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Abstract

Alper Gezeravcı took part in the 14-day mission on the International Space Station (ISS) in the extent
of the Axiom-3 (Ax-3) objective where he conducted 13 diverse scientific experiments prepared by Turkish
Universities and research institutions. This papers primary focus is on the gMETAL experiment featuring
the “microgravity” concept.

Microgravity is a state of continuous free fall where the effects of gravity are significantly reduced,
causing objects and people to appear weightless and float. It occurs when a spacecraft and everything
inside it falls around the Earth at the same rate. This environment is essential for experiments like
gMETAL to be conducted, as it eliminates sedimentation allowing researchers to study how solid particles
and gases mix without being pulled to the bottom.

The experiment seeks a way to create a more efficient fuel without the influence of Earth’s gravitational
force. Provided that settling is eliminated in microgravity conditions the movement of solid particles
within a gas medium is observed to be fundamentally different that of on Earth. Such that they do not
settle, they float within the gas instead. Therefore this particular phenomenon allows for the creation
of a more ideal mixture between solids and gases by providing a much more detailed understanding of
how particles move and disperse in a gas medium which allows us to understand the pure physics of their
interaction. It’s vital for the particles to stay suspended long enough to complete a constant combustion
by consistent particle dispersion during the combustion process which is critical to solid-fuel and hybrid
propulsion systems specifically in space travel for providing system and mission reliability.

Part of the aim of this research is to enhance propulsion by conceding the usage of metals like aluminum
or magnesium provided from Earth to react with the Carbon dioxide current in the atmosphere of Mars
(which is 95% CO2) to create a high-thrust fuel source complying Martial Resource Utilization and high
trust power for rockets while reducing fuel mass. This source of energy is being explored for zero-carbon
energy production as the resulting metal oxides can be recycled back into pure metal, creating a circular
energy economy along with letting the crew work more autonomously.

In conclusion; the experiment is a critical step toward making space missions more feasible by utilizing
the planet’s own atmosphere for fuel.
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