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Summary

To avoid adverse environmental temperature effects on human body and
working capacity, it is possible to manufacture the garments with integrated
electrical systems and such components as Peltier elements, able to provide
the microclimate regulatory function. Such clothe have to ensure not only
effective operation of the system, but also the clothing requirements, such as
comfort, light weight, air permeability, etc.

The research is dedicated to microclimate regulatory vest with an integrated
electrical system, which is also composed Peltier elements, and cooling
function is based on the heat conductivity in solids. For development the
system and the clothe it is performed experiments to optimize the product
microclimate regulatory function.

Introduction

As one of the human microclimate regulatory solutions, could be mentioned the
garment with integrated Peltier elements. [1]

In the world is already discovered and patented smart clothes and other
articles, with integrated thermoelectric converters. Here should be mentioned
articles with several thermoelectric modules [2]; with integrated heat exchanger
with piping system [3] and with air conditioners [4]. Systems differ in terms of
power source selection; both of the solution the heat removal from
Thermoelectrical module cold side, but also of the cooling type the warm side.

Concept of microclimate regulatory clothes

One of solutions to this area is the prototype - the vest with integrated Peltier
elements, developed in Riga Technical University (see Fig.l.), where the
microclimate regulation is based on the heat transfer in solids.
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Fig. 1. Overview of microclimate regulatory vest prototype



There is shown in Figure 1.: 1 - power source, battery and control system, 2 -
solar cells, 3 - Peltier elements.

Incorporation of Peltier element: for each element in the garment there is
designed "box". The heat, created by the current, is absorbed by the copper
radiator, attached to hot surface of the element (Fig. 2). The knitted metal
material, attached to the surface of the element, is used to increase cooling
surfaces and for the smooth the temperature conduction (Fig. 3). Four Peltier
coolers are placed on in the field of shovels on a back.

Fig. 2. Copper radiator on the hot surface Fig. 3. The knitted metal material on the cold
surface of element

Several experiments have demonstrated the possibility of system operation.

To verify microclimate regulatory vests compliance with the general
requirements of article, it is scheduled an assessment at physiologically -
hygienic point of wearing by the appropriate operating conditions, during
exercise by measuring temperature changes in different locations in space
between the body and clothes.

Conclusions
1. Experimentally it is proven operation of cooling system
2. Copper foil provides the necessary heat removal, in both 3 cm and 6 cm
distance from the Peltier element cooling surface
3. The copper foil have to be replaced by a material, which wouldn’t limit
clothing requirements and functions
4. The problem area: integration of system in smatrt clothes
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