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1. Objective:

This study works to formulate convenient solutions to the problem of a thermoelectric
couple operating under a time varying condition. Transient operation of a thermoelectric
device will become increasingly common as thermoelectric technology permits new
applications such as automotive and aerospace energy harvesting. In an effort to generalize
the thermoelectric solution, Green’s functions are employed. This allows arbitrary time
varying boundary conditions to be applied to the system without reformulation. The
solution demonstrates that in thermoelectric applications of a transient nature Thermal
Diffusivity Factor, Inductance Factor, and leg length ratio must be taken into account.

2. What are Green’s Functions?

* The Green’s function is an integral kernal which allows for simple
expression of the solution for the problem of interest [1].
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Fig. 6- a. Power amplitude dependent on Inductance Factor (B) for 0.1 Hz. b. Set of power curves for a range of Inductance The authors would like to thank: Ben Kowalski, Tom Sabo, and Ray Babuder
Factors (B). c. Power amplitude dependent on frequency for B 0.001. d. Set of power curves for a range of frequencies. NASA Cooperative Agreement: NNXOSAB43A
Refe rences: Nomenclatu re: T — Temperature L — Leg Length S — Seebeck Coef ficient p — Density
A —Leg Area o — Electrical Conductivity ¢, — Specific Heat
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