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Abstract: In the thermoelectric power generation experiment, four thermoelectric plates (TG12-6-024) were
connected in series. The set up test table was used to simulate the natural hot air temperature and hot air flow rate to
change the temperature difference, and then the relationship among the thermoelectric voltage, resistance and
temperature difference was analyzed. The maximum power point was achieced by connecting the adjustable
resistance, so as to draw the characteristic curves of P—R and P—U for the thermoelectric sheet. According to the
experimental data,the module model of power supply and temperature difference power generation was constructed
in Matlab,and the output was controlled by the traditional incremental conductance method. The error of simulation
results and experimental data was less than 6%, and the tracking speed was around 10 ms. The classic MPPT
algorithm was improved on the basis of observing and analyzing the P—U curve. The simulation results show that,
compared with the traditional classical algorithm, the improved MPPT can achieve the maximum point tracking and
maintain stability within 2.2 ms, and it is suitable for the tracking control under the severe fluctuation of the actual
large temperature difference.
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Fig.1 The model diagram of experimental table
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Fig2 Curves of temperature difference and open circuit voltage
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Tab.1 Comparative data of open circuit voltage and temperature difference
i/ (kg-h')  ZECC JFEEHE/V O WEY/(kgeh)  2ECC JFEEHE/NV G (kg-hT)  RZECC JFEHUE/V
5.46 0.51 5.73 0.60 5.55 0.63
10.21 2.02 11.13 2.37 10.57 2.12
15.75 3.64 15.71 3.89 15.24 3.52
12.8 21.13 5.24 14.5 20.70 5.47 16.2 20.39 5.18
25.84 6.80 25.49 7.01 25.57 6.92
31.02 8.32 30.25 8.45 30.06 8.18
35.47 9.98 35.77 10.40 35.36 9.79
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Fig.3 A graph of the relationship between

variable load and output power

H &1 3 R H 3R R A B ) D R A A o —

(R d5e KA o FROOR AR 199 P BHL 2 i 45 L 25 1) 22
AR | H 2 R T A2 0 22 1 A8 Ab e B A X 85
AN g () ATLR 10 Qo F5e KT 5 A5 6 Bz 1Y)
T2 Ry B AR DT FC BELAE™ , B Py BHL 5 £ 288 H BHLAH
EMIR=R, o SRJGXF L3k 3 CIR B, 43 0]
#2353 12.8 kg/h, 14.5 kg/h, 16.2 kg/h, M T
0 240 5 AR R I B 5 e R K ) R AR 2 (]
KFR IG5 2 2 8
£2 RESRANEME L
Tab.2 Comparative data of temperature difference

and maximum power value

TP/ PC SRR INA/W N EERIIZW - R2E/%
24.28 1.08 1.01 5.56
25.69 1.21 1.16 4.13
28.42 1.44 1.45 0.69
25.46 1.10 1.13 2.73
27.44 1.37 1.34 2.19
28.83 1.47 1.49 1.36
31.56 1.83 1.82 0.55
33.93 2.17 2.12 2.30
36.96 2.49 2.50 0.40
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Fig.4 Experimental schematic
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Fig.5 Simulation waveform diagram of MPPT based

on incremental conductance method
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Fig.6  P—U curve of thermoelectric power generation

under nine working conditions
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Fig.8 The comparison chart of the improved

MPPT algorithm simulation results
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of repeated temperature difference changes
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