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Table |I. General Weather Status & Power Generation in a Fine Day

Represe- Measure! w Solar Charge | Repre- [ m ; v Solar Charge
%t:;i\'e ? ilt; 3 %’Vtggger if%l]ta ge &u)rrent SD;r;t nTime‘lt:e é\t:g;sher i;}mge &J)rrem
19878 21 09140 [0 | 6.41 00392 | 87.8.21 | 14:00 | Fine | 9.58 |2.4313
10 : 00 ’ 6.47 [0.0196 14 : 30 | Cloudy 7.70 | 0.7156
10 : 30 Fine 7.64 10.1372 15:00 Fine 9.05 | 1.2058
11:00 . 7.58 |[0.4117 15:30 [ Cloudy 8.88 |0.8529
11:30 ’ 8.05 |0.6960 16 : 00 " 9.23 10.5921
12: 00 ” 8.41 ]0.8529 16 30 Fine 9.00 | 1.2549
12 . 30 ’ 8.94 §1.9313 17 00 ’ 9.14 |1.5098
13:00 ! 9.58 [1.6568 17 230 " 8.52 | 0.7450
13:30 ” 9.35 11.4509 18 . 00 ’ 8.76 |0.3529
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Table 2. General Weather Status & Power Generation in a Fine Day.

Sol Sol \
Represe- | Measure-| Weather | Cell. charge | Repre- | Measure| Weather Cell Charge
'Il)tat,“e ment | Status Voltage ( X;Te"t DZT’ ment | Status Voltage (:)rrent
ay Time V) . Time (V) :
1987.11.22] 09: 00 |Cloudy | 0.489 | 2.97 (1987.11.22] 13:00 Fine 0.482 114.03
09 : 30 Fine 0.499 | 8.37 13:30 loudy | 0.472 [ 13.01
10 : 00 ” 0.503 |10.43 14 1 00 Fine 0.477 | 17.96
10 : 30 " 0.502 |12.90 14 130 " 0.486 |{18.03
11: 00 " 0.495 ,14.11 1500 ’ 0.482 |17.33
11: 30 " 0.494 |14.06 15: 30 ’ 0.487 | 15.58
12 100 " 0.491 | 14.15 16 2 00 " 0.493 {12.09
1230 " 0.483 | 14.56 16 30 " 0.493 | 9.35
18}
171
15
i Mo 13.09mA
z uf
E
el
S o4k
5 -~
3 -
1 —
1 1 1 1 3 1 1 1 1 1
0 9 10 11 12 13 i4 15 16 17 18

Measurement Time(hour)

Fig. 1l. A Charge Current Graph in a Fine Day.
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Table 3. General Weather Status & Power Generation in a Rainy Day.

Represe- curdl| o Solar } (yirpe | Repre- 1w Solar 1 yaree

RNE | o e | GG ST M| e L i
Time V) > Time ")

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 ¢ " 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 7 0.447 [0.355 17100 " 0.441 ]0.278
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(4) +EO0| ¥ 2o BN - EE
Table 4. ol 4] 2= 108F 3050l zb sido] w323 4.428mA o ko]l HIEST
UoiA £ w5 £F BR &2 Jebiin glen, 0.501Vel F# R} 1.951mA 9
¥y BfnS 2, 750 4 W £E BRI L& Helo,

Table 4. General Weather Status & Power Generation in a Cloudy Day.

Represe- | Measure{ weather 2};" Charge | Repre- | Measure | Weather &}]ar Charge
rﬁt;twe ment | Status Voltage &l)nent IS)ent. ment Status Voltage &u)rrent
y Time (\%)] ay Time (\9)
1988. 2 .18 09 : 30 }élej:g 0.498 [1.358 [1988.2.18|13: 30 *éf::g 0.510 | 2.453
10: 00 |[Cloudy | 0.504 [1.531 14 2 00 ” 0.502 | 1.965
10 : 30 Fine 0.523 |4.428 14 : 30 ” 0.495 [1.183
11 : 00 | Cloudy 0.513 |3.668 15: 00 7 0.478 (0.813
11 : 30 " 0.507 12.102 15: 30 7 0.495 |1.430
1200 " 0.505 11.645 16 : 00 7 0.493 [1.363
12 : 30 " 0.509 {2.315 16 - 30 7 0.483 (0.714
13:00 ” 0.527 |3.650 17 : 00 7 0.475 [0.599
9 -
— 7 B
<
E
g S5
&
5
© 3k
1.951 mA
Nl v\\o\
0 1 ] 1 i 1 1 1 1 1 1

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

Fig. 15. A Charge Current Graph in a Cloudy Day.
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Fig. 16. A Voltage Graph in a Cloudy Day.

