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THE DEMONSTRATION ELECTRICAL PRODUCE BY OF MOVING SOLAR CELL

Academic Year 2000
By Project Report Advisor
Mr. Chaichote Buasooksukon Mr. Prachasanti Thaiyasuit
Mr. Vasan Samudcharoenchai
Mr. Somyos Puenmouang
ABSTRACT

The aim of this project is to compare the enery conversion efficiency of the solar
cell panel of the moving and stationary types. The theme of the study is to design and
construction of the solar cell panels in clude the write computer program for control operation of
transmistion system and calculate find the angle of move of the sun which a principle thus is
calculation and control motor as used mechanisms driver in the transanital a move by used a
Visual Basic version 6 control the angular velocitice by used the control unit has 12V. DC from
battery. A move of the sun will be 15° degree per hour do angle with plane +23i52 degree

From the test results The efficiency of the moving type is higher than the
stationary type about 42.38 %
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=0.993 Nm
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(03r)
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-tan ¢ x tan O
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cos(,
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11.60957225 /2

T,

T2
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5.804786125 ¥.

591, 48 UM 173U

4 MIMUIUMIAUNTYDINAN

NAUNIT (2.3)

E =[987xsin(2xB)—(7.53cosB)—(1.5xsinB)

VINAUNIT (2.4)

[360x(N,—81)]/364
= 51 U (61u’1ui’u1‘s’:uﬁuﬁ’"quoi’fw?'| 1 unsny Sudull)
B = [360x(51—81)]/364
= -29.67
unu luanns (2.3)
E =[9.87xsin (2x(-29.67))—(7.53 cos (-29.67) ) —( 1.5 x sin (-29.67 ) )
= -1429 W
unuam luaums (2.2)
5 msfmamMnanAsguietu oy . naufiogsos . VSnwiiia
VINAUNT (2.2)
nannAsgUResiu= nagsus -E +4(L,~L,.)
L, = dunSidouiil$redanannasgiuviesau fswiiu 10s°
aziuoen
L, = dunSfouiimnimniiou. immsia@ngmmsmnuas)iisuiny
100°30" azTuven
A290IMAGIUIIN 12 - 5.804786125 = 6195213875 .
= 6 %U. 11 U 42 UM
NAMNASTIUNBIBUYBIAI DTG
= 6:11:42 - (-1429)+4 x(105-100.5)
=6:43:59
ANBNATANIIAT 12 + 5.804786125 = 17.80478613 ¥,
=17 ¥U. 48 UM 17 UM
naNNATFIMTeIDUYBIABRATAN

=17:48:17-(-1429)+4x (105-100.5)



n‘mﬂﬁaunmyui}"ﬂm =(2x,)/T, S
~(2x87.07179188) /1160957225

. ¥ g

msfnnamyu luslumsdaray

14 qUAUT 2544 B9 Sufl 24 QAT 2544 A

udn
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—

V.(V) LA V. (V) IL(A) Temp(C®) Temp(C®) P (W/m’)

Time
0IMA TAuna
7:00 275 0 0.2 0 25.6 25 16.091
800 5 0.1 0.7 0.1 25.8 25.7 305.5
9:00 17 0.1 4 021 25.9 29.9 259.7
10:00 175 0.1 4.7 0.25 29.2 31.4 404.6
11:00 175 0.1 2.9 0.2 29.6 33.1 502.2
12:00 18 0.1 5.9 03 30.7 31.7 369.01
13:00  17.8 0.1 6 0.3 29.2 30.5 41337
14:00 18 0.1 6.3 0.25 29.5 31.7 353.86
15:00 17 0.1 7 0.3 29 30.2 670
16:00  17.1 0.1 1 0.15 28.9 29.4 426.6
17:00 167 0.1 12 0.19 287 29.1 144.33
18:00 9 0.1 0.5 0.1 292 303 7372
I, = 0.0916A
V, =1444V
I, =0.195A
V. =3366V
P, =322.71 Wi’
A =0105m’
1NAUMT (2.8) FF. = (—7‘, ;Z )/ (_V,,c xl—,c)
= 0.496
NNEUMS (2.9) M = (V.xI_xFF.x100)/(P,xA)

= 1.936 %
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MINWMARNUINN 12 HANTINANDIVUBYAUN 14/2/44

Time V (V) 1(A) V. (V) L(A) Temp(C®) Temp(C®) P (W/m)

010H 1Auna
7:00 225 0 0 0 25.6 25.9 16.091
8:00 10 0.1 0.5 0.1 25.8 26 305.5
9:00 16 0.1 1 021 259 29.7 259.7
10:00 165 0.1 2.5 035E20D 343 404.6
11:00 165 0.1 1.9 03 29.6- 352 502.2
12:00 17 0.1 45,% " 045 2 = 307 332 369.01
13:00 17 0.1 5.5a 0 045 202 324 413.37
14:00 17 0.1 4 0.4 29.5 32.8 353.86
15:00 16 0.1 2 0.3 29 31.1 670
16:00  15.5 0.1 04 02 289 30.2 426.6
17:00  14.5 0.1 03L |05 @ 287 29.7 144.33
18:00 4 0.1 0 0 292 30.7 7372
1, =0.0916 A
V. =135V
1, =0242A
V, =188V
P, =322.71 W'
A =0.105m’
NNTAUNIT (2.8) FF. = W; E )/ (Tw xl_,c)
= 0.0367
NAUNIT (2.9) n = (T“x—I,xF.F. xlOO)/(T.,,x A)
= 1.341 %
AN = 0595%

