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ABSTRACT Recently, the use of renewable energy has been increasing to achieve carbon neutrality. The concept of a zero-energy
building is also attracting attention. In this study, a preliminary study was conducted to analyze the feasibility of a hybrid wind and
solar power generation system between buildings that utilize the building wind generated by the Venturi effect. For this purpose, the
wind speed and sunshine hours were monitored in the area where the building wind blows by the Venturi effect, and the power
generation depending on system types, areas, and season was estimated. Consequently, the wind power generation system showed a
larger amount of power per area than solar power. The wind power systems can generate larger power if wind power blades are
installed along the height of the building. As a preliminary study, this study verified the feasibility of the system utilizing building
wind and suggested follow-up studies.

Key words Wind power(3 ), Solar power(8] %), Hybrid systems(3}o] B 2] = A| AH]), Venturi effects(Hl £ 2] &1},
Building energy(1 o o] 4 A])
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Fig. 1. Equipment for measuring wind speed and sunshine
hours
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Fig. 3. (a) Picture and (b) simplified schematic diagram of
the measurement site
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Wind power generation (kWh)
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Solar power generation (kWh)
= Average solar irradiation (200 W/m?)
x Solar panel area (m?) x Sunshine hours (h)

x Efficiency (20%) + 1000 (3)
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Table 1. Front and side wind speed and their ratios

Date Front wind Side wind Ratio
speed (m/s) speed (m/s) (front/side)
5.15 3.01 1.79 1,96
5.16 4.27 1,60 2.66
5.17 3.17 1.33 2.39
5.18 4.46 2.87 1.56
5.19 3.89 1,57 2.49
5.20 3.14 1.35 2.32
5.21 3.36 1,74 1,93
5.22 2.79 1.39 2.01
5.23 3.22 1.28 2.51
5.24 3.15 1,81 1,74
5.25 3.29 1.80 1.83
5.26 1.51 0.44 3.42
5.27 3.95 2.24 1.76
5.28 4.26 1.61 2.64
5.29 2.58 1,52 1,70
Average 3.37 1.62 2.08
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Fig. 4. Front and side wind speed at the terrace region
between buildings
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Table 4. Wind power generation with various rotor diameters

Table 2, Average wind speed and expected front wind speed

for the hybrid systems for buildings
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Table 3. Wind power generation at the general systems and

hybrid systems for buildings
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Table 5. Average sunshine hours and expected sunshine
hours for the hybrid systems

Spring | Summer | Fall | Winter
(Mar (Jun (Sep | (Dec
—May) | —Aug) | —Nov) | —Feb)

Seasonal average

. 131 . 152
sunshine hours (h)m] 700 03 6:00 | 5:5

Expected sunshine hours

151 102 11 114
at the hybrid systems (h) 5 30 318 | 3

Table 6. Solar power generation at the general systems and
hybrid systems for buildings

Spring | Summer | Fall | Winter
(Mar (Jun (Sep | (Dec
—May) | —Aug) | —Nov) | —Feb)

Solar power generation at
the general systems with a
solar panel size of 1 m’
(kWh/day)

Solar power generation

0.28 0.22 0.24 | 0.23

at the hybrid systems

for buildings with a solar | 0,15 0.12 0,13 | 0.13

panel size of 1 m’
(kWh/day)

Difference (kWh/day) -0,13 | -0.10 | =0.11 | -0.10

Table 7. Solar power generation with various solar cell panel
sizes

Spring | Summer | Fall | Winter
Solar power (kWh/day) (Mar (Jun (Sep | (Dec
—May) | —Aug) | —Nov) | —Feb)

Solar panel sizeof 1m® | 0,15 | 012 | 013 | 0.13

Solar panel size of 25 m’ 3.85 3.03 3.30 | 3.23

Solar panel size of 100 m’ 15.40 12.13 13.20 | 12,93

Solar panel size of 625 m’ 96.25 75.83 | 82.50 | 80.83
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