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Abstract

This research paper examined the variation in solar irradiance quantitatively over time by
comparing solar irradiance data from domestic Typical Meteorological Year (TMY) records.
Solar radiation can produce different TMY records depending on the year of data collection,
even for the same region. Therefore, simulation users should take these factors into
consideration and select appropriate TMY records based on their specific needs. The results
showed that the recently produced TMY records had higher solar irradiance values than those
produced in the past. The average annual deviation between different TMY records was 86.1
kWh/m?yr (6.5%). However, a comparison of TMY records from KIRE and SAREK, which
have a significant difference in publication date, demonstrated that the deviation increased to an
average of 204 kWh/m?yr (14.4%), with a maximum of kWh/m’yr (16.9%). The study also
found that the difference in solar irradiance is related to the ratio of direct solar radiation when
converting GHI to inclined plane irradiance. The annual cumulative solar irradiance showed
significant variations on the southern inclined planes with a high ratio of direct solar radiation,
while minimal changes were observed on northern inclined planes with a high ratio of diffusion
solar radiation.

Keywords 2= AALF(Global horizontal irradiance), A AFH Y AFF(Irradiance of inclined
plane), EF7]/dA(Typical meteorological year), 2422 (Decomposition), FAFH LAt
¥ 3K Transposition), QA &2t 12 T (Polar graph of irradiance)
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) AAEoNAA 48] 4071 2715 QLo m Pl o] BAdstEla Qs Aol . ukao

S5 71 HlolH 2 AN 227 VdHolEE AR
Zo|c}, EE7 o] (Typical Meteorological Year, TMY)= 10 o4 4% 714 H[o]H
£ 75to 2 tix 7t 71Tl 8 E Zgote] AlRtE 71 dulolE 24 i 214 0] AREAQl 714 5445 Uet
A4 U= AR T TMY= &4 571, A4 50t 22 719718 2= 715 @82 g2 3l
EE 24 1099] ol4e] 7] = Flolel S et 2 Al Pgsta it

AR oA ARRFE 2 TMYS-2 A H ™ 19894 dieHaH]35E5](The Society of Air-Conditioning
and Refrigerating Engineers of Korea, SAREK)oJ|4] Al 5-7F HASPS} 0] % gh=reljqFofif 2]5}2](Korean Solar
Energy Society, KSES)ollA Al2KeE TMY7ZF QIeP. 2220004 1) 7144 dlolelE F4 02 ZAE TMY
2= sk A B A= 5] (Passive House Institute Korea, PHIKO) oA AJ2FsE TRY S} SHof 2] 7|&d -
(Korea Institute of Energy Research, KIER)ollA] AJZet TMYZ} QJeH®. o] 24E o2 TMY 7 4517 wfi
of| Alg gl ARgARE = 71dE 8= Slel 371 TMYS 5 AEld o= S8 4 Qlrt. shAlRt 2¢
TMYS2 ARTAE Zfolof whet ARG H7157 HlolE TS Afolsh] wiZoll 22 2ol tis] A2
TMYZHE o7} 91 4= QLo of= Algeo1d AupkA] F nld &= Jep 1Y,

£3] TMY 84 5 GARE] 731, T Aol wE W3} gkl v x| Qlet. Agidtol o=
S YAtFo] 190dHE 714 o= Z71she Aol RuElom» Z2t 47 5 AlA Xl e dat
o] 1950 el 1980 At 7HA] Z24-(Dimming) 5ot 1990 AT RE 2010Ath7HA] o] TSl A= 7
(Brightening) 5H= 73] HLE Qe 19, o]2fdt Ao 1124519 uf, TMY 2] AtRe Al2eiof ket o

