KEEeEIC & DM O I E R TH

AEARBICKISFEROAEETET A

Prediction of Annual Power Generation by Photovoltaic Pannels

L Dhif
KIKUYAMA Koji

Abstract: Annual production of electric power by photovoltaic panels on a roof of different slope angles and azimuth
angles is calculated assuming that the normal component of the solar radiation is effective to the energy conversion and
that the daily and hourly amount of solar radiation on the site is taken to be almost equal to that measured by the
Nagoya Meteorological Observatory.  The efficiency of the panels was experimentally decided for different surface
temperatures of the panels by the ratio of the producted power to the solar radiation incident.

It is found that the total annual production of the power is almost unchanged for different slopes and azimuth

angles of the roof though the daily and hourly energy production changes according to the siting conditions.

keywords: Solar energy, photovoltaic pannel, annuala energy production

1. [ELHIC DNHEIE

FA T X LX —0 E B2 FEE S5 IS fE P(T)=A(T) sinawcosPcos(¥+B) +cosasin®
WRIBEEHRENFEICBNTH —fE@ifEIN D N%w®:*w¥wwﬁﬁ$%nkﬁég 2
ZENTREND, BECARVERETLHE. VO 1mP YT OEROREER Pw(T)IX

BROMEESCHNMIZEL > THEMORREBEREN LD Pw(T) = 17 *P(T) u)

BEEZLNDHDT, AKEEIL, EIQT%O)?~& NENVOREEES (m®) EFT5L, 1 HORRE

ZEH LI R OB ERD TR AEEZ R L, B Puay X

RNDFNL, HENE LIz & X, k@iohw

Wi 2 0d . BEOSILOT— S ESNTR DT Juy wes e BTt (3)

7+, ZDEMNE Py LA TD X DIZLTRDI,
KD RS-0 O H 58 I13FBEOH T O

2. EBX H%%%%g@zﬁ@’f@& W B AN L, 2

A BEZI TI2RB 5 HiNE A A(DKkW/m®, KE KEOMA, FALIstH+ 50 B, B0
FARBSFVE OERR L AEOTARTT DL T2 B RENLFHEA Lt <2>o E BT DTFIL
ERXFVD HHEP I

P(T) = A(T) cos 0 (1)

M 1ICRT LSRNV OAELE o, BEWDIH
%(Eﬁ@ﬁ%)#ﬁ%#%ﬁ BTEFZENL LT
WD ET D, ETIA TIZHT 5 K50 HALAMA (E
FEZ0° ) 2V, MAZzdLT+5L, KL
RRIVIE DIERR E OAEOIL, 2 DD Y K
NONFELD |

cos 0 =sina cos P cos(T+ ) +cosasin<I)

THALND, PRIZ, FFZ TIZBT 57k~ 1. v & RBEEEE, AL ORI

13



0.2

018 4

0.16
i * e e, e
Ron L.

012

01 | | |

10 19 20 25 30
el
M2 NRRILOHHR

F—EHNRIIPR ARV DT — 2 L A E LD
PRGN D &R, NV OREIEE OBE L LT
FERIZ L > TRD T,

3. HEERHIER

AT TRl G b T2 R F NI SEEREICTH Y |
Z ORIV OB FITRERE KAFT D, &
HEE LR OENE9IA L 11 ADKRORBIC
ARARTAER AN 2 1R T, REOBEN LR

k%@%ﬁi%%ﬁ’ﬁ&?é’kﬁb#oko
K (2) ICRWTHRHEORERZ KD DI

Z DRFORELIE D BB % KD D BN & 50

-e=20114E97 198 TRRR

& (kwh)
ﬁ;h.) «@=20114F9H 198 XEIHWR
2B (kwh)

\)L
Sy

S i;ﬁp $ H D S S ®
~ F N ¥ S
& FFIFF TS

B3 i 72 OFEE R D

14

16000
RRE

(X Wh 14000
12000

1000.0

800.0

600.0

400.0

200.0

0.0

o TR
PERERE |

e

M4 FEBEOEREIREOLE

L UAMIZE G, 20858 L0, 2hR™TE
—EELIREL., n=0.15 & LTCEEEZEDT-,

4. REEOERREHADLLE

B4 3 1TITBERR O KGR L D 1 HO¥E
N T(2)i@*®t%ﬁa®%%ﬁﬁ@%
A g, FRE Lo S Ruid, g 76.6m?2, 4
M2u°\ﬂzwi§$ibﬁ 20.0° [V R
RICRE SN TV D, BEAHU0IZ L RE#ESA T
FUER D LREVEZRT, Ziuk, X (2)
TEBNRE —EEIC L2, EEIE S xv
REOWREN EFH L, 2hEMET LTS b
E2bD,

B 413% A OO EREE TRMMEE O A R
T, KBIC X DREIT, BHRNEL ., "R E
AIRENRELS 2B, 4 HZANRKEL, £
TN O 6, 7 AIXAHNEN DO RDN D,
AHEAME & ERMEIIS A L b L LT D,

5. IKRILBREFHLRES

FREOE LI ARV EFRET H5E, BIROA)
Mu@%®m%_;of\%®u%%# IEDD,
M5 ILBBOMENEFENOEN LIz L XD
AOREEOHEZRT, BIROAMIZ30° &L
7o ZNFIVITEFE D BRI AT 2 HiPH CHEH]
DIEEIEINT D00 015,

X6 1XTBRBOAREEZT-RKOX A DIREE
DOIEZRT, KGOEENRREL< ., BHFEFMIE
<L o, ORI A0S 9 A)CREREREZ LD
218570, 307 Lo ARl E VD



£ S
( )
kWh A

120

100
B30
80 o 208
‘ L o - KR
i | ; 3' n W~ 208
‘ ‘ |
i ‘ B a3
0§ | %o
i i
0 N | ‘
3 |
0 ‘

18 28 3H 4H 5A 6B A sH 9B 10811812 AWM

X5 EIROFNAEEZTZEEDEHD

BEE
14000 -

120.00

5 ROLAE

; i D
3 u 202
e " P32
4000 . !
2000 i
0.00 .

\\\\\’\\\\\\\,\\\&\Q\\\\%b\\ﬁm

M6 BIROAELEZEZTZLEEODEAD
FEEOEA

LrnwZ b,

X 5, 6 OFEFRNHITSFNVORBERMEITE -
THHADORBEIIED LN, FEMZ@ LT REE
BECEHREBRHEEIAONT, "RV ORERMN
WZIEHED 21D D LEN RN EHIETE D,

SE G

(1) Kx&J7
http://www. jma. go. jp/ jma/index. html

(2) SLIERZFMIERBR BRI B o A 7 L8}
http://www. es. ris. ac. jp/ nakagawa/met_cal/s
olar. html

15



