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ABSTRACT The typical meteorological year (TMY) data reflect the long-term meteorological characteristics in a specific location
and thereby serve as critical input in solar energy simulations. On the other hand, domestically, only a few of studies have been
dedicated to TMY data with reliable solar irradiance and their analysis. We generated new TMY data of 10 major cities using the
meteorological data from 1991 to 2010 measured by the Korea Meteorological Administration (KMA). To generate TMY data
suitable for solar energy systems, we applied a better solar decomposition model for direct normal irradiance (DNI) and the generation
method by National Renewable Energy Laboratory (NREL). We analyzed the new TMY solar irradiance data by comparisons with the
20-year long-term means, data provided by Korean Solar Energy Society (KSES), and data included in the TRNSYS and PVsyst
programs. Finally, we demonstrated that the TMY data proposed in this study represent the solar irradiance more appropriately.
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Nomenclature NREL : National Renewable Energy Lab

DHI : Diffuse Horizontal Irradiance RMSE : Root Mean Square Error

DNI - Direct Normal Trradiance TMY : Typical Meteorological Year
GHI : Global Horizontal Irradiance

KSES : Korean Solar Energy Society

, LME
MBE : Mean Bias Error
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Table 1. Evaluation of solar decomposition models using
3—year data in Daejeon

Model MBE RMSE
Orgill —11,91 75,16
Vignola -19.95 78.11
Louche —45.45 92.02
Erbs —20,92 80,07
Reindl - 1 —23.17 77.10
Lam —39.16 86.37
Lee 16,23 85,43
CIBSE 6,93 72.63
Reindl - 2 -17.82 70,29
Maxwell —-37.05 84,95
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Table 2. Weighting factors of weather elements

TIMeA Sandia NREL CIBSE
FHH AR 12/24 5/20 1/3
HAH 2= 0 5/20
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Table 3. Typical meteorological month for 10 major cities
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Table 4. Yearly sums of GHI, DNI, and DHI (unit: kWh/m?/year)
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0.

2M | omx | oR | o | ZE | BF | o | ®ME | ®HF | Mg
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GHI KSES 1324.8 - 1277.3 1367.3 - 1329.0 1233.1 - - 1155.9

TRNSYS - - - - 1307.6 1400.2 1218.8 - - 1213.3

PVsyst 1309.0 - - - 1297.6 - - - - 1184.9

Al 1027.9 971.8 892.9 1123.0 1079.4 1054.5 1046.9 924.9 874.8 787.6

NI KSES 579.8 - 520.4 572.9 - 566.9 526.7 - - 467.9

TRNSYS - - - - 1009.7 10945 880.0 - - 892.2

PVsyst 1001.4 - - - 1060.9 - - - - 825.5

At 729.5 705.9 756.6 737.3 662.2 730.7 718.2 693.9 736.7 713.0

DHI TRNSYS - - - - 754.3 763.3 729.8 - - 711.6

PVsyst 742.8 - - - 717.2 - - - - 726.4
1,200 - ooz 2 zjo|7} ZASHANE GHI, DNI, DHIQ] %7}
1000 |t M — . A}k F- o)A A3, TRNSYS, PVsyst EZ7]Abd|o]E

E w0 - T £ A1 e ehiet,

2w . — — Fig. 8- GHI®} DNI9| &7k 3} HEE Wojr), 94
:::j 400 enew | : GHIYE AmEW, A4, KSES, TRNSYS, PVsyst Z5%
W s 7] By et EE7AolE A8 glel A

+ PVsyst
e ——

Fig. 2. Yearly sum of DNI

Aol 600kWh/m* S E=] ¢kat, A5t gl tu] 50%
T E|A] o=tk AIZPE HlofElE AlwE T, 1 Uy DNI
o] HRYE 700W/m* S HE F97F A9 Qe SR,
T E g doll AIUAFAR ZH4sHH, DNIZL
A5 800W/m™ S = AL WS 4 E} KSES®] DNI

