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RESUMO

Improving refrigeration and air conditioning systems is a recurring theme in industry and academia. Typically, the goal is to reduce energy 
consumption with greater capacity to produce cold, added to meeting the recent environmental constraints that are imposed, which include less 
noise, and the non-release of gaseous pollutants of the ozone layer. In terms of work for the generation of cold, the most common is the use of 
steam compression cycles, but many other types of cold generation units can be employed. Some works have been developed with 
thermoelectric units. Thermoelectric phenomena are known since the ends of the nineteenth century, although, its application for refrigeration 
purposes only appeared in the nineteen fifteenth decade, when it was done quick advances in materials for the Peltier cooling, notably, because 
of the introduction of semiconductor thermocouples. In that time, there was a general opinion that this kind of refrigeration could make 
superfluous all the others technologies. Afterwards, as the progress seemed slow, doubts have arisen about the possibility of the thermoelectric 
cooling have any real employability and, in fact, most equipment disappeared from the market.  The location of the refrigeration unit as well as 
the distribution of the cold inside the refrigerated chamber is also a very important factor in the performance of the refrigerator.  In this sense, 
twenty-four combinations of layout, fan velocity and diameter as well as initial temperature, were studied for a small refrigerator employed as a 
domestic wine cellar. The chamber utilizes a forced convection fan installed in the ceiling and a thermoelectric plate with a coupled fan, installed 
on the back wall. Simulations were done on a commercial code that works with finite element method. Results obtained led to the conclusion 
that, for this type and size of refrigeration chamber, the best positioning of the ventilating units and thermoelectric cell is the center of the inner 
walls, respectively upper and posterior. The simulations showed that the increase of fan velocity, even as the increase of its diameter, did not 
promote better refrigeration. Contrarily to the mainstream found in the literature, the positioning of the cold source higher also did not promote 
better results. The friction of the wind-jet with the walls seems to have promoted unwanted heating.
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