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Intensity of Total Mean Solar Radiation in Korea

Hyo Kyung Kim

Abstract

Intensity of solar radiation on a horizontal surface at 12 areas in South Korea was
indicated in the last report, Vol. 5, No.3 Journal of the S.A.R.E K.

In this report, area of South Korea was devided into 4 zones in latitude, and calculated

intensity of total mean solar radiation on horizontal surface, normal surface to sun rays,

and vertical surface of south, north, west and east.

For the 4 areas, the following data have been obtained and are indicated in each table.
Intensity of total mean solar radiation for Seoul, Gimcheon, Jinju and Jeju.----- Table2

thru Table 5.

1. # ®

®BEe A AFEHEEHEY FHEEES
F7Y HMBEEEYN WY BESc & BEAN
B TEEE H5% 3% BEHAG. 2
EHRS BERe 84 mife] o, 2 &
Kol S EHHESE 12 M g of BHE
o 2dA KgdAe #ELCE FERE I
Al AEMECE EHIY, £35S KFH
(Horizontal), KkB¥#e] BEAYE Normal),
22 5 g (South), dk(North), B (West), #
(East) ] £EE #4151+ BHEE HHS
At

1971475 1975%71x 2] BESEMS] kg
LSS g2 Sl A HEsgd.

el

]

fu ¥

Latitude N. I Longitude E
A& (Seoul) 37°347 126°58”
A (Gimcheon) 36°08" 128°07/
AF (Jinju) 35°11 128°05”
A F (Jeju) 33°31/ 126°32°
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2. BB FHEa §F

KBl BE= &E, KBY Kk BEA
#ald FAREA, kB BEAL R oEA
Faxch

sin f=sin a-sin d-4-cos a-cos d-cos p (1)
g KBS #ER (altitude)
a: HWHO #E (latitude)
8: KB FF# (declination)
Table 19} kst Fojzlel.

o Bty (hour angle) (rad) :-1%(7—-12)

7! KEH (solar time) (hr)
sin ¢=cos 8-sinp/cos B 2)
¢: Jifrfs (& XH#o=R HAZ MEI
KBS Hrf) (solar azimuth angle)
oiwl FHEC] HIF BHA 6+ otk o] TR
H et
cos #=cos f-cos 7-sin Z+sin g-cos Z (3)
6: Je#xe] #4541 (incidence angle)
7 B3l KBS Hfrfy (wall solar
azimuth angle)
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Table 1. kB ##& (sun’s declination)

18 58 | —22°42° 78 5H 22°51’
1. 15 —21°16° 7. 15 21°39’
1. 25 —19°09’ 7. 25 19°50°
2. 5 —16°10" 8 5 17°12
2. 15 —12°57 8 15 14°18°
2. 25 —9°24* 8 25 11°03’
3.5 | —6°22 9. 5 7°07’
3. 15 —2°28’ 9. 15 3°21’
3. 25 1°28° 9. 25 —0°317
4 5 5°457 10. 5 —4°247
4. 15 9°27° 10. 15 ~8°12’
4. 25 12°54° 10. 25 —11°48°
5. 5 16°00 . 5 —15°25°
5. 15 18°39’ 1. 15| —18°16’
5. 25 20°47" 1. 25 —20°34’
6. 5 22°27" 12. 5 —22°157
6. 15 23°16” 12. 15 —23°13’
6. 25 23°24” 2. 25 —23°24"

(1) & 10pME Bfrs diglen, 5B 158 2BHS
Feiio @ @),
(2) ##l: The American Ephemeris and Nautical
Almanac (for the year 1975).

I kFES HT EKHY fE (slope
angle of surface from horizontal)
KEEA A = L=0ej g

cos §=sin B (4)
#EEEAAE L=90° ojnz
€08 §=C0s f-cos T (5)
Intensity: 7
Liotma=Iy/sin 8 (6)
Lioun=lnormarecOS B-cos 7
=Ihorma1*COS B+COS ¢ 0
Lioris =laormar-cOs f-cos (¢+180°)
=laormai=COS B-COS ¢ " (8)
Losc=Tiormaiecos Besin ¢ (9)
Yest =normare €OS Besin ¢ (10)

A HEr P2 HE 8-S Table 2~59 2
LS4
1) XFHAHES GHY FHEY
2) @Y Eeerky E135°8 o g 3dlod 4
solar time$ #H&slg 2.

