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Project title: VESSEL V

The Vessel V project features Comec Innovative as the lead partner and coordinator of a
group of academic and industrial partners listed below:

e AUMATECH S.R.L;

e [STITUTO PER | POLIMERI, COMPOSITI E BIOMATERIALI — CONSIGLIO
NAZIONALE DELLE RICERCHE (CNR - IPCB);

e NOVOTECH S.R.L;

e UNIVERSITA POLITECNICA DELLE MARCHE.

Project Aim: The purpose of this project is to define, develop, test, and validate a new
product and a new manufacturing process for a Type V (linerless) thermoplastic composite
vessel for the transport and storage of hydrogen at 700 bar, intended for the road mobility
of goods and people. The project stems from the need to develop clean and sustainable
energy solutions in response to the growing environmental challenges in the transport
sector: Europe is pursuing climate neutrality in line with the goals of the Paris Agreement
and aims to achieve net-zero greenhouse gas emissions by 2050, with hydrogen serving as
a strategic energy carrier. The technical innovation of the project consists in the integration
of Automated Fiber Placement (AFP) technologies for the deposition of an innovative
thermoplastic composite material, developed in collaboration with the CNR, with hydrogen
barrier properties superior to the current polymer solutions available today. The Type V
vessel, which lacks an internal polymeric liner, is made entirely of a composite based on slit
tape, a material that offers higher performance than the towpreg traditionally used in filament
winding, with structural optimization in the critical transition zones between the domes and
the cylindrical body. The research activity includes the study and validation of the new
thermoplastic material, the development of an integrated laser system on the AFP machine,
the definition of an optimized fiber deposition model using dedicated software tools, and the
creation of a test matrix for the characterization of the process and the innovative new
material. Lastly, the project involves the development of a hydrostatic testing and
commissioning system, as well as an assessment of the environmental impacts of the new
product and process compared to current technologies. The main innovative results
expected are a 700-bar linerless vessel with high gravimetric and volumetric capacity, an
AFP process optimized for out-of-autoclave thermoplastic composites, and an innovative
material with reduced environmental impact, providing industrial competitiveness benefits
for the entire consortium.
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