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The Influence of the Configuration to the Performance of Thermoelectric Elements
made by SiGe p-type and n-type semiconductors.
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Tomoaki TSUIJI, Chuo University, Bunkyouku Kasuga 1-13-27, Tokyo
Naotake NODA, Shizuoka University, Jyoohoku 3-5-1, Hamamatsu

The simulation model of the two types of thermoelectric elements is made by using Finite Difference Method.
The simulated results are compared to the experimental data. In spite of the large resistance in the experimental data,
calculated results are in agreement with experimental data. An optimum configuration of the thermoelectric element is
obtained.
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(a) One slit model. (b) Three slits model.

Fig.1 The thermoelectric elements made by Hamamatsu Industrial
Research Institute of Shizuoka Prefecture.

Table 1 Geometric properties of one slit model for the experiment.

#| Limm] | /fmm] |H,H; [mm]| H,fmm] | H, [mm]
1 30 15 2.8 5.5 0.5
2 30 23 2.8 5.5 0.5
3 24 15 2.8 5.5 0.5
4 24 18 2.8 5.5 0.5
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Fig.2 The thermal and electric properties of
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Fig. 4 Relationship between V[V] and I[A] with T, = 1173K.
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Fig. 5 Relationship between [ and P*.
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Fig. 6 Relationship between / and P *[W/m?] (L = 30mm,
H,=H,=30mm, H;=0.5mm, H, = 5.5mm).
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Fig. 7 Relationship between L and Pog*[W/m?]
(L -1=10mm, H,= Hn=30mm, H;=0.5mm, H,= 5.5mm).
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Fig. 8 Relationship between Hp and P, [W/m?]
(L=30mm, /=25mm, H;=0.5mm, H.=5.5mm)
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Fig.3 Boundary conditions for the temperature and the
electrical potential fields.

Fig. 9 Electric potential field of the three slits model with I =
025A. (L =L=05=23.5mm, L=26mm, H, =H, =H,,=
Hy=2.5mm, Hy = Hy, = Hz =0.5mm)
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