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Cooling suits are becoming increasingly common in occupational and athletic settings in order
to keep humans cool while working oreecising in hot ewironments. These coolingagnents
typically consist of ests containing packets of ice, or else liquid-cooling garments (LCGs) where
conductve heat transfer is achred by the maement of eternally cooled water through nawdubing
stitched into the clothing. In research settings, LCGs can be used to heat or cool subjects by controlling
the temperature of theater entering the LCG. ¥ae in the deelopment stage for a Thermal Control
Suit (TCS) for use in thermophysiology and environmental ergonomic studies. The TCS is designed to
extend the flgibility and limit of thermal control possible with present LCGs based on runnéterw
and an external heating/cooling source. The primary specifications for the TCS are the ability to,
during either rest or lightxercise: 1) maintain core temperature)(&t a sable (+ 0.10°C) leel (T,
range 35.0-40.0°C) for 60 min, 2) control the rate pintrease or decrease at weleof 0.05°C/min,

3) have nultiple thermoregulatory controls for tBfent body regions that can be independently
controlled or combined in fkble configurations, and 4) accomodate individuals from 1.65-1.95 m.
The TCS employs multiple[B0O) thermo-electric modules (TEMSs) distributed throughout the ,body
with each module capable of up to 20 W heat exchange. By changing the direction and magnitude of
the current flaving into the TEM, fine control of heating or cooling of each individual module can be
achiered. To achieve mnductve heat exchange with the bqdgach TEM heats or cools a small sac

(C50 mL) of water held against the skin. The custom softwavelafeed for the TCS can, for each

TEM, either maintain a constant TEM temperaturedternately vary TEM temperature to maintain a
constant skin or core temperature. The TEMs are held in place using a webbing system that permits
multiple configurations and maximal flexibility in the placement of the TEMgr&lly the TCS will

permit fine and fbeble control of werall and regional body temperature not possible witlvipus
systems. Initial unmannedakdation work has successfully mem the concept of heating/cooling
control using TEMs by manipulating the temperature of insulated bodiesatet Wresent work

revolves around the validation of the TCS on human subjects.
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