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ABSTRACT 

This paper examines current developments in thermoelectric materials, modeling techniques, 

and applications. Thermoelectric cooling systems offer a number of benefits over traditional 

cooling technologies. There are no mechanical moving components, no working fluid, and the 

device is small, light, and reliable. Direct current is used, and the cooling and heating modes 

may be switched simply. In this research. The history of thermoelectric cooling has been briefly 

discussed initially. The development of thermoelectric materials was then discussed, as well as 

the accomplishments of the previous decade. Summarized. Modeling methods have been used to 

enhance the performance of thermoelectric cooling systems. Both thermo element modeling and 

thermoelectric cooler (TEC) modeling have been reported. includes one-dimensional and three-

dimensional versions of the classic simple energy equilibrium model numerical compact model, 

and models. Thermoelectric cooling applications have now been completed. Household 

refrigeration, electronic cooling, scientific application, and automobiles were all examined. With 

summaries for commercially available thermoelectric modules and thermoelectric refrigerators, 
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air conditioning and seat temperature control are covered. This research is anticipated to be 

helpful to Design, modeling, and analysis of thermoelectric cooling systems. 

 
KEYWORDS: Thermoelectric cooling Thermoelectric Material Modeling Application. 

REFERENCES 

1. D. Zhao And G. Tan, “A Review Of Thermoelectric Cooling: Materials, Modeling And 

Applications,” Applied Thermal Engineering. 2014. 

2. Z. Liu, L. Zhang, G. Gong, H. Li, And G. Tang, “Review Of Solar Thermoelectric Cooling 

Technologies For Use In Zero Energy Buildings,” Energy Build., 2015. 

3. A. Kane, V. Verma, And B. Singh, “Optimization Of Thermoelectric Cooling Technology 

For An Active Cooling Of Photovoltaic Panel,” Renewable And Sustainable Energy Reviews. 

2017. 

4. R. Weerasinghe And T. Hughes, “Numerical And Experimental Investigation Of 

Thermoelectric Cooling In Down-Hole Measuring Tools; A Case Study,” Case Stud. Therm. 

Eng., 2017. 

5. S. B. Riffat And X. Ma, “Improving The Coefficient Of Performance Of Thermoelectric 

Cooling Systems: A Review,” Int. J. Energy Res., 2004. 

6. J. Skovajsa And M. Zalesak, “The Use Of The Photovoltaic System In Combination With A 

Thermal Energy Storage For Heating And Thermoelectric Cooling,” Appl. Sci., 2018. 

7. G. Tan And D. Zhao, “Study Of A Thermoelectric Space Cooling System Integrated With 

Phase Change Material,” Appl. Therm. Eng., 2015. 

8. Y. W. Chang, C. C. Chang, M. T. Ke, And S. L. Chen, “Thermoelectric Air-Cooling Module 

For Electronic Devices,” Appl. Therm. Eng., 2009. 

9. D. Enescu And F. Spertino, “Applications Of Hybrid Photovoltaic Modules With 

Thermoelectric Cooling,” In Energy Procedia, 2017. 

10. L. Nulhakim, “Uji Unjuk Kerja Pendingin Ruangan Berbasis Thermoelectric Cooling,” 

Simetris J. Tek. Mesin, Elektro dan Ilmu Komput., 2017. 

 

 

 


