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Abstract : Hourly horizontal global solar radiation has been used as one of significant parameters in a weather file
for building energy simulations, which determines the quality of building thermal performance. However, as about
twenty two weather stations in Korea have actually measured the horizontal global solar radiation, the weather files
collected in other stations requires solar data simulation from the other meteorological parameters. Thus, finding
the reliable complicated method that can be used in various weather conditions in Korea is critically important. In
this paper, three solar simulation models were selected and evaluated through the reliability test with the simulated
hourly horizontal global solar radiation against the actually measured solar data to find the most suitable model
for the south east area of Korea. Three selected simulation models were CRM, ZHM, and MRM. The first two
models are regression type models using site—fitted coefficients which are derived from the correlation between
measured solar data and local meteorological parameters from the previous years, and the last model is a
mechanistic type model using the meteorological data to calculate conditions of atmospheric constituents that cause
absorption and scattering of the extraterrestrial radiation on the way to the surface on the Earth. The evaluation
results show that ZHM is the most reliable model in this area, yet a complicated hybrid simulation methods
applying the advantages of each simulation method with the monthly-based weather data is needed
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Fig. 1. The simulated horizontal global radiation by
CRM, plotted against the measured radiation.
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Fig. 3. The simulated horizontal global radiation by
MRM, plotted against the measured radiation.
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Table 1. Comparison of percentage difference and t-statistic values of monthly horizontal global radiation derived by three different
models. (The highlighted colors indicate the most accurate model in each index.)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
caw | B0 [ 171%  141%  121%  138%  101%  99%  119%  131%  151%  186% 162% 148% 139%
t-statistic| 2.51 182 131 1.85 1.50 1.58 1.40 1.80 2.02 2.53 2.54 2.10 6.23
| POfE | 67%  97%  159%  -67% 0%  24%  66%  12.6%  82%  36%  -40%  7.9% -14%
t-statistic|  0.99 1.05 1.64 0.96 0.02 0.46 0.94 171 121 0.57 0.72 1.10 0.08
MRM %Diff. | 45%  -3.9% 84%  -18%  0.6% 2.0% 4.2% 5.6% 56%  101%  44%  -12%  18%
t-statistic| 098 0.35 1.01 0.24 0.10 0.38 0.60 0.9 0.88 1.83 1.06 0.22 1.26
Hop ARAQ A= E4 S fle g A3 SAL i BAAHE drtster)el of el
I o AES v Ekgleh Table 12 2F o] Qlo] 2 w=iole 2§shA] strh
ndlo] Y Algke] QA&7 t-statistics
B}l Aolt}. @ 24(% difference)l] YojAE= 4. 4 =
gy €, 2, 3, 4, 6, 7, 8 9, 12¢9)44
MRMo] 7} A= dapsFol] 243 slo= 1 AP R AAAN S AEshe Al B2
ehyton 1 9o &5 10, 119)ol-= ZHM @<l CRM, ZHM, “1¥]i1 MRME A}-&-3}4
o] A& U] 7HE 2 Ao: v FAA G 20109 dAMES AESte] A5
T} t-statistico. @ H7Fed Aolm RE do]  AAF vumEAE B AT dALE
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