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Abstract: A coupled governing equation of thermoelectric materials can be converted into an uncoupled form
to predict the effective Seebeck coefficient of thermoelectric composites, where modified Eshelby model is
adopted. The predicted results by the present approach for serial- and parallel- connected composites and
composite with spherical inclusions are compared with theoretical and experimental results from literatures to
be justified. It is shown that the predictions by the theoretical approaches coincide exactly and show in good
agreement with the experiments.
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Table 1 Thermoelectric properties of matrix and

filler to predict effective Seebeck
coefficients of composites(
Filler Matrix
Seebeck coefficient I 6
-2.9x1 -0.01x1
V/AC] 9x10 0.01x10
Electrical 6 6
.. .85x1 7x1
conductivity [A/Vm] 585x10 56.7x10
Thermal conductivity
1
[W/m°C] > 376
matrix ~
filler
L3
Lo
Ly

(a) Serial connection (b) Parallel connection

Fig. 1 Simple composites used for comparison of
effective Seebeck coefficients of composites,
where fillers are simulated as a penny
shape for the modified Eshelby model
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Fig. 2 Comparison of effective Seebeck coefficients
of serial- and parallel-connected composites as
a function of filler volume fraction, which
include the predicted results by the present
approach and literature and the expenments
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Fig. 3 Comparison of effective Seebeck coefficients
of composites with spherical fillers as a
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predlcted by the present approach and
literature®®
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