Preliminary Study of an In-Space Wireless Power Transmission for CubeSats

This study explores the feasibility of wireless power transmission (WPT) for CubeSats, focusing on the challenges and opportunities associated with using this technology in space environments. CubeSats, due to their small size and limited power generation capabilities, face significant constraints in terms of power generation and storage. Wireless power transmission offers a promising solution to mitigate these limitations by enabling remote power delivery from a centralized source to the satellite. The study investigates the principles of WPT, evaluates different energy transfer methods such as microwave and laser-based systems, and examines the technical requirements, including efficiency, safety, and alignment issues. A preliminary design for a WPT system is developed, and simulations are conducted to assess its performance under realistic space conditions. The results indicate that wireless power transmission is a viable option for CubeSats, with potential applications in orbital communication, sensor networks, and deep-space exploration. The study also outlines the challenges that must be addressed, such as system miniaturization and integration with existing CubeSat architectures.
