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Anaerobic Digestion is a process:

performed by a large number of microorganisms

organic carbon is converted to carbon dioxide and methane in the absence of oxygen
consists of four consecutive stages: hydrolysis, acidogenesis, acetogenesis and
methanogenesis

Success of anaerobic digestion > various parameters:
oxygen

temperature

PH

hydraulic retention time (HRT)

substrate composition

organic loading rate (OLR)

C/N ratio

concentration of volatile fatty acids (VFA)

https://www.bioenergyconsult.com/anaerobic-digestion-of-

nutrients, trace elements, toxic compounds, ammonia cow o
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Introduction

Connection between Computers -
Humans - Things

“Things”: anything that creates a
network (such as a device)and can
exchange data with other devices
through the network

]
Internet Of thlngs (IOT) https://tenor.com/el/view/embedded-security-for-internet-of-things-gif-25502017
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Aim of this study

Reactor equipped with respective sensors
and devices

Connected to a Raspberry Pi
Measurements are sent to a cloud platform
Examine the accuracy of

/ Biogas \

Methane

\\Temperature /

Identical reactor
Fed with the same organic waste

Measurements are obtained manually by
using conventional methods



Materials and Methods Experimental setup

s Biogas

a ™ |
R1 VS Rz Controlof > Methane
- = =~ Temperature

N

monitored monitored



Materials and Methods

Lower level
controller

The connection of the gas counters was made to the

Single board computer:
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Cloud loT platform
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Results & Discussion

Biogas & Methane production
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Results & Discussion

Reactor Biogas (mL d') Methane (mL d-') Temperature (°C)
R1 414.35 253.15 36.76
R2 396.25 242.42 36.75
4.57% 4.42% 0.02%

Small deviation

between the remote and the manually operating reactors

Lack of uniformity of the substrate used

Inhomogeneity of the inoculum




Results & Discussion

Monitoring of AD process by loT - enabled technologies

Significant related to conventional methods

Remote control of important process parameters

Early warning indicators at any time
Monitoring of multiple reactors working simultaneously
Data security through the storage ability to the cloud or local (memory card)
Creation of a database that can be easily viewed and processed

Low cost of additional equipment



Conclusions

° for Important process
parameters of anaerobic digestion has been proposed

e Results of biogas and methane production were similar to both anaerobic
reactors

e Significant temperature fluctuations between the two reactors were not
observed

As technology is constantly evolving...

e More and more advanced and precise could be connected to the
proposed monitoring system for the surveillance of multiple parameters
(e.g. pH, NH- etc.)

° could be achieved by controlling the reactors
peristaltic feeding pumps through programming the RaspPi
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