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ABSTRACT

This project involves the development of a mathematical modeling and protection
mechanism for the influence of heat protective clothing on the personal injury due to
fires and thermal radiation. In practice, people who are exposed to heat radiation can
only be protected by wearing heat protective clothing. This clothing certainly has a
positive influence in reducing the extent of the burns due to fires and thermal
radiation. The protective effect of heat protective clothing is dependent on various
factors. In the case of good reflective or bad absorptive properties of the outer part
of the clothing the heat can only penetrate to a minor extent. A small
heat-conducting ability and a high heat capacity of the clothing will result in a slow
rise of the temperature on the outside of the clothes. The protective effect of
clothing is only valid as long as the clothing has not reached its auto-ignition
temperature under high radiation intensity circumstances; therefore, it is important to
understand the mechanisms of heat-resistance and ignition-retardation for heat
protective clothing. In order to study the effects of protective clothing under fire and
extreme heat conditions on the personal injury, we will develop heat-conductive
mathematical models for single layer and multi-layers of protective clothing,
respectively. As a result, we can have better insights into the mechanism of
protection against burns due to the exposure of fires and heat radiation.

Keywords: Heat protective clothing, Heat-resistant/ignition-retardative mechanisms,
Mathematical modeling.
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under fire and extreme heat conditions on the personal injury, we
developed heat-conductive mathematical models for single layer and
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have better insights into the mechanism of protection against burns due

to the exposure of fires and heat radiation.
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