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e e FH T R P P B P vl PR ABE ARG S AR 2R 4 ) R A o Dh o 5 e e RO I B R A i O S, B T
SR B K BH LB I BEATLER, 43 0 B 9T 1 DK BH RV T B ) AR AS FAE Y (steady state thermal model, SSTM) Al
S HE R AL (support vector machines, SVM) ik S L RSB T AL BY. 0k, BT 2R EE . KPHEE 4
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Fig. 1. Schematic diagram of solar cell temperature.
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J&, %P SCHiR [16] 32 H Y SSTM:
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(1) W2l AT E I

Te =a1 Ty + (b1 + bW + bs W)
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FINZHay, 8T SR IRZE R RREI, XK
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TARINZH, R Z 73 AL (DE) 45 6 S04
PEXS RIS HGHATHRR, SRS E R

a1 = 1.136, by = 2.622, by = —0.237, by = 0.004,
by = 0.025, bs = 0.001, bg = —0.005.

4 A PH B m T A A By 2 S

RS TR SSTM 2 1 K FH FEL It 1 T80 H 3
T A Lt 8 Ay AR A ) 22 S DR IR A i
A o PR S5 DR 20 A PH LB RS2 . (L S B 2%
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e, ARG, s ES O Mg,

B8 5 AL B30 C R g AN SVM B 346
D SVM BN | 5 15/ B AH ORI U3 [5] PSO
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5 ZRFemiEE

FRAE BEAG M S 06 ) R, fE T AT AR A
(PT100)  RUGH A% B + 1 5 5 B2 T 4 D IH P vt 00 it
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b [ |
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L L i S e
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W wE | T fir
e > Bl
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i g >
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Fig. 2. Schematic diagram of the measurement for so-

lar cell temperature.

PT100 i J3 A2 328 5 A1 XU IH A% 18 s v 2% 60 10 o
JEAF SIEARER, K REBIEFS, JFLF D
EAET7 SRR EAIHL; [RIRF, K BH S 5 P 4
158 55 2 TR A I LUK B S 10 A 77 3R 15

F I R E] EAIAL. AKRH Hth R S & RS2
i 3 Fros.

3 KBHHIBINRSER- & 1, TN 2, RETAES,
3, Wiy s PT100(21); 4, 348 5, ML, 6, HA
SR 7, KRR 8, XU AP AE E shiBBE A 42

Fig. 3. Experimental platform for measuring solar
cell temperature. 1, IPC; 2, data acquisition box; 3,
PT100; 4, support; 5, wind speed sensor; 6, pyranome-

ter; 7, solar module; 8, dual-axis solar tracker.
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025 5 75 1013515

----------------

4 T LabVIEW KPFH IR SLE-F & EArHL
Fig. 4. Experimental PC platform for measuring solar

cell temperature based on LabVIEW software.
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Fig. 5. (color online) Solar global radiation intensity

and solar cell temperature at the same time.
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WG SHR B v MEEEE N 40, HEERECH
500, C Fl g TRV B 430 v B oM [22, 27) Fi (278,
22]) JEI A I RN 2.0, &R AR TN 2.05.

#1 BEMRAR

Table 1. Contrast of parameter optimization.

FEE MRRHR? WITRRE c g
cv 0.980 1.039 97.01  0.016
GA 0.978 1.073 100.01  0.026

PSO 0.984 0.911 100.80  0.044

NG E T SCHE H A TN RS L (RS B, A
) B YN SRR FE AR SEFE AR, SR BPNN #4742
RERN TR, FF 51 N AT S 7 AR BH Hith SSTM, f5
J BL B Y R 2 A0 SSTM () Z2 45 % . BPNIN )
NHEZHALE N MNZE RN 3, 208 T,
G MW, BEANECN L, 5880810, i ET A
oM, BTy B2 Fnd H 2 B 4% 3 bR £ 1 ik
tansig BN logsig PR, IZRIXECH 1000,
SJEFE N 0.01, HFRiEZN0.0001. K H DE &2
XK BH B SSTM 347 8 IR, HF RSB B
FEERCN 40, B R F80.9, LXK TH0.9, i
KEARIRECH 5000, FEF 500 HMAREREA, fEL
R SSTM #7ifi I, BPNN #1 PSO-SVM il L 8%
o), BN AH S TR A = R ) T 4 R
XL 6 fE 7 B, Hodr B 6 =R AR
TRIAE 5 MFE A T LR B 7K = o2 1) 75t
DUAE 2 390 5 SEME AR AR R 2. B 6 R R 7 T %,
PSO-SVM, BPNN HI SSTM HAHR % 2 H4E fo 4

58 T T T
/50@
48

18 20

52

46

40

341

ARBH L/ C

28

- SSTM~+PSO-SVM
-~ A4 - BPNN

29 ) )
0 20 40 60 80 100

MR FEAEALLEL
6 SSTM, BPNN # PSO-SVM ) Fill i 5 S i
b
Fig. 6. Comparison between the predictive values from
SSTM BP, PSO-SVM and the measured values.
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Fig. 7. Relative error between BPNN model and PSO-
SVM model.
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Abstract

Establishing a general and precise solar cell temperature model is of crucial importance for photovoltaic system
modeling, the loss analysis of output power, and conversion efficiency. According to the complex mechanism of solar
cell temperature, in this paper we study the steady state thermal model (SSTM) of solar cell temperature and accurate
prediction model of method of support vector machine (SVM). Firstly, based on the approximate linear relationship
among air temperature, solar radiation intensity, wind speed and solar cell temperature, the polynomial model of solar
cell temperature is established and the unknown parameters of the model are extracted with the improved differential
evolution algorithm. Secondly, in order to improve the accuracy of SVM prediction model, the particle swarm opti-
mization algorithm is adopted to optimize the parameters (including kernel parameter g and penalty factor C from
the radial basis function kernel) of SVM. After the input/output sample set is determined and the training set and
test set are classified, a prediction model of solar cell temperature based on particle swarm optimization support vector
machine is established. Finally, experimental acquisition platform is built to reduce the influences of air humidity, solar
incidence angle, and thermal hysteresis effects on PV cell temperature. Through contrasting experiments, it is shown
that the established fitting of the SSTM is better than the models given in other literature, and the prediction model is
reliable, comprehensive and simple. The selected parameter optimization algorithm is superior to genetic algorithm and
cross-validation method established on the optimization performance, and the accuracy of prediction model is superior

to the prediction performance of back propagation neural network and identified SSTM.
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