(5) T 2= 2o B - BE
AZ A} 098 20570l X 1785707 MIESE grol Table 5.0 A7 Zleleh, ol 2wHA 3
ol vl wie opzke] ASuE 7Horh Aol AebAwd FE BHS He HopAo
16850l = 812 Aelzh FAIH £ BAGE e F1g BEL 0.498Velx Fig &
Mk 2.019mA o #%S viebc

Table 5. General Weather Status & Power Generation in a Snow Day.

Solar Solar
Represe- | Measure| weather | Cell | Charge| Repre- | Measure.| Weather| Cell Charge
D Live ment | Status Voltage| 4 Dav ment Status | Voltage| 4}
¥ Time (V) y Time V)
1988.2.7] 09:20 | B | 0407 |0.765 {1988.2.7| 13:30 &C‘&‘ﬂy 0.505 | 1.670
10: 00 | Snow 0.484 |0.480 1400 | Snow 0.490 | 0.470
1030 | Shining | o 53 | 389 4:30| 7 0.495 | 0.373
& Snow
. Windy . Cloudy
11500 | 0o ) g 482 | 0.632 15100 | gy | 0-501 | 1.040
11:30 | Snow | 0.498 |1.363 15 30 SC“,‘;’de 0.482 | 0.625
12:00 | " 0.495 |1.120 16:00 | Fine | 0.533]15.22
. , . Shining
12: 30 0.486 |0.748 1630 | i | g 508 | 1.565
13:00 | 7 0511 |2.031 17:00 | Snow | 0.485 | 0.810
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Fig. 17. A Charge Current Graph in a Snow Day.
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Fig. 18. A Voltage Graph in a Snow Day.
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2. BEmmel BRAKER BEED

(1) B FUIKRE
MG 19864, 19874, 24 E<tel HEEH 3 HEMES & HxAdx Al7tA
A%g ok Fo| 2 e a2 FA) ¢ga v o Pol 2IAAE, ¥t 2 EE
33 Eqrel el groloz A4akel 3.0mm viutel g ZE F-e il TEAIZ
=4

3, 74eko] 3.0 mm ol Akl e ¥l & G2 Aelleh, THL F Tl 31% ol

E

Table 6.0+ 3= 19874 FEM TS e o] 688, &l o] 218H, ¥ & 2ol 9H
o, MALE zre o] 89H, & F& 199H, ¥ & o] 77HOINE d K FiAA
L 19874 EINHS 71F o2 sted HER BT HEAES 72 9wz zAbsted Table 7.9

32

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

Eiffg@ '86 Cheju City '86 Seogwi-po ’87 Cheju City '87 Seogwi-po Remar-
Month\,| Fine | Cloudy | Rainy | Fine | Cloudy| Rainy | Fine | Cloudy | Rainy | Fine | Cloudy [ Rainy| kS

1 97 | 4| 5| 24| 2 | 3| 23| 5 | 6| 2|5

2 g | 2| 6, 20| 2| 5|18 5] 6] 18] 4

3 7| s | sl w9} 4| 1] 2|1w0]| 6| 14|10

s | 6| 20| 4| s | 17| 7| 8| 6] 61| 9| 156

5 |l w3l |l 6| 4 8] 1y 5| 7|19

6 | 3 20 71 ¢ 4] 12| 6] 14| 10/ 6] 15

7| 6| 11| 14 1wl 2}l 1| 17|13

8 | 9| 13| 7 5 7| 4w 3| 1| 14| 16

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

0 | of 18] 4| 12t 4| 5 | 4f 25| 2] 9] 2/ :2

n| sl 19 3] 6| 2| 29| 18] 3| 1] 12| 4

2| 3| 21 s 9| 200 2 12| 190
Total| 74| 224 | 67 | 74 | 194 | 66 | 68 | 218 | 79 | 89 | 199 | 77
Table 7. Daily Sunlight Time & Ratio in Cnheju City.
cMonth |y g} 3 | 4| 5] 6| 7 | 8] 90| n]|w
Total 81.1| 128.9(131.4]185.7(212.1] 194.3} 132.5|161.3{ 185.3[ 171.0| 140.5| 113.4
Hour(hr)
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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2) BN
BE ES EMEE 1987F FAAR KehH EWE HANM 1F F vise B
#1 #3& Table 8.3 e,

