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Available Power from Waste Heat

Alternate applications Residential temperature gradients
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Thermoelectric Basics
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Power Dependence

Power Output (uW)
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Design Choice:

=Cr

PUBLIC INTEREST ENERGY RESEARCH
"Research Powers the Future"

Element Height (microns)
Bulk elements

Voltage (V)
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Design of Thermoelectric Devices

Voltage Dependence
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*Traditional technologies don't optimize for power output
* For waste heat sources, it is best to optimize for maximum power
 Requires 100-500 1« m element sizes
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Direct-Write Dispenser Printing

pressure controller
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« 3 axis (X, Y, Z) Dispenser Printer
* 5 1 m resolution stage !
* Feature size limited by syringe tip size 400 o

Mm
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Dispenser Printed Thermoeletrics
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Preliminary Findings

Existing bulk devices cannot meet the
requirements for low waste heat sources to power

Dispenser printing is a viable technique for
creating the optimal size factors

Initial materials show promising behavior

Further work is being performed on materials
optimization & device fabrication

Printed Thermoeledtric Film

Predicted Performance (10K gradient)

Picocube Demand Predicted

Power: 10 ¢« W avg. Power : 50 ¢ W. Device PDMS Mold
Voltage : 0.7 V (DC conv) Voltage : 1.3 V
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