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Abstract

According to the solar resource assessment methods released by China Meteorological Adminis-
tration, many years of the total solar radiation data about Changsha meteorological station, the
direct radiation data about Wuhan station and the sunshine hours data about Anxiang station, this
study analyzed the distribution and the richness, stability and availability of solar energy re-
sources in Anxiang County of Hunan Province since 1962 to 2015. The results showed that, the
overall annual total solar radiation and direct solar radiation in Anxiang tended to decrease since
1962, the diffuse radiation tended to increase. The quantity of radiation is the most in summer,
the second in spring and autumn, and the least in winter. The assessment of solar energy re-
sources in this region shows that Anxiang County is a rich area of solar energy resources, and solar
energy resources are more stable. The average available days of solar energy resources are 166.3
days in this region.
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1. 518

SRR — N E AR, N EIER SRS A B (PR DL R 38 B AN fif S AR A 55
5 TR AT AEAR 22 AR A AR L0 1) J5L . A BH 8 S AN (S M BR 26 T 1 AR PRI o 25 B B 3ol 2 1) 3 R A i R U
WRHTI AT RA MR E R ERIE, RIREIRA . AR SORE B AZ) ) [1] [2]. [FIRT, K PH%E S
e R SEAR A B — AN B 5 [3].

] P AMR 2 2538 75K BH BB B2 20 BT R PEAl 5 T i T K& AF L, Angtrom [4]F1 Kimball [5]5 75T H
R 2 B 3 79 0 RO i b R HE B P R Bt o 2 K RE[6] 435 25 Mg [ 7 AR 4 R [ S s A B A B
BAHBEE R EHHE NG AR, BB [8IIHE T KBS RS AR AR R E %, R T
IR IS FRITRFAE LSS RN . 2008 AR [E SRR R AT T A GAT AR CORKPHBE ZE IR VP4l 77k
QX/T 89-2008) [9], A I H KPH AR FI AR A HER A, JFVE 17 ORPBHRE BT F & R 4%
P MR ERR 9], G, B4 E[10]. FEH[11]. Z5/NIT[12]. B4 [13]45 N & TA7 bR siAE 55 07
TR DA B R BH BE BLIR AT 7 AT vRAl, s MUK R BE BEUR BT R R SR 6t T RN E K -

IAESR, TR R SRR AN R A SRR TR oKk, R HEAT KPR B AR R @ SR T H
TH1FE 28 K BHRE 7= b A J TVTH o 2R T [14] 45 AR R 48 X BH g 93 IR 00 BE A 40 AT R A AN B] R PR Badh AT 1 43
AT, T B /N Y L X (8 K BH RE SRR PR A e A 22, AW S0 R FH YD 0l R BH S o s Qpl ol B2 o
VA K % 2l H BRI H ekt AR o B SOG R R A B S SAT AR CORPH BE BEUR PPl 77 % QX/T89-2008) ,
Xf %2 2 BORBARE BHIR A ARAE AT 7 i SHE VRS, & BRI, 52 m R BH Be R A Bk e 42 LR
AR, A CE A AR AN SO ST TR — 2 S % E L.

2. BERERE
2.1, BERIKRIE

7 2 BEA Hulh 1962~2015 Fi% H HEER HUE kL, 1987~2014 FEKybuli i AR Gl A KIH SR
SSF DA R R Rk B AR S R
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22. RNEHENITE
HRHE 2008 =+ [E S % R KA TS G AT AR HE CRBH BE BHIR R4S v QXIT 89-2008)[9] (LA R faFR ( #F
fET5EEY ), RIS RN R BHAT HUER R R SO B A AR g vese, Hoatb BT

TI . . .
Q, =—2 (@, singsin & +cospcos 5 sin @, ) 1)
P

R Q uAH KIS M, T A KHIKEE(24*3600 s), o I AFAH (1367 W/ m?), o A24hsh A,
O NKRBHIRG, 200 NVTIRISTE], p N HWEEE 2%, EaQnsRAEA H KRS B 8. & H R R &
NS EI H R R .
2.3. R ENERSENEN
MG CPPAG 7920 5 X T S 5 O ) b, e 3R 530 (0 A S 6 S O )3t A1 535 A
FINER 2T e (73 o o /N /T O
Q=Q,(a+bs) )
Q'=Q,(as+bs”) ®)
Hor, Q AKFH B4R SR (MIm?), QN B B4R B (MI/m?), Qo AR AR ST B(MIIM?), s A H I 70 2(%),
av b NAIZRH. ()A RN RILAESGAT AR MHE QX/T89-2008 (KPHREZ IR PEAL 715D H AR FH &
RS HES TS
AHFFEH, ARG 1) 22 AEA U 3l DK O e 5 S5 U AN Dl B e i B R R 2 £ BLR
HORBHSER ST . BRSSO 0 P st 8, (AR T i FvPN BRI . % 1. 38 2 23R
HOKBH SR S B RS B T A R R Rk 1. & 2 oA, & H AKX /50
W BAEE o= 0.01 BBV,
2.4. KFRgEERIREENITE

