadala

Tganaavialnansasalal (Polycrystalline) 1u
urfiiiuszABN (U7 3) uardelisnangnndn undledns
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Abstract

Nowadays, the demand of petroleum as the main fuel has continuously increased. However,
the limitation of petroleum-producing sources, which conversed with the growth of industrial sector and
communications lead to increasing the pollution discharge amount, especially the amount of oxide of
nitrogen, carbon dioxide or the green-house gas and soot concentration. Which is the main problem from the
diesel fuel combustion, affecting the air pollution. Hence, the researcher have been challenged find the
alternative fuel produced from the biomass or biofuel substitute to the fossil fuel for the vehicles. Ethanol
fuel is one of alternative fuel fueling and operate in diesel engine. Therefore, this research use ethanol in the
ratios 10 and 20 % by volume and blended with pure palm oil biodiesel (B100) namely BE10 and BEZ20,
respectively. The optimization of injection timing to improve the engine efficiency in order to support engine
fueling with various biodiesel-ethanol fuel blends. The result shown that 17.5 are the optimized injection
timing for engine fueled with BE10 and BE20, respectively lead to the high thermal efficiency with low engine
out emission

Keywords: Diesel engine; Fuel injection timing; Biodiesel — ethanol fuel blends; Exhaust Gas Emission
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