UsSANTMNINLUY = 4436 %
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MIIIMANUINN 1.3 HANIINARBAUIAADUTIATIAIOINAL 15 /2 /44

———
—

Time V. (V) L(A) V) L) Temp(C®) Temp(C®) P (W/md)

9INIA 1Auma
700 155 005 02 0] 26.8 28.5 16.189
800 175 01 " H0SESNN0D 27.5 272 395.1
9:00 182 0. 19 04 26.6 29.3 635.5
10:00 181  FO!INNENG 0.4 292 335 924.9
11:00 18 0:1" 8 0.4 29.6 312 941.5
12:00 18 0.1 109 04 323 35.7 951.2
13:00 179 01 11 04 33.9 393 920.1
1400 171 01 11 039 359 40.1 971
15000 175 JEoT o 03 335 38.5 7792
16:00 172 S0 © Gs—amm0s 329 363 671.8
17:00 165 W03 w2 02 30.2 32.14 463
18:00 11 ou* *io 0.1 30.5 30.1 94.33
1, = 0095A
'V, =1687V
1, =0299A
V, =55V
P, =646.98 W/’
A =0.105m’
INAUNIT (2.8) FF. = (7,,, xI )/ (_V,,c xT;)
= 1.02
1INTUNIT (2.9) n = (me_lxxF.F.xIOO)/(?th)

= 2.406 %
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Time V,(V) IL(A) V,V) I(A) Temp(C®) Temp(C®) P (W/m)
91MF 1Auna
700 6 005 0 0.1 26.8 29.2 16.189
8:00 135 0. 0 0.1 21.5 27.8 395.1
9:00 17 0.1 2 0.3 26.6 29.4 635.5
1000 17 0.1 4 0.4 29.2 35.1 924.9
11:00 17 0. 7 0.5 29.6 34.7 941.5
1200 17 0.1 9 0.5 323 38.2 951.2
13:00 165 0. 9 0.5 33.9 41.2 920.1
14:00 16 0.1 7. 0.5 35.9 42.9 971
1500 164 0.1 4 0.4 335 40.7 779.2
16:00 16 0.1 1 0.25 32.9 35.8 671.8
1700 135 0. 0 0.1 30.2 33.7 463
18:00 5 0.1 0 0 30.5 31.6 94.33
T, =0095A
V. =1424V
T, =0304A
V, =36V
P, =646.98 W/m’
A =0.105m’
VINANNTT (2.8) EF. = (_V; :EE )/ Ww xl—x)

1NTAYNIT (2.9)

= 1.59 %

An =03816%

LN AL
Ussandnmmuiu =51.32 %

(V. xI_xFF.x100)/(P,xA)
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Time V (V) L&) V,V) IL(A) Temp(C®) Temp(C®) P (W/m)
9INA 1Ausa
700 9.5 0 0.1 0 223 226 12.679
8:00 175 005 2 0.1 22.7 232 3458
9:00  18.1 01 [isis 03 24.3 283 602.7
10:00 182 " “IOiI"NEER 0357 31.1 790.1
11:00 18 0.1 8.9 04858279 32.6 894
1200 182 01 95 035 281 32.9 912.3
13:00 18 0.1 9 035 297 36.7 946.5
1400 175 0.1 8 0.3 31.6 39.8 867.8
1500 174 0.1 6.5 03 30.2 39.9 747.4
16:00  17.1 g1 T @8y 0.2 30.7 40 611
17:00 16 0.1 1 0.2 31.6 35.1 326.8
1800 0 0.1 05 0.1 31.4 30.3 45.65
I, = 0087A
V. =1629V
1, =0245A
V, =S175V
P, =591.89 W/m’
A =0.105m’
NN (2.8) FF. = (V,x1)/(V_xL)
= 0.89
NINANNIT (2.9) n = (—V-(,C;(T,c xF.F.x100)/ (_P.; xA)

=2.02%
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Time V(W) L) V.M LA Temp(C®) Temp(C®) P (Wim)

9InA 1Auns

7.00 45 0 0 0 223 222 12.679
800 145 0.1 0 0.1 227 23.5 3453
9:00 168 0.1 151 025 29.7 602.7
10:00  17.1 0.1 4151 0 30 N7 312 790.1
[T00% = R17i - W0 7.5 400045007 9 343 894
12:00  17.1 0.1 9 0.5 28.1 35.8 9123
13:00 17 0.1 85" % ‘05 29.7 382 946.5
1400 165 0.1 757 |04, | 316 40.1 867.8
1500 164 0.1 4 035 302 40.5 7474
16:00 155 0.1 0:5mt 022 30.7 41.2 611
17:00 14 0.1 0 0151316 36.3 32638
18:00 5 0.1 0 0 314 30.1 45.65

1, = 0.0916A

V. =1428V

T, =0278A

V, =3583V

P, =591.89 W'

A =0105m'

1NAUNST (2.8) FF. = (_\TDE )/(_vm x:)

