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Amalysis of the Diode’s Role in Solar Cell and Module

CHEN Ming ,MAO Yan ,LIU Zhuhong
(Institute of Solar Energy System,Sun Yat-sen University , Guangzhou 510006, China)

Abstract: There is concrete analysis of the diode’s role in solar cell, photovoltaic module and array.
Using the Matlab and Simulink tools. According to the simulation model of solar cells, the simulation
model of photovoltaic module and array is established, and the role of diodes in the solar cell, photovoltaic
module and array is analysed and caleulated. And then, the results from diodes which have different
conduction voltage and different influence on the output power of photovoltaic module and array is simula-
ted. Calculation results show that the correct choice of diode’s conduction voltage is beneficial to improve

the output power of photovoltaic module and array.
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Fig. 1 Equivalent circuit of solar cell
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Fig.2 The characteristic curve of solar cell
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Fig. 3 Simulation model of PV module
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Fig. 4 The V-P curve of PV module
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Fig.5 The V-I and V-P curve of PV module with
different light intensity
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Table 1  Simulation results without diode

SR, (W - m™) S A S WEIYpp y skl
DalRE AR PiEME HHE
1 000 5 0. 098 0. 285 0.3 169.7 169.7
800 4.001 -30. 61 30.93 0.017 151.1 161.2
600 3. 001 -33.06 33.35 0. 06 118.75 152.73
F2 AZWEHEITALR (FEHRE6V)
Table 2 Simulation results with diodes (Von = 0.6 V)
JoIEREE/ (W/m™)  fEBEHW/A  — FF 56 B, BEL v F, e/ V LV HIFThFR/W
DRl AR PiE(E HHEE
1 000 5 0. 098 0. 285 0.3 169.7 169.7
800 5 -0. 54 0.98 0. 093 151. 1 161.2
600 5 -0. 54 0.95 0. 057 124. 58 152.73
£33 AIWEHEITRELSR (FEHRE2V)
Table 3  Simulation results with diodes (Von = 0.2 V)
SR (W) i O SRRV ey i
e TRIEEY PiEE HHEE
1 000 5 0.116 0.345 0.078 169.7 169.7
800 5 -0.124 0.49 0. 063 151.1 161.2
600 5 -0.124 0.57 0.079 126. 36 152.73
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Table 4 The results with by-pass diodes (Von = 0.2 V)

SRR — A — A

(’I;“:yi%/) iﬁfﬁ%ﬁig ﬁfﬁ];;;f T BT ARU/A KT A/A TAERE/Y  TAERW/A  BKIE/W
1 000 0.909 0 0.909 0 4. 447 4.447 342.9 8. 895 3050
800 0.874 6 0. 808 4 4.281 3.963 354.0 8.245 2919
600 0.961 9 0. 862 8 4. 699 4.225 317.3 8.924 2 832
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Table 5 The results without by-pass diodes
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