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Investigation on the spectral solar irradiance
under all weather conditions
— Relationship among the solar irradiance,
sunshine ratio, solar altitude and precipitation —
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Abstract

Based on the database (ver-1, ver-2) of a spectral irradiance for all weather conditions, which was released by

the New Energy and Industrial Technology Development Organization (NEDO), the solar spectral irradiance from the

relation among spectral irradiance, global irradiance, sunshine ratio, solar altitude and precipitation was investigated.

The data were recorded from sunrise to sunset, at each time interval of 10 minute JST. These data were divided by an

one-hour datum, as average of the seven original data by per one hour. By mean of normalized spectral irradiance the

peak energy of the solar spectral irradiance, it can made of expect global solar irradiance and weather conditions on

solar spectral irradiance. The normalized solar irradiance of stable fine day was defined as a standard normalized spectral

irradiance (HYs?). By this additional method, it was cleared that the correlation between the global solar radiation and

the peak energy of solar spectral irradiance.
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Fig.1 Comparison between global spectral irradiance and tilted
surface spectral irradiance at Naganuma December 31,
2012.Time: Eleven hour(11:00~12:00).
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Fig.2 Hourly change of global solar radiation (HQI, HQLJ,
S__HX), sunshine ratio Rss, insolation ratio R; and spectral
insolation ratio R_RX at Naganuma in June, 25, 2008

(Fine sky day).

__ 1,800 n =—— HX(0415)
E 1600 W Ng080625 Fine X(0513)
£ a0 S
= 1200 — HX(0807)
= 1,000 ——— HX(0905)
800 HX(1003)
£ 600 | ———HX(1101)
= 0 M NNEN . HX(1202)
F O A (YN * B I N HX(1304)
200 ---- HX(1406)
0 ) HX(1508)
O 0O 0000000000 O Qaaaa. H)((1510)

N WwLwLwmLwLwmLwmLwmwmLwmLwmLwmuwmuwm
NS INON®ONO o N®MS N O hy1712)

R B B B I I |
A m HX(1814)

Fig.3 Hourly change of solar spectra at Naganuma
in June, 25, 2008 (Fine sky day).
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Fig.4 Hourly change of HQOI, HOLJ, S _HX, Rss, Rj and R_RX
at Naganuma in June, 20, 2008 (Overcast sky day).
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Fig.5 Hourly change of solar spectra at Naganuma
in June 20, 2008 (Overcast sky day).
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Fig.6 Hourly change of HQI, HQOIJ, S HX, Rss, Rjand R_RX
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at Naganuma in June, 22, 2008 (Partly fine sky day).
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Fig.7 Hourly change of solar spectra at Naganuma,
in June, 22, 2008 (Partly fine sky day).
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Fig.8 Hourly change of HQOI, HQOIJ, S_HX, Rss, Rj and R RX
at Naganuma in June, 6, 2008 (Rain day).
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Fig.9 Hourly change of solar spectra at Naganuma
in June, 6, 2008 (Rain day).
< 16 WEF 13% K&\, £ ;(ID1%0.81~1. 19 OHPHT
L, RRX(IDIX0.85~1.1 %717,

TIXR A O53 e A& AX( 2, 1T) DR ZA 77T
HYCA, ITD 1T 10 Wy, 11 0, 12 B, 14 B, 13 B, 9 i, 8 ¥, 15
KE, 16 K, 7 BEDNEIC/ NS K 72 5.

