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 آثار ترمًالکتریک

2 Maciá, Enrique, ed. Thermoelectric Materials: Advances and Applications. CRC Press, 2015. 

Thermoelectric effects:  The phenomena linking thermal energy transport and 

electrical currents in solid materials are collectively known as thermoelectric 
effects. 

Chronogram showing the portraits and life span of the main characters in the origins of thermoelectric research. The ticks indicate the 

date when the corresponding thermoelectric phenomenon was first reported. 



 آثار ترمًالکتریک

3 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 



 اثر سیبک

4 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 



 اثر سیبک

5 

(a) Conventional metal metal/alloy thermocouple 

[Thermoelectrics handbook: macro to nano. CRC press, 2005] 

T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 

[Maciá, Enrique, ed. Thermoelectric Materials: Advances and Applications. CRC Press, 2015] 



 اثر پلتیر

6 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 



 ومًوٍ َای از سردکه پلتیر

7 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 

https://www.azom.com/article.aspx?ArticleID=11389 

http://www.huimao.com/product/showproduct.php?id=23&lang=en 



 اثر تامسًن

8 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 

Maciá, Enrique, ed. Thermoelectric Materials: Advances and Applications. CRC Press, 2015. 

 معىی ضریب تامسًن مثبت ي مىفی چیست؟



 ارتباط ضرایب -آثار ترمًالکتریک

9 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 



 ضریب شایستگی مًاد ترمًالکتریک

10 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 



 مًاد ترمًالکتریک

11 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 

Because the figure-of-merit varies with temperature a more meaningful measure of 

performance is the dimensionless figure-of-merit ZT where T is absolute temperature 

However, only those materials which possess a ZT > 0.5 are usually regarded as 

thermoelectric materials. 

 



 مًاد ترمًالکتریک

12 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 

Schematic dependence of electrical conductivity, Seebeck coefficient, power factor, and thermal conductivity on concentration of free carriers. 



 مًاد ترمًالکتریک

13 Rowe, David Michael, ed. Thermoelectrics handbook: macro to nano. CRC press, 2005. 



 علت تًجٍ شدید بٍ ترمًالکتریک در سالُای اخیر -مًاد ترمًالکتریک

14 Tritt, Terry M. "Thermoelectric phenomena, materials, and applications." Annual review of materials 

research 41 (2011): 433-448. 

Over the past 10–15 years, there have been significant advances in the scientific 

understanding as well as in the performance of thermoelectric (TE)materials. 

TE materials can be incorporated into power generation devices that are designed 

to convert waste heat into useful electrical energy. The conversion of waste heat 

into electrical energy will certainly play a role in our current challenge for alternative 

energy technologies to reduce our dependence on fossil fuels and to reduce 

greenhouse gas emissions. 



 دماسىجی با ترمًکًپل

15 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 ایجاد دمای مرجع برای ترمًکًپل

16 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 ایجاد دمای مرجع برای ترمًکًپل

17 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 وحًٌ اتصال ترمًکًپل

18 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 

 .َم دمایی در َر دي سر مًاد ترمًالکتریک مُم است



 وکات مُم در اودازٌ گیری بًسیلٍ ترمًکًپل

19 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 اوًاع ترمًکًپل

20 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 اوًاع ترمًکًپل

21 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 

The reference temperature of 0°C. 



 اودازٌ گیری دما بًسیلٍ ترمًکًپل

22 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 اودازٌ گیری دما بًسیلٍ ترمًکًپل

23 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 



 اودازٌ گیری دما بًسیلٍ ترمًکًپل

24 T. W. Kerlin  and M. Johnson. Practical thermocouple thermometry. Instrument Society of America, 1999. 


