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Fabio Voit studied Mechanical Engineering (B.Sc.) and Pro-
cess Engineering (M.Sc.) at RWTH Aachen University. Since
2021, he has been working at FiW as a Research Associate
in the field of energy technologies and sector coupling, with
afocus on energy concepts at WWTPs and simulations. He
is currently the project manager of the BMV-funded project

E-BO-t.

What is the topic of your PhD thesis?
My doctoral research focuses on mod-
el-based analysis of hydrogen-based
energy storage concepts at wastewater
treatment plants.

What is the research about?
Wastewater treatment plants are among
the largest municipal energy consumers
with energy demand fluctuating daily
and seasonally. On the ge neration

side, renewable energy sources such

as photovoltaics and wind power are
available, but they depend heavily on
weather conditions. To make optimal use
of these fluctuating sources, storage con-
cepts are essential. Alongside batteries,
hydrogen-based energy carriers such as
methane or methanol from power-to-X
processes play a key role. With dynamic
simulation models, these systems can be
accurately represented and dimensioned
for practical application.

Power-to-X technologies have already
been implemented in various applica-
tions outside wastewater treatment.
How does your research contribute to
their use in this context?

Wastewater treatment plants offer unique
synergy potentials: they already have
infrastructure for gas and energy utilisa-
tion, and biogas production provides a
continuous stream of CO, as a feedstock
for methane or methanol synthesis. In
addition, electrolysis generates by-prod-
ucts such as pure oxygen — valuable for
wastewater treatment — and usable waste
heat from reactors and electrolyzers,

Wastewater treatment
plants offer unique synergy
potentials: they already
have infrastructure for gas
and energy utilisation, and
biogas production provides
a continuous stream of CO,
as a feedstock for methane
or methanol synthesis.

which can be integrated into the plant's
heating network. This means wastewater
treatment plants combine energy demand,
CO, sources, heat, and oxygen utilisation —
an ideal environment for demonstrating
power-to-X technologies under real-world
conditions.

What is the biggest challenge waste-
water utilities face when implement-
ing a power-to-X system?

The main hurdle is the increasing system
complexity: integrating power-to-X units
transforms the energy management of

a wastewater treatment plant into an
interdisciplinary challenge of chemical and
environmental process engineering. At the
same time, economic uncertainties persist
- high capital expenditure combined with
fluctuating revenues. From a technical
perspective, steady biogas production
must be intelligently linked with highly
variable wind or i
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Synergies such as oxygen reuse or
waste-heat integration also need to be
embedded smoothly into existing plant
structures, which requires careful planning
and specialised expertise.

What is next in your PhD?

I am currently working on my first peer-re-
viewed publication, in which | carry out a
techno-economic assessment of site-spe-
cific synergies. Using a case study, | aim

to illustrate how fuels such as methanol
can be produced efficiently in small-

scale power-to-X systems at wastewater
treatment plants.

Inwhat areas are you engaged at FiWw
beyond your core responsibilities?

In addition to my day-to-day project work,
| oversee FiW's quality management
system as Quality Management Officer.
This system ensures consistent use of pro-
cedures, guidelines, and templates across
the organisation.

Das FiW passt fiir mich als Ort fiir
meine Promotion...

...because, as a transfer institute, it
conducts application-oriented research.
What particularly excites me is seeing
how results from R&D projects directly
make their way into practical implemen-
tation in the water sector. In our project
family on dynamic wastewater treatment
plant simulations, | can see how our work
immediately impacts consulting and expert
assessments — which is highly motivating.




