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Fourier Representation of Ambient
Temperature and Solar Radiation
For Eighteen Stations in India

Girja Sharan M. Krishna Kumar

Introduction

Analvtical expression for ambient temperature and solar radiation can be usetu! to those working on
solar thermal appliances. green house design. crop growth models. etc.  Mean hourly ambient
temperature and solar radiation data for 18 stations in the country, is given in the "Handbook of Solar
Radiarion Darta for India’(1). Table-1 lisis the stations. Data from these stations has been put through
Fourier analvsis to obtain analvtical expressions. which are contained in this volume. It is hoped that

design engineers will find them of some use.

Ambient Air Temperatures

Equation-1 zives the Fourier series representation for ambient temreratura.

n .
- - -
T = A, - mzﬂ [Am Cos(m —1—5- t) « B, Sin(m -1—5— t)J (1)
where T ambient (2amperarure (°C’
t time in hours. midnight being the origin
Al By Fourier coerficients
n number of harmoenics

Tables-Al to Al8 of appendix give the first six harmonics for the Fourier series for each starion.
Data from Hardbook and computed values iusing equation-1) with one and thr2e harmonics are shown
in Figure-1 as illustration. for January month at Ahmadabad. Visual 2xamination suggests thar the
representation with three harmonics is quite good and would normally be surficient. The maximum
absolute deviation using three harmonics is shown in the last column of respective tables. For instance
the deviations varied from | % to 11 % for Ahmedabad. Inclusion of more terms will of course improve

it further. That is why six terms are tabulated. in case neaded.
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Table-1
List of Stations

Station Latinde | Longinuge | Elvition | Tendbook Tele Tumer
L (m.as.l.) ij Temperature |

. Ahmedabad 23°04'N | T2°38'E 55 1-12 16
2. Bangalore 12°58'N | 77°35°E 921 | 2536 38
3. Bhavnagar 21°45°N | 72°1I'E 5| 4253 56
4. Bombay 19°07"' N | T2°51'E 4| 6475 78
5. Calcuma 22°39'N | 88°27T'E 6 7.98 103
6. Goa 15°20'N | 73°49'E 55| 112123 | 127
| 7. Jodhpur 26°18° N | 73°01°E 24| 1356 | 150 |
| 8. Kodaikanal 10°14°N | 7728 E 2339 | 159170 | 173 |
19, Madras 13°00°N | S0°1I'E 6] 177188 192 |
| 10. Mangalore ess'N | 7assyEL] w0 20112 214 |
:i 11. Nagpur | 21°06°'N | 79°03 E 310 218229 ] 233 |
I2. Nandi Hills | 13°22’N | 77°4I'E 1479 | 242253 | 255 |
13 New Dethi | 28°35°N | 77°12°E | 216 258-269 | a7
| 14. Port Blair | 1esor N | o92ce3E | 791 308-319 | 21
| 15. Pune | 185327~ | 73°51°E $59 | 283794 | 299 !
| 16. Shillong | 252368 | 91°s3E 1600 | 330-341 i 345 |
| 17. Trivandrum | 08°20°N | 76°57E 64 | 353-364 | 369 |
| 18. Visakhapamam | 17°43'N | 83°14°E 3| 377388 | 392 |




Figure-1

Air Temperature - Ahmedabad
(January)
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Figure-2
Global Solar Radiation - Ahmedabad
(January)

800+

ﬂmj c=

] i : ‘,:
= 6004 , ‘
= _ = =
7 ;
g 400y . -
> 300- ‘ 5
5 t \
s 2001 Y
= l = &
— 1 \\

H) = 5= JE\';:.—?—-&——S-—:.,_
-1 T 1 RS L . T

1 3 5 7 9 11 13 15 17 19 21 23 25
2 4 6 8 10 12 14 16 18 20 22 24
Hour of day

a  Actual —— 3 Hamonics




Global Solar Radiation
The Handbook gives the mean hourly global, diffuse and direct solar radiation separately. Here only
global radiation has been analysed. Equation-1 can again be used with left hand side replaced by

radiation intensity (W/m?).

