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Fig.l Internal structure of simulation model for solar silicon battery
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Table 1 Parameters of monocrystalline silicon solar battery
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Fig.2 Simulation outputs of silicon battery characteristics
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Fig.3 Simulation outputs of silicon battery characteristics under
different radiant intensity

HIB] 3a WA, ANFRRSS SRR T, R Lt
ML AL R R ARL RO Al s B R s BE T I, Al
Tt LU AN D WG s h A 3b BREDE it 2h
AR, AER AR R AT, R Lt )
A PATME— I KD HAan R ARUEAE 18 Ve
TOCERAE R Rt R I TR RS, ool i i ) &5
e, iR W EA RS, 5
O Hut A K BHAR ST S 1000 W/m® 44 F i e IR 1 78
R SLIE 4 B

i/ C

-0 ——25 —=— 50
4.0 70
35 60|
3.0 50
B %30l
215 &30
1.0 201-
0.5 101
0 . . . T . . . .
5 10 15 20 25 5 10 15 20 25
R/ V HIR/V

a. HUE- TR b. TIF-H R R
B4 RE&ETFTHALL L RS G AL R

Fig.4 Simulation outputs of silicon battery characteristics under
different junction temperature
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Fig.5 Experiment results of 18V/60W silicon battery output
characteristics under different radiant illumination
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Fig.6 Schematic diagram of maximum power point tracking control
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algorithm based on perturbation and observation

MPPT 45 il i S I AGr PEE D' HEL T P A S P S 5 i £
LR, MR R e SR SR DR B L e K T 46 I X
f¥) Boost FLEII &7 L, AT it ' rhaith v s W
Js, A2 Jgoxt W KD s (0 TAR L, B AR R B
PNIEST

4 ETHHNUEZRAPRGEELRBRATIRS
i A 1R I

4.1 ETFIhMELR MPPT 5515 E

i THAE MPPT $Lal S F IS AT 2, AWt
FUHIH Matlab )5 ECER AL E T OKBA fgfi )t fiit MPPT 45
IR, %ZRGEEE DGRBS, MPPT #EhilB ., ik 5
Pl (pulse width modulation, PWM) #ik % DC-DC TF
A AR DU o AL, R Ge 0 SUHEE ] 8 o,
o, KBHBEREE I BB H0k B Wi 1,

ARG EARK K AR LK) ode23 Jyidk, 1 B H) ¥
Eh 0.6 HRINFSIIRFEANS PWM bk 3 18 A
LSRR A B E AR, WA 0.001 s5 A PHAR S 3 «
1000, 600, 800 W/m?; HEJEHIL R 25°C, R KL
WA TR T BRI ) R 0.2 s ABH BE R FL 4 H v
SRR R WK 9 Fir.

U
l - — -
: i
[1— @] i 10U )
o Sy == L 4z == o
HRBBEY | g j‘_‘%l T B | R g T ik
S 1 »lg [m—»{5]
PNGLT U —
gk | AR ]
ERLLAEY )
[ e n
) g
G
’}J PWM
ST ”

FER G

B8 #itdi (MPPT) #4| 4 %iy AIER

Fig.8 Simulation structure of maximum power point tracking (MPPT) control system for silicon battery
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Fig.9 Simulation results of MPPT control for silicon battery
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Test and simulation of solar silicon battery tracking algorithm
based on maximum power point

Wen Tao'?*3, Hong Tiansheng™***, Li Zhen>*?, Ou'yang Yuping’*?,
Liang Jianlong®, Zhen Xin?
(1. Key Laboratory of Key Technology for South Agricultural Machinery and Equipment, Ministry of Education, Guangzhou 510642, China;
2. Machinery Laboratory of China Agriculture (Citrus) Research System, Guangzhou 510642, China;
3. College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: China Nowadays, solar photovoltaic energy applications has been penetrated into all areas of industrial and
agricultural manufacturing in China. Due to fluctuation and randomness of solar radiation, solar efficiency was not fully
utilized and operation devices were vulnerable to damages because of unstable power supplies. In this paper, regular
silicon solar batteries were studied and the intelligent detection technology based on perturbation and observation was
employed to track maximum power point of silicon solar battery and applied to the solar power equipment. By
comparing the traditional method and the (maximum power point tracking) MPPT method, the experiment indicated that
power outputs using MPPT method improved 11% compared with that by traditional method and suppressed power
supply fluctuation effectively.

Key words: solar energy, silicon batteries, tracking, testing, maximum power point



