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The Performance of Wind-Solar Hybrid Generation Device and Its Photovoltaic
Panel Cleaning Characteristics
YUAN Quan', WU Yi-peng'* , SHEN Xin', LIU Jian®, ZHOU Jian-hua’

(1. State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of Aeronautics and Astronautics, Nanjing 210000, China;

2. Research Institute of State Grid, Jiangsu Electric Power Co. , Ltd. , Nanjing 210000, China)

[ Abstract] Small sensors powered by wind-solar hybrid power supply do not require regular replacement of the power supply, and
can be deployed in various remote areas. However, in practice, the photovoltaic panels are prone to accumulation of dirt, resulting in
reduced power generation, and the rotating parts of small wind turbines are also very prone to failure. A wind-solar hybrid power device
with a simple structure and self-cleaning capability was designed, and its solar and wind energy collection performance was
experimentally evaluated based on meteorological statistical data. Moreover, the vibration cleaning efficacy of the photovoltaic panels
under various dust coverage levels was compared. The research results show that the device can generate a maximum output power of
77.28 mW under simulated clear weather conditions (light intensity of 948.1 W/m’). The starting wind speed of wind energy
collection based on piezoelectric and vortex-induced vibration effects is around 1.5 m/s, and a wind speed of 4.3 m/s in the
experiments can generate an output power of 4. 63 mW. After vortex-induced vibration cleaning of the photovoltaic module with different
dust coverage densities, the output power of solar energy collection can be restored to over 84% of the clean state. This study presents
a new technical solution for maintenance-free small-scale micro power generation equipment in remote areas.

[ Keywords ] wind-solar hybrid power generation; vortex-induced vibration; piezoelectric effect; photovoltaic module dust removal
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Fig. 1  Physical and schematic diagram of power device

¥ Mk . www. stae. com. cn



I S S
5864 Science Technology and Engineering

5 T &

2025,25(14)

K1) Pop HFRERE vV AR D MR B
1 su his shhivE 2%,

TWBORT 40 B, B 25 S0 ik, B4 2 i
FISE VPR A0 2 ) R A 06 7 T 1) L 2 1) TR , T O ) O 7
PEBEE A2 1 1 e 1 o3 AR AR Ak, V5 0 % £ B 2y
Kh

p= (2)
K (2) S MR E AR, TN A, 5 HIEEE
Fes VR ;D R R EAR

IR TR TR f 30T (R 5 5k 2 T 4L i
A P18 — AR 25 1 A A0 58 I 8 A6 8 7 A KR JE 1
PRIy, LA ROt v 401 3 0k 0 1T AS P B XU AR b, 3
ol Bl 25 0 H A A S B IR 3 1T 2208 N1, 14
FOSERCH B R B R G, LA B R

1 K

f=5-Ju (3)
K (3) M AT K AR

RN R 2 [ R ity 1F S R T AT A R PR T
PRI 2, 3 o R 35 T LA 4iR B0 A BL A
REIE 40 A L RE LA S B0 XURE B IR B . 2% B 45 3
MRS SEh R 1 A, b s o2 IE ik
W] 1 Y PZT-SH FEHL B % R, BB R B s
BB R HU RN

F1 KEIR-ERBEERERERTSH

Table 1 Dimensional parameters of wind-solar hybrid

power device
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Fig.2  Schematic diagram of simulated solar source experiment
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