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Modeling high temperature hot spot formation in solar cell module as emergent

phenomenon
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First, an infrared camera image and a burned image were obtained by

reproducing the phenomenon in which a high temperature HS of 250 ° C was generated partially in a
single cell module. Next, a model for simulating the temperature distribution of the solar cell is
modeled on MATLAB, an attempt is made to reproduce the temperature distribution and the temperature
rise graph, and the temperature distribution with the accuracz of several tens of percent with
sufficient accuracy for detecting the presence or absence of high temperature HS I confirmed that
prediction is possible. The model expressing the emergent phenomenon reproduced the phenomenon in
which scorching expands using the automaton method. We also collected basic data on the temperature
characteristics of avalanche voltage Va from fundamental experiments of heating by single cell solar

cell and hotplate and confirmed that there is a strong correlation between Va and short-circuit
current Isc of about 1 V change per 25 ° C.



¢ X C—19, F-19—1, Z—19, CK—19 (dm)

1. WHEBHMEE IO =

AUTF AT Y =L EINDKEERE
VAT LAOREENEE SN TN D, kK
D T2 N T2 KB HE HE DM KA VL E ] A
FRASEETD, RSF AR IR L 7
EEZL DTRAEET D, FATHE TR, 2
m b B E LREMATEOBREET LV
WHRITA 2725, HS %28 9 @iIREET L O
SN SRR

2. WHIEDHI

ARl mBEEOREbz HEEL THS |
ETRET V] ORFEEIToT,

3. WHEDTE

AWFFEIL, HS Bk & RIS B2 72 (R
Tz, PEEARRYE T 0 2 OB —IEEH
AR LI-BveT v a2, IERIEES L
L CoO HSIRETFHNIEET D &) Bz
REBEGET, BFREOFWRELH S 27
LBRFICTF ¥ LU LT,

4. WFFERE

FORE, FTEEHS 2HELE®U
—IVIZE Ay Te TR/ S 2 A B ERIC
XV RIMNRES A T it L & i A5
72, Fig.1 ® X 912 HS 1% 250°CLL LR
WCEE LT,

(a)Thermal image (b)After the measurement

Fig.1 Image of cell
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(a) No.1 (b) No.5
Fig. 2 The thermal image

(b) No.5
Fig. 3 Temperature distribution by

simulation
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(b)Simulation

(a)Thermal image

Fig.4 Cellular automaton
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