81X ‘0846 H 6 HOMKHIZOWTRT. 5,
6 If, 9 KE, 10 IRf, 12 ReJ TN 13 IREIZ 0. bmm/h DFFEK &
Popy(IDR&B Y, F D% 14 BZ 4mm/h, 15 B 3. 5mm/h,
16 IRFLZ 2. 5mm/h & L C 17 IRFIZ 0. 5mm/h O P, (1) D3 FL &
Nz, OO R(UDIZ1HZBELTO0.0THY, N
IEATE 11 B&8i/0T 10, 11 W QIR QI (IT)H3%)
300Wh/m & K& <, ZHLISAMT 220Wh/mEAF &/ &0,
REX(IDE RyUUD H1HZBLTLOELIZHY KX
RERIT R B,

9IIX 8 LIRIHD HX(A, ID Z2R7. K& SDIE
8D HYI(IND LR THD. HY(A, I DIFEFIEITX
5 DERKLFRLL TV B2 2728 1350nm £ 0 Vil E sk
THY(A, IDIZ/NE .

10 XA MO—fFl & LT 094F 12 A 4 HORKEKHIC
DWT HRIUD), R(ID), Ri(IDHFEDOERE T, K
H OB L OREIZX 2 IR LERBEFLETH D
23,12 HIZeT BRI RIS 1 BT — 2 Fd 7 E~15 &
YD IETHD. & HRFREIINAEZH O EZRT.

TLFEB O HX(2, IT) ORFRZEAL T, 7 Bi~15 %
TIOKDANY MARHD. 12 HOWERMET A, LV
FWRIC X ( 4, IDITRE KB edhfrzHi<. 10

Vol.46. No.4 - 49 -

1,000 . 1.4
€ Ng091204 Fine L
= 800 N 1,
600 el N 1os
g 400 E—— 106§
s ) === Rss -4
5 Y - R_RX 1 04
£ 00 fF——— Rij N 02
0 1 1 1 1 1 1 1 1 00

7 8 9 10 11 12 13 14 15

Time hr

Fig.10 Hourly change of HQOI, HQIJ, S_HX, Rss, Rjj and R_RX
at Naganuma in December, 4, 2009 (Fine sky day).
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Fig.11 Hourly change of solar spectra at Naganuma in
December, 4, 2009 (Fine sky day).
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Fig.12 Hourly change of HOI, HQIJ, S_HX, Rss, Rjj and

R RX at Naganuma in December, 9, 2008
[Cloudy day(a few fine time )] .
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Fig.14 Hourly change of normalized solar spectra at
Naganuma in June 25, 2008.
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Fig.15 Hourly change of normalized solar spectra time
interval from 6:00 to 16:00 at Naganuma in June 25 2008.
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Fig.16 Hourly change of normalized solar spectra at Naganuma in
June 20, 2008 (Cloudy day(Overcast sky)).
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Fig.17 Hourly change of normalized solar spectra at Naganuma
in June 22, 2008 (from Cloudy to partly Fine).
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Fig.18 Hourly change of normalized solar spectra
at Naganuma in June 6, 2008 (Rain day).
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Fig.19 Hourly change of normalized solar spectra
at Naganuma in December 4, 2009 (Fine day).
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Fig.20 Hourly change of normalized solar spectra at
Naganuma in December, 9, 2008 (Cloudy day).
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Fig.21 Comparison of weather factor Rc.r (4 ) between two
cloudy type CL-C1 and CL-C2 at Naganuma in June.
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Fig.22 Relation among HQOI, I,( A p), Ap, S _HX, Rss, Prep
When S__HX is ordered from large to small,
at Naganuma in June.
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Fig.23 Relation among HQI, S HX, Rss, when Ry is ordered
from large to small, at Naganuma in June.
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Fig.24 Relation among HQI, I,( Ap), Ap,S_HX, Rss, Prep
When S_HX is ordered from large to small,
at Naganuma in December.
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Fig.25 Relation among HQOI, S _HX, Rss, when Ry is ordered
from large to small, at Naganuma in December.
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Fig.26 Comparison between normalized solar spectra of
standard fine day HYs#( £ ,6) and HYst( 2 ,12)

at Naganuma .
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Fig.27 Scatter plot of HQI versus Iy( 4 p) at Naganuma
in June , 2008, 2009, 2011 and 2012.
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