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ABSTRACT
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Purpose: It is very important issue to reduce energy consumption in worldwide. Especially, building sector accounts ~ ZAIE 0 = 2

for a large portion in whole energy consumption. In order to reduce energy, application of renewable energy system is
essential and using BIPV system is the most efficient method for saving energy in case of Korea. Aim of this study is to

PVIHY ZAtHO| LA
BIPV A|AE

develop prediction method of total solar irradiance on inclined surface of PV panel and to verify the method through  Solar irradiance prediction
comparison with real measurement data. Results of this study will be utilize for implementation of Optimal BIPV system  Total solar irradiance on Inclined surface
design at early design stage which is final objective. Method: First, this study develop two methods to predict total solar ~ f PV panel

irradiance on Inclined surface of PV panel which utilize different calculation method of horizontal solar radiance and
conduct adequacy review through comparison analysis with real yearly solar irradiance data which is measured by
Mock-up Facility Result: The results show that the modified prediction method improve prediction performance of total

BIPV System
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solar irradiance on inclined surface comparing with existing method. the modified method decrease error range between  Accepted Dec 18, 2017

real measured results and predicted results.
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Table 1. Information of Mock-up
: Longitud 126.58°
Location| Latitude 37.34°
Time zone GMT +%h
Area 2384 m'
3 . ~ e Building Wall Dry wall + PV panel
Fig. 1. Mock-up Facility Roof  |Light weight steel + PV panel
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Table 4. Comparison of measured irradiance with estimated irradiance
and error analysis(orientation: East)

Ang. Chart
1,500
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£1,200
z
S 900
§ 600
3 &
g 300
0
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Alt1 [ MBE: 24.8 CVRMSE: 46.9
Alt.2 | MBE: 6.8 CVRMSE: 30.3
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§ Measured radiatio
g 900
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8‘ 300
0
1 2 3 4 5 6 7 8 9 10 11 12
Month
Alt1 [ MBE: 20.5 CVRMSE: 58.1
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Table 5. Comparison of measured irradiance with estimated irradiance
and error analysis(orientation: SouthEast)

Ang. Chart
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g 3
S S
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Table 6. Comparison of measured irradiance with estimated irradiance
and error analysis(orientation: South)

Ang. Chart
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Table 7. Comparison of measured irradiance with estimated irradiance
and error analysis(orientation: Southwest)

Table 8. Comparison of measured irradiance with estimated
irradiance and error analysis(orientation: West)
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Fig. 2. Improvement rate of MBE
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