TE R+ B G 3

A3 pvax Al 2 €l o

j |

I

A Study on the Design of a Concentration and
Tracking Photovoltaic Power Generation
System

20064

W AR KR W FHEX KRB

WRETHALEH

® JEL K



Abstract

Al1FAE

1.1 QT H 78 et 1
1.2 }ﬂ?sg O] T 2
1.3 ?i:FL %75—]] 1:7!71 lﬂ%_ ..................................................... 4

2.1 F I AR EL e 5
D2 ZE Al ZREL 7

A3 %7 EUHF A9 A7

31 UDP Protocol ................................................................ 13
32 Main System ................................................................ 22
3.3 FUE B AJZRE] o 24
x]] 4 Zol— /:___]1‘71‘3 r;_l 7‘1:13;]. ................................................................ 26
A1 AL 2R B SRS e 26
42 AF AT B OBA 28
x-]] 52&- 7é % ............................................................. 3’7
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Graduate School of Maritime /ndustrial Studies
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Abstract

Photovoltaic Power Generation system occupies an important
position as an alternative energy source, converting directly
sunlight into electricity using photovoltaic cells.

The overall objective of this study is to present and confirm the
effectiveness of a concentrating and tracking photovoltaic power
generation. For this, comparative experiments were carried out with
two rating 75 watt solar modules in 25C under different rate of a
concentrating and tracking system and a normally fixed system as
measuring generated voltages, current and temperature of back
sheet of modules by a internet monitoring system to find out

which is better in economic sense. The experiments show that the



output power of the concentrating and tracking photovoltaic power
generation is over 180% more than that of the fixed system and
concentrating ratio which the system can be operated without a

cooling system.
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Table 1.1 Results of preceding research

1 = [WH]
4 PV-1 PV-2 PV-3 T TAE
(230°,30°) (180°,30°) (180°,50°)

1 92,341 96,211 83,576 272,128
2 98,248 105,841 84,987 289,076
3 100,511 109,103 92,629 302,243
4 106,156 114,157 94,461 314,774
5 104,704 109,051 90,968 304,723
6 116,540 123,242 91,622 331,404
7 89,152 98,813 74,743 262,708
8 74,061 83,458 61,850 219,369
9 98,357 119,977 78,039 296,373
10 111,286 127,062 88,195 326,543
11 94,516 111,677 76,294 282,487
12 82,124 91,201 72,391 246,216
% 7 1,167,996 1,289,793 990,255 3,448,044
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3.1.1 UDP(User Datagram Protocol)

UDP+= 2% 3.1°6lA uUekyXe] I[SO/OSI 3tz Rde 7TAF 5 A
4 A=(Transport layer)oll A F# st T8 %< dd T EEFo|t},
el 3 UDP+ Y A2 3 (Connection-less)A H]| =& A ¥sts L2 EF
o] 7] wjZel TCPS 2 &8 Z=EAE to d2ds AT oVt

glom, eiAlolsl s5AeE 4 ¥ev =P UDPe $45 =
2~

by
m

o] 54 EZEAMAERYH HA4FA T2E A ZIAA7LA
Datagram= A&t Awk A4S A 3= et olys ¢4 5
S BHast] s FY9AEA Al 7 AZF(Application layer)eol A]

Qe o2 Ay HoF st F 3.1 TCPY UDPY H W E e
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OSI Model TCP/IP protocol suites model
Aoplication || Telnet || Fto || smTP || ONs || sNwmP || Titp |
Presentation
Session
Transmission User
Transport Control Datagram
Protqcol Protocol ICMP
Network Internet Protocol
ARP
Datalink
Physical IEEE 802.3 IEEE 802.4 IEEE 802.5 FDDI
18 31 0SI 71 &E #Hzx 24
Fig. 3.1 OSI reference model
¥.3.1. TCP&.UDP H|
Table 3.1 Comparison of TCP and UDP
TE TCP UDP
o o] E
4 2 (connection) ¥ H| 14 3
A% 3 )
FAF ] o]y FAolu FA
FaFdE dHelHyaE FXA
A=A o efo]  FofstAl k7] Wil
3t7] Wit ol Al Aol =
A E A o] gt
ol Ho]E & & (data stream)Aoiu| dHolH ZEAAAY FAAAE
bl o] E
Aol 7] R AE&| A @r wF A EEs W
A
L7 =ol At =2
dl o] €] 7 AolE: 9% emd= )
SHI=E Hasdo
AExd (overhead)”} 7%t}
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3.1.1 UDPY 9
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FEEZEN ofZgAoMddE o FHIF QJormg oE Ty
AfA LE HEE ALE T meba 24z e] 97 -
7kste] o= sfFlo] of ofF Aol At E FEEta v XE W
TE AEE Y= FoE Fof st=d A A H(well known) ¥ E ZA]
DNS+ 53, DHCP+ 67 5 004 511 7bA] & o ¢fx o] 9lom =z o

