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Abstract

Recently, as the amount of particulate matter blowing from China increases, the domestic air
environment is rapidly deteriorating. This pollution of the atmosphere greatly affects the light
energy reaching the ground. Particularly, since the light enters the solar cell module in various
forms, the amount of input energy of the solar power generation system may be changed
depending on the ratio of direct beam irradiation and diffused horizontal irradiation. In this
paper, we analyze how the ratio of direct beam component and diffused component on global
horizontal irradiation varies with the atmospheric conditions. In addition, the reliability of the
regression equation, designed to decompose the global horizontal irradiation into horizontal
direct beam irradiation and diffused horizontal irradiation, was verified according to the level of
air pollution. So, we derive the most suitable decomposition model for use in domestic climatic
conditions in Korea by comparing the ratio of direct and diffuse component on the horizontal
which is calculated with Perez model and Watanabe model using the meteorological weather
data observed for 14 months. Finally, to reduce the error of the transposition result, we verified
the reliability of the decomposition which depends on the atmospheric environment.

Keywords: 2]+F-&-2](Decomposition), B A H 2] (Particulate matter), AFH & Z2F H2H Trans-
position), 5~ A 3% Global horizontal irradiation)

’|=2d
1, AR AR
5, o AEF

™

Journal of the Korean Solar Energy Society Vol. 39, No. 4, 2019 55



o
==

10}

St
of

el

A AS0~1)

kq

J2jA 22}

AZHDegree)

4

oF =
¥

3 : efoF 1= ZH(Degree)
L H

0.

x| =o]

HARA QAR okt el

=
—

ZFOZHE Bolo

Aol

i 71240z

]

19

Z[ede]] AAFS]

oAl gel v

e 2l

82 ob4 BAjsict

Sto] AR R] e} it

= 885

zep] 24 s

ST A=) whzel] Al 7

2712 H]

o]

2018\ 145# 2019 4

"_

1
1

=

oA

gs

Perez model¥} Watanabe model =

=
=

9,32671<] Ello]&

Journal of the Korean Solar Energy Society Vol. 39, No. 4, 2019

56



QMR | S50t 21422 2| L2l 0| [= kol et - _ Ol 2|

e eA9ed Fkoll W=t ST dolsitt. 371 5 nAIRt RS R olFolA Sle LA=d2 A

1719 Hlo] At} S 2185 YAZIBR T see W oUAE 7] ouA] 2 AP1tshe H
T LT PRt Bo] ik FE = di7 1R AE I div] BluE A S /e
ol2{H FFH Q1 Mot Al ez sk B ol|A] Aol ofuet Y= nIAlEA] dotE BaAdo]

2.1 S L |2HE 2EE &

187d 2 dee di71ded vHEAIPMip), ZUHRAI(PM, 5), 2E(03), o IeFEAINOy), 24t}
HA2(CO), oFAIZIA(SO) B B2 TR Follizoll osl st 24 et £3] Ao 2u|MHxl=
] A710f wEt B REW 22 St S| S5k FAIE Bl

Fig. 12 771 %= t7 1874 Holld Alshe 7371 ASA A&l nMRA] s =g g B o= 4|5}
of LERd T zolet. 2019 kel SolA nMHA] w7t FAH S7Fke Ae & 4 Jler niAH
(PMio) F ZHHHA(PM, 5)7} HIFloh= 22 15k 3Tt

120
B 100
)
2 80
=
=
= 60
E
£ 40
=
g 20
(-
0
S ST PR SR S R SRR . S, &
S %"\S‘b\‘b\;‘t ‘&?\'b&sé g %‘3 \q;\?ﬁ ‘b\%gQ\ ‘t»\o;\q}?q,\%\‘oe\q\gb,s\ﬁc o \ﬂ:s}
AT AT S AT AT A S A T AT A A
—PM10 PM2.5

Fig. 1 Graph showing the monthly change in average of PM (Particulate matter) concentration
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Table 1 Equipments for collection of measured irradiance data in H University

Pyranometer Pyrheliometer
L i
Category = <3 b P
Model / Manufacturer LP PYRA 02 / Delta OHM MS-80 / EKO MS-57 / EKO
Wavelength range 305 nm ~ 2800 nm 285 nm ~ 3000 nm 200 nm ~ 4000 nm
Irradiance range 0 ~2000 W/m’ 0 ~ 4000 W/m’ 0 ~ 4000 W/m’
Response time 95% <28 sec <0.5 sec <0.2 sec
Typical sensitivity 10 uV/(W/m?) 10 uV/(W/m?) 8 uV/(W/m?)
Collection data type Global horizontal irradiance Diffused irradiance Direct beam irradiance
Unit (W/m?)/1-hour (W/m?)/1-hour (W/m?)/1-hour

Ni
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Q17| DZ7F5& (1, Extraterrestrial irradiance) = 1367 > (1 + 0.0334*005% ) 1)

EH9F TL=2H(3, Solar altitude angle) = sin™[cos (£)*cos (8)* cos (&) + sin (L)*sin (5)] ©

(n: L&), L: A 9=, 6 L=9), H = AZHD

A A4(k,, Clearness index) b 3)

O O\, ]0 . Sinﬁ
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Fig. 9 A table comparing diffuse ratio according to the worst day selection criteria of PM concentration
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