I =X o]

O 1 -

ol

SPAo] 2 HE 9|

r

Bl SHX 28 =4

i

Ao

60-8-12

Efficiency Analysis Solar Cell of the Dynamic Boat's by SPA

oo s
3t F &

o] & "

(Jong-Ho Han * Jang-Myung Lee)

Abstract - Recently, worldwide government policy is pursuing saving energy and preservation. add to this, the solar
cells are getting the spotlight nonpolluting energy source, using a variety of products for solar cell. in this paper, we'll
make solar tracking system for suitable of dynamic boat. we knew that general boats are using fixed solar cell, it’'s first
time to use tracking system of solar cells for boats so it is hard to application. To solve this problem in this paper we
use to a magnetic compass and GPS for suitable solar tracking system of dynamic movement and to analyze fixed and
tracking solar system. frist. solar tracking device is designed two-axis control system. one-axis control system is taken
a magnetic compass for making efficiency defence solar tracking sensor, two-axis control system apply GPS latitude and
longitude data for SPA(Solar position algorithm) so we know the azimuth and altitude. it analyze data value of accuracy
comparison from result. so the proposed algorithm confirm to have validity
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Fig. 1 Earth magnetism analysis.
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Fig. 2 Structure and characteristics of barber pole.
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Fig. 3 (a) Structure of the sensor (b) Output characteristics.
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Table 1 Orbit element of sun.
e A= 84

N=0.0

i=0.0

w = 282.9404 4+ 4.70935° °* D
a=1.000000

e=0.016709—1.151°"%* D
M= 356.0470 + 0.9856002585
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Fig. 4 Anomaly.
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x=cos(E)—e (7a)
y:sin(1*e2) (7h)

Aol T @O A rat ATHolZ vE WRIN

r=+(z*+ y2) (8a)

v=atan2(y,k) (8b)

x = r*cos (lon) (10a)

y=r*sin(lon) (10b)

z2=10.0 (10c¢)

o AoA TEA UL g% ARE AL HxE w7

s,

requat = x (11a)
yequat = y*cos (oblecl) + z*sin (oblecl) (11b)

zequat = y*sin (oblecl) + z*cos (oblecl) (11¢)
oS AAY A= wMsd

r=r (12a)

RA = atan2(y,x) (12b)

Decl = atan2(z, v (az2 + y2) ) (12¢)
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Fig. 5 Right ascention and declination.
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Fig. 6 Greenwich time movement.
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kS Kp e g

SDITIME

a8 7 SMAF AlZEZE
Fig. 7 Sidereal time and hour angle.
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x = cos (HA)*cos (Decl) (16a)
y =sin(HA)*cos (Decl) (16b)
z=-sin(Decl) (16¢)
AN, Axe &S xF, AHAHAY HNES y, 555 2
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o= v A7 Fx etk AUHAA oA yHE 7]
FOoR2 zF9 AE WAL E5 wu oE A=
(latitude)e] A %ol A= 90°E wi=t}.

xhor = x*cos (90 ° — lat) — 2*sin(90 ° — lat) (17a)
yhor=1y (17b)
zhor = z*sin(90 ° — lat) + z*cos (90 ° — lat) (17c)

hAute R W A

WA A W9 ZH(azimuth)
¥ %7} (altitude) S 4& &

THO-111.

azimuth = atan2 (yhor,xhor)+ 180 ° (18a)
altitude = asin(zhor) = atan2(zhor, v/ (xhor? +yhor?) ) (18b)
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a. Circuit b. Voltage
’—b Activation Switching
E— control regulator
Solar cell l
hargir
c. Violtage d CSL::.E "
I COMparator display
&, Current
Battery p—— Charge
contor
% 8 MPPTEl 3|2 FAME,
Fig. 8 Circuit structure plan of MPPT.
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b. Voltage Switching Regulator
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c. Voltage Comparator
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d. Charging State Display
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Display &l =t}

e. Current Charge Control
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Fig. 9 Hardware picture of MPPT.
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Fig. 10 (a) Drawing of fixing (b) Picture of fixing.
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Target spot arrival
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Fig. 11 Control algorithm of fixing.