Table 2. %7 &4 2HHE

g A £ (Seoul) (=19} : kcal/m: day)
T | ,
]ﬂ@FE B k| w | mEE

AH | i
1-10 1,385 2,973 0 |1, 059 684 3,801
I lt1—20 1,573,132 0 | 1,008 769 4,161
91—31' 1,6843,067] © | 964 1,034 4,241
1—100 1,973 3,246 © | 1,556 959 4,870
I 11—20 2,038 2,846 O | 1,458 834 4,460
21~28 2,391 2,871 0 | 1,431 1,206 4,926
1-10] 2,599 2,724 0 | 1.612] 1,158 5,047
I l11—20 2,668 2,335 0 | 1,752 1,032 4,888
21-31 2,916 2,09 0 | 1,680 1,206 5,013
1~1oi 3,05 1,744 0 | 1,641 1,190 4,921
¥ 1120 3,124 1,420 O | 1,475 1,262 4,773
2150 3,249| 1,186 19 | 1,509, 1,135 4,781
1—10] 3,610 1,034 191 | 1,934 1,476 5,603
v l1—200 3,626 826 272 | 1,991 1,4193 5,573
21—31| 3,776 708! 307 | 1,858 1,515, 5,623
1—10 3,608{ 575| 336 ‘1,821' 1,324 5,293
W li1—20] 3,616 536 353 ;1,7145 1,356/ 5,241
21—30] 3, 129] 463 291 | 1,462, 1,127) 4,483
1—10 2,611i 309 242 1,2741 967 3,798
Wo[1-20 2,993 514257 | 1528 1,101 4,418
2131 2,662 554 184 | 1,308 1,026 3,943
1—10{ 2,535 668 133 | 1,204 976 3,820
W l1—20 2,992 953 134 | 1,688 1,305 4,794
2130 2,838 1,143 74 | 1,572 1,299 4,663
1—10} 2,698 1,424 © | 1,392 1,040 4,253
iy 11—20‘ 2,837 1,845 0 | 1,612 1,202 4,780
l21-30 2,744 2,183 0 | 1,646 1,162 4,882
1*101 2,423 2,318) 0 | 1,475| 1,025 4,531
X l—20 2,663 3,060, 0 | 1,836 1,224 5,515
2131 2,202 3,269 0 | 2,732 1,031] 6,036
1—10 1,802 2,808 0 | 1,260 816 4,255
X l11—20 1,689 2,950 O |1,175 801| 4,136
21-30 1,689 3,307 0 | 1,301 813 4.492
Piotd ne13 3,039 0 1,342'l 769 4,560
X 1120 1,600 3,548 1252 78 4626
21—31] 1,543] 3,449 © 1,224} 776i 4,480
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Table 3. 45 FH 2EHKE

Table 4. 55 T ZEHE

4 3 A (Gimcheon) (4] : kcal/m?, day) i A = (Jinju) (%} : kcal/m?, day)
ki L

XEHE | B de (i) HO(EER XEHE | FE dt il B O EER

AH AH
1—10] 1,464 2,879 0 862! 770, 3,788 1—100 1,686 3,221] © 836 1,01211 4,304
1 l11—20 1,562 2,831 O 848 750 3,764 [ 111—20f 1,916] 3,423 O 960{ 1,135/ 4,668
21—31) 1,536] 2,528 0O 7630 725 3,461 21—31] 2,072] 3,355 O | 1,021 1, 128‘; 4,716
1—10] 1,490/ 2,143 O 628 693 3,059 1—100 2,187 3,107 O 988| 1,157} 4,591
I |11—20; 1,870 2,415 0 | 1,050, 786 3,783 I 11—20, 2,578 3,289] O | 1,484/ 1,302 5,360
21—28 2,209 2,473] O 1,140 1,040 4,252 21—28) 2,846| 3,167 O | 1,581 1,672 5,805
1—10, 2,125 2,084 0 905 1,120, 3,870 1——10% 3,075 2,960 O ( 1,735 1,541 5,833
M [11—200 2,458 2,016) O | 1,069 1,108 4,143 o 11—20f 3,531 2,818 © | 1,781 1,751 6,231
21—31 2,624} 1,782 0 | 1,180 1,068 4,188 21—31) 3,334} 2,175] 0 | 1,586 1,621i 5, 565
1—10; 2,981 1,615, O | 1,360/ 1,091 4,528 1—10] 3,958 2,037 O | 1,800} 1,678 6,144
¥ (11—20; 2,822 1,232 O | 1,025} 1,144 4,067 V j11—20] 3,588 1,464 O | 1,490} 1,471 5,298
21—30f 3,130 1,079] 18 | 1,279 1,143 4,424 21—30, 3,956 1,275 32 | 1,608 1,541 5,654
1—10; 3,396 905 145 | 1,619] 1,323 5,033 1—10, 4,059 1, 002' 239 | 1,942 1,798; 6, 221
Y 11—20, 3,362] 714] 186  1,501) 1,299 4,861 V [11—20, 4,206, 808 281 | 1,871 1,820 6,227
21—31 3,662 634] 232 | 1,463] 1,459 5,166 21—31 4,314; 671) 347 | 1,904) 1,748 6,256
1-10] 3,537 514 262 | 1,330 1,440 4,927 1—10] 3,968 5111380 | 1,742 1,575 5,707
W 11—207 3,969 532 326 | 1,551} 1,506 5,503 W (11—20 3,899 463! 383 | 1,701 1,440: 5,521
21—30] 3,114 410 247 | 1,210{ 1,160, 4,291 21—30, 3,890 459j 353 | 1,494] 1,546 5,425
1—10/ 2,669 385 185 | 1,025 942 3,635 1—10,  2,924] 362 275 | 1,290 1,096: 4,155
W o(11—20{ 2,959 467] 211 | 1,292 1,067, 4,166 VI 111—20] 3,047 430|289 | 1,418 1,189; 4,444
[21—31 3,069, 595 158 | 1,139] 1,245 4,291 21—31) 3,444{ 592 243 | 1,525] 1,393, 5,006
1—10,  3,717) 914| 135 | 1,548 1,427 5,285 1—10; 3,978/ 884} 239 | 1,850 1,702% 5, 967
Vi [11—20; 3,481 1,096/ 86 | 1,405 1,351} 5,000 Vi 511—20 4,074 1,168 170 § 1,889 1,773 6,195
21—31 2,916 1,128 41 | 1,278 1,209 4,390 2131 3’404i 1,214} 110 | 1,726 1,648' 5,523
1—10 2,752 1,379) O | 1,148 1,059 4,098 1—10{ 3,157{ 1,501} O | 1,336 1,314; 4,771
K [11—20, 2,841 1,751} O | 1,307) 1,077} 4,451 K [11—20f 3,103} 1,833 O {1,330 1,473 4,959
21—30) 2,890 2,163 0 | 1,480 1,120 4,812 21—30\ 2,862 2,072) 0 {1,533 1.231, 4, 868
1—10, 2,232 2,006 O [ 1,205 894 3,951 1—10, 2,799 2,447 0 | 1,411} 1,403 5,042
X (11—20 2,378/ 2,530 0 | 1,397 934 4,499 X j1—20 2,621 2,734 O | 1,511}1,263 5,075
21—31 2,053 2,570 O | 1,266] 894! 4,229 21—31] 2,410, 3,057 O | 1,880| 1,219 5,426
1—10] 1,740| 2,487 O | 1,114 649 3,696 1—10{ 2,020 2,763] O | 1,037} ;863 4,115
XN N1-200 1,764 2,864) O | 1,136 764 4,061 X [11—20! 1,978 3,059, O |1,014] 949 4,340
21—30{ 1,772 3,150, 0 | 1,029; 855 4,266 21—30. 2,128 3,679 0 |1,200) 1,10L 5,066
1—10 1,605 3,091 O 996 788! 4,092 1—100 |1,864] 3,4721 O | 1,058! 1,005 4,656
X of11—200 1,562 3,116 O 889 813 4,048 X (11—20{ 1,932 3,782 1,020/ 1,194] 5,016
21—31 1,572! 3,193 0 917| 858 4,154 21—31 1,681} 3,300, O 887 997} 4,350
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Table 5. #HH T 2EHE

