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Abstract: Based on MATLAB software and iterative method, a kind of trial-error method for
different natural environments (NET) is proposed. Solar module temperature, solar radiation and
their effects on series resistance are taken into account in this model. Nine I-V curves are
measured under natural environmental conditions to predict the model parameters under STC (i.
e. open voltage Vi .., short current I .;,» maximum voltage V,.;» maximum current I_.g,
maximum power P, .i,i=1~7) . Increasing the number of the measured I-V curves may help for
obtaining more accurate real value of Ve Tirers Vet s Lmrers Purer under STC. In order to test the
validation of this model, the proposed model is used to evaluate the solar energy output of the
module under a condition except for the nine -V curves with nine different natural conditions.
The deviation of the output of the calculated P, from the measured output P, under the
investigated condition (G=647 W/m*?, T=267.7C) turns out to be 2. 73%, which means that
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this kind of trial-error model can be used to design PV modules and predict the yield of the

module under arbitrary natural environment.

Key words: PV module; Power prediction; Model; Correction
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Fig. 1 Solar module under testing on the roof(second
module from left side is the object under testing)
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Fig. 2 Solar module IV curve testing equipment
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Table 1 Simulated R, \R, of module under different T and G
G T R, R. a B as
351  43.165 160.000 0.300 0.043 (0.350) 5.100
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610  66.457 165.000 0.470 0.040 (0.350) 4.470
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327 52.374 160.000 0.260 0.062 (0.350) 4.850
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Table 2 Simulated and manufacture-provided parameter

under standard testing condition (STC)

Parameter Unit  STC(Manufacture) Simulated
Voeret \% 37.27 36. 94
I A 8. 46 8. 87
Vi % 29. 19 29.19
I A 7.88 7.92
Pon w 230 226.6
Ry, Q 114 163
R, Q 0.6 0.4
L A 8. 16 8. 87
I, A 2.41E-10 2.44E-10
a A/C 0. 05 0.042
B v/ C —0.35 —0.35

K FELA M. Al Naci Celik 8 APV 45T
L I FEL UL R T B R ) R B R B O E R L. AR
T 52 B 0 6 B 2 TR RO R G R T (=1~
7. B ) ARB RN LI I B TR P
FFRHESE T REG B TR P ER K. IS
BRADLVE B 5 o A SC 45 A8 IE R OB AR R AR, B FE T
% P R B LI T 00 R G hy RN By W R AE
REIE W R (D) F().

Vm.,dsz—m(T—T,d>—mVT1n(GGf) (3)
Iscrcl’:Gg[(IscihZa(TiTrc[)) (4>

Krp,om BHEHE. TELNFAXTE: m=
0.025 6 X N,/ T, =0.025 6 X60/298=5. 12E-3 V/
K, 5 H A& Kyocera 28 Al 1) KC175GHT fl = ¥ 2>
A1) HIP-240 HDE4 #1241 #f N {8 7€ [7] — %k &
BTG A RRHE G R SRR EE 1 000 W/m® .G A A
SROGHR T 5 B s as B 43 501 A P UL R P S U B R B
T.=25C.

PR 3 Voews Lo ME R E N 5 RUEE T 1
Ve (37.27 V) Fl T (8. 46 A SF SIAHEE, hyy hy
FEL AT LAGE 3 1A



1080 T

¥ i 12 %

*3 HEBINABGHT £HTH
Voeret Lserer s Viret s Lunrer, Proret
Table 3 Simulated Vet Licrer s Vet s Lurer, Porer
data of module under different G and T

Voeste =37.27 Vil e =8.46 AV (e =29.19 V3
Iwe=7.88 A P,y =230 W
Vo dev/ (%) Lt dev/(%)  Puwe  dev/(%)
35.4 —4.9 8.5 0.3 219.3 —4.7
37.2 —0.2 8.7 3.0 222.3 —3.4
37.4 0.4 8.8 4.5 223.8 —2.7
37.7 9.2 8.4 230.7 0.3
37.4 0.4 9.0 6.2 226.6 —1.5
37.3 0.1 9.1 7.7 235.8 2.5
36.2 —2.9 8.8 3.8 228.0 —0.8
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Fig. 3 Procedure of building double-diode model
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Fig. 4 Calculating and experimental I-V curve under

different temperature and irradiance
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Table 4 The deviation of calculated and measured
module Power output
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