= 0.76
MINEANNT (2.9) N = (V.xI_xEF.x100)/(P,xA)
= 1.59%
An =043%

e
Ussansnminuiu =27.04 %



55

‘ A 3 a
AN IE]NE?[!I“! 1.7 nan1mﬂaaeuuumnouﬁmumwmnﬂ 17/2/44

~——— —
————

Time  V, (V) L(A) VV) IL(A) Temp(C®) Temp(C®) P (W/m)

—
—

81N 1Auma
7.00 8 0 0.4 0 232 23.7 16343
8:00 175 0.1 2 0.2 235 28.1 322.1
9:00 18 0.1 4.9 03 25.2 302 605.4
10:00  18.1 0.1 8.5 0.4 28.5 32 7502
11:00 184 0.1 9 0.4 264"~ SR8 848.9
12:00 18 0.1 9.5 0.4 30 36 952.8
13:00  17.8 0.1 9 0.4 32.7 342 933.7
1400 177 0.1 8.9 0.39 31 38.5 898.6
1500  17.5 0.1 5.9 03 35.7 38.5 784.7
16:00 17 0.1 3.1 0.2 323 38 556.5
17:00 155 009 06 0I5 30.5 33.7 337.6
18:00 09 0.05+" 021005 294 31.6 50.53
1. = 009A
V. =1536V
1, =0265A
V. =516V
P, =588.08 W/m’
A =0105m’
1NAUNTT (2.8) FF. = (_\_/:, ::I: )/ (Tm xl_,c)
= 098
1NTAUNTT (2.9) n = (TOQ:ExF.F.xIOO)/E;nxA)

=219%
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M1319MANUINT 1.8 HANITNANBINVVBYAYN 17/2/44

Time V, (V) IL(A) V() I(A) Temp(C®) Temp(C®) P (W/m’)

2IN# 1Auma
700 5 0 0/, 0 232 24.5 16.343
8:00 1S 0.1 0.1 02 235 27.7 322.1
9:00 165 0. 1 0.25 252 35.1 605.4
10:00 171 0.1 55 04 28.5 36 7502
11:00 17 0.1 6 0.4 26.4 332 848.9
12:00 17 0.1 9 0.5 30 383 952.3
13:00 165 0.1 9 0.5 327 37.4 933.7
14:00 17 0.1 7 0.5 31 38 898.6
1500 165 0.1 3 035 35.7 38 784.7
16:00 16 0.1 1 025 323 345 556.5
17:00 13 009 01 015 30.5 31.7 337.6
18:00 0.5 003 0 0.01 29.4 30.2 50.53
I, = 0.085A
V., =13925V
1, =0292A
V, =3475V
P, =588.08 W/m’
A =0105m’
VINAUNTT (2.8) FF. = (T,,:E )/ (—v‘,c xl_,)
= 0.857
NNAUMNT (2.9) = Q;I:xF.F.xIOO)/(—l;nxA)
= 1.64%
An = 055%

e ARy
UseaNTAININNYY = 33.53 %
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Time V, (V) L(A) V,V) IL(A) Temp(C®) Temp(C®) P (W/m)
8INA s
7:00 14 0 0.5 0 25 312 14558
8:00  17.2 015 ) 0.1 25.3 33.7 262.3
9:00 174 0.1 34 02 26.5 34.6 4895
10:00 176 01N G 0.25 302 345 668.7
11:00 175 01 75 03 31 38 743
12:00 175 0.1 8 0.4 333 39.4 801.7
13:00 175 0.1 8.5 0.3 332 39.2 764.8
14:00 175 0.1 o9 03 349 38.3 25034
1500 174 o1 4 65 0.3 33.1 36.5 540.7
16:00 17 0.1 3 0.2 32.5 35 4484
17:00  15.1 01 05 0.1 31.5 324 290.2
18:00 1 0.1 0.2 0.05 29.6 30.5 22.94
I = 0.0916A
"V, =1555V
I, =0208A
'V, =4.508V
P, =444.87 Wim’®
A =0.105m’
VNANMT (2:8) F.F. = (VQJI )I(_V;xl_:)
= 0.658
NNAUNMNS (2.9) n = (7& ExF.F. x100)/ E?hx A)

= 2.009 %
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Time Vo (V) L(A) V() IL(A) Temp(C°) Temp(C®) P (W/m)
1MAl 1Auna
7.00 8.5 0 0 0 25 29.8 14.558
800 16 0.1 0.1 02 253 30 262.3
9:00 16 0.1 1 02 26.5 324 489.5
10:00 17 0.1 4 04 302 35 668.7
11:00 17 0.1 7 0.5 3] 37.1 784.3
12200 17 0.1 9 0.5 333 40 801.7
13:00 17 0.1 8 0.5 33.2 36 764.8
14:00 17 0.1 7 0.5 34.9 37.1 250.34
1500 165 0.1 4 04 33.1 37.5 540.7
16:00 16 0.1 1 03 32.5 36 4484
17:00 14 0.1 0 0.1 315 324 290.2
18:00 0.4 0.1 0 0.1 29.6 30. 22.94
1. = 0.0916A
V, =1436V
T, =03A
V, =3425V
P, =444.87 Wim'
A =0.105m’

VNTUNIT (2.8)

91NAUATT (2.9)

FF. = (Vox1)/(V_x1.)