$7HE 10000 ol 4L AHgHES Askm gtk

3.1.2 UDP # A9 F+x

9 320 UDP #zle] #+x25 YEe Uy, A AAZ Source Port
Numbere #H7l& B+ 45 SE2ES §8& ZRAANE 2WHE}7]

9
23 16bit TEH T o]t} + HA R Destination Port Number+ I

N

o Wi BHA 52E9 SERRALE 4] A 16bit

B
lu

H3 otk A WA Z UDP total length:= 32bit &9 & eEbd & 9
Holg o HAAZolE yektk mxPo® Checksum< [P

Checksum &l e} 22 WHoOZ 19 B2 FAE Aiksg. 3

N
-

A & AL AAMdel 0 =+ OFFFFH7F H %S W UDPe
OFFFFHE A& 3stH P+ 92 0 =+ OFFFFH= A &gt} o] &
A B olf UDPAIME Aol $HolE2 428 Wi 09 ¢
o] Sojsky] wWEolv AW NP "ol frh volEr
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Souce Port Number(16bit) Destination Port Number(16bit)

UDP total length(16bit) UDP Checksum(16bit)

Data

a9 3.2 UDP size +x%
Fig. 3.2 UDP packet format

3.1.3 UDP 52 A4
AT A& Aikste] sjFlo] s A LodTt= AES ey A=A
A FEk 09 Aol AgHdons 3w e P oojsy

29 XE HE o 25 Aol st=d UDPS P9 oA AA

= TAstol dASE el EElelAdel dH I o EE A =

3.1.5 UDP &4 A ¥

NEL A Mol M fase 29 ARE wpFo WAAL A

A ZE WE, deld AolE WED AL HL AN F FAA &
7)419/] Jie OiEEﬂ—/:EET _/F_ﬁx] P OiEEﬂ_/li X]Xéﬁ]—il IP %Eﬂv FEHS
T =3,
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3.1.6 UDP/IP T2 E 2 S o] 43 HA £

a9 332 UDP/IP Z2EES o843 79 $£4 AAHS 1de

2 UelAdn. el E™ 192168.0.1¢ PE M EX2EVL

Ea

172.21.0.2¢9 PE 713 3 2E2 dHolHE A% goh. 22y
MAC ol=d=E B2z 28 & F7F gloh =23 29 oA s
FAA FY YEYA A EAsA gorz

G9EE AXA At oldel B4 =4S ehi

e 7 Z49] A (routing by router)
o ARPol 93] EHA MAC ojEdl&aE Lol

e 2AAR AR A%

‘172.21.0.2?: 13! 24 \ o7 90} \ \ 33| ez B0 \
192.166.0.1 192.168.0.2 1722102
aog
| 1 0 I I
‘ 1) AP @7 J ‘ ‘ 1) ARP 27
Ethemnet-A 2) ARP S 2) ARP & Ethemet-B
3) P13 &4 3P I3 £

J

a9 3.3 UDP/IPY] Y=
Fig. 3.3 Packet transmission using UDP/IP
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Broadcast_Add =

800h = Or_IPARP ?

From RTL
8019AS

Go ARP_Packet

Receive_ Else
MACAdd ?
MAC_Add =
Send_MACAdd
Save
v
Ret
806h =

Or_IPARP ?

System Initializing

From KEY

Data Load
to LCD

Go IP_Packet

Go ARP_Packet

O3 34 AZEYO T

Fig. 3.4 Software flow chart
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1(Request)

Source_ARPMACAdd

Source_ARPIPAdd
Save

y

ARP_Answer Packet

Send

'

Ret

ARP_Packet

%\

ARP Packet
Check

'

ARP_
RegAnswer ?

2(answer)

Source_ARPMACAdd
Source_ARPIPAdd
Save

Ret

a2 35 ARPe] 8%
Fig. 3.5 ARP flow chart

IP_Packet

!

IP Header
Check

Protocol
_Num ?

Go UDP_Packet

(a) IP flow chart

a9 3.6 P9} UDPe| 8%

UDP_Packet

[

UDP Header
Check

Yes

UDP_Answer
Message Send

[

Ret

(b) UDP flow chart

L

Fig. 3.6 IP and UDP flow chart
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3.2 Main system
A Al 2wl 28 3204 HE upef o] AW A AE o] FhE= 9o
TALE wolaRAEZ A A (80CI96KC)St KEY, LCD, INTERNET %

A EE, AEAd T4 2w A ok

KEY LCD
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' ' :
——

ol 32 224 M
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! i E
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Internet S& 25 dAEE M PE

19 8.7 AHIA = Bhel sk o]
Fig. 3.7 System diagram of hardware of a server

system
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