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ABSTRACT

A study on the PV and Wind Power
Generation depending on Weather Condition

By : Seung-Soo Han
Advisor : Prof. Geum-Bae Cho, Ph.D.
Major in Technology and Home-Economics Education,

Graduate School of Education, Chosun University

The mankind has promoted their life by using fossil energies
such as coal, oil and gas. But we are impending some problems
with exhaustion of fossil energy and environmental pollution.
People concentrates all their energy developing new times of the
oil-shocks in 1970. People envy the energy of the photovoltaic
and wind because it is infinite and pollution—-free, but it has
obvious defects in reliability compared with fossil fuel because it
is lack of economical efficiency. Because these problems it is
needed to increase the reliability of energy supply by developing a
system shich interacts photovoltaic and wind energy. It is
imminent to develop a best suited system shich use photovoltaic
and wind energy suitable for domestic weather condition.Thus,
each development approach to address the shortcomings of the
complex development of solar and wind systems at home and

abroad about the need for research is emerging and there. Solar



power and wind power generation in accordance with the time and
season generation because there is a mutually complementary
relationship power reduction of the storage facility is expected
painter and low strains of hybrid generation system can reduce
our dependence on power.

In this paper, using a combination of two energy complex solar
and wind power is a basic study on system configuration. The
purpose of this study to understand the principles of solar and
wind power, and based on experimental data obtained by solar
and wind power generation system for the dissemination of data
will be important. Solar and wind energy sources through
continuous research and to prepare for the future because the
nature that laid the foundation for ongoing research to study the

significance of this is based.
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Fig. 23 Solar and wind hybrid system configuration
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Table 1 Systerm specifications

Solar panels Module nominal voltage : 12V

Module rated power : 30W

Solar panels Open Circuit Voltage : 22V

Short Circuit Current : 1.91A
Lighting 300W

Wind speed : 0.4m/s~30m/s

Wind gauge
Temperature: 0°C~+50°C
Material : AL Profile 40mm
Design
SIZE : 670%540%1800
Structure

Solar Cells: Angle (07180°)

8 2A7= Y F247] (Main Generator)®} 671 27)
(Aerofoil Blades) ¥ 1719 A <</ (Nose Dome)E = o{glt}h. F¢ &
A7E Aol =FolE JIFdAA AL, 29 2.6(n/s)7HE,
20.6(m/s)el A 12V, 80(W/h)EHe] e, FHo2HE MWEE B
3 g9 E AT AAEE 12Ve AR ALL gyl 53 A
dAc} o 712 AA ZHLS FYH LA} B A A IAH A
A ofgt atn, AN = E 29 o] F&, FI, 2E5EE @ L5

7 g}

e

ol
o
e

Table 2 Meteorological sensors

Wind gauge 0.4m/s~30m/s
Temperature 0°'C~+50°C
Roughness 0 lux ~ 20,000lux
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Fig. 24 Block diagram of the boost converter
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Fig. 28 Schematic of the output characteristics of

solar cells
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Table 3 Resistance due to changes

voltage and current output

Resistance[] Voltage[V] Current[A]
0 17.9 0
2 0.03 0.2
) 0.07 0.2
8 1.2 0.2
10 1.5 0.2
16 2.3 0.2

Resistance[ 4]

20

18

16

14

12

10

\

\ Voltage[V]

\

\

\

% 8 4

l Current[A] ﬁ: N

5 B F+ B 9 20 11312 A3 14 15 16 17

Fig. 29 Resistance due to changes

voltage and current output Graph
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Table 4 Photocurrent from light measurements taken

from a different angle

Angle[’] Current[mAl]

0 0.2

10 0.2

20 0.19

40 0.15

60 0.09

80 0.03

90 0

0 H_‘q\‘
0.15
\Arerage
i \
0

»

Curreni[mAl

Angle Angle Angle Angle Angle Angle Angle Angle Angle Angle
0- 10° 20° 30° 40° an® 60° 70° 80" a0°

Fig. 30 Photocurrent from light measurements taken

from a different angle graph
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Fig. 31 Photocurrent from light measurements

taken froma different angle
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Fig. 32 Experiments on wind power characterization
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Table. 5 Characteristics of wind energy output in 30cm

Wind
Fan speed Current Voltage
speed(m/s)
LOW 2.4 0 0.1
MED 3.6 0.08 1.1
HIGH 4.6 0.2 2.4

Table. 6 Characteristics of wind energy output in 40cm

Wind
Fan speed Current Voltage
speed(m/s)
LOW 1.8 0 0
MED 3.1 0.06 0.08
HIGH 3.8 0.18 2.1

Table. 7 Characteristics of wind energy output in 50cm

Wind
Fan speed Current Voltage
speed(m/s)
LOW 1.6 0 0
MED 2.7 0.05 0.7
HIGH 3.8 0.16 1.9
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Fig. 33 Characteristics of wind energy output
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Fig. 33 Continues characteristics of wind energy output
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