Appendix Tables-A19 to A36 give the first six harmonics for all the stations. Graph of global
radiation using three harmonics is given in Figure-2 for January at Ahmeadabad. Representation with three
harmonics is quite good. The maximum absolute deviation varied from 4% te 16% for Ahmeadabad with
three harmonizs. The corresponding valuas for each station are given in the last column of respective
tables. Unlike temperature. the deviations 1o thig case were compurad for ths time span from § am

4 pm.

It may be mentioned that many a time interast hies only in day time valuas o temperature. 1t would
be equally convenient to develop sine or cosine sarizs in half interval (x). Those daaling with green
house modalling. crop growtn etc. howsver. will b2 Interastad in nigh: tim2 temparanures as wall

Expressions given hare may b2 more convenizn: for tham.
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Table-Al
Fourier CoefTicients for Air Temperature Series
Ahmedabad
5 of 1| 2| 3 J sl 6l i’e‘t‘(“;j
an | A | 2001] 392] 089] 044 023] 007] 018] 1092
B 6.07] 163 035|-0.48| 020/ 0.08
Feb | A | 2312] 397 098] 036 035 0.14] 027 9.75
B | 670| 1.67] 0.60] 048 017] 0.15
Mar | Al 2737] 354] 079 040 020! 017] 018! 491
B | 642 ] 1361 059 0| 005] 009 B
apr | Al stss|20s] 069 030 06| 03] os! 221
B | 12| 115] oss|031] 005! 006!
Moy |4 smi 2| osfoos] o] onst ool s
B | s00| 120 039 k014] 009 003 |
o | A miss! 208! 006l o1 ].00s] 000] 008! 085
B i | 3oa] 107] 020012 ] 008! 006!
| A %-s]124] 008! 0ot 000] 001l 00’ o1l
B | | 207! 05+ 010l 012] 003] 006
Avg | A 2805 -1.1:] ] 002] 0035] 001 003! 066
B | 07| 00| 006 -010] 005 004
Sep | A 2800 -176] 03+] 000] 0.0+ 001] 008] 12
B | | 260! 071 ] 013]017] 003 008
oa | al 6] w02] 102] 013] 005| 007 018! 336
B | 465| 133] 055|051 001 0.19
Nov | A | 2427 473 127| 026 0.03| 007 0.17 7.31
B 531 148 048|-065| 011 023
Dec | Al 21.03| 420 099|026 020 0.00] 023 9.28
B | 547] 170] 031|058] 008 016
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Table-A2
Fourier Coefficents for Air Tesqperature Series
| Bangalore
n{ 0 : I S N L :’:j(ﬁ
—_— == —%#—zﬁ
jan | A | 2063 -330] 087) 003] 002 0.03] 011 4.76
B 424 122] 024 049 006] 013
Feb | A | 2292| 2.83] 06+| 0.06| 0.06| 0.06] .06 299 |
| B | <35] 101] 017] 030 0.04| 017 |
Inar | a ] 2567] 208! 083] 015] 005] 001l 007|230
j B | 4s8] 1.50] 036 020 003 008! i
{apr | Al 2735] 3.03] 0s2] 008] 00] 002] 20s] 18 1
’ B | 13| 091] 016] 027 001! 006! |
ey ol 2632] 2371 oes| 007! 07| 006! 2010 163
B | | 360] 075] 0.9 05| 00¢] 003! |
jen Jal 2330l 2ss) 0se] 002 006 0.03 | 00t 13
| B | | 235! o067 | 006! 017 0.03] 005
{1 sl 268) 198! 0so] 0os! 003| 001! 202 Li0 ;
|s | | 222 063 002! 013 ] 001 9.3 |
laug [a | 22ss] 9] osi] 005l 005] 00sf 908 131
; B | 220 06| 002! 014 | 001 0031 |
|'sep || 2285 212] 053] 00s] 002| 00s|001] 106
| B | 252 065 0.0¢4] 014) 0.03] 002
loa [a| 2257] 255] 06| 010] 000 003] 0.00 1.59
B 226 062] 013] 0.23| 003] 002
Nov | A | 2153|239 035 ©0.11] 008 0.06| 0.03 1.93
B 2.08| 063 0.06| -018] 002 0.06
Dec |A | 2036| -277| 080 -007| 0.04| 0.02] 006 2.20
- |s 294| 098] 01| 05| 0.09| 0.8
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Table-A3

