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Design and Experiment of Warning and Monitoring System for
Biogas Fermentation Process
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Beijing 100083, China)

Abstract; Development of automatic monitoring of anaerobic fermentation operational stability is
insufficient. An automatic system for monitoring total volatile fatty acids ( VFAs) and alkalinity in term of
total inorganic carbon (TIC) was designed by following the principle of Nordmann titration method and
industrial process computer. The software was designed with platform of Visual Studio 2017 and C#
programming after analyzing its functions. The whole system was divided into nine units, including data-
sending unit, chifecontrol unit, monitoring unit, moving-control unit, titration unit, cleaning unit,
sample-adding unit, 1/0 control unit and data-collecting unit. It can not only accurately measure the
concentration of VFAs and TIC, but also send the results and suggestion to users through internet.
Furthermore, all above nine units completed and made sure they communicate each other successfully,
testing and verifying accuracy and precision through series experiments. The experimental results showed
that both accuracy and precision of this system were over than 95% in test of digested chicken manure,
which was higher than the results from manual titration. The results indicated that this automatic system
would have an important practical application for biogas projects.
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Fig. 1 Structure diagram of warning and monitoring system
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Fig.2 Function diagram of each software unit
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Fig.3  Flow chart of system operation
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Tab.3 Titration results comparison of simulation samples
i TIC Jii H i & VFAs i i ¥ & VFAs/TIC
2
THME/ (mg-L71)  MIFREM 22/ % FI(E/ (mg-L71)  AEXEAR AR 22/ % B {E X Y Al 22/ %
X F3 9 526. 25 1.05 7750. 52 2.87 0.81 2.72
H zh 10 458. 33 0.98 8 980. 33 2.04 0. 86 2.43
5 F3 6 841. 67 1. 81 4503. 83 8.09 0. 66 6.50
H zh 7 541.67 1.35 5651.67 3.61 0.75 3.61
3 F3 10 439. 58 0.38 5555.17 1.20 0.53 1.29
H 3 10 458. 33 0.98 6 591. 67 0.99 0.63 1.25
. F3 14 470. 83 1.07 3756. 83 2.58 0.26 2.20
B3 14 125. 00 0.97 4133.33 1.78 0.29 1.39
5 T3 17 256. 25 1.01 2691. 67 4.10 0.16 4.41
H zh 17 333.33 0.74 3258.83 1.04 0.19 0. 80
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Tab.4 Titration results comparison of anaerobic digestate
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