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ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʭʣʘʜʠʪʝʣʷ ʩ 
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ɸʥʥʦʪʘʮʠʷ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʢʮʠʦʥʠʨʦʚʘʥʥʘʷ ʚʝʪʚʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦӢʣʴʰʫʶ ʨʘʟʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨ maxsTD , ʯʝʤ ʦʙʳʯʥʘʷ ʥʝʩʝʢʮʠʦʥʠʨʦʚʘʥʥʘʷ ʚʝʪʚʴ maxTD . 

ʆʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʦʭʣʘʜʠʪʝʣʝʡ ʢʨʠʪʠʯʝʩʢʠʤ ʷʚʣʷʝʪʩʷ ʥʝ ʟʥʘʯʝʥʠʝ maxsTD , ʘ ʚʝʣʠʯʠʥʘ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ( )TeD ʜʣʷ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ TD . ʇʨʠ TD > maxTD  ʩʝʢʮʠʦʥʠʨʦʚʘʥʥʘʷ 

ʚʝʪʚʴ ʠʤʝʝʪ ʥʝʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʥʝʩʝʢʮʠʦʥʠʨʦʚʘʥʥʦʡ. ʆʜʥʘʢʦ ʙʦʣʝʝ 

ʣʦʛʠʯʥʦ ʩʨʘʚʥʠʚʘʪʴ ʨʘʙʦʪʫ ʦʭʣʘʜʠʪʝʣʷ ʩ ʩʝʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʚʝʪʚʷʤʠ ʩ ʨʘʙʦʪʦʡ 

ʢʘʩʢʘʜʥʦʛʦ ʦʭʣʘʜʠʪʝʣʷ ʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʩʣʫʯʘʝʤ TD > maxTD , ʯʪʦ ʠ ʧʨʦʚʝʜʝʥʦ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ.  

ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ maxTD ʠ TD < maxTD , ʜʣʷ 

ʦʭʣʘʜʠʪʝʣʝʡ ʩ ʩʦʩʪʘʚʥʳʤʠ ʚʝʪʚʷʤʠ ʠ ʢʘʩʢʘʜʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ.  

ʇʨʦʚʝʜʝʥʦ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʘʩʢʘʜʥʦʛʦ ʦʭʣʘʜʠʪʝʣʷ 

ʠ ʦʭʣʘʜʠʪʝʣʷ ʩ ʩʝʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʚʝʪʚʷʤʠ ʜʣʷ ʨʝʘʣʴʥʳʭ ʦʭʣʘʜʠʪʝʣʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʘʩʢʘʜʥʳʡ ʦʭʣʘʜʠʪʝʣʴ ʚʩʝʛʜʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʝʝ ʦʭʣʘʜʠʪʝʣʷ ʩ ʩʦʩʪʘʚʥʳʤʠ 

ʚʝʪʚʷʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʢʘʩʢʘʜʥʦʛʦ ʦʭʣʘʜʠʪʝʣʷ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʢʘʩʢʘʜʥʦʤ ʦʭʣʘʜʠʪʝʣʝ 

ʢʘʞʜʳʡ ʢʘʩʢʘʜ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʘ ʜʣʷ 

ʩʦʩʪʘʚʥʦʡ ʚʝʪʚʠ ʵʪʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʚʦʟʤʦʞʥʦ.   
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Abstract 

It is known that a segmented leg makes it possible to obtain a larger temperature 

difference maxsTD  than maxTD  of a conventional non-segmented leg.  

However, more often, in the practical use of thermoelectric coolers, it is not the value 

maxsTD  that is critical, but that of the coefficient of performance ( )TeD  for the temperature 

difference TD . When TD  > maxTD , the segmented leg has a definite advantage over the 

conventional one. However, it is more logical to compare the operation of a segmented leg 

cooler with that of a cascade cooler and not to be limited to the case TD  > maxTD . We have 

done it in this work. 

The coefficient of performance was calculated at maxTD ʠ TD < maxTD  for cascade 

coolers and those with segmented pellets. It is shown that a cascade (multistage) cooler is 

always more efficient than a cooler with segmented legs. 

The coefficients of performance of a cascade cooler and a cooler with segmented legs 

for real coolers were also compared in the experiment. 

The advantage of a multistage cooler consists in the fact that each cascade operates in 

the mode of maximum coefficient of performance, which cannot be ensured for a segmented 

leg cooler. 
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