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A Study on Solar Cell Supplying Home Electric
Energy in Cheju

Ko, Young-Suk * Kim, Kyu-yong

Abstract

The results of this study on Si solar cell supplying home electric energy in Cheju

Province are as follows,

1) The weather conditions for generating the electric power by Si-solar cell are quite well.
That is, about 68 days are fine and about 100 days of 218 days has more than 50% cloud
amount.

2) In Cheju, the average electric power each home needs for a year is 1,449AWh. If we have
Si-solar cell source systems on the roof of our home by about 3.3m?, considering the
energy loss, we will be able to generating 2,1872Wh electric energy and in this solar cell
system, another problem is that we should have aid-facilities such as storage battery.

3) At present, it is true that the solar cell electric power system is not economy because of

its establishment expenses.

For the future, if the economy of this solar cell electric power system should be

considered at the proper price, this solar cell system will be used and applied in many ways.
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Table |. Genera!l Weather Status & Power Generation in a Fine Day

Represe- A 1 Solar Charge | Repre- . r Solar Charge
1987. 8 .21| 09 : 40 iﬁ‘;ﬂy’ 6.41 10.0392 | 87.8.21| 14:00 | Fine | 9.58 |2.4313
0:00 | 6.47 |0.0196 14:30 |Cloudy | 7.70 | 0.7156
10:30 | Fine |7.64 |0.1372 15:00 | Fine | 9.05 |1.2058
1m:00 | ° 7.58 |0.4117 15:30 |Cloudy | 8.8 |0.8529
1m:3 | - 8.05 |0.6960 6:00 | ” 9.23 | 0.5921
12:00 | 8.41 |0.8529 16:30 | Fine | 9.00 |1.2549
12:3 | - 8.94 [1.9313 17:00 | - 9.14 |1.5098
13:00 | ° 9.58 |1.6568 17:3 | - 8.52 |0.7450
13:30 | 7 9.35 |1.4509 18100 | 8.76 |0.3529
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Table 2. General Weather Status & Power Generation in a Fine Day.

] Sol :
Represe- Measure-1 Weather %l?r gharge SR:pre MeasureJ Weather Cel?r (6harge
ntative ment | Status Voltage urrent ot. ment | Status Voltage urrent
Day Time v | W Day Time v W
1987.11.22] 09 : 00 |Cloudy | 0.489 | 2.97 [1987.11.22| 13:00 Fine 0.482 |14.03
09: 30 Fine 0.499 | 8.37 13:30 [Cloudy | 0.472 |13.01
10 : 00 i 0.503 |10.43 14 1 00 Fine 0.477 [17.96
10: 30 ” 0.502 {12.90 14 : 30 " 0.486 |18.03
11:00 7 0.495 | 14.11 15: 00 ” 0.482 |17.33
11 : 30 ” 0.494 |14.06 15: 30 7 0.487 | 15.58
12 : 00 " 0.491 | 14.15 16 1 00 ” 0.493 [12.09
12 30 ’ 0.483 114.56 16 2 30 " 0.493 | 9.35
18}
171
15+
ni Mo 13.09 mA

Current(mA)
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Fig. 10. A Charge Current Graph in a Fine Day.
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Fig. |1. A Voltage Graph in a Fine Day.

Table 3. General Weather Status & Power Generation in a Rainy Day.

B~ ¢

1
4

43}

rlo

2ol Fig. 10014

Solar Solar
e | Moo Soer | Gl G| SR | o] e S G
’ Time I\ d Time (V) ‘
1988. 2.23] 09:30 | Rainy | 0.447 [0.368 |88.2.23 |13:30 | Rainy | 0.442 |0.330
10 : 00 " 0.451 |0.414 14 00 . 0.429 |{0.336
10 : 30 ’ 0.453 |0.445 14:30 . 0.450 |0.423
11 : 00 . 0.469 |0.847 15 : 00 . 0.457 | 0.500
11:30 ” 0.475 |1.168 15:30 7 0.453 | 0.470
12 00 ’ 0.475 |1.079 16:00 | - 0.450 | 0.416
12:30 " 0.454 |0.453 16 : 30 | Cloudy | 0.461 |0.403
13:00 4 0.447 |0.355 17 00 . 0.441 | 0.278
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Fig. 12. A Charge Current Graph in a Rainy Day.
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Fig. 13. A Voltage Graph in a Rainy Day.
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Table 4. General Weather Status & Power Generation in a Cloudy Day.

