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Appropriate temperature regulation is critical for the safety of astronauts performing physically demanding work,
particularly that which occurs during extravehicular activities. Work performance is also greatly reduced if impaired
temperature regulation results in large elevations in internal temperatures. Using ground-based models of spaceflight, the
prevailing data suggest that temperature control is impaired while astronauts are in space. However, it remains unknown
whether these models accurately reflect physiological responses of spaceflight.

Within this context, the project will investigate two key questions:

1) Does spaceflight impair temperature regulation while astronauts are in a zero-gravity environment; and

2) Does prolonged spaceflight impair temperature regulation during extravehicular activities that may occur in a
partial-gravity environment of a lunar (one-sixth of the Earth's gravity) or Mars (three-eighths of the Earth's gravity)
mission?

The first objective will be accomplished by evaluating temperature regulatory responses in astronauts during steady-state
exercise prior to spaceflight, on a monthly basis while on the International Space Station and upon return to Earth. The
second objective will evaluate the effects of prolonged spaceflight on temperature regulatory responses during exercise
that simulates an extravehicular activity in a Mars or lunar gravitational environment. For both objectives, the astronauts'
temperature regulatory capacity will be evaluated by measuring internal temperature, skin-blood flow and sweat-rate
responses during the prescribed exercise conditions.

The information collected will be extremely valuable to NASA as it will lead to improved safety and perhaps to improve
physical work capacity of astronauts during the indicated exposures.

New project for FY2010.
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