e

Fourier CoefTicents for Air Temperature Series
Bhavnagar
o ol 1 A I :?v"(ﬁj
Jam | A | 2038) -1.80| 073] 034] 028 0.09| 013 3.67 |
B 539 | 143] 022] 025 0.09| 0.02
Feb | A | 2358|219 098] 036 0.24| 0.06| .11 110
B 517 106] 005| 0.4¢| 006] 005
Mar [ A ] 27.99] 237] 098] 039| 022 006] 011! 31
| B | 5300 1.07] 07| 034 01! oos!
1 Apr | Al 3060] 2221 1.07| ©0a8] 013 000! 002! 132
* B | 37| 088] 025 0.19| 0.05| 008’ |
IMay | ot 3200 256] 006] 006! 012 ] or1! 208 169
, B | | ws2] toxf o1s| @27 000l <01 :
loun | Al 29-4f 20s| oso| 01 f odol 0o1] 005 zas
f B | | 226 o0.67| 00s| 009 006} 005! |
lw | a! 2ms$] -1s2] o26] 023) 00s] 003] 005 106 |
B | | -151] 00 o01sf 001| 008 002 |
| aug |a ! 2751 -136] 0=2) 0131 001 | 00s] 002! 036
B | 195] o052 006! ©005| 00s] 008! |
Sep | al 2737) 222| oss| 017] 005 007] 008! 128
| B | 2.63| 00| 0.00]| 014 000 ] 00¢]
loa |al 2063|2651 107]| 032] 008 005] 002| 254
B 400| 069 025] 039 0.17] 0.4
Nov [A | 2693| -195| 088 ] 028 005| 0.06| 0.13 341
B 335| 081 0.16] 037 0.09| 006
Dec |A | 2241|224 1.10] 033] 022 008 -0.08 3.45
B 48| 108] 003 035] 05| 002|
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Table-Ad
Fourier CoefTicients for Air Temperature Series
: Bombay
: N | o] e
e e — ——
Jan | A | 23.40 1.38 | 0.54 007] 012]  ss6
B 0.83 | 0.0¢ 0.13] 012
Foo | A | 2455 138 | 0.65 0.09 | 0.16 6.09
B 0.54| 024 0.14] 0.10
I Mar | A | 264 118 | -0.43 0.07 | .08 2.68
‘ B 0.5 | 033 0.05| 012
{apr | A | 2831 0.99 | -0.15 | | 007] 000 287
B 0.14] 030 0031 0.2
May | A | 29.75 050] 000! 0ml oos aml e
B 020 025 016! 00! 208! |
1ian | A | 2871 0.36 | 0.01 1 0.04] 000 0007 094
' B _ 0.23 | 0.06 00+ ! 008! |
la |a| 2726 0.19 | 0.02 | 003 | 202! o065
B 0.11 | 0.1 | 000! 002!
lae | A ] 26380 0.22 | 0.06 | 0.01 | 000! 046
B 018 | 0.06 | 0.01 ] oot |
Isep | A | 2687 0.35 | 0.07 | | 003| 0031  11s!
B 0.29 | 0.5 | 0.0+ | 0.08 |
loa [al] 2157 08+ | 0.8 | 005 ] 902 193
B 0.48 | 0.14 | 0.0s| 03| ;
Nov | A | 2664 121 | 027 0.05 | 0.0 2.93
B 0.73 | o.11 0.17] 011
Dec |A | 24.68 121 | 039 0.09 | -0.06 344
B | 0.74 | 0.00 o0a4] o
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Table-A3
Fourier CoeffTicients for Air Temperature Series
Caleutta
a 0 I A Zi‘é:i
mm% L )
Jm [ A | 1843 130 002| 028 011 0.02 723
B 1.00| 026] 0.15| 005| 0.1
Feb | A | 2187 1.34] 009] 0.25] 007] 0o 5.9
B | o3| 036! 0s1] 003! 018
Mar | A | 26.34] 23| o1el 028 001 007 3,76 |
B | 71 039! 937 00e! s !
apr | A | 2943 20l 0l 0] 00l 00r] e
B | 30 0250 017 ] 003 0.03 |
May (A | 3074 01 0231 0101 009 005 122
s | 5702 9am ! gost 0ot
Jm | Al 2926 ! 004 d07i ool 002l 07s
B | s o019] 901] 0071 003
oAl osen] 48] oosl 008l 00! 003|063
B | 0.04| 021 .04 | -00¢! 0021
aug | A ] 2839 055 | 901|008 001 004] oss]|
B | 0.00 | 009! 0.06| 0067 0.0¢ ]
Sep | A ] 303 058 001! 012] 0021 003 0.95 |
B | 0.00| 017 .08 | 0.00 | 003
ox |Al| 2678 079 | 002l 023] 006] o002 1.33
B 0.23| 0.16] 0.09| 0.02| 0.3
Nov | A | 2259 30| 009 031 013 0.08 364
B 236] 055] 029 024 001 | o1
Dec | A | 1890] 53] 192 001] 032 0.10] 005 6.84
B 36| 08| 029] 042 009 013
B | - Bt




