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Abstract

Long-term solar irradiance data are required for reliable performance evaluation and feasibility
analysis of solar photovoltaic systems. However, measurement data of the global horizontal
irradiance (GHI) are only available for major cities in Korea. Neither the direct normal
irradiance (DNI) nor the diffuse horizontal irradiance (DHI) are available, which are also
needed to calculate the irradiance on the tilted surface of PV array. It is a simple approach to
take advantage of the decomposition model that extracts DNI and DHI from GHI. In this study,
we investigate variations of solar PV power estimation due to the choice of decomposition
model. The GHI data from Korea Meteorological Administration (KMA) were used and
different sets of typical meteorological year (TMY) data using some well-known decomposition
models were generated. Then, power outputs with the different TMY data were calculated, and
a variation of 3.7% was estimated due to the choice of decomposition model.
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B FFA A" HEAR dlE oy A1 B7HE SlohAe B2 VA E(TMY, typical meteorological
year) Blo|8] — 7Fhs] EE7 ) dHolE7E B o st A7 5749 oeg o & Qlof| tiRE-9] 7 dHlolEHo]
2= i M AARFGHI, global horizontal irradiance) B8 ST ol A= 714442 GHIRE AlE
Skl et 3}1]‘1, Eog Al AR O] HR) & o) Ao, HYFR] s EHPOA, plane of array)of] =2
Sh= UATERS Akl QaiA= HAH 2EAARHDNI, direct normal irradiance) 7 8™ AHIALEF
(DHL, diffuse horizontal irradiance) = H .8 5}c}. €2 Bj¢g A oA g IsiEo0] £E3F DNI9F DHI ©]
o|E1 S Hee7] 98] GHIZ 0]5-& of|&a}= 242 a] mel(decomposition model)-& F& A8k QJr?.
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Table 1 Weighting factors of weather elements

Weather Element Global Horizontal Direct Normal Max Dry Bulb Min Dry Bulb Mean Dry Bulb
Irradiance Irradiance Temperature Temperature Temperature
Weighting Factor 5/20 5/20 1/20 1/20 2/20
Weather Element Max Dew Point Min Dew Point Mean Dew Point Max Mean
Temperature Temperature Temperature Wind Velocity Wind Velocity
Weighting Factor 1/20 1/20 2/20 1/20 1/20

FEE7VJdlolH Azt A2E aofeld thaat At @A 1914 Table 19] 107) 71384 == @7
FREZ(CDF, Cumulative Distribution Function)7} 716l 238t 412 57 SHYES A4t 2
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Fig. 1 Effects of decomposition models on GHI in TMY data

TMY gllol8jofd GHIS| ¥-5-82 ZollA 2%5 Al <fstH WHA] EAlolA 1% olstolot. TRt Fig, 1]
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FRa] elo] mE DNI AFZgHe] Zjol= AFgs] 29, TMY H|olE]oflA DNIC] 54 (Var)-2 20%°]
o} AgollA 23.3%= 71 31, Q1A 20.9%= 71 WA Vet GHIS B wshd, 106] oAk
HojFy e}, AukA o & CIBSE, Louche, Orgill, Reindl-2, Lee 2013, Lee 2017 REE0] W7
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A9, Fig. 2 DNIO|A 1 Zfoli= 2o 6.6%(H1F) = S7 Rttt
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Fig. 2 Effects of decomposition models on DNIin TMY data
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71&017 EjoFdA] g | ZEeks YARKPOA IARPL, Fig, 304 HEo], | 23 Tdoh=
(direct) LA, ShsollAl At Holl EEsh= (sky—diffuse) LARE, Z|ZEHA BEARE Hofl Tdsh=
(ground-reflected) FAFRFS] 3712] AJ2.0 2 FAJHTY. Direct JE-2 DNISF QAFES] TARRIS] H0 =2 Alit
< ok SEAIRE, diffuse “d4237F ground Zdit- PAREE] aLof Tt R 7} Qlofof ottt A 2= B F
It A EH FA A o F g ZEATE LRE 0 == dAttisotropic) wEE =Tl 7HPgRtTh & A
oM < BEE 71519 11, oo what @A (view factor) S 225 diffuse A5} ground A2 7
A5t o]9} Zro] GHI, DNI, DHIZRE POA JARFS Aklsl= RE-g 9] 2El(transposition model)
olg} FErh

9] W= aosliA Ao g TS thaat Aot of7]of| A albedo= A &H WhAke-= LM, 0.22 7}

skt

GPOA = Gdirect + C;ground + Gdiffuse <5>
Gireet = DNIX cos (A OI) ©6)
Gifpuse = DHIX (14 cos(TILT))/2 @)
Gyrouna = albedo X GHIX (1—cos(TILT))/2 ®
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Fig. 3 Solar irradiance incident on surfaces of solar panel (POA irradiance)
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Fig. 4= = 8 107 Ao Bt Y191 365 AAAT(TILT 2 7Hste] Altst POA ARFS B
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T, AL€0] 3.45 kWh/m?/day & Z|4-0|t}. Fig. 2014 DNIC] ¥5-Ao] H|5HH, Fig. 49] POA H15A1S ZolE
At POA B5/92 2|4 1.8%(AIF) ollA] 2| 5.0%Cd52t 745) 2 Urepsttt. POA AFFIA] 2|32 H §EAt
382 7P 24, GHIO| HlgoF7| whe]] #-adol = Q3 wnlshe}. Zvpa o g g JR 4l
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Fig. 4 Effects of decomposition models on POA irradiance
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Fig. 5 Effects of decomposition models on estimation of solar PV power generation
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