Represe- | Measure weather 8‘;}?’ Charge | Repre- | Measure | Weather (S:gﬁir Charge

nDt:;lve 1%1%2 Status (\«\',o)ltage &u)rrem IS)‘;I;} "Fﬁ?]te Status (\«\']o)ltage &u)rrent
1988.2.18] 09:30 | AV | . 408 |1.358 |1988.2.18|13:30 | AV | 9510 |2.453
10:00 |Cloudy | 0.504 |1.531 1:00 | | 0502 |1.965
10:30 | Fine | 0.523 |4.428 14:30 | 7 | 0495 |1.183
11:00 | Cloudy | 0.513 |3.668 15:00 | 0.478 | 0.813
1m:s0 | 7| 0.507 |2.102 15:30 | | 0.495 |1.430
12:00 | * | 0.505 |1.645 16:00 | " | 0.493 |1.363
12:30 |~ | 0.509 [2.315 16:30 | " | 0.483 |0.714
13:00 | © | 0.527 |3.650 17:00 | " | 0.475 |0.599
9}—

Current(mA)
[ 5}
1

3

1.951 mA
1 \/\\o\
0 ] I ! | L1 ! ] 1 ]

10 11 12 13 14 15 16 17 18 19
Measurement Time(hour)

fFig. 14. A Charge Current Graph in a Cloudy Day.
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Table 5. General Weather Status & Power Generation in a Snow Day.

Solar Solar
Represe- Measure| Weather | Cell Charge| Repre- | Measure-| Weather| Cell Charge
ntative ment | Status Voltage Current| ~ Sent. ment Status | Voltage Current
Day Time ) (A) Day Time V) (A)
1988.2.7| 09:20 | S | 0.497 |0.765 [1988.2 . 7| 13:30 &Cm, 0.505 | 1.670
10 : 00 | Snow 0.484 |0.480 14 : 00 | Snow 0.490 | 0.470
10 : 30 zh'sﬁg 0.513 |1.389 14 : 30 ” 0.495 | 0.373
11:00 | oy | 0.482 |0.632 15 : 00 &C’&m 0.501 | 1.040
11:30 | Snow | 0.498 |1.363 15 : 30 S'C“]‘l’)“”df‘ 0.482 | 0.625
121 00 ’ 0.495 |1.120 16:00 | Fine | 0.533]15.22
12330 Y 0.486 |0.748 16 : 30 ghis’r‘,io“g 0.508 | 1.565
1300 . 0.511 |2.031 17:00 | Snow | 0.485 | 0.810
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Fig. 16. A Charge Current Graph in a Snow Day.
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Fig. 17. A Voltage Graph in a Snow Day.
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By el HRAKRE BEED

(1) BFAKKE
Bl 1986, 19874, 24 F9te BHEA o HEKEES & HlAds A7tA
Ae2 Bl o] 2= we w2 Bz 9 v o2& ol TIAAZ, ¥7t & EE

% Sote) Fmel @ol=z takel 3.0mmulakel &E AE e W FEAA
3, 74eko] 3.0 mm olAtl ¢& v & 2 g I Fy ERel 31% o4
2 gt

Table 6.0 41 2=l 19874 FM k& & Fo] 68H, 3l o] 218H, vl & el (9R
o)z, AALE 2he o] 89H, B FL 199H, ¥ & o] 7THYE ol A WA
£ 19874 BMES 71FEoz sled AR ¥ BRAES 2 €943 23St Table 7.00

Table 6. Monthly General Weather Status in 1986, 1987.

a“;ﬁ‘f '8 Cheju City '86 Seogwi-po '87 Cheju City B Seogwi-po | g
Monti\ | Fine | Clowdy | Rainy | Fine | Cloudy| Rainy | Fine | Cloudy | Rainy | Fine | Cloudy [ Rainy| S

1 27 | 4 5 24| 2 3| 23| 5| 6| 2] 5

2 2| 2| 2 6 ( 20| 2 51 18] 5| 6| 18] 4

3 170 5| 8| 19 4 1| 2w} 6] 14|10

4 6 | 20| 4 6 | 17| 7 g | 16| 6 | 91 15

s {1} 17| 3| 1l 16| 4 g | 1°] 35 7 | 19

6 30 20| 7 4| 14y 12 6} 14 10| 6] 15

7 61 11! 14 17113 2 4] 15 1| 17§13

8 9| 15| 7 | 7| & 14 13 1] 4] 16

9 8! 14| 8 6| 8 | o 18} 3} 12| 16} 2

10 9| 18| 4 | 12 14| 5 | 4| 25| 2 9 | 20| 2

11 8] 19| 3| 6| 2] 2 9 18] 3 | 14| 12| 4

12 3] 21 6 9 20| 2| 12| 19] 0
Total| 74| 224 | 67 | 74 | 194 | 66 | 68 | 218| 79 | 8 | 199 | 77
Table 7. Daily Suniight Time & Ratio in Cheju City.
oMonth |yl g s a5 6| 7|8 e 0] ]|
Total 81.11 128.9|131.4]185.7{212.1| 194.3] 132.5{161.3} 185.3| 171.0| 140.5} 113.4
Hourthr)
Daily
Sunlight 10.9] 17.90|17.66 | 25.79| 28.50| 26.98| 17.80|21.68|25.73{22.98/19.51| 15.24
ratio(%) i
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9ot
2 2B

BE B BEMXE 1987F EAR B ksl BEHHE Al 14 S Lug ®
47 @32 Table 8.3} 7c},

Table 8. The Year 1987 Electric Energy in Cheju Island.

