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Experiment on the Series and Parallel Connection Performance of

Thermoelectric Generator

XIA Xiaokang, LI Can, YUAN Xianfeng, CHEN Xiaoxiao
( School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : To reduce the energy consumption of data room, the research was made on the equipment design of
thermoelectric power generation technology recovering the low-temperature waste heat. Through experimental research of
constructing the small thermoelectric power generation simulation equipment, experimental data were achieved about the
short-circuit current, open-circuit voltage and the load power for the thermoelectric modules with different number of
thermoelectric generators under different temperature. The analytical result shows that the short-circuit current and open-
circuit voltage increased with the increment of temperature difference and numbers of thermoelectric generators connected
by the series or parallel ways; Under the condition of low temperature difference, the thermoelectric module inner resistance
of the designed small thermoelectric power generation simulation equipment is about 100 Q without the consideration of
contact resistance; The temperature difference from 10 “C to 20 “C can be used as the thermoelectric generator working
temperature of data room to recycle the low-temperature waste heat.
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Fig.1 Schematic diagram for the simulation equipment of

small thermoelectric power generation
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Fig.2 The schematic diagram of thermoelectric generator
arranged in the bar groove
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Table 1 The experimental data of the short-circuit
current under different temperature differences mA
P—— B E/C
) 5 10 15 20 25
10 J #3I5 28.0 268.0 506.0 604.0  776.0
20 J eIk 103.0 338.0 533.0 762.0  920.0
30 FrHRIE 109.0 320.0 450.0 627.0 790.0
40 J eIk 42.0 238.0 442.0 618.0  772.0
50 i HR G 81.0 224.0 450.0 608.0 754.0
60 JrHR Ik 88.0 322.0 521.0 683.0 805.0

10 Jr5 10 A 9FBE 202.0 562.0 992.0 1382.0 1612.0
20 520 otk 96.2 572.0 942.0 1 442.0 1 882.0
30 530 F9FBE 103.6  508.0 870.0 1 321.0 1 341.0
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Fig. 3 The variation curves of the short-circuit current of

thermoelectric module under different temperature difference
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Table 2 The experimental data of the open-circuit

voltage under different temperature differences \%

- B E/C
5 10 15 20 25

10 FrHix 0.108 0.129 0.254 0.368 0.466
20 HIK 0.105 0.404 0.610 0.912 1.040
30 ARk 0.215 0.572 0.858 1.085 1.354
40 FrHIEK 0.173 0.704 1.165 1.672 2.020
50 Fr HK 0.340 0.932 1.361 2.060 2.330
60 i HilK 0.382 1.208 1.950 2.440 2.970

10 A5 10 A3E8¢ 0.075  0.218 0.345 0.492 0.604
20 B 520 FI9RBE 0.173  0.457 0.717  0.990 1.189
30 530 A9FBE 0.198  0.380 0.657 1.393  1.045
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Fig. 4 The variation curve of the open-circuit voltage of

thermoelectric module under different temperature differences
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Table 3 The accumulated generating operation of the open-

circuit voltage of different number of thermoelectric
generators under different temperature differences VvV

W E/C
K E
5 10 15 20 25

10 J HHE 0.108 0.021 0.125 0.114 0.098
20 A HR I 0.105 0.299 0.206 0.302 0.128
30 FHR I 0.215 0.357 0.286 0.227 0.269
40 IR 0.173  0.531 0.461 0.507 0.348
50 Fr IR 0.340  0.592 0.429 0.699 0.270
60 FrHRIE 0.382  0.826 0.742 0.490 0.530

10 510 A8 0.075  0.143  0.127  0.147 0.112
20 520 FIEHE 0.173 0.284  0.260  0.273  0.199
30 530 AIEHE 0,198 0.182  0.277  0.736 -0.348
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Table 4 The experimental data of the power of 40

pieces of serial-connected thermoelectric

generators under different load W4
B 2E/C
HE Q
10 15 20 25
20 0.808 4.685 9.005 17.898 21.300
60 1.734 8.801 17.302 34.565 41.934
100 2.132 10.368 20.070 41.088 50.126
140 1.916 10.588 21.513 42.196 53.990
180 1.910 9.856 20.442 41.127 53.858
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Table 5 The experimental data of the power of different
number of thermoelectric generators with load 100 Q W

- R Z/C
) 5 10 15 20 25

10 FrHiHx 0.56 2.43 462 10.82 12.82
20 FrHEK 1.28 5.11 9.80 23.52 24.21
30 FrHREK 2.28 7.56 18.49 24.80 39.19
40 FrEE 2.13  10.37 20.07 41.09 50.13
50 FH K 0.90 11.83 21.25 35.52 49.70
60 i HHK 0.44 2.96 8.53 19.71 26.63

10 510 A9l 0.86  2.79 729  9.06 15.44
20 520 F9FEe 2.13 8.64 18.58 30.25 34.57
30 530 F)FlE 0.98 6.50 13.99 33.76 51.12

J T MR, B 100 QR , XN R AL
ey 7 B R e AT 28R AL B, ORI 2 T 1
BRI PS 45 R LK 6.
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Table 6 The power accumulated generating operation of
different number of thermoelectric generators with load 100 Q W

. . woRE Z/C

zeraN 5 10 15 20 25

10 JrHix 0.56 1.87 2.19 6.20 1.99
20 FrHEK 1.28 3.83 469 13.73 0.68
30 frHREx 2.28 528 10.93 6.31 14.39
40 JFrHEx 2.13 8.24 9.70  21.02  9.04
50 FrHIx 0.90 10.93 9.42  14.27 14.18
60 J HiIx 0.44 2.52 557 11.19 691

10 fFr5 10 FofEe  0.86 1.92 4.50 1.77 6.38
20 Fr520 FofEe 2.13 6.51 9.93  11.67 4.32
30 530 A ofEe 0.98 5.52 7.49  19.77 17.37
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