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The Need for Thermoelectric Generators

* Over 20% of industrial inputs in the US are lost as waste heat
 Theremoelectric generators (TEGs) convert this to electricity

Thermoelectric Figure of Merit:
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* Harvesting low-grade waste heat provides a free, S — Seebeck Coefficient
inexhaustible resource Cold Side kK — Thermal Conductivity

T — Operating Temperature
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— Benefits of cold spray additive manufacturing include:
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We are developing cold-spray deposition of
Bi2Te3 for applications in heat harvesting in
complex geometry parts
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Uniform deposition throughout structure

* Free particles can be collected and reused
* Ability to deposit on curved surfaces
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Sprayed material is composed of
randomly oriented crystallites
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® Commercial Cold Spray
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Pathway to complex geometry TEGs to harvest low-grade waste heat
Opportunity to extend to wide range of industrial processes

/ High Quality Deposition Achieved on Copper Pipes

o
Ay okl o -
- ",
F 2 ) —
-

- * : E R R
. e - - s = P B Lt e £ -

d -
- o

Seebeck Coefficient (uV/K)
o

/

-200

0 100 200 300 400
Temperature (K)

Lawrence Livermore National Laboratory is operated by Lawrence Livermore National Security, LLC, for the U.S. Department of Energy, National Nuclear Security Administration under Contract DE-AC52-

07NA27344.
LLNL-POST-752418
employees makes any warranty, expressed or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or

represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not
THERMOELECTRIC necessarily constitute or imply its endorsement, recommendation, or favoring by the United States government or Lawrence Livermore National Security, LLC. The views and opinions of authors expressed herein
TECHNOLOGIES do not necessarily state or reflect those of the United States government or Lawrence Livermore National Security, LLC, and shall not be used for advertising or product endorsement purposes.

This document was prepared as an account of work sponsored by an agency of the United States government. Neither the United States government nor Lawrence Livermore National Security, LLC, nor any of their

Future work includes:

* |mproving efficiency of deposition

 Development of multi-component layered structures

* Extension of deposition technique to more TE materials
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