UAFFS =] i Fok B AAVEAAA] Al2d/of 2134 24Q] = rlAls 87t 84017 tizof =
W TMY QAR v wEa] 7= 7125] 2= of9ith Yoo et al. (2009)7-2 TRANSYS, EnergyPlus 53 2
2 AlEElold Z2TIHeA AlFskE TMYLEKSESS] TMYE thd0& AR Hl w48 4385151t 4
= tlol8 = 24 TMYolA = TMY 2He] LA 2te)7h A e Aet 23a F B8 dAge=
Bl 79 TMY2 @402 A AARFo] B TMY tiH] 43s] 212 215 Wehdttal Harskgioh
Lee et al. (2017)'%-2 2087K1991 - 2010)] 7437 HlolElE ol-831o] TMYS Aldtsthar siig TMY <] LA
 Hlo[HE KSESS TMY B Algd|old == 1310] TMY Hlo|H S Bl 2453t 8 A U]
78, AR TMYF B Hla tfe TMY 9F AR e Hal o AT 22 AR KSESS TMY S
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Alelsta A TMY<F L34 Qe Arb vebdria B ustgiet. Kim et al. (2019)72 2 TMYES
hdos F47 242 d3ste TMY Aa+20] dyde Bl B AESHIH. KSESe KIERS] TMY 9
78, dVd AFEel it 2 715 QIAkE0] T LAl WeRAARE PHIKO S TMY= 2| o]l w2t Hlojef o]
ol w2t vpsiAl WEh glolE 9] b SHoA vt Hol lrtal BAsil).

AYATS2 vt SHAM TMY S| E44< Hlal 2450, 22y A7 Az TMYSfl ot
o Bl ARt A} nlgRt ATl 7V dES Al 1oll whet dAke] jishFEAsHE, TMYHS] &
A Alols ARt ] whet Aok 4= 9lom Yol Algeold At R efsiAl vERE & o171 tie
o AlE 2ol ARgARE ol2fRt B AR HES E a7t Sl & Aollie @A w2 = TMY
o] QA HlolE S Bl Ao = = TMY LARES] At Balef digt 7| 22k=E AAShed] =

o] olrk. TMY Az Alofl £ % A UARgo] 2akie] mdof ofgh Wg-o] A He Tajstel”, vlwi

& A7) F8 FAL2 AR s g o & oM AREAL Qs TMY S| QAR AolE i os

Hlushe Aoz A7 I Fig. 13} o] Z=ydnt, 3 A A= vl TMY 9] - A AR
WA 7 A AR TMYS 71522 UHA TMYS2

oll tish A& o= vl = TMY A2} Aol the LA #ist ol 7137 oA Alsst

ARt BT = A A= AR Bl w2 TMY AR Hl w24 o] ZIg.

7

o] 3l A feto] ST Z4e] melo] QB0 2 gt

Az BTl TP TMY Y] AA12S) 1T S1af 679] A2, A, i, 54T, of 7, B2 o
Apo 2 e 2 ulmoh AR Al el Akego] 24t F Hhahe Uehile AL,
A, B4k 2| ohg tjEA 0 2 Agste] Bafo] Kl

« Relative com parison of annual and monthhy
Comparison of global horizontal accum ulated solar radiation for ThY in Korea
irradiance - Comparison of trends in solar radiation in TMY with
data from the Korea Meteorological Adm inistration
+ Calculate the imadiance of incined plane of Thvs
Comparison of irradiance using the Perez m odel

of inclined plane +  Comparison of the imadiance of inclined plane by
azim uth and tilt angle

Fig. 1 Flowchart of research process
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2.1 B CHAF TMY 7l

H]aL o] Bl TMY-E % 47122 A2 1 Hx.So] ofl] Table 1o YEht ik 2 TMY' S8 7435
= 7ol E o] 210K 1974956 201774 thfsiA £Es]o] 9om TMYSL 3744 th el
et Aol

Table 1 Korea’s TMY for comparative analysis**'2®

KIER PHIKO KSES SAREK
Period of Database 2008-2017 2005-2014 1981-2010 1974-1983
Type T™MY3 TRY TRY HASP
= (Sandia method ) (ISO 15927-4) (ISO 15927-4) (SHASE of Japan)
B >
Decomposition Model Reindl et al. Skartveit & Olseth Lee et al. ougL,ler s an§
Berlage’s equation
. GHI ° ° ° °
Irradiance DNI °® °® °® °
Component*
DHI [ J o

* GHI: Global Horizontal Irradiance, DNI: Direct Normal Irradiance, DHI: Diffuse Horizontal Irradiance

