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AN NATO This projecs The NATO Science for Peace
‘\(’7 OTAN | issupported by: and Secu irﬁﬁtjv Programme

Project title:
Thermoelectric Materials and Devices for Energy Saving and Security

Increase [ ref. no G4536 |

Duration: 24 month

Project participants:
ﬁ NATO country - Gazi University (Ankara, Turkey );
NATO partner country T Vasyl Stefanyk Precarpathian National
[

University (Ivano-Frankivsk, Ukraine )

By participants By CategoryUkraine)
Turkey € 80 0O Equipment € 105 000 (65%)
Ukraine € 159000 Training/Stipends € 22 000 (13.5%)
Implementation € 32000 (20%) [ 3 }
NATO Total Funding € 239 000

Non-NATO Funding € 80 000




State of art.
Loss of heat around us
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P. Shestakovskyrhermoelectric alternative sources New technologiesNo12. 131
(2010).




State of art.
Loss of heat around us
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State of art.
Vehicles with TE -generators

BMW X6

ChevroletSubutban
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The usingof thermoelectric devices decreaseap to 10% in fuel
consumption, and alsogmissions of CGQ

()

Non-thermoelectric air-conditions contains acoolant whose influence on
environmental pollution is in 1300 times dangerous thanCQ emissions!




Basic of thermoelectric

ENERGY CONVERSION REFRIGERATION

Heat Source Heat absorbed

T+AT

http://maeweb.ucsd.edu/node/29



Application of TE

Laptop charging is 3-5 hours
www.waldeneffect.org
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TEGs for exhaust ga

TEGsfor convert of solar
heat energy

TEGs in military vehicles
(USA, Abrams Tani

TE-cooling for medicine; mini-refrigerators


https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.waldeneffect.org/blog/Thermoelectric_power_generation/&ei=Pc2JVdmoC6KWygOVwoLQAQ&bvm=bv.96339352,d.bGQ&psig=AFQjCNEb9R_zG6ITJp20az7ZhWKohP47tg&ust=1435180733655425

State of Art: Materials

ZT:SZS /C - Figure of merit of dbémterials

Z 1 figure of merit of TE -material, T T temperature, ZT T dimensionless figure
of merit; S- Seebeckefficient, S - specific electrical conductivity,
C - efficient of thermal conductivity.

Modern main task in thermoelectricity is creation of specific type of material
¢ electronic crystal i’ phonon glass ée.

[ 9]
2 1 Insertion
of nanoinclusions




Novelty of the project : Material Science

Theoretical approaches

1. Application of recent methods to test materials:
- The inclusion of a large number of nanoinclusions;

- Ordering nanoinclusions (placement nanoinclusions, alternating nanoinclusions and
macro-grains);

- Modulation doping (creation of composites doped and non-doped phases)
Development of new approach:

- Creating conducting nanochannels

Conductive
layer———— 19 Conductive
(nanoparticles Ag) layer
1 (nanoparticles Ag)

PbTe grains




Novelty of the project : Material Science

Theoretical approaches
2. New complex of theoretical methods in material research that developed

by project authors: crystal-chemical, thermodynamics, quasi-chemical, and
crystal-quasi-chemical.
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Novelty of the project : Material Science

Theoretical approaches

3. Development of DFT-calculation (ab /nitio or quasi-chemical calculation) to
obtain of thermodynamics and crystal properties.

You can see video
after click on this photo

Modeling by young scientists
(DFFcalculation) [ 12}



https://youtu.be/A8ahPpxowag

