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ABSTRACT

As the space race intensifies, the need for stringent environmental control in manned
space missions has become increasingly critical. This study focuses on the development of
an environmental assessment model designed to predict the indoor environment within
the Japanese Experiment Module (JEM) of the International Space Station (ISS). The
research involved developing analytical models of temperature, heat transfer, and airflow
using computational fluid dynamics (CFD), which were subsequently validated against
existing measured data. Furthermore, the impact of natural convection with and without
the presence of gravity was examined. Case studies were also conducted to evaluate the
thermal and air quality environments under varying operational conditions, including
changes in the cabin air outlet direction, crew positioning, and the presence or absence of
experimental equipment. The findings highlight the contributions of these factors to the
overall cabin environment.
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