KIEROIA A= TMYE 104(2008 — 2017) B¢t T&5 dlofg] 7[¥te= TMY3 g4lo2 A= int.
TMY32 Bl= Sandia A7-4-2F NCDCollA 7 A0 = 10714] 71d 840 7|5tste] TMYE +dsk=
JaEgS AARITE TMY39|A AR8oh= thEd A4 X E wsE= FS (Finkelstein—Schafer) SAF] 7]9EgH
AHEMN 7)o 2 71424 712 wE AlEfste] A(D)of met AT FSeAIRRE 574 Ak y 714
o|B 9] AR AN £, 2t 7] 7VHIolE o] FARRE £, O] WA g s A7 Hlo]E 2k
A et wis7E ALTEE sl gho] 7R3 W2 571 o] o] FH = A S8 A5 dis
T2 oF T M AAFO] TR A4S B tohs IS A o] A E T R vEde] AF
W o]F AZsto] TMY7F 24 HH Agth= tEE Ale]d] EA5/32 elshr] f1al dit &9 A

=

P
WSy = 240 FSy.0 )
p=
1 n
FSm,AyAp = g | En,,y(Api)_EnAY<Api) I (2)
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o174,

p: 7]}:;'_9_1/\_

PHIKOS] TRY<} KSESS] TRY+=1SO 15927-40|A AAlok= 4102 ARRt= gl o ARSH 7] S
olg] 717+ 217 1042005 — 2014), 301(1981 — 2010)°]t}>”. ISO 15927-49] TRY:= 725, SHH
AR Z<4 3717] 7|AFR Aof tigt ES EA %R (Finkelstein—Schafer Statistic)2 Bl 0 2 t|FH-2 A5}
i Yol x3ko 2 TMYS 2743t thEg2 A(3)d wht 3714] 714 84T, = AU,
L2 IS FS BA 75 Fol 7P A2 Aol Y= AgHrt BE o] Ag=H o &
b=l TMY 7 A=W A== thaEd Afo]9] 48 stor] flol tha 4 Afo]o] &5213 2] Hlo]
Bl A5 2470 Batgho 2 oA EH?.

¢

N

R

]

oll

m YW = Z Zw | Fm Y Ap ) -F;n,Y(Api) | (3)

p=1li=

SAREK®] TMY+= 10(2005 — 2014)3<t T55 o8& o|-85to] HASP 94| 0 & A= 3irt. HASP
L AE FZRSFS](The Society of Heating, Air—Conditioning and Sanitary Engineers, SHASE)of| 4] 7t
HTMY 402 tiagd A4S 9loll 47157 dlolelo] e+ gt wat 4 Ako] A8 7L ), o1&
et wat w, o] WA 1 BEEAE n]ks Hold ok o] 9 SR Y= AREHT) o] ¢ SR Yo A
H Axof tisto] Al(4)of| w2t 2R % DM, E ARtstal 2|2 & Aigho] 71 22 do] tladE 417
Ao, o714 &, 0k k, = 42 SEH z\j?a]/\}akq] iRt 7Es At Aol iRt 7 Algelet. 1271 o
Ty Ao] ehmEH 7F go] A4 2

=
o H&E o 2H TMY 7} M3t

DM, = (W

Y,m dbt,y,m

det m ) + kJ/II( ghi,y,m ﬁ/ghi,m ) + kh ( VI/IL Y, 7I/h.,m) (4)

7137 oNA Algshs dlofel= 2 Aol YIRI3E 71 diofl A S E HloE 24 IS0 ARSE= = 7]
A e PRl whet 7 B34 (Table 202 W& w48 2d F7]2 W=t} o}#f] Table 32
H| 1 T} 2] o]l S == 671 ]S 7143 H 9] fIRARRE UrE}%ﬂ”. Hlo]e| A 2] Il 4] 24| dlo]e thH]
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1% oVde| B2 B o[ dA] HlolHE 2alet A9 HlofE= A0l Allstelrt. Be A1l 3522
= P5o] o] R0l 3814(1984 — 2021) 71710] Hjo|HE EA o =2 sk,

Table 2 Standard specification for pyranometer””

Specifications Value
Sensitivity 7 ~ 17 pV /(W/m?)
Non-linearity +0.5 %
Non-stability +0.8 % / year
Accuracy 2 % (daily), 3 % (houly)
Operating temperature range -40 ~+60°C
Output range 0-1,500 W/m’
Resolution 1 W/m?