CPEAS 73y e, RBHAE IR RS 2 FE R A2 H i H BRI BOK T-6h R B e kA8 -5 B/ IME I ER
FKon, AR

Table 1. Empirical equation and correlation coefficient of total solar radiation equation

=1 KHESEFHESREZRARSHEIARY

H 1A 2H 3R 41 5H 6 H 7H 8 H 97 104 118 128
a 01080 00850 01172 01518 01606 02137 02623 01814 01393 01879 01261 00809

b 0.6001 0.7377 05416 04730 05115 0.3855 0.3396 04767 0.5690 04140 05569 0.6967
R 09121 0.9027 0.8818 0.8309 0.8434 0.7153 0.7150 0.7778 0.7925 0.8609 0.8443 0.9452

Table 2. Empirical equation and correlation coefficient of direct solar radiation equation

2. KIHEEEIHEESELNARSHEXREN
A 1A 28 3H 47 58 68 78 8 A 97 10 A 11 8 128

a 0.0619 0.0321 0.0172 0.04 0.0206 0.0601 0.1102 0.1374 0.1025 0.0284 0.0008 0.0202
b 0.5599 0.4585 0.4038 04518 04118 05093 0.6292 0.6352 0.6155 0.4699 04169 0.4542
R 0.9335 0.8827 0.8255 0.7660 0.7228 0.8541 0.8779 0.8282 0.8626 0.7567 0.7972 0.8677
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10 4); MAEPRBUAENRE, % 2 it SAm S bR AR B A RRE, 4D 80 AEAR I, 90 4
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OIS IR A O
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Figure 1. Interannual variation trend of total solar radiation in Anxiang County
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Figure 2. Monthly total solar radiation in Anxiang county
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Figure 3. Interannual variation trend of direct solar radiation in Anxiang County
3. R BRHEREHFRTLED

AZERATEURE (K 4), %2 BEEBEMERFRKN, FRFRL, XFHyh; 7-8 JEGHMEYE
KTHAA G

3.1.3. EatiEST

BT RS R R RN B L HEREA EMA R .. %2 BN ERS RS EE 23804 (1990
4£)~2960.5 MI/m? (1993 4E) 2 ], JI 50 4E3K, HUMfE A EBAMERS b LA, HAeERRBEN. (A
EEEGHRMEZE R T ERAR A 2, M H P Z RO, Xt m] R ) 00k TR HE B R B
S RAEBINE R (4 5).

AES MG OKE (BIEE), [FARS A BRI 2R 0L, 22 B EE Rk, BRERe, &
ZFieh: 4~8 HREEl, 12 H&b.

3.1.4. Btk
BT S e E R S R B R R R R P T S b, A A bhe R OR, sebR R AR, K
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Figure 4. Monthly direct solar radiation in Anxiang county
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Figure 5. Interannual variation trend of diffuse solar radiation in Anxiang County
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3.1.5. HEER#

7 N2 QIR EPR RS, WA H H BN B g SR A B2, FhRRE, b
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Figure 6. Interannual variation trend of direct solar ratio in Anxiang County
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Figure 7. Interannual variation trend of sunshine duration in Anxiang County
7. 22 B ARMHHNERET LSS

3.2. KPHREHIRH LI

3.2.1. KPRgEHRBFEEEREEITM
R PG5 drdE, S RBHEEES /N T 3780 MJ/(m*a), N IE—fKIX, 7E 3780~5040 MJ/(m*a)
20, NPHREER X, %2 BAEREE RSN 4247.4 MIIM?, & T K PHAE BRI 5 HhIX (7% 3).

3.2.2. KPHBEFIEFI A MEITME

AR CPPAL 79220 b, St XK PH B8 B2 98 19 T R A B8 LA H BB T 6 h MR EUES %,
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AR S, HmIE 8 vTh, %2 BAEHMEIEL > 6 h REURKE N 191 K (1985 4F), /D MEH N 124
K(2014 ), SAEFIME 166.3 K, R 2 HuIX A0 — i (8] n] DUR] K FH 88 555
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Figure 8. Interannual variation trend of sunshine duration greater than 6 hours in Anxiang County
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Table 3. Solar energy division index
= 3. KPHRe R X IR

K BH AR S (MY (mP-a)) >6300 5040~6300 3780~5040 <3780
BIREEREE BEE RER E S —
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