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ABSTRACT Several studies have been performed to show how well the horizontal global solar radiation in Korea can be predicted
using the Zhang-Huang model proposed in 2002 for China. A previous study proposed a new correlation with a new term for the
duration of sunshine, which was proven to be closely related to the hourly solar radiation in Korea, into the Zhang-Huang model.
Therefore, this study performed a validation and accuracy estimation of the model for all regions for 2005-2014. Another modified
correlation for the regions without measuring the cloud cover was proposed and the accuracy and validity were evaluated. Finally,
this study proposed a new correlation that could well predict the hourly and daily total solar radiation for all regions, seasons, and
weather conditions, including overcast and clear, with greater accuracy and smaller error than other models proposed previously in
Korea.

Key words Hourly horizontal global radiation(A] 7+ 4= 7 & A} &), Prediction of solar radiation(J A} of| 2 ), Meteorological
data(7] 4} g o] €]), Accuracy(%d &), Error evaluation(2- X} J 7})

Nomenclature Iimeas.peak : measured solar irradiance during the peak
- 2
Lea : calculated solar irradiance, W/m® time, W/m )
Imeas : measured solar irradiance, W/m” L : solar constant, 1355 W/m
h : solar altitude angle, degree

Leaipeak  : calculated solar irradiance during the peak
CcC : cloud cover, 0-10

Tdb.n, Tabn-3 : dry-bulb temperature at n & n-3 hours, C

time, W/m?

RH : relative humidity, %
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Fig. 1. Solar radiation comparison for 2005~2014 yr. using
KKP model (R°=92.1%)
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Fig. 2. Solar radiation peak comparison for 2005~2014 yr,
using KKP model (R°=87.7%)
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Table 1. Prediction accuracies and errors for KKP model to
calculate solar radiation
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Fig. 3. Solar radiation comparison for 2009~2014 yr. using
modified KKP model (R°=86.7%)
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Fig. 4. Solar radiation peak comparison for 2009~2014 yr.
using modified KKP model (R°=82.8%)

Table 2. Prediction accuracies and errors for modified KKP
model to calculate solar radiation
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Fig. 5. Annual solar radiation comparison for 2009~2014 yrs
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Table 3. Number of region considered for calculating yearly accuracy

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
# for eq.(2) 18 18 18 18 19 19 19 19 19 20
# for eq, (10) - - - - 6 7 13 13 13 13

Table 4. Annual mean prediction accuracy and standard deviation for KKP models to calculate solar radiation

ltems 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Accuracy [%] 98.5 99.6 98.3 93.7 94.7 92.9 93.2 97.4 99.6 98.6
Stdev. [%] 4.9 7.1 6.3 4.6 6.1 6.7 6.7 8.2 7.2 8.8
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