Table 3 List of the observation stations®®

Seoul Incheon Daejeon Gwangju Daegu Busan

Latitude (N) 37°34" 37°29° 36°22° 35°10° 350537 35°06°

Longitude (E) 126°58° 126°37° 127°22° 126°53° 128°37" 129°02°
Height above sea level (m) 85.7 69.0 68.0 70.3 58.8 69.6

2
AP Hgt] m2 SRS AESH| Q5 24 TMY Q] GHIE AP 724 dARFo 2 wdlsto] it
TMY 9] LA Bl a7} et BAMA ARG AFEsE] 91s 2 TMY S| GHIOf| tiste] 21 k)7t 42
ot 24kE = GHIS 219 AAKDirect Irradiation) AgH22} 4t AAKDiffuse Irradiation) A0 2 E2|o}
+ P8S UeRdtt. 2-85= 71 2 dlolB A 2] Tpof whet rhefet Ahkite] mddlo] EAfsh] wizof]
Tt glolejats #g e o] utet At th=A vepd 4= 9ok
AAE = TMY S 217] v 2hkite] BES Fofl A4S 29 A3 St JARE AIAIsHL Qlet. o]
2ot 2 A E= Aikite] kel EA40 et AkE At gebd 4+ glo B 2 ATFolA s o Gk 3]
231517] S15h 2+ E&7 1A Elo]e o]l Perez model™& 2-g510] 2 UAL & Shat AXNE AiHESIST) Perez

model-& DISC 225" vigho 2 Al2bg 2ikea) mdeH diy] o] & 2 £371%42 vajste] 4

——}

HAZof| A 2] g Ala=(clearness index for cloudless sky) 2t t7] 25 Airmass)-& AF&51aL o]o] 7|5t H
A g Arfgat =g Shit AARES AFESITY o] HAAMH AALERS A5 915) 51/ (sotropic) ¥

==

A LA AHESIAT

2L ol lo] A A AN, FA A1k AL, BARA WA AR 371K RS AT AN
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3. L EFE7[4H|0[E{0]| }2 ~HH MUALZF H| W A}

3.1 HH 2MUA |

2 AoflA= =l TMY S| GHIE 99 % deh9]= B w et Fig. 2= 671 A (A2, 13, o, FA4F o

B o] ATt A i A AARES YERH e ofr}. A 67] A oflA] 2 AR TMY QI KIER 9]

TMYE} PHIKOS] TRY?] A dARFo] & #2 Ul A Holal glom vlwA ypAof A2HH
SAREK®} PHIKOS] TMY 9] F-& UAtEo] thAf|= W2 4=2]& Holil I},

£5], 7P 2|2l A2 KIER 2] GHISH 71 AR o] @2l SAREK ] GHIE Bl W otk 7%, HAt
7} HEs1A| yebdt), A7k =45kl digh Bak= Wt 204 kWh/m*yro 2 YR o x|gutct thofsi,
7= 124 kWh/mPyr (35 A1) oflA] Z|th 258 kWh/m”yr (A& X&) 7kA] vrepsitt. gHa Azt Ao 1)
2:3+ KIER 9] GHISH PHIKO®] GHIZ H|5HS o, HAks B 64 kWh/m’yr, 2] 164 kWh/m’yr (4]

= A o= B wA {2 HAE HojFir)

2000 ! ! SAREK(1974-1983)
I | I | mEm KSES(1981-2010)
1750 1 E 3 3 ; PHIKO(2005-2014)
1500 | mmm KIER(2008-2017)
1250
1000
750 |

500 -

Accumulated Solar Radiation
(kWh/miyr)

250 4

BUSAN DAEGU DAEJEON GWANGJU INCHEON SEOUL

Fig. 2 Accumulated annual solar radiation

A 7 QAR Ble 67 A T AR TRl 25t SR ZHgkel st A9l A2, |
A, 43 A Ge Vo= F= A Fg. 32 370 X190l dieh 4 =2 LAl dieh ¥ S5t 24
TMY S} g 72 AR HAE HEhd T 28 Holal Sl g F2 LA WA= SAREKS] TMY H

