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• Over 20% of industrial inputs in the US are lost as waste heat
• Theremoelectric generators (TEGs) convert this to electricity
• Harvesting low-grade waste heat provides a free, 

inexhaustible resource

The Need for Thermoelectric Generators Hot Side

Cold Side
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Thermoelectric Figure of Merit:

σ – Electrical Conductivity
S – Seebeck Coefficient
κ – Thermal Conductivity
T – Operating Temperature
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Cold Spray Process

Benefits of cold spray additive manufacturing include:
• Applicable to a wide variety of materials
• Control of residual stress improves fatigue life
• Free particles can be collected and reused
• Ability to deposit on curved surfaces

Uniform deposition throughout structure
Sprayed material is composed of 

randomly oriented crystallites

20 µm

We are developing cold-spray deposition of 
Bi2Te3 for applications in heat harvesting in 

complex geometry parts

Cold Spray Ni

Cold Spray Bi2Te3

Multi-layer structures show good interfaces

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

Future work includes:
• Improving efficiency of deposition
• Development of multi-component layered structures
• Extension of deposition technique to more TE materials
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