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

Classification Electric Energy(mWh) Percentage(%)
Residential 133.868mWh 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 & FHxel HREAG oet olgsie EH 75+ FHEo2 4 1987F §
obe] % W™ 2 133,868mWheldl o] & FEMhe 1B F¥y BHELZ AE3 3ol
Table 9.2+ #tc},

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

RTT ¥ A Year Total A Dav Average Electric
Classification ‘:‘tu douses Hlectuie; Brcray Energy/A House
Residential 92,377 House 133,868,000£Wh 3.97kWh

FEH S FEE $4E 92,37750) 22 19874 14 Fokel ARS A kel 133,868,
000 k¥Wh & 92,3773 x365H2 ol & ol 18 Fty ENER 3.97-kWhrt e}, 2
3 15 18 BHRS 3.97kWh S 365202 BalF ghol=2 1,449 kWh 7} Hch,

cigolli: & EholA F4T dioh Ackgez A A4 olv BERMHS
1041 2k 2 Ao} Hedeke AbZ3lgith, Table 10014 89219 4% 2 =4 100 ok 3
etz =& (Module) & A8t w7 2 & Fe 2 ol vla FH e OIS
HhER e

o RBEMD 1w olM 3F A& & Qe BhHBel e P 6.357AWhHxoln
W 0.234 kWh, B8l Fe 0.977 kWh FSojch, 36590 % whe b, H@ o Fal

|
g
1J,d
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Table 10. Solar Cell Calculating Electric Energy.

A Day Average Electric Energy Electric Energy
Electric Energe (Wh/cm) (Wh/m) (FWh/n:)
Fine Day 8.460V X 0.936A X 104] =
, ‘ 7,918 7.918
71987. 8 .21) 79.2(Wh/100cm) )
Fine Day 0.489V X0.1309A x104] =
‘ 6,357 6.357
11987.11.22) 0.63570(Wh/cmt)
Rainy Day 0.453V X0.0518 A X 104} =
. 234 0.234
(1987. 2 .23, 0.02346 (Wh/cm)
Cloudy Day 0.501V x0.0195A X104} =
, 977 0.977
11987. 2 .18) 0.09769/Wh/cew)
Snow Day 0.498V X 0.020A > 104} =
996 U.996
(1987.2 .7 J.099A0 “Wh/car)
z2 sad 1009, oFF zad 1189)9 44 HEE HolM & EHES F3id F

£ 680(9) x6.357 (kWh/m?) =432 (AWh/m¢)
79091 x0.234(AWh/m) = 18(kWh/m*)
8l ¢ 218(%) x0.977(AWh/m) =213(kWh/ m*)
Al 365(%) 663(#Wh,/ m*)

1dEeh 1m 2 Solar Cell Aol & 4 slv EHES 663 Wh F 5ot EH
el 1RAED 145 2 Fi EHES 1,449 Who| 22 siddxe HA
ok 92.2m o2 BAAFH 4g 4 e BHEC 1,458 kWh H 59 o] vpex, olf7]
AL nejsled of 3.3m(1%) $AY HAHAAL 2,187kWhE & + Utk 5, 4
22 efokAxe g2 1% A5 AAsd dd shHe] BHS 3L 4 doke Aol

o}

o

A=A Fo Bz Ado] Fdasic},

A

2o HEEMI 22 EHE 3442 + e
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< Abstract >

A Study on Solar Cell Supplying Home
Electric Energy In Cheju.

Ko Young-suk

Physics Major
Graduate School of Education, Cheju National University
Cheju, Korea
Supervised by Professor Kim Kyu-yong

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 1,449kWh. 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 2,187kWh 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.

* A thesis submitted to the Committee of the Graduate School of Education. Cheju National University
in partial fulfillment of the requirements for the degree of Master of Education in July, 1988.
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