1] SAREK Q] TMY ] '8 At H 2= Table 40]l A4 = o] 3L

/‘131]"34 78 KIER Q] A3t F2 Aol ohE 71 ddlole e HAlH o2 &2 215 Btk A& 4]
1] SAREK 9] HjH] KSESe}F PHIKO2] &1t ++2] GHIC] At HAk= Bt 2 3.5%, 12.1%= B7le 2 2o
25.0% (119), 34.7% 37 Yebstom KIERE= SAREK tiH| At BA= Hd 26.3%, BA= 2|
60.9% (3F)71A] LR did A ge KSESe}F PHIKO= SAREK tiH] 4] H2h= Bt 13.6%,
16.1% BA= 2+ 2|t 43.8% (29, 36.3% (9%;1)77}1] LR 0™ KIERS] SAREK thH] /| HAb= Haf
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SAREK(1974-1983)
| mmmKSES(1981-2010)
I B PHIKO(2005-2014)
[ WESNKIER(2008-2017)

viation

o &

De
(kWh/m'day)
1

2 3 4 5 6 7 8 3 10 1 1

Accumulated Solar Radiation
(kWh/ m'.day)

| SAREK(1974-1983)
[ [ ! mmm KSES(1981-2010)

: t {— m PHIKO(2005-2014)
i | W KER(2008-2017)

T

o 8

viation

De
(kwh/ m’.day)

m*day)

Accumulated Solar Radiation
(kWh/

'SAREK(1974-1983)
| KSES(1981-2010)
[ PHIKO(2005-2014)
, I KIER(2008-2017)

viation

De
(kWh/m'day)

MMMMM

Fig. 3 Accumulated daily solar radiation of TMY
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16.8%, WA= 2t 37.4% (9Q)7FA] Urelsit), npx]ato 2 Bat 219 9] 79 KSESe} PHIKO-= SAREK T
H] A WAk= Bt 8.7%, 21.1% BARE 2+ 2 21.8% (69), 33.0% (62)7HA] YR 25 KIERE SAREK
ohE] Bt 20.4%, A= 2] 50.0% (5E)7kA] Urersith

Table 4 Relative deviation of solar irradiance relative to SAREK TMY

T SEOUL DAEJEON BUSAN

KSES PHIKO KIER KSES PHIKO KIER KSES PHIKO KIER

1 -1.2% 30.3% 31.0% 4.5% 26.0% 13.7% 15.3% 26.2% 15.6%
2 0.2% 13.0% 9.6% 43.8% 20.4% 30.7% 15.8% 3.6% 252%

3 23.8% 34.7% 60.9% -0.9% 9.3% 23.3% 5.4% 18.1% 35.5%
4 14.4% -8.5% 22.9% 14.3% 20.6% 2.6% 11.4% 28.8% 12.8%

5 -12.7% -5.1% 5.9% 7.8% -2.1% 20.9% 15.6% 26.4% 50.0%
6 0.0% 19.1% 17.8% 13.4% 13.4% 1.3% 21.8% 33.0% 2.9%

7 -2.3% 1.4% 13.5% 17.1% 11.0% 16.0% 10.8% 28.4% 15.7%

8 -13.9% -11.3% 16.8% -3.4% -10.9% 3.2% 4.8% 25.6% 8.4%

9 2.1% 10.6% 32.6% 17.6% 36.3% 37.4% -5.6% 22.0% 18.0%
10 -1.4% 8.9% 10.7% 19.5% 16.7% 10.8% 0.4% 12.4% 20.0%
11 25.0% 28.9% 44.1% 9.1% 27.5% 17.0% 3.9% 8.7% 9.3%
12 13.4% 23.2% 49.7% 20.9% 25.2% 24.9% 5.1% 20.6% 30.9%
Aver 3.5% 12.1% 26.3% 13.6% 16.1% 16.8% 8.7% 21.1% 20.4%

Max 25.0% 34.7% 60.9% 43.8% 36.3% 37.4% 21.8% 33.0% 50.0%

= TMY 2] GHIE Hl et A, 2 Alts TMYE<] dAkgo] Mgk o2 =2 ke et o
Zgeat =] QA ket At QleA] AESE ] 916l 713l Al vlolElE ol8sto] = U 671
QA& 3, i, F4E, i, 3 ol ol W5 QAR SRISHSITE Fig. 4= 7179 A7+ GHI
b= TMY 9] 4 GHIE Wehdl e oot ZF TMY 9] 14 GHIZF 9118t A= TMY Al2tel] A8
7VdHo1E 9] Bt Al UERdTh