L Lee et al, ¥ mES o] @3t Ao T Zap|y) Aol
ol 4] HEo] KSESQ] DNIL= Lee et al,“” mdyly 2
ZJo|& Kolal Qlr}, KSES H|o]EoflA & Ajo|7} dhays)

<lo] HaksiA] elt,

?&Jﬁl, Table 4°]i= ¢17t DHI 3% o] Aejsiyict, 3
I8 KSES go]elo= DHIZ} ZHe]o] Q1A ok} Al
#7101 e} At =130 Hlo|E & v|ashd, 7
S Alstal LhHA] 2ol A= TRNSYSH PVsyst7}
5% olyl] xfolE Helty, ARHo=z 9l TAjofA 4

8519 E NRELS] {9 X[AI7L, £ X[ QoA 7| B+t
T} 7748 57) TH Qo] MAE The Eoldt EAL HojZ=

= S A9Jsl= HHAlo|th ulebA], Eoldl 7|4 EAS

Holx| gromiA A7|7r] UBFS THg F FEe Y
5 AAsh B2/ AEolE7} ki B 4= ik, B =
ol A= elkjagol sl Ajet ool A|ek the 7]Aka
oJA] 47| Bkt 2 Aol & wolA] et 9l

eSS *ﬂ%‘?‘& AES 915 Y3 127} G o185t

ot
£l
o,
Oé‘,

BE®} H Al 2A} RMSEE Al4sto]
Table 5] 7 316}‘211‘% QA= A7 BatgkolA 7 227
ZgellolE| 9] 7k o= AofsiGint. Fig. 19] ¢17F GHI
3 Hstet %_‘543}04 Algt Blo]E 9] MBE:= &= 4Ho2
KSES H|°o]E]8] MBE«= ¥4 #EO= Uth= A3 &
A}, S AlQlghchH, MBES] Aozt 4+t Hlo|& 7t
KSES dlo|ejse} 2t} &, A5t glo|e 9] U7k GHI 5‘01
7] B4l Bt 7Pt W2 RMSE $1%= 5 Y8t Al

dlolEle] A3 Skl qlrt. TRNSYSE] MBEQ}
RMSEE v|wsl|gls, A5 glo]ge] MBES} RMSE7}

2017, 9 Vol.13, No.3 29



o
ol
A
Y
z
02
o
i

180

160
140

78 (wh/m?)
g B

180
160
140
120

100

} (kWh/m?)

80

3
=

60

2zt

40
20

180
160
140
120
100

80

HZHE (kwh/m?)

60

40
20

i 2 3 4 5 6 7 8 9 10 11 12

180

160 olH™
140

120
100
80
60

HZHe (kwh/m?)

40

20

160

140 T

120

100

80

L SO

60

7t e (kwh/m?)

40 — GHI &7| 3 —-GHI New —~—GHI KSES

-=-GHI TRNSYS  —GHI PVsyst ~+-DNI New
-+-DNI KSES -=-DNI TRNSYS  -+-DNI PVsyst

20

i 2 3 4 5 6 7 8 9 10 11 12

Fig. 3. Monthly sum of GHI and DNI

30 AxHHofAX]



EHSOIILAX] AlARIOl MErB BZT [MTC|0|EQ] MAfh UARRE H|OJE =M

Table 5. MBE and RMSE of monthly sums of GHI (unit: kWh/m?/month)

ga | mx | o | o | 22 | 3x [ o [ mx | BR[| M
At MBE -5.3 -0.9 15.2 —40.6 -10.8 —22.3 -21.3 -37.8 -29.5 -13.6
v RMSE 5.2 3.8 5.2 12.6 4.5 9.9 8.3 13.4 1.1 6.3

MBE 38.2 - 445 -0.3 - 35.1 92.8 - - 26.2

KSES

RMSE 12.1 - 14,4 6.5 - 1.4 28.9 - - 9.5

MBE - - - - -15.8 -36.1 107.1 - - -31.2
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RMSE - - - - 6.6 13.9 32.4 - - 10.3
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