
75th International Astronautical Congress 2024

IAF HUMAN SPACEFLIGHT SYMPOSIUM (B3)
Interactive Presentations - IAF HUMAN SPACEFLIGHT SYMPOSIUM (IP)

Author: Mr. Panta Sasikanth
JNTU, India

INTEGRATED ENVIRONMENTAL CONTROL LIFE SUPPORT SYSTEM(ECLSS) FOR MANNED
MISSIONS TO MARS

Abstract

This Research Focus on the development and performance evaluation of Environmental Life Support
System (ELSS) tailored for crewed missions to Mars. In addressing the challenges of extended inter-
planetary travel, the study prioritizes the design, optimization, and sustainability of an integrated ELSS,
crucial for ensuring the well-being and longevity of the crew during missions to the Martian surface.

The core of the research entails meticulous design considerations to create an ELSS capable of sus-
taining human life in Mars, challenging environment. Advanced technologies, including regenerative life
support systems, bio-regenerative components, and closed-loop air and water, recycling systems, are inte-
grated into a cohesive system. The design accounts for unique Martian challenges such as reduced gravity,
extreme temperatures, and the absence of a breathable atmosphere.

Technical aspects of the ECLSS design are thoroughly explored, encompassing advanced life support
technologies to provide breathable air, clean water, and a sustainable food supply throughout the mission.
The integration of regenerative systems and closed-loop processes ensures optimal resource utilization and
minimal waste production. Optimization strategies are implemented to enhance the ECLSS, efficiency,
utilizing advanced monitoring, control systems, and real-time data analytics. These measures aim to max-
imize resource utilization, minimize waste, and maintain crew comfort under the challenging conditions
of Mars.

Sustainability considerations form a crucial aspect, evaluating the long-term viability of the ECLSS.
The study assesses the environmental impact, emphasizing energy consumption, waste generation, and
resource utilization. Sustainability measures include in-situ resource utilization(ISRU) for water extrac-
tion and food production, reducing reliance on Earth-supplied resources and minimizing the ecological
footprint of the system.

In conclusion, this research provides a comprehensive overview of an integrated ELSS for crewed
Mars missions. With a focus on design, optimization, and sustainability, the study contributes to the
development of robust life support systems crucial for the success of future human exploration on Mars.
The insights derived aim to inform mission planning and execution, laying the groundwork for sustainable
human exploration beyond Earth.
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