= 0.781

N = (V.xI_xFF.x100)/(P_xA)

=219%

An =0.181%

Usednianuiuiu =9.00 %
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Time V, (V) I(A) V V) I(A) Temp(C®) Temp(C®) P (W/m)
01NA 1Auma
7:00 4 0.05 0.1 0 23.7 24 16.9
8:00 155 0.1 0.5 0.1 25.3 282 212.9
9:00  17.4 0.1 24 0.2 217.5 30.5 452
10:00 177 0.1 6.5 0.3 30.5 33.4 655.6
11:00  17.5 0.1 8 0.3 315 37 748
12:00  17.5 0.1 8.5 0.3 34.8 34.7 697.2
13:00  17.5 0.1 8.3 0.3 32.5 37.9 776.7
14:00 173 0.1 6.5 02 33.6 40 7235
1500 168 0.1 5.9 0.3 32.7 35.2 674.7
16:00 162 0.1 1 0.2 31 32 5163
17:00  11.5 0.1 0.2 0.05 29.8 30 290.3
18:00 7 005 01 0.05 29.8 29.8 50.68
1. = 0.0916A
V. =14.65V
1, =01916A
V, =4V
P, =484.54 W'
A =0.105m’
NMNANNIT (2.8) FF. = (_\7.,;1: )/ (_Voc x—I:)

NNANNIT (2.9)

0.584

= 1.54%

N = (V. XI_xFF.x100)/(P,xA)
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———
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Time V. (V) L(A) V) LA TempC® Temp(C®) P (W/m)

LRG| 1ura
7:00 3 0 0 0 23.7 234 169
8:007 . 1354 (0\NENENG 0.15 253 26.5 212.9
9:00 - 165 01 oS00 275 31 452
10:00 17 0.1  3500M03s 30.5 352 655.6
1:00 17 0.1 56 0.45 31.5 35.4 748
12:00 17 01875 8 ® 20’5 34.8 38.5 697.2
13:00 17 0" ¢ 7.5% 05 32.5 382 776.7
14:00. 165 04 L8518 404 33.6 38.2 723.5
15:00. 157 4 0.1 4 220 03 327 343 674.7
16:00 15 0.1 7 0.05kmub02 31 32.5 5163
17:00 8.5 005 0 0.05 29.8 30.8 2903
1800 6 005 0 0.05 293 30.2 50.68
1, = 0.0833A
V. =13.141V
1, =0265A
V_ =2779V
P, =484.54 Wim’
A =0.105m’
NNTUNIT (2.8) FF. = (7,,5; )/(_Vm xT,;)
= 0.672
NNTAUNTT (2.9) i = (_V;x—l,chF. x100)laixA)
= 1.44%
An =01%

NS !
UssamBnnmuiue =694 %
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S ———r

V.(V)  I(A) V.V) IL(A) Temp(C®) Temp(C®) P, (Win)

—_—

Time
2N 1Auns
7:00 5 005 0 0 25 25 19321
8:00 16 01 010 W01 27 28.1 80.366
g:00 174 - 01 SN 0.2 28.8 312 484.1
10:00 17 0.1 3 02 28.8 31.2 5443
11:00 175 0.1 8 0.3 322 37.3 735.2
12:00 175 0.1 6 03 32.1 38.1 4582
13:00 18 0.1 83 045 33.1 40.8 310.71
14:00 179 0.1 65 035 38.7 432 602
15:00 174 0.1 59 05 36 45.8 749.2
16:00  16.5 0.1 2 02 334 413 560.9
17:00 123 0.1 12 | 04 31.9 32.1 313.5
18:00 83 0:05. .l 0.05 30.2 30.8 56.6
1. = 0.129A
V. = 15066V
T, =0229A
V_ =375V
P, =409.53 Wim’
A =0.105m’

NNAUNIT (2.8)

1INAUNIT (2.9)

= 0.576

FF. = (Vox1)/(V_xI.)

= (V_xI_xFF.x100)/(P,xA)

= 2.605 %
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M31IMANUINT 114 HAMSNATBUVVBYAUN 21 /2 /44

Time V() L&) V) LA Temp(C®) Temp(C®) P (W/m)
oIS TN

——————

700 5 005 0 0 25 25 19321
800 135 0.1 0 0.1 27 232 80.366
9:00 138 0.1 0:1 "ol 28.8 226 484.1
10:00 16 0.1 01 02 28.8 226 544.3
11:00 17 0.1 6 0.45 322 38.5 7352
1200 17 0.1 9 0.5 32.1 38.3 4582
13:00 165 0.1 7 0.5 33.1 459 310.71
14:00 16 0.1 6 0.45 38.7 453 602
1500 16 0.1 3 0.4 36 465 749.2
16:00 15 0.1 1 0.2 33.4 402 560.9
17:00 10 0.1 0 0.1 31.9 33 313.5
18:00 6 005 0 0.05 30.2 31 56.6
1, = 0.129A
V., =13483V
I =0254/A
V, =2.683V
P, =409.53 Wi’
A =0105m’
NVNANNTT (2.8) FF. = (—‘7,, xI )/ (_V; x_l:)
= 0391
1INAUNT (2.9) n = (7‘:5; x F.F.x100) /(T.n xA)
= 1.58%
An =1.025%

Ussansnnmuvy =64.87 %



Time V.V LA V.V LA

7:00 15.2 0.1 0.5

8:00 17.5 0.1 3

9:00 17.7 0.1 4
10:00 18.1 0.1 6.5
11:00 18.1 0.1 9

12:00 177 01 10" 20l ""e 3 :
LA E . -
13:00 17.8  OHEFS9 03% S %836)

