
Requirements for solar power generation
in Sidu

Can solar power be harvested in situ?

There is great interest in harvesting solar power using locally leveraged in situ resources as an essential facet

of in situ infrastructure. Traditionally, silicon-based photovoltaic cells have been assumed, preferably

manufactured in situ using a 3D printing rover, but there are major difficulties with such scenarios.

 

What is in situ resource utilization (ISRU)?

In situ resource utilization (ISRU) is the mining,treatment,and utilization of natural resources,including lunar

minerals,water/ice resources,volatiles,and solar energy from the Moon [2,3].

 

Why is a Stirling engine suitable for solar power generation?

The Stirling engine has low heat source requirements,and the high solar irradiancecaused by the absence of an

atmosphere on the Moon makes it suitable for solar power generation. There is a high- and low-temperature

environment on the Moon,as well as radiation heat transfer,which meets the operation requirements of the

Stirling engine.

 

What is in-situ solar power generation in space?

In-situ thermoelectric conversion deviceSolar power generation in space includes two forms: photovoltaic

power generation and closed thermal engine power generation.

 

Can solar photovoltaics be used to power a lunar base?

Although solar photovoltaics in conjunction with chemical batteries/fuel cells are de facto standard spacecraft

technologies for energy generation,they would be challenging to manufacture in situ and are not optimal

solutionsfor lunar base deployment which suffers two-week long eclipses.

 

Why is solar energy an in-situ resource?

In addition,the lunar daylight lasts for about 14 Earth days,providing continuous light. Thus,solar energy is an

in-situ resource with abundant reserves on the Moon's surface. These features are all favorable factors for

in-situ utilization of solar energy as the main energy source on the Moon's surface.

Xie [32] et al. proposed the conception of lunar in-situ energy support technology that exploits the significant

temperature difference between the interior and surface of the lunar ...

However, the moon night is as long as 14 days, and the solar power generation system can''t work without

solar radiation. The solution is that part of the heat in the daytime is ...

Power (mission capabilities are defined by available power) - Nighttime power storage/generation o Fuel cell

reactants -increase amount and regeneration o Thermal storage - Mobile power ...
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The long term exploration and colonization of the solar system for scientific research and commercial interests

depends critically on the availability of electrical energy. In addition, the ...

In Situ Energy. Generation and storage of electrical, thermal, and chemical energy with in situ derived

materials. Solar arrays, thermal storage and energy, chemical batteries, etc. ''ISRU'' is a ...

Pyrolysis processing of plastic trash and crew waste with in-situ oxygen can make methane. Capability

supports LSAM Ascent ''top-off'' in case of leakage, power loss, or increased payload ...

prevented the solar arrays from generating sufficient keep-alive power and forced controllers to suspend

operations after the vehicle was no longer able to communicate with Earth. Reduced ...

We envisage that flexible power generation and storage open up significant opportunities. The manufacture of

solar power stations with 500 GW capacity would require the automated manufacture of ~10 6 tonnes of solar

...

Deep space exploration expands our understanding about the evolution history of solar system, while the

future development heavily relies on the construction of energy systems and ...

This article provides a comprehensive review of the past developing processes of ISRU and the latest progress

of several ISRU technologies, including in situ water access, in situ oxygen production, in situ ...

The inadequate supply of water and energy in remote areas poses a risk to human life, which can be overcome

via the use of portable solar-driven evaporation setups. However, they involve ...

Downloadable (with restrictions)! Continuous energy supply is crucial to the crew and assets of lunar outposts

during the darkness lunar night of 350 h in the long term lunar exploration. A ...
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