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Global Maximum Power Point Tracking Method for
Thermoelectric Power Generation Systems under Non-Uniform Temperature
Conditions using Multi-Verse Optimizer
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Fig. 1 TEG module. (a) Configuration, (b) Equivalent electrical circuit
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Table 1 Parameters of a TEG system

Parameters Value
String number 4
Module number for each string 200
Basic part of Seebeck coefficient 210uV/K
Variation rate of Seebeck coefficient 120uV/K
Reference temperature 300K
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Fig. 2 Configuration of thermoelectric generator system and P-V
characteristics of TEG system under non-uniform temperature.
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Fig. 3 Flowchart of MVO method.
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Fig. 4 Simulation configuration of the TEG system.
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Table 2 Parameters of each spring

Table 3 Simulation results for each condition

Parameters String 1| String 2 | String 3 | String 4
Con |__Zi(C) U7 123 76 41
dition |C0) 47 31 18 13

VodV) | 2404 | 1006 | 603 | 280

L T Rpd©) | 050 | 016 | 010 | 0015
Con LT C) 62 194 237 172
diion | ZC) 32 114 37 52
VodV) | 320 | 900 | 2404 | 1427

2 [ RudQ) | 0019 | 0138 | 050 | 025
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Fig. 5 Simulation configuration of the TEG system.
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Condition 1 Condition 2
Method | Tracked| Tracking| Energy | Tracked| Tracking| Energy

point | time(s) |loss(%) | point | time(s) |loss(%)
P&O | LMPP | 0.726 10.06 | GMPP | 0.828 6.16

GWO | GMPP | 0530 | 255 | GMPP | 0479 1.9
MVO | GMPP | 0405 | 090 | GMPP | 0354 | 071
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Fig. 6 Simulation results. (a) Condition 1, (b) Condition 2
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