L]
1%'{1-" 1
1400 175 Oy S5 SR 0SHEEEd
1500 171 4los A 70 |
16:00 17 0.1 3
17:00  16.8 0.1 1
18:00 6 0.1 02

0.1A
16375v. =
=0241 A |
V., =5.066V

P, =406.42 Wim’
A =0105m’

NNANNT (2.8)

IBNI s<l ”ml
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e —
—_——

Time Vo (V) L(A) V.,V L(A) Temp(C®) Temp(C®) P (W/m)
01K 1Auna
7:00 11 0.1 0 0.1 26 283 16.038
8:00 16 0.1 02 02 27.6 30.4 228.6
9:00 162 0.1 0.5 0.25 28.6 32 488.6
1000 17 0.1 32 0.35 29.5 36 744.4
11:00 15 0.1 1 0.2 30 34 786.3
12:00 5 167  HOi 8 0.5 322 42.1 746.9
13:00 17 0.1 73 0.5 36 46 687.6
14:00 16 0.1 52 0.45 344 44.1 147.442
1500 161 0.1 4 0.4 343 422 649.2
16:00 155 0.1 0.5 02 332 35.3 59.148
17:00 14 0.1 0 0.1 32 335 263.6
18:00 2 0.1 0 0.05 29.8 30.1 59.25
I, =0l1A
"V =14375V
T, =0275A
V, =2491V
P, =406.42 Wi
A =0105m’

INTAUANT (2.8)

INAUNS (2.9)

FF. = (V,xI_)/(V_xL )

0.476

= (V_xI_xFF.x100)/(P,xA)

1.603 %
1.247 %

Sk
UssansaInmuIy = 77.79 %



Time

7:00

8:00

9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00

V.Y LA V™

8.5 0.05 0.1
16.1 0.1 0.5
17.9 0.1 S
18 0.1 8
18 0.1 9
17.6 0.1 9
17.5 0.1 8.9
17.5 0.1 8.5
17.5 0.1 6.5
17.5 0.1 4.5
16 0.1 0.9
6 0.05 0.2

1, = 00916A
V, =15591V 7
T, =0225A
V, =5.091V
P, =526.06 Wim’
A =0105m’
INAUNT (2.8)

NNAUMS (2.9)



- e ﬁ,
M1319NAHUINT LI8 HANTINARBIBGHU -

—

Time V_ (V) L(A) V. (V)

L&)

7000 65 | 0050

800 12 0.1 0

9:00 16 01 oS
1000 165 0.1 35
11:00 169 01 58
1200 165 0.1 7
1300 165 O 769
1400 162 0.1 5.5
1500 161 JMos 42
1600 16 0h ¥ o5
17:00  12.5 W03 Sk

18:00 3 005 0
1, = 0.0916A
V. =13725V
I, =0262A
V, =2725V
P, = 526.06 W/m’
A =0105m’
NINTUNIS (2.8)

NANNIT (2.9)




Time V (V) [L(A) V,(V) [(4)

7:00 8 o1 01 o0l

800 175 01 " N25E0o

9:00 177 01 8405

10:00 179 01 95 03

1100 175 01 1004

1200 175 oiNC SR
13:00 175  ([09FL® S (Y
14:00 175 J01 ac5d4e® H04 6.1
1500 172 4 01 4 621 Lokl as4e
1600 17500 D1 ¥ &6 03

1700 165 0.2k f=too8

18:00 101 005 01 01

T, = 00958, &8

'V, =1603V

T, =0283A :
V., =5933V 8

P, =692.72 W/m’

A =0.105m'
1NAUNT (2.8)

NNTUNT (2.9)



Time V (V) L(A) V.(V) [1(A)
7:00 4 005 0
800 148 01 01
9:00 165 0.1 1.9
10:00 169 0.1 62
11:00 165 0.1 8
12:00 165 0.1 8
13:00 162 0.1 9
14000 16 g0 8
1500 162 AWd1 4 &
1600 161 0.1 1
1700 95 005 0
18:00 3 0 0
I, = 00833A .
"V, =13516V
T, =02916A
V, =385V
P, =692.72 Wim’
A =0105m’
1INAUNTT (2.8)

NNANNT (2.9)



¥ 3 B— % B
A NMSANNT Tusveuwaduaetiiv




mmamannii 21 s Tiwosrad
N 3
an)
N =45 -13.619 86.536
14 NW 44 7
N =46 -13.289 86.623 113540/
15 NW 44 "
N =47 -12.954 86.712
16 NW 44
N =48 -12.616
17 AN 44
N =50 -11.928
19 N 44
N =5 -11.579
20 NW 44
N=52 -11.226
21 NN 44
N=53 -10.87
| 22 NV 44
| N=54 -1051
| 23 AN 44
E N=55 -10.14

24 NN 44







finaagaga (W.)

uses Infhirdagaga (V)
nszuaIdhiiddsgega (A)
nszuaInfuiiedaaes (A)
usaduInfidedaees (v.)
Snausued (G)
YUIALUHI (cm)

b4
1mrinlaglszuu (kg)



