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Introduction Results

An Innovative machine in the field of micro hydropower is the gravitational vortex turbine, v faCturmg'
T i Laminates were manufactured using fique fiber as

designed to capture the natural flow of water and generate energy. This turbine works through ag it
e 3 reinforcement for the biocomposite. They were impregnated
with a polyester. Four laminates were obtained with an

the creation of a free surface vortex, from which its kinetic energy Is used. It consists of an inlet b
average thickness of 4 mm. The weight fraction of the

channel that leads water to a circular basin, which has an opening at its base, allowing the
connected to an electric generator that produces energy, and finally, the water Is evacuated ' + components was 60% polyester resin and 40% fique fiber
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formation of the vortex that drives a rotor equipped with multiple blades. This rotor Is

g _ SRl reinforcement.
through an outlet channel. SR L T Figure 6. Fique fiber laminate
Rasin T i | _. ' with unsaturated polyester resin.
AN , v' Density estimation
' With the rule of mixtures for composite laminated materials, the density of the composite
can be estimated according to equation 1 [3].
Rotor pC :fmpm_l_ffpf (1)
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of the impellers and use lighter .
Figure 2. Forms of energy and more resistant materials []_] ‘/ ROtOr mMah UfaCtU rlng
generation in Colombia. Timilsina et al.  recommend o T Y
{ Investigating lighter materials,
such as aluminum, plastic, or
composite materials, for their
application I structural
components for the manufacture
of the turbine rotor [2].
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Figure 3. ZNI energy characterization. Figure 4. Stainless steel rotor. ] _ Figure 9. Rotor manufacturing process.
v'Selection of bio composite materia
MethOdOIOgy The properties of materials are evaluated and weighted according to their importance to
STAINLESS STEEL e s s v o determine a to_tal score. Minimum value_s are preferable for some properties (suc_:h as density
— ALUMINIUM ) s s ot nd i and cost), while maximum values are ideal for others (such as strength, elastic modulus).
‘*~ ’ The material with the highest total score iIs selected as the most suitable for the application
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Figure 5. Material selection
parameters.
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Conclusions

* The manufacture of laminates using the manual impregnation method, which combined unsaturated polyester resin with three layers of fique
fiber, resulted in a composite material with promising mechanical properties.

* The estimation of the density of the bio composite proved to be a crucial aspect. Its lightness, compared to conventional materials such as
aluminum and stainless steel, positions it as an attractive alternative to improve the efficiency of hydraulic turbines.

* The resulting material met the characteristics required for the manufacture of the rotor, standing out for its low density, competitive cost, and
environmental sustainability.
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