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Bookout, John F. (President of Shell USA) , “Two Centurtes of Fossil Fuel Energy”
International Geological Congress, Washington DC; July 10,1985.
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Thermoelectricity

Seebeck (“Direct”) Effect Peltier (“Converse”) Effect
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Nanowire Composites

Sander et al., Chem. Mat., V. 15, 2002
Sander, M.S., Tan, L.-S., Advanced Functional Materials 15 (2005) p. 595.
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Microstructural Eftects
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Extending OOF2

X Component of Heat Flux

Contributions from Thermoelectricity
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Validation of Model

Non-Linear
Properties for
Bismuth Telluride
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Raibe, H. et al., J. Phys. Chem. Solds, V. 50, 1989



Validation of Model

Heat Flux as a Function of Temperature
Nonlinear Seebeck Coefficient
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Analytical and
numerical
solutions differ
by 1 part per 10
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Voltage Field
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Heat flux in the x direction
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Charge flux in the x direction
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Conclusions

® Thermoelectricity induces internal voltages

in the composite

® Misorientations at grain boundaries act as

sources and sinks of ¢

narge carriers

® Grains not perfectly a
axis iInduce flux in the

1igned with the hiber

y and z directions

® OOF2 was successfully extended to study

the eftfect of microstru

cture on

thermoelectric nanowire composites



Future Work

Engineer the

microstructure to
Increasing optimize the

Randomness thermoelectric
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Questions??

Mara Howell
mhowell@purdue.edu
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