Classification Electric Energy(mWh) Percentage(%)
Residential 133.868m W 47.5%
Public 35.140mWh 12.5%
Service Complex 74,705mWh 26.5%
Farming & Fisheries Ind. 21.223mWh 7.5%
Manufacturing Ind. 17.109mWh 6%

Total 282,046mWh 100%

Table 8.0 4 # Hrel WRAR aie} o] L= &S T FHEo 7 19878 &
skel F "2 133,868mWhaldl ol & FEimAe 18 FH EHEOoD A& ghol
Table 9.9+ 7t}

Table 9. A House Average Electric Energy in a Day in Cheju Island.

R - A Year Total A Dav Average Electric
Classification o rlouses Electric Energy Energy/A House
Residential 92,377 House 133,868, 000kWh 3.97kWh

BTl FEE T4E 92,3775 0122 19874 14 ke AL daekql 133,868,
000 #Wh = 92,3773 X365H2 ol F Zto]l 1H Ty EHES 3.974Wh 7t "ot =
i 1sd 13 BNRS 3.97AWh £ 36592 F#MF ol 2 1,449 kWh 7} Hc},

H ey S
100 o 3
Aok ¥z e Ee B ol wis] B4 He BHES

tigolla: & Wl H48 AFoh Aghgtoz Mg Ao o=
10417k e 2 Ao} Medgkg AbE319ic), Table 10014 89€21% 243 e o
eloFA 2l 2 & ‘Module) 3 21 £
AU/ A=)

At

KRB Imo M ost edh 4 ol @ fiiol Ure e 6357 kWh Az o]z u
e 0234 kWh, B8 22 0.977 kWh A 5ot} 365U% 9o o ule 3, 38
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Table 10. Solar Cell Calculating Electric Energy.

A Day Average Electric Energy Electric Energy
Electric Energe (Wh/cor) (Wh/m) (EWh/1.)
Fine Day 8.460V x0.936A x104] =
7,918 7.918
(1987. 8 .21) 79.2(Wh/100cm) )
Fine Day 0.489V X 0.1309A x 104} =
) 6,357 6.357
(1987.11.22) 0.63570 (Wh/cmr)
Rainy Day 0.453V X 0.0518A x104] =
‘ 234 0.234
(1987. 2 .23) 0.02346 (Wh/car)
Cloudy Day 0.501V x0.0195A X104} =
977 0.977
(1987. 2 .18) 0.09769 (Wh/cm)
Snow Day 0.498V x0.020A > 104 = _
996 v.990
11987.2 .7 J.09960 /' Wh/cn)

(2a 3&d 1004, obF sald 118%)9] 27 H#ME $lolA 2L BhHis Fsid 2

wd
otad
rlo
nf

68(%) X6.357 (AWh/m*) =432 {kWh/m*)
Ul ) 79{4) x0.234(kWh/m*) = 18(kWh/m*)
2, 218{%) x0.977(kWh/m*) =213(AWh/m*)
Al 365(di 663 (#Wh/m)

fok
L
-

1d&3t 1m o] Solar Cell 9ol 22 4 9t EHES 663 kWh A olth EH
hold 1RAEY 155 2T Fty) BHELS 1,449 kWholmz g} dxlo wizg
o 2.2m o2 HAAIH Jg 4 e EHEC 1,458 kWhAx e Zho] vJem, oz
EA4S zedte] o 3.3 (1%) FAF HAAlE= 2,187kWh & 9L 4 g, &, A
S HdAAY mEgad 1% A AAsd A spAe] BHE 2928 4 dde Hel

rr

Hgol BERMC 22 BHE FAAL 4 At FHA 59 Hz2 A Yo] B sic)
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E

Solvetel oA Eob dFFolA KBl YA £ 1970dehel Folshd KRBl Ay
g 3t REe MRS D dow KBEBS) KAk 270 Be xdo #AR 9
o, oleigt TAGlA A A sbdel AR KRR KAl HQ HRE Lo
ahmi chedt e,

P BRI 4ElE KMEMEA ENE 2F V14 22 w2 ol 68U A,
52l @ 2189 F kol 50%cl4te] o 1009 FE2 wlmd g Heldh

2) T A A ek el 197 AAZ Yed WHwe HF 1,449 kWholed, of
z au.o;um shejml ouh Fael 2ol oizk 663 AWh/m Q) HelE KBEHI oz
£40% zested o 3.3m(1%) Ysolw 2,187kWhs eiake 4% 4 ok o474

3

2ARE AxAl Ax NS FWAZ £ e 2 Fo vzA4de] Addes

) HA KBEBIZA AT 271 Sl AAsE vl AH AAM4L dE dAeleh
ez 4T KBELS EMIELT N2 oiel Fopol 4 Lwstd 4 e,

zol HEARY AL A A 45 FA wge) Foz duAE Suel 2
Ay g BAKS TAE 24 29 4 ok o ABERE 2 ¢ AT Aol
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