B bt 5 == -
i ll
g »
| j ¥ ®

3

L, — e :
figwfinivesmsimans




74

Latitude and Longitude
ihadulnanuendumiauudl lan
b 4
Latitude (1d%33)
a 4 o ) o 2
Suduaniduguigas ( Sniudu 0° ) SaldamnananinTusvulims
) o ¥
wiie waz Janamula
Vv
Longitude ( 1aH139)
WHudunenauda Tusuudalan Tasusaziduviniuslsas 15°
Declination
a o =4 < v aVe a L4
PUAADIUFUVOIAT IO YunsessunATunanauioalyars ( Solar
noon ) S¥MINNAMBS NuwuAUSEIea ez Augaguanals TanAuiInig ( Projection )
¥
YOUIANDTTUVUTZUTIGUIGAS ( Equatorialk Plane ) vealandmivalseiiag yuianaii
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Solstice
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o 1] J o J
Num02 = @ UHHLY8IA90 A0

If Num02 =(-)

out &H378 , &HS80
out &H378 , &H10




Sum0l = IMANERATIY
Sumo02 = antjegiu




Sum02 , Sum03 , Num02

lY

If Sum03 >=Sum02_~

out &H378 , &HIC |

oo

out &H378 , &H40

Isinsyunaue




wassananrasrans Cloar Data as Before **** *tssass: :
Private Sub Cmd_Clear_Click()
LbIShToDay.Caption =™ ‘
LblLong02.Caption =™ A
LblDay01.Caption =" :
LbINumDec.Caption =™
LbINumCeles.Caption =™
LbISunUp01.Caption =™
LblSunUp02.Caption =™
LblDown01.Caption =™
LblDown02.Caption =™
Cmd_Clear.Enabled = False
Cmd_New.Enabled = True
End Sub
warasssrssssnt Show Detail Project Eng.

Private Sub Cmd_Info_Click()

Frm_Info.Show
End Sub

Private Sub Cmd_New_Click()
DiaNew.Show
Frm_Main.Enabled = False

End Sub

Private Sub Cmd_Reset_Click()

Out &H378, 0

LblCeles01.Caption =




ShpDecO1.FillStyle = 1
End Sub
wasaasssssnesr Shoarch POSItiON to Ready **Assssssssases
Private Sub Cmd_Return_Click()
If (Val(sum03)) >= (Val(sum02)) Then
If asb(LbINumDec.Caption) = True Then
Out &H378, &H1C
ShpDecO01.FillStyle = 1
ShpCeles01.FillStyle =0
LbIDecl01.Caption = *STOP*
LblCeles01.Caption = "WORK"
LblShoDeg02.Caption =™
Call delay(0.32 * (Num02) * 60)
Cmd_Sun.Enabled = False
Out &H378, &H40
ShpDecO01.FillStyle = 0
ShpCelesO1.FillStyle = 1
LblDecl01.Caption = "WORK"
LblCeles01.Caption = "STOP*
Cmd_shach.Enabled = False
Cmd_Clear.Enabled = False
Call delay((((1.8 * (Abs(Num01)) / 1.2) * 10) / 6) * 60)
Out &H378, 0
Elself asb(LbINumDec.Caption) = False Then
Out &H378, &H1C
ShpDec01.FillStyle = 1
ShpCeles01.FiliStyle = 0
LblDecl01.Caption = "STOP"
LbiCeles01.Caption = "WORK®

81



| LbIShoDeg02.Caption = ™
| Call delay(0.32 * (Num02) * 60)
‘ Cmd_Sun.Enabled = False
Out &H378, &H80 '
ShpDec01.FillStyle = 0
ShpCeles01.FillStyle = 1
LblDecl01.Caption = "WORK"
LbiCeles01.Caption = "STOP"
Cmd_shach.Enabled =False
Cmd_Clear.Enabled =False "
| Call delay((((1.8 * (Abs(Num01) / 1"%23"‘5_3%2’7?)’)*/’9 . 592.‘
. _9“‘ &H378,0 g L '--a-,h.. e
‘End If | A4 .
End If e |

End Sub g
‘ TRk khhRthhthhidn ShearCh Position to Smnfdl;s ! -
Private Sub Cmd_shach_Click()

Dim Response

Out &H378, &H80
ShpDecO1.FillStyle = 0
ShpCeles01.FillStyle = 1 A

LblDecl01.Caption = "WORK® ;

A
L ™




Out &H378, &H10
ShpDecO1.FillStyle = 1
ShpCeles01.FillStyle = 0

LbiCeles01.Caption = "WORK"
LbiDecl01.Caption = "STOP"

Cmd_shach.Enabled = False 7
Cmd_Clear.Enabled = False 1 5
Call delay(0.32 * (Num02) * 60) 3 =g “ SNy
Out &H378, 0

Response = MsgBox("Progress SearchCompIé!?:
"o

LbiCeles01.Caption =™ L V1 £ _} b,
3 [ ]
LblDecl01.Caption =™ e g, 63}"'* ®
ShpCelesO1.FillStyle = 1 ".5?"}:***‘";
ShpDecO1.FillStyle = 1 - ﬁ’ +— %

i Out &H378, 0 | B
Cmd_shach.Enabled = False ;i} ; E

£ S
Cmd_SunEnabled=Tre F}F:\, d

Elself asb(LbINumDec.Caption) = Féléfé?‘[ggg VI e
[

PR P m.....ﬂmm a®
Out &H378, &H40 -
ShpDecO1.FillStyle = 0
ShpCeles01.FillStyle = 1
LblDecl01.Caption = "WORK"
LbiCeles01.Caption = "STOP*
Cmd_shach.Enabled = F
Cmd_Clear.Enabled F’aTls,e
Call delay((((1.8 * (Abs(NumO01) /1.2)) * 10) /6) * 60)




