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Abstract

Recently, the attention to renewable energy has increased globally because of the environmental issue and the
global energy crisis. Accordingly, south korea is focused on increasing the renewable energy usage. And the
government enforced a law to the public buildings to install the renewable energy facilities. In this study, the
building to evaluate renewable energy consumption and supply ratio was selected. This building has 9.79% of
renewable energy supply ratio by PV system. In this study, the method for improving renewable energy supply
ratio was analyzed using additional PV system. And The 5 methods to increasing electricity were evaluated. The
method of increase 4.24 times PV arrays area is most efficient way to increase the renewable supply ratio. The
case 1, show that the increasing renewable energy supply ratio of 39.2% compared to exsiting PV system. The
result of the above, consider the additional supply of renewable energy.
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Pm : Rated capacity (W)
IPm: Rated currnet (A)
VPm : Rated Voltage (V)
¢ . Short circuit current (A)
c : Open circuit Voltage (V)
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Table 1. Building outline

Lists Contents
Location Gumi, Gyeongbuk
Use Office
Building Size First basement level, 7 stories
Building area 2,611m”
Architectural area 6,580m”

Fig 1. The exterior of Building
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Table 2. PV module
Lists Contents
Model Name SMT210-S6
Rated capacity (Pm) 210W
Rated currnet(IPm) 791A
Rated Voltage(VPm) 26.55V
Short circuit current(Isc) 8.69A
Open circuit
Voltage(Voc) SAI5A
Size (WxDxH) 1,459x979x40 mm
Weight 17.2Kg
Angle 15°
Azimuth Southwest 15°
Tolerance +3%
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Fig 2. Daily PV system electric production
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Fig 3. Monthly PV system electric production
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Fig 5. Comparison of Monthly electric production
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Table 3. Summary of CASE 1 and CASE 2

CASE 1 Existing Pv system

CASE 2 Increase 4.24 times PV array area
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Fig 6. Seasonal electric production in CASE1, CASE2
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Table 4. Summary of CASE 1 and CASE 3

CASE 1
CASE 3

Existing Pv system
Tracking Pv array
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Fig 7. Seasonal electric production in CASE1, CASES3
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Table 5. Summary of CASE1, CASE4 and CASE5

CASE 1 | CASE 4 | CASE 5
Pm [W] 210 220 230
VPm [V] 26.55 28.58 29.08
IPm [A] 791 7.70 791
Voc [V] 34.15 36.54 37.40
No. Of cells & 54 in . .
. . 60 in series

connections series

AlgdlolAdl =3 5 CASE 49 Azk 2
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Fig 8. Seasonal electric production in each CASE
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Table 6. Supply ratio of PV system in
building power consumption.
Electricity PV system | supply
consumption production ratio
(kWh) (kWh) (%)
Spring
(Mar~May) 137,641 15,978 11.6
Summer
(Jun~ Aug) 137,641 14,214 10.3
Fall(Sep~Nov) 133,421 12,639 95
Winter
(Dec~Feb) 130,028 10,833 8.3
Total 538,731 53,664 9.96
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