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A Method for Estimating Hourly Solar Radiation under Partly Cloudy Sky Condition
at Nakhon Pathom Using an Artificial Neural Network

4

WNYS5RI WU (Patcharat Poompuang) 'NSTINE TRZAW (Komtip Tohsing) 2 133 Fumsane (Serm Janjai)®

UNANED

v
N va o

Tuan3dedl (RselanauINIsUsEIuNAIANUTLSIED17ingrsaTadsiusetlusnglaan nyinarind s

U Ingidelavinnsriusindeyannudusidsiuainasednsluiiinesuasdoyausunaiusainaingie
Viosihfiuninendedauing Jaminuasugy (13.82°N, 100.04°F) Tud a.a. 2017-2021 1Wuszeziian 5 U 9ntdu

ARglavihmaiaukuuIaesdmiuainusdeindlaglilasaieussaniion SeUsenoumetuduny tutou

v v
o

2 Sunazduoninm Foyadlfbudunnifomn 7 fuds 1un arundusidsn aanudniduamesuazess
Usinalleleu Vinalloth suiwiisvesmseniing Saderfinduenussenmalan wasUinauusiiunaauitesih deya
Afusurugnuuadu 2 g Teeyausnidudeyavesd am. 2017-2020 lidwsuilnaey S1uau 16,191 deya uas
yadiaeadudoyavesd a.a. 2021 dmsunaseuyszavsnmussuuuinass $1uau 1,344 Feya laslasadeuszam
dieuaglieimmnesnundumisdsumedalus nndufifeldhmamaseuyssansnmassuuuiiaedlasstng
UszanmiiisudsnanlneFoudfisudanudusadsusedilusanuuudiass ANN fudiiildainnisda wudnen
aududsdsuildnnuuuiaestumiildannsininnuaenadesiuegied lneslmanuuandslusuvesensin
flaosvosanuuaniaiade Ardadosvuiade uagaduUssansanduiius iy 8.79% 3.08% waz 0.96

AUAIAU

[ & o

AdnARy Sedending Sedsin wuuiaedasaiiglszamiiey USunauaiunaguviosii

o

! infinsmangnsienameasimdudin unningndefauing poompuang_p2@su.ac.th

2 fpmans1an3e as. Usedianvineneans amnivendefdauing korntip.tohsing@gmail.com

3 @1@n1a758 3. Usearanuninenmans uvninendefauing serm.janjai@gmail.com

796


mailto:poompuang_p2@su.ac.th
mailto:serm.janjai@gmail.com

N15USEYUEUINAUIIETLAVYIA N1 INY1F8FLUNE5ITUITINY AN 12

The 12" STOU National Research Conference

Abstract

In this research, a model for estimating hourly solar radiation or global solar radiation under partly
cloudy sky was developed. The global solar radiation from a pyranometer and cloud cover obtained from
a sky view at Silpakorn University, Nakhon Pathom Province (13.82°N, 100.04°E)in 2017-2021 for a period of
5 years was collected. Then, an artificial neural network (ANN), which composed of one input layer, two
hidden layers and one output layer was proposed. The input data consisted of 7 variables namely global
solar radiation, aerosol optical depth, ozone column, water vapor, solar zenith angle, extraterrestrial
radiation and cloud cover. These data were separated into two groups. The first group data of 16,191 data
from 2017-2020 were used as a training set and the second group of the year 2021 were applied as the
testing set with number of 1,344 data. The output from this ANN model was hourly global solar radiation.
After that, a performance of the artificial neural network model was performed by comparing the hourly
global solar radiation from the ANN and the measurement. It was found that the solar radiation calculated
from the model and that obtained from the measurements were in good agreement with a discrepancy in
terms of root mean square difference (RMSD), mean bias difference (MBD) and correlation coefficient (R?)

of 8.79%, 3.08% and 0.96, respectively.

Keywords: Solar radiation, Global solar radiation, Artificial Neural Network (ANN) model, Cloud cover
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