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Anaerobic digestion (AD) is a friendly environmental technology that relies on metabolic activity of a
diverse group of microorganisms for degradation of bio-wastes. Efficient and stable operation of AD
process it is feasible only by proper control and monitoring. Recently, several indicators have been used for
monitoring, and several control strategies have been proposed to control AD [1]. For systems with high
buffer capacity (i.e., treating manure), volatile fatty acids (VFA) concentration is more sensitive and reliable
than other parameters (pH, alkalinity, etc.) as an
imbalance indicator in AD [2]. The control aim is
maximizing methane production and keeping the
reactor stable in presence of disturbances (e.g.,
overloading by addition of glucose).
The experiment was carried out in a 9 L total
volume (7.5 L working volume) CSTR at
thermophilic conditions (54 ± 1 °C). Control
strategy was programmed in LabVIEW2016
software. In order to prevent wash out of
microorganisms the minimum hydraulic retention
time (HRT) is set at 5 days. The control strategy
consists of a supervisory structure where the inner
loop is a proportional controller that manipulates
the feed flow rate in order to achieve the desired gas flow rate. The outer loop is a supervisory controller
that defines the set point for the inner loop according to methane production and VFA content and pH in
the digester. The digester was fed only with diluted cattle manure, 2% volatile solids (V.S.), for 39 days (Fig.
1). The feed V.S. content was increased from 2% to 6% by addition of glucose to the feed at 39th day.
Methane production increased instantly and VFA accumulated in the reactor due to the acidification as a
result of quick glucose fermentation. The controller manipulated the loading rate to set back VFA to the
same level as before glucose addition, while methane production was maximized and tracked the set point.
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