A

A a a d a L4 a A 4 9
POLIDOIINUTUNUD ﬂTﬁ’JLﬂ‘ﬂ%‘Vi‘ﬂi%?Wl‘ﬁﬂWWLLﬁmﬁi‘HﬁﬁWﬁﬁ35110\1ﬂ1§'1°lfi$’1J‘U
Y 9 @ 1 A o ara A
wuﬂ”lia1mmmummuﬁmuaﬂuﬁmazmaﬂwlamwa

&7

o = 4
iaveudeanisugns
= a
RN unantdasTu lveny
USayan AINTTUAAATUHITUNA OAINTTUNAINIY)
dd’ = a a 4 4 Jd o v A
10158NU3nEINNANUS 919159 A3, WYNH ONNSIT

UNAALD

9

Ay AAv J o A [ a o =) °y =
\11‘L!’Ji]fJ‘L!11’mQ‘1J3$ﬁﬁﬂﬁaﬂLWﬂﬂﬂﬁﬂﬂﬁﬂﬂﬂ1WﬂﬁNﬁ@ﬂ?“ﬁ%’mWW%TﬂuMﬁﬂmﬂ‘y’ﬁ

gn3 lagl¥nszurumsuindesuuy 1iomealudemindesnuuniuderiios  (Continuously

a

Stirred Tank Reactor) 1U%299a1%9iigq (Thermophilic 11552 °C) Tagfimiseanuuuay

U

% Y Y 399 ag a g} = & . A
AFTINICUUAULUY YUIR 1 m 15])'ﬂ§§3J’J‘ﬁﬂ”liLG]iJu”ILﬁEJLL‘]J‘LIﬂ'Nﬂi"I’J (Batch Feeding) IW®
o = = Aa A [ a o = a a (= = 9
uﬁJWL‘]JiEJ‘]JmEJ‘]J‘]Ji$ﬁﬂ‘ﬁﬂWWﬂ‘]J§$‘]J‘]JNa¢]ﬂ1“]5%’Jﬂ1WLL‘]J‘1JQ‘Q!W{]3J’]Jﬂmmzulullﬂﬁﬂilu “])’\ﬂ"’lf
@ " o g’ = 3 9 Yy o 1 a [ c?/' A 3} o
ﬂuagm”lﬂ Tﬂﬂmmummﬂmmu1wma¢1aauﬂiummmgmmﬁm (TS) N 2% Iﬂﬂu”ﬁ’iuﬂ

Y 1
afluanlszinavenindeluvhsugnsludlszma’ing Taslumsnaasstlasuszoznaniu

£

e

=

[V ' 1 {1 o o ) 4
NNUUNY (HRT) 5e1IN 4 5@ 63U 114%&!3“ﬁﬂK‘ﬁﬂi‘]_lﬂ”liﬁlﬂﬂlLUUi%UUﬂW“K%’Jﬂ"IWLL‘U‘Uﬁu al

a o v ao i o) o 3 9 a 1o '
UNTNIUNTY uazmqmiumqqmwmm (Mesophilic 25-35 "C) msﬂumamm‘lummw 6

U

=).

€

9 2 1

4
Judwsvdszmalne miniusiinsaseiadSinamadinin A1 CoD pH VFA tavdadiu

] = @ =

) 4 v A3 E€
MaimulumsFinm  wamsnaaeanuN szuvl¥szeznanunniindeiios 4 i
a a o o 'w a J a 4
Uszansmwlumsiiaveudens 84% NoAT1MT2UTTNNEITOUNS S 4.8 NN.A1TOUNT /N -

o a o = Yy A a @ A o 1 %) = 2 = A
U mmmwammmﬂmw%maa 1006 QaA3/IU T@fmaﬂmummumu“lummmmwmaa

a =

J a o 1 4 1
65.6% maminaaesagl1dn szuusdamMaFinwnuunuaeieslugrsgurgiiqedl

K U
Y

a A v 1 1 2] 4 1 ) o o o
Uszansamlumsndnges gennszuumadinmuuuau uammiwnldlumsiiainge
4 & Ao a  Adg 1Y @ ° )
nnhsugnIFIsns sz s TNNEIsuNs df1vz luduamasssgmans aundsiill1s

@ A AA Yy 9 =
ﬂ‘U"llEJQLETEJ‘I/]Mﬂﬂmﬂlll"llusllﬁ)\i“]fﬂhﬁaq\i



Thesis Title Efficiency and Economic Analysis of Thermophilic CSTR Anaerobic

Digester in Treating Swine Wastewater

Author Miss Ninlawan Chaitanoo
Degree Master of Engineering (Energy Engineering)
Thesis Advisor Lect. Dr. Pruk Aggarangsi

Abstract

The primary objective of this study is to identify the potential of applying a continuously
stirred tank reactor (CSTR) anaerobic digestion technology operating at thermophilic (55+2 OC)
to swine farms in Thailand. The experiment concerns the design and construction of a prototype
single-stage 1 m’ temperature-controlled batch-feeding CSTR digester. The wastewater is
controlled to contain 2% total solid (TS) which equal to an average of swing waste in Thailand.
The experiment is set to vary the system hydraulic retention time between 4 to 6 days where 6
days is the minimum design criteria for non-mixing biogas systems operating at ambient
temperature of Thailand. The resulting parameters collected for comparison includes gas
production, COD, pH, VFA and biogas methane content. The result shows that Hydraulic
retention time (HRT) of 4 days is supplemental for the digester to maintain 84% COD removal
efficiency , OLR 4.8 kg.COD/m3-day can be the experiment digester yields maximum biogas
production rate of 1006 L/day at average 65.6% Methane content. The results confirm that
thermophilic CSTR reactor operate at higher efficiency compared to other available systems.

Economic analysis shows that swine waste to increase biogas yield to be feasible.



