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Characteristics of electric power for thermoelectric generator with tube thickness

B. C. Woo. H. W. Lee, D. Y. Les,

LoJ. Kim

Korea Electrotechnology Research Institute

Abstract - The purpose of this study is to manufacture
and test a thermoelectric generator which converts unused
energy from close-at-hand sources, such as garbage
incineration heat and industrial exhaust, to electricity.

A manufacturing process and the properties of a
thermoelectric generator are discussed before simulating the
thermal stress and thermal properties of a thermoelectric
module located between an aluminum tube and alumina
plate.

We can design the thermoelectric modules having the
good properties of thermoelectric generation. Resistivity of
thermoelectric  module  for  thermoelectric  generation
consisting of 62 cells was 0.15~04Q2. The maximum
power of thermoelectric generator wusing thermoelectric
generating modules can be defined as temperature function,
and in this case it can be analogized the linear relation
between current and voltage characteristics as function of
temperature. The thermoelectric  generator using 32
thermoelectric modules was assembled with 32 directly
connected modules that they constrained for two kinds of

heat transfer tube with key joints.
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Table 1  Properties of thermoelectric module
&) ~ 57 Resistance(2) |Figure of merit(Z)
ERaRag 2.005 2.550x10°
Altec 1011 0.288 1.995x10 "
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Fig. 1 Varnation for electric voltage with temperature
difference(R=2.1562, Z=2.5x10"%)
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Fig. 2 Variation of electric power and electric
resistance.(Hot temp. : 90C, Cold temp. : 15T)
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Fundamental diagram of thermoelectric
generator with key joint
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Fig. 4 Thermoelectric generating response under
several temperature differences using 32 modules
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Fig. 5 Relation between maximum power and current
under several temperature differences
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Fig. 6 Relation between electric power and current
under several temperature differences
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