: Table-A6 ]
Fourier CoefTicients for Air Temperature Series i
; Goa ]
j n} 0 1§ 2 S 5! 6!;:?(;5,
E—J:x-x- a | w5.0s] 266] 127 046 027] 008] 001] 111
; B | 5551 116 071 ] 022 ousi 008 ] 3
TP A ] 2583|2610 132 050] 026] 9! 006! 373
: B | | 343 299) 006! 031! 019" 9.9
I Mar a1t 27030 210 106! 0330 0061 002 007- 139
B | | 233 964! 04 0271 0.5 0
aor Al 28al 96 sl 03 ol o00r oo =38
3 | | 187, 060] 0061 0331 013 993 |
Mav A D 28951 183 07T 000 00+ 901 40 2
3 | | 1300 2340 008 a2 00 9l
ra oAl tTanl oo 0 003 9030 900 < 25
3 | |09 03! 00dt 006! 001 0.
ai AL 6220 0 9zl 9 003! 0000 0.0 23
3 | | 0557 922! 00t 003! 001 a2 .
Az Al 2626 41100 0361 005 001] 000 0.0 2.66 |
5 | | 0637 0261 005 01| 00+ 0.0 |
Sep A | 26.17] 4129 0S| 001, 005) Q01 D040 1
' B 2.0 039 ] 003! 01s] 004] 003
: Ot oAl 2703|208 oss| 08! 0o02] 00s wos e
! | B 87, 063] 0091 016! 0.03] 008,

v |a] 2657 269 123] 036] 010] oot | 003  v9s
| B 2] ose| on| 023 ol ool |
; Dec |a| 2569] 238! 116] 08| 013 001 0031 -
| B | 507] 10s] 03] 019 016] 007

11



e —— ——— ——

Table-A7

Fourier Coefficients for Air Temperature Series

Jodhpur

182 027! 0.06

0.02

{
{ . Max abs
- ~
i n 0 1 2 3 } 4 3 v %)
o — ——————— —— —— . ——
Jan 17121 253 o67| 029! 027) 008] 0031 369

-5.19 |

Sep

|
|
| 0.0
|

A
B
Foo | a | 206¢] 267 085] 020! 042 008] 009 513
! {3 | sl 171 ocs! 926 0.02] 9