7178 GHISF TMY ] GHI= 2] AHAlE H)Itk. 714d7d GHIof| thet 3|41 TMY Ate]2] A3
S 67 A ollA] 0.8 o}Ako & et 714 GHI T3t 2 dlo]H U2 Zrtsl= ke Helth &5
S]] T At A AARFS B 7)7EEeE Bt 0.0067 MJ/miyr S71ehe A0 2 YEhgon, 2
10492012 — 2021) B+ YA A 109(1984 — 1993) B+ tiE] 671 A B 0.187 MJ/m’yr
(12.9%) Z7F8 A2 Uelyth Eo] 2 7H =2 37188 Hol= A9 0= 3kA 10 B A o
H] 2T 10 Bt LALEFo] 0.286 MJ/m*yr (18.7%) H =& 425 et
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&> SAREK € KSES <PHIKO € KIER
Gwangju: y=0.006x+1.271 s Daegu: y=0.007x+1.231 s Daejeon: y=0.009x+1.224

E 171 1.7 1.7
] L
= -
< 1.6 - 1.6 - 1.6 - C
[=] ., L - -
5 15 . | 15 ~ e | 15- . R i
=] . . ":r . ® -."’ ° o, " ’a’-;
T 1.4 4 2. 20e 1.4 . - .- . 1.4 - . 8
f Vet v e .'3. ‘-,)r % . ”¢ -:-0 L]
21314 e . . 1.3 R S 1.3 werr Tt
;,9\) . . ;'4 - . g0 &
. @ o s . 0 - ']
= 121 . 1.2 . 5 1.2 -
g - . .
€ 11 11 1.1 -
<L .
1.0 . - : : — 10 - ‘ : - — 10 ‘ - - ; .
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
s Busan: y=0.008x+1.224 L8 Seoul: y=0.005x+1.119 s Incheon: y=0.004x+1.221
E 1.7 4 1.7 17 4
z 16 ] 1
z 1.6 1.6 1.6
5 151 Og.--" 1.5 - 1.5 -
o o
5 1.4 1 e 1.4 1 & =" 14 ¢ .
- . -———
£ 134 ,.—" 1.3 v e 13 s _mnT S
wn o - ,—"0 - -l [+3
= 121 1.2 S 124 ¢
g o _.u="d ..
€11 1.1 - - 1.1
< .
1.0 1.0 1.0

T T T T T T T T T T T T T T T
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1920 2000 2010 2020
Time[year] Time[year] Time[year]

Fig. 4 Solar radiance trend in Korea for 38 years (1984 - 2021)

Aol T Q1 EePdo e R PR S QAR 19965 E 2019471 Sateh0.019 kWh/mday
O £ER Z7} Edrky B U, AakeF Z710] 91913 #isle] Chung (2019)7& UAlFe] 2717t
7] % oA EAAR QIR ti7 | Evhe0] Z71et oFo] AFREA} 98-S B9, 1 Choe and Yun (2009)*
2 ofol2E9] Fa TR SO0 A& HAR Qo] tf7] Frfkgo] Aot ol wieh X #H T

HopEALe] 271 247 21478 2 Qe shr,

=

3.2 ZARZY U Wei210] T12 ZAH QA2 bl

AN QAkEe] olg AEst ] ek vl TMY ) GHIS A 2] QAkeko 2 stalaic. Fig, 53
A AL, T, 2Dl et Az 2 9121 W2 Azt 2 QAleke SRR ek T o], v
A& B AR 2T B RS 247} A kS flele] sl 917]9] Apge A ke o)
Bk, ezl BolEo] TMY] Uty Hlolel7t 212 145 Hlo] et woggol mtet 2 Aol 4 2
Ajago] F7Fshe 7% Btk

52 7N A Afepe] MAK W] TlealA] Lepetth SAREK o] KIER®] 27122 d2o)4
26113 KWh/myr (30.29) 0.2 713 7] vhepgtom] 531 A5e] A7 371352 242 150.94 kWh/myr

oM,
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(21.6%), 137.28 kWh/m”yr (19.2%) 2 Webeith. §H B59] A7 S718e - 18.21 kWh/m’yr (0.03%) 2
- 22 WS Bt £6] YAtEE DA 7 w2 AAFA 912 180°, AR 30°) oAl 2l 7L &
=iz, s AAPAS] SAREK thH] KIER Q] QAle} Z7 8RS AL2]9 0] 742 371 kWh/m>yr (23.8%),
Az ] ¢ 278 kWh/m?yr (18.0%), FAFA% 739 337 kWh/m™yr (20.7%) 2 KIEROIA A Z o=
ok 20% =7 VRt

olof| w2} 574 F A UAES FHI 4= Qli= AR E HE91Zte] Hl9] TS ZF TMY dlofe o] whe} gl
£ PdS B3I} 1200 kWh/m™yr ool AALRS 7150 2 3l AAlRS SE S 4= Qle AN v 4t
mHH, SAREKS] YA Hlo[efol| A= A2 HollA= 0%, tdA]
O}, KIER®] AR HloTEfolxl= A&A] ez 51.9%, ARG 52.