M4 A F(Jeju) (xt$] : kcal/m? day)

M km | m | % | om | % | meE

AR N l ' b
1~1oi 1,139 2,044 0 | 45 609§ 2,785

I [11-20 1,348 2,258 0 | 670 749 3,137
21-81 1,280 1,950, O | 635 623 2,784 2)
1—10, 1,033 1,373 0 | 454 480 2 060

I {1—200 1,911} 2,328 0O | 1,208 918 3,947 3)
01—28 1,797 1,864] O | 1,094] 775| 3,436
1—10| 2,531 2,208 0 | 1,380 1,258 4,667 9

B 11—20, 2,985 2,240, O | 1,520 1,315 5,088
21-31) 3,479 2,130 0 |1,750! 1,449] 5,638
1—10l  3,456] 1,653 0 | 1,575 1,424 5,295

N -2 3487 1,278 0 1,451;i 1,426] 5,063
21—30 4,048 1,180 42 | 1,854 1,394 5,759

{

1—10 3,581 782 227 |2 123 1,210 5,495

V o11—20 4,210 710 324 | 2,116 1,599 6,258
21-31 4,568 598 482 | 2,405 1,709 6,833
1——1o|‘ 4,723 495} 592 | 2,442 1,789 7,041

W20 4,038 380 472 1,9891 1,419{ 5,839
21-30 4,214 391 497 | 1,867, 1,660 6,079
1—100 4,347, 431} 497 gz,ossli 1,640 6,319

Wol1-200 4441 522 472 | 2,093 1,795 6,532
21—310 4,622 683 404 | 2,119 1,930 6,836
i ‘. |
1—100 5200 1,011] 422 | 2,638 2,424] 8,216

VI |11—200 4,502 1,133] 262 | 2,364 2,015 7,116
21-31  3,927| 1,273 166 | 2,350, 1,707| 6,494
| 1—10 3,244/ 1,414 0 | 1,406 1,315 4,934

K [11—20 3,230 1,785 © | 1,619 1,200 5,053
21—30 2,896 1,971 O | 1,644 1,095 4,838
1—100 3,012 2,509 o | 1,992 1,289 5,585

X l11—20 2,499 2,528 0 | 1,806 1,204 5,099
2131 2,661 3,385 0 | 2,794 1,355 6,611
1—10 2,160 2,837 o |1,331] 802 4,300

X fi1—200 1,979 2,932 0O | 1,275 781 4,312
o1—300 1,961 3,220 0 | 1,287 874 4,5%
1—10 1,607 2,867 0 | 1,02 837 3,967

{ l1—200 1,495 2,768 0 | 819 892 3,759
01—31 1,107 2,072 © | 687 590 2,809
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