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Introduction: Thermoelectric moduls are Results: As a result, thermal and
characterized by a direct conversion of electrical performance of the
thermal energy Into electrical energy. The thermoelectric module Is presented
thermoelectric module presented here I1Is which Includes the decoupled
characterized by a novel module design electrical power as well as the current-
and a lage temperature range. voltage behavior of the module.
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Figure 2. Temperature in the metallization layer

Figure 2 shows by a surface plot the
different temperature gradients on the
metallization layer.
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Figure 1. Asymmetric thermoelectric modul
as well structured mesh of geometry

Computational Methods: Equation 1 shows
the partial differential equation in coefficients

electrical voltage [V]

notation as It Is stored in COMSOL N A |
MUItIphySICS ] electrical currrent [A] = R
2
e, o'u d. o V-(CVu+au—7/)+,B-Vu+au —f 3in O Figure 3. Electrical voltage distribution and the
ou’ ot power and voltage across the electric current
: n-(cVu+au-y)+qu=g-h"gz—on 0Q
hu=r—on 00 Figure 3 Iillustrate the electrical voltage
: distribution as well as the power and
Equation 1. PDE in coefricient form voltage across the electric current.

This approach allows to integrate the
differential equation which descripe the

" I o Conclusions:
thermoelectric efiects. = Modeling asymmetric thermoelectric
o’T - o(ST) - . oT ]2 module with COMSOL Mulltiphysics
Kol oo Tlas g =, = Detailed model on the foundation of

equation based modeling

Equation 2. PDE for the description of thermoelectric ESF% -'-=1

systems
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