SAREK KSES PHIKO KIER
(1974-1983) (1981-2010) (2005-2014) (2008-2017)
r o o o

SEOUL

DAEJEON

BUSAN

—_ __ ® Annual Solar Irradiance

0 200 400 600 800 1000 1200 1400 1600 1800 (Tilt = 30°, Azimuth = 1807)

Accumulated Solar Radiation
(kwh/m'year)

Fig. 5 Polar plot of accumulated solar radiation on inclined surfaces
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2 Atollx= @A7EA] S0 E = TMY 9] DA HlofelE vl w24 ho 24 S TMY gAFRE Haks
AFHo R HESIG vl o TMYS] GHIE 439] w45 2 ATe] FHgo = Hlusiglom ol¢
GHIE 3912t 2 ZAbztol| b A7t 4 YAl = HRkRto 24 ZJANH YAl Higte] wfE 2jo|7F HE
=] ek

1) 7t 72 GHIE 671 o] tisf] Bl et Ak, AJRtAI-lo] 7F @ 2% SAREK O] AAFE-E B #2714

tlolg] thH] W2 =215 Helth A& o] 2fo]7t 2 KIERSF SAREKE H| oS o, H+ HAk=
204 kWh/m?yr (14.4%) 2 2]t 258 kWh/m?yr (16.9%, 41-& 21 71x] UJepdt). §H 412k A1 3o H]
223+ PHIKOS} KIRES] TMY QAL A= H| 2] 218 HalE B gie)h B 64 kWh/m?yr (4.6%) 2]
HAE Hlom ) WA= 164 kWh/m”yr (11.7%, A& A9 2 Uelyith sid daps 22 =
UrFFo] IHA AR tiH] STl g ko= Holw 2 ARRMAE 9 TMY S| YAgo] vl A T
o[E|9] WA} TR T ol ol YERdTh

2) Eh9] 74 GHIE SAREK 7|20 = WP TMY O] Fh= B FEgj7inh offd Zfol=thd d o

92 BoS o A= 0.2%014 BAks 60.9%71A] thefstA vehts E5] SAREK tiH] PHIKOS}
KIRES] 27} =2 75k Bt Alol wi2 7] 7/t o6 o] date] Hate] 9l i oot
B2 Algdolde] 77to] A= A 7V dtlolH o thol ARgARe] SEet HEZL 8.

3) ZF TMY 9] 58 GARES Z3AMA AFC 2 jgkslo] Blwit A, Blw 2] X2 A2 TMY HlolH

U5 o] 92t B A ollA S7E = o] Uehdth dARo] &7 Ui 35 A

r°"

oA b 2 F7MES BEom 52 9 A2 AL follet 371 Bk W A aae)
Gapo] AL B20] Yuio] 79 4 571Eo) el 53] 44 HARAS] A AR ROl 0,19
gho g ulolahA] et

470 = TMYE t e dARo] Blus|glom T8}, g2 A Holate TMY] wet dAtE #-2m|
3t 2olE Bl Eelv#le dAEEZ et 2aph vk = o7 tiizell 7VdRtER dEEe TMY
of whet A=l s At 3t gebd Zlojnt 53] ejuj o] B e Sl AU AR E HE
Artege] ek Aoz I gho oz TMYS| Ak Afole Zask| vefg Bart ek,

o ANE2 AlZte] gk TMYS] GHIE thde = Bl 245 Axtax TMY3, TRY 5 A&} ‘%“401]

2 2jol7h e =|7] ofot Al Aol w2 TMY thidS Uel7] ol vl &St Hol ¢l
ot E2dE W] ARt o] mE AR Bl A= AR Baot Al B 2 A ANE 1

= 5] TMY 9] AR 207} el #] B AAeAA] Al28] sy Aatel] nj2| e = A 9+

ol
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2 A= FEWFIR &35 A1d o ® £35S (21CTAP-C163698-01).
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