ShpCeles01.FillStyle = 0
LblCeles01.Caption = "WORK"
LbiDecl01.Caption = “STOP"

Cmd_shach.Enabled = False
Cmd_Clear.Enabled = False
Call delay(0.32 * (Num02) * 60)
Call delay(0)

Response = MsgBox("Progress Search Complete”, voOKOnly + vblnformation)
LbiCeles01.Caption =™
LbiDecl01.Caption ="

ShpCeles01.FillStyle = 1
ShpDec01.FillStyle = 1
Out &H378, 0
Cmd_shach.Enabled = False
Cmd_Sun.Enabled = True
End If
End Sub
(rakemnnrarakmrrars WO Tract the SUn Trsssssseasees
Private Sub Cmd_Sun_Click()
Dim sun02 As Double
Static Work As Single
Static Count As Single
sun01 = TimeValue(StrHourMin_1)
sun02 = Label1.Caption
sun03 = TimeValue(StrHourMin_2)
If (Val(sun02)) > (Val(sun01)) Then

Do While (Val(sun02)) <= (Val(sun03))

Count = Count + 1

Work = Count + 1



vblInformation)

Cmd_Sun.Enabled = False
Cmd_Return.Enabled = False
Out &H378, &H2C
ShpDec01.FillStyle = 1
ShpCeles01.FillStyle =0
LblDecl01.Caption = *STOP*
LblCeles01.Caption = "WORK"
Call delay(84)

Out &H378, 0 o
ShpDecO1.FillStyle = 1 —
ShpCeles01.FillStyle = 1 ¥

LblDecl01.Caption = "STOP* | e

. LbiCeles01.Caption = "STOP"
Call delay(150) "
LbiShoDeg02.Caption = Work

Loop
Cmd_Clear.Enabled = TIﬁe

LleeclO1_.Capt|on ="
LblCeles01.Caption =™
ShpDec01.FillStyle = 1
ShpCeles01.FillStyle = 1
LbIDecl01.Caption = "STO
LbICeles01.Cap
Response =

Else



LblDecl01.Caption = "NO"
LblCeles01.Caption = “NO"
ShpDecO1.FillStyle = 1 'Color Rad
ShpCeles01.FillStyle = 1 ‘Color Rad
Cmd_Return.Enabled = True
Cmd_Sun.Enabled = False _
End If iy
End Sub
reseasasnssnsararannss EXIT PROGRAM **
Private Sub CmdExit_Click() _
End | 3V1E) v R '
End Sub g Q -

|
i { |
IR R AR AR R AR AR AR AR L.Oad Form “.ttttantc_mt;aa*t-r '

Private Sub Form_Load()
Cmd_shach.Enabled = False
Cmd_Clear.Enabled = False
Cmd_Sun.Enabled = False -
Cmd_Return.Enabled = False ]
Cmd_Add.Enabled = True .

End Sub

IRARRARRREKARRRAREA® Timar Of System KRR kAR

Private Sub Timer1_Timer()

hor = Hour(Time)

min = Minute(Time)
sec = Second(Time)
Label1.Caption = Fa
End Sub

IAARERRRRRRR]



calSelect.Value = Date

End Sub

I..t'...'..t"t.'.tt.. Detail Calculate AR AAR AR SRR A AR ik dd

Private Sub OKButton_Click()
RadToAng = P1/180

Num01 = (23.45 * Sin((((284 + Val(NumDay)) / 365) * 360) * (PI/180))) ‘Declinaton

Angle

If NumO1 < 0 Then ‘Select Valve of Acos

cosW = ((Tan(-14 * RadToAng))) * (Tan(NumO1 * RadToAng)) "Valve of Acos
Else
cosW = -((Tan(-14 * RadToAng))) * (Tan(NumQ1 * RadToAng)) ‘Valve of Acos

End If
Num02 = Atn((Sgr((1 - cosW) * (1 + cosW))) / cosW) / RadToAng ‘ArcCos(deg)
LongDay = ((2/ 15) * Num02) ‘LongDay in Ibllong02
B = (360 * (Val(NumDay) - 81) / 364)
E = (9.87 * Sin(2 * (B * RadToAng)) - (7.53 * Cos(B * RadToAng)) - (1.5 * Sin(B *
RadToAng)))
Time_UPO1 = 12 - (LongDay / 2)
StrHour_1 = Time_UPO1
Strpoint_1 = InStr(StrHour_1, ".%)
Hour_1 = Left(StrHour_1, Strpoint_1 - 1)
minor_1 = (Left(StrHour_1, Len(StrHour_1) - Strpoint_1))
Min_1 = Caltime(minor_1) * 60

