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Abstract

In this paper, authors proposed a new maximum power point voltage researching method considering scattered

internal resistance of thermoelectric modules in thermoelectric generation system. The estimated MPP voltage was

compared and considered with result of simulation using LT-Spice and experimental results. From simulation result,

the new maximum power point voltage researching method considering scattered internal resistance of thermoelectric

modules can estimate MPP voltage with accuracy 1.5%. On other hand, maximum power point voltage researching

method not considering scattered internal resistance of thermoelectric modules estimated MPP voltage with accuracy

11%. The experiment result also shows the same result with simulation result. These results show that newly proposed

method in this paper can be estimated MPP voltage more accurately than proposed method in the past.
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Fig.1 Equivalent circuit of thermoelectric module line.
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Fig.2 Equivalent circuit of module line and load.
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Fig.3 Diagram of thermoelectric generation system.
B3 BAEFE S AT LD

Section E Section i Section i Section , Section

lr outn, 3

—

]

i : :

D+@4@+@4E) |
) ]

R\ {2

ii !

1 1

L] 1

'.‘:four,n-2:
]

Current /

0
[
[l
[l
[l
[l
[
[
[
[l
[
[
[l
[l
[
[
[
[
[l
[l
[l
[

)

) '

Iis -‘l“. i

fn-.)‘s: % b
""23-..‘ : ~ : 1
;r-Is-..: s :._: b L

ns “u‘ ﬁﬁﬁhkhﬂﬁhﬁ
L | ey =

Enly EntVg EnaVy EnaVy o Er Ty
Voltage 17

Fig.4 V-I characteristic in module line number 7.
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Fig.6 Diagram of thermoelectric generation system for

considering scattered internal resistance.
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Fig.14 Experimental circuit.
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Fig.15 Experimental results of V - I characteristics.
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Fig.16 Experimental results of V-P characteristics.
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Table.4 Measurement result of each voltage.
Eg[V] | Ea[V] | Vs[V] | Vsa[V]
rin=2.26Q | 12.03 6.78 5.64 2.89
rin=7.01Q | 11.97 6.72 5.79 1.93

4.2 ERBEROER
A CIEERE RO MPP EE & IR TETHE L
MPP £, HERFHETHIE L MPP FBE % a4 5.
2%5 Fin=226QIZBIT DAEROEL, £ 612 rm=7.01Q
BT HHE LR A RT. £ 5 LK 6 OFREITIRG
%‘%ODfﬁ%%E{ﬁk LCTHHELELDOTHD. rin=22600
M, PERTIETITR 2%DRENE U0, FHRETIET
U7 02% L 2> TV A, F T2, 1= 7.01 Q DI,
PERTILETITRRZENF 10%4E U=y, PR AL
CRAEIFN02%E o TWD. O ENLIERTIEE
NTHRETIRIL MPP EIEA LV EfEICHEETE T D

ZENDND.
£S5 ra=226QIF1F % MPP FEED
Table.5 Comparison of results in the case of 7:,=2.26 Q.
MPP Voltage [V] | Error [%]
(SRS 4.50 1.96
Bt R Tk 4.58 0.15
EXERES 4.59 —
F6 ru=701QIF1F % MPP FEED L
Table.6 Comparison of results in the case of 7,,=7.01 Q.
MPP Voltage [V] | Error [%]
Wk TFIE 4.47 10.42
BieETIE 4.98 0.20
EERAE R 4.99 —
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