2 =RoAE 45 Aol Alz="Es a9 13(a)et 2ol A
Astar, 28 13(b)eF o] Ao Al~elS Az 3o
Al 4 (Magnetic

compass)E A-gekel W Hlsn wEs 49 )
WA Aol wek WY A HYFL FAY S U=
s meag it Aol At oY LhdAe 2o w

Wow HRPAAT A Brh wEe & wgol &
cA e w ol wgow Adels Hojw B WA
Yge 5% wFor g0 Kol

=
= - - A T
o =Sy st
-
st
T ar E.E .

a8 12 X[X7| diMel Mo 2z
Fig. 12 Control principle of Magnetic compass.
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Fig. 13 (a) Drawing of tracking (b) Picture of tracking.
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Target spot arrival
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Fig. 14 Control algorithm of tracking.
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Fig. 15 Experiment environment composition.
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Fig. 16 Battery charge voltage.
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Fig. 17 Comparison efficiency voltage of fixing and tracking.
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Fig. 18 Comparison efficiency power of fixing and tracking.

29 20109 89 209 FAF AGe vFew @ @
AE QAT GPSelA ZAT 574 % H99 g e
diet,

E 283 8% A7uUT GPSel 9IE o AE

Table 2 Latitude and longitude of GPS with korea

astronomy  Institute

23 573 3 59

=7 ° 11X =

*F AR A7 &8 1207 12 58
59 35° 5% 5%

GPS

E 3v oo HE ATl ATe ol e SPAY
gFoA 43 Wz uid va dolHE ekl
a9 19(a)S W23 SPAYIE S g Blu dlo]E
E Yedla, 29 19b)E o FE A9 SPAY g
o W97 dolE oxtE btk Welztel Hd o)

= 041°% A3}Ao] == AL oF 5= 9t

E 3 2he(ztol vl ojofE,

Table 3 Comparison data of azimuth.

P ' 10 _

% A avd | 4@ | oA
07:00 84.1 83.84 0.26
08:00 92.43 92.32 0.11
09:00 102.24 101.93 0.31
10:00 114.53 114.28 0.25
11:00 133.24 132.7 0.54
12:00 162.59 162.45 0.14
13:00 200.05 200.22 0.17
14:00 228.32 229 0.68
15:00 246.18 246.79 0.61
16:00 258.25 268.85 0.60
17:00 267.56 268.33 0.77
18:00 276.25 276.77 0.52
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Fig. 19 (a) Comparison of azimuth (b) Error of azimuth.

E 4L g AR A7dE Bg F4 A=A 543
2=Ze] i3 vl deolgoltt. ¥ 20(a)S nE=Zhy)
SPAd g Fol digh vl dlolE & Ve, 19 20(b)=
g A A9 SPAY I F &7 ol abE
Uebdth, nxZbe] Hi ke 050°% W4y o] A
o] Eoe AL RAFEg
7 4 n=ztol Hl ColH,

Table 4 Comparison data of altitude.

AEZH(°)
Al 7k — — = -
Stk A A =% Q=
07:00 13.47 13.87 0.4
08:00 26.02 26.14 0.12
09:00 38.11 38.32 0.21
10:00 49.48 50 0.52
11:00 59.59 60.29 0.7
12:00 66.34 67 0.66
13:00 66.12 66.7 0.58
14:00 59.1 59.6 0.5
15:00 48.46 49.16 0.7
16:00 37.04 37.42 0.38
17:00 24.53 25.22 0.69
18:00 12.37 12.96 0.59
c.
b . I "pR UEAFE
I I msPAg DE|E
P & 8 30 1 -_;"; W 15 18 17 1
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Fig. 20 (a) Comparison of altitude (b) Error of altitude.
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