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57910222: MAJOR: CHEMICAL AND ENVIRONMENTAL ENGINEERING; M.ENG.
(CHEMICAL AND ENVIRONMENTAL ENGINEERING)
KEYWORDS: HYBRID NEURAL NETWORK/ BIOGAS PRODUCTION PROCESS/
OPTIMIZATION
NARDRUEDEE RUAMTAWEE: HYBRID NEURAL NETWORK MODELING
AND OPTIMIZATION OF AN ANAEROBIC DIGESTION OF SHRIMP CULTURE POND
SEDIMENTS IN BIOGAS PRODUCTION PROCESS. ADVISORY COMMITTEE:

WACHIRA DAOSUD, Ph.D., 109 P. 2017.

Hybrid neural network (HNN) modeling and optimization of an anaerobic digestion of
shrimp culture pond sediments in biogas production process were studied for determining
optimum temperature profiles with maximal biogas production. The experiment of a 12-day
process at room temperature, 39-42°C and 46-58°C was conducted using sediments from shrimp
culture ponds. HNN, basing on mathematical models initially describing the anaerobic biogas
production process, consisting of two-hidden layers with 5 and 4 nodes respectively gives the best
prediction results in both normal case and model/ parameter mismatch case. Then, the
optimization of operating temperature based on the HNN model gave satisfactory result at 48.72-
57.53°C with a significantly higher yield of biogas (8.06%) compared with the experiment which

had a cumulative volume of biogas equal to 371.80 ml.
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dnnavesnNuTNTUvIeImToUE INTINaR0oAT 1M AL TaveuaRise

111891 auN15U89 Monod law (Monod, 1942)

S
w(s) = Hmax> k(s) (2-13)
S

=\

A A v a2 a = -]
e 1 A9 BN AL Tnvouan g (U )
4
k, o Arduilsz@ns (nSu/ans)
A A
k, AB A1NIN

=

A 9y 9 a A A X a a S 3
mammmmummmiaumﬂmﬁmmmmluﬂmmmmﬂmmumm gny

A 49@1 = 1 é 9 1 d'
IEN1mLW3J"Uui]uﬂﬁﬂﬂ’iuﬁlm’)fﬂgﬂﬂﬂ € NN
a a < 1 A " W a a A A 9
'E]ﬂﬁW’ﬁ"ll'é]\‘iﬂ')'liJ!ﬂuﬂ‘iﬂ-@N‘VliJWﬁﬁ'ﬁ]'ﬁ]@]‘ﬂﬂ'ﬁLi]‘iiym“uI@ﬂl@\illﬂﬂﬂ!‘iﬁlﬂ'lvlﬂiﬂﬂ

AUNIIVD Parabolic law (Rozzi, 1984)
2
w(pH) = a(pH)~ +b(pH)+c (2-14)

= A =
W a, b, c 1D AIANN

a a aA a ! ! IS
ﬂﬁ!ﬁ]iﬂljﬁﬂiﬁﬂl@ﬁlmﬂﬂliﬂﬁ1u15ﬂlﬂﬂllmu‘lf’]\ﬁ$ﬁ’ﬂﬂ pH 6.00-8.00 Tﬂfﬁ]mJﬂTﬁ

a a Yt A 1 1 '
wigpauTa ldanganglueae pH 5211919 6.80-7.20 (Ward et al.,2008)
a A Al " W a a A Y
ﬂﬂﬁWﬁﬂJ@ﬁQﬂlﬁﬂNﬂNNﬁﬂ@@@li1ﬂ1‘iﬁ]'§EULG]UTWUfNL!f]Jﬂ‘V]LiEJ‘I”iﬂQMﬂﬁiJﬂﬁGU’t’N

QU g

Arrhenius-type law (Topiwala and Sinclair, 1971)

-E
-agexp|—=|-aj (2-15)
RT

_El

(1) = ajexp

A A 1 @ 4] J
e L, E, 19 AMWAITUUDINY (gaﬁ/Tna)
A 1 A [+ J a
R 719 AANINUDINY (@jaﬁ/Tm.mﬁmmu)

A 1 z:;
a,, a, a, 1D AN
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kQ + Q

) J
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a4 .4
k, A0 AR

a a A A =1 o v Jo a [ s A a a ] <Y
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a 2 1 ] = 1 & g o
msUszuananavuluniledssuianadesisondn lvua (Node) Fuun1s9aes
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) Y 9 S { W 3 Y a v Y
Yoyailowan (Input) Juveyaniluauay mniluveyaregaunndeatlalvoy
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Biogas production (room temperature)
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Daily biogas production (room temperature)
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Cummulative biogas volume (mL)
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Biogas production (40 C)
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Training data for Neural Network (room temperature)
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Training data for Neural Network (40C)
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Training data for Neural Network {(50C)
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Training data for Neural Network (room temperature)
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Training data for Neural Network (40C)
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Training data for Neural Network (50C)
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Biogas production (50C)
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