If Min_1 > 60 Then
Hour_1 = Hour_1 - 1
Min_1 = Min_1-60

End If

Min_1 = Format(Min_1, "#0")
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StrHourMin_1 = (Hour_1 &"" & Min_1)  'Show in LblSunUp01.caption)
Min2_1 = Min_1-E +4 * (105 - 100.5)
If Min2_1 > 60 Then
Hour_1 = Hour_1 + 1
End If
Min2_1 = Format(Min2_1, "#0")
strHourmin2_1 = Hour_1 & *" & Min2_1 ‘Show in LbISunUp02.Caption
Time_Down1 = 12 + (LongDay / 2)
StrHour_2 = Time_Down1
Sirpoint_2 = inStr(SrHour_2, *.%)
Hour_2 = Left(StrHour_2, Strpoint_2 - 1)
minor_2 = (Left(StrHour_2, Len(StrHour_2) - Strpaint_2))
Min_2 = Caltime(minor_2) * 60
If Min_2 > 60 Then
Hour_2 = Hour_2 + 1
Min_2 = Min_2 - 60
End If
Min_2 = Format(Min_2, "#00")
StrHourMin_2 = Hour_2 & ™" & Min_2 ‘Show in LbiIDown01.Caption
Min2_2 = Min_2 - E + 4 * (105 - 100.5)
If Min2_2 > 60 Then
Hour_2 = Hour_2 + 1
Min2_2 = Min2_2 - 60
End If
Min2_2 = Format(Min2_2, "#00")
strtHourmin2_2 = Hour_2 & " & Min2_2 ‘Show in LbiIDown02.Caption
Warassesseesasaaaas Dotai] Quiput Form *HHesessartaeasis

Frm_Main.LbIShToDay.Caption = Format(DiaNew.calSelect.Value, *d/mm/yy)
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Frm_Main.LblDay01.Caption = Format(DiaNew.calSelect.Value, *y")

Frm_Main.LbINumDec.Caption = Format(Num01, "#0.000")
Frm_Main.LbINumCeles.Caption = Format(Num02, *#0.000")
Frm_Main.LblLong02.Caption = Format(LongDay, "#0.00")
Frm_Main.LblSunUp01.Caption = StrHourMin_1
Frm_Main.LblSunUp02.Caption = strHourmin2_1
Frm_Main.LblDown01.Caption = StrHourMin_2
Frm_Main.LbIDown02.Caption = strHourmin2_2
Frm_Main.Cmd_Clear.Enabled = True
Frm_Main.Cmd_New.Enabied = False
Frm_Main.Cmd_shach.Enabled = True
Frm_Main.Enabled = True

Unload Me

End Sub

Public Function NumDay()

NumDay = Format(DiaNew.calSelect.Value, *y")

End Function

Public Function PI()

Pl = 3.14159265358979

End Function

Private Sub Cmd_Backlinfo_Click()

Unload Me

End Sub

teessssansrraxsenaenas Donla atiof Variable HAetteseatanens
Public Num01 As Double, Num02 As Double

Public cosW As Double

Public Time_Down1 As Double

Public Time_UPO1 As Double

Public minor_1 As Double, Min2_1 As Double

Public minor_2 As Double, Min2_2 As Double
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Public hor As Double, min As Double, sec As Double
Public B As Single, E As Single :
Public LongDay As Single
public StrHour_1 As String
public Sec_1 As String, Hour_1 As String, Min_1 As String
Public Sec2_1 As String
Public StrHourMin_1 As String, strHourmin2_1 As String
Public StrHour_2 As String
Public Sec_2 As String, Hour_2 As String, Min_2 As String
Public Sec2_2 As String ‘
Public StrHourMin_2 As String, strHoumnnz_ZAs’SﬁnQ |
Public Strpoint_1 As Integer _ & L™
Public Strpoint_2 As Integer 3R H 1} _
Public status As Boolean : g ﬁﬁ'
lersaerasserssuseassesan £ oD EiO 68 Le e .nw
Function asb(data As Double) As Boolean
Dim datastring As String
datastring = Str(data) -
If *-* = Mid(Trim(datastring), 1, 1) Then :

asb = True
Else
asb = False
End If
End Function
'sasersasesnassessneanas £ynction Delay *RaRREaLE
Sub delay(tim As Double)
Dim tis As Double
tis = Timer N
Do
DoEvents



Dim X1 As String
Dim X2 As Integer
X1 = Str(Period)
For X2 = 1 To Len(Trim(X1)) Step 1
If Mid(X1, X2, 1) =" Then
Caltime = Val(Mid(X1, X2, Abs(Len(Trim(X1) - X2))))
Exit For
End If
Next X2 - “Fz f
End Function s
Function SunWalking(Start As Double) As Boolean

a8 g g
Dim X1 As Double o L
Dim X2 As Double R o
FaEbgy %’L E
Do , ‘ e Y &
Lo %, -
DoEvents | %

)
Out &H378, 8H1C - 5

v
- 5 "
Call delay(1.5) . -ﬂ | ; » : '
M: ‘ I 5.

] ) - 9

End Function 1

tasssemssssssssennens Fynction Change Calender to String wszprezsass’
= L, F" ‘ f
Public Function NumDay() ﬁﬁ
@
NumDay = Format(DiaNew. calSelect Value% .

End Function
Heaasawssaseavananes £ 0 ation D] sessesssissans
Public Function PI()

= 3.14159265358979
End Function

IRRRRAARRARARARTR NS |ﬂp0ut 32 ttl’tmﬁ_;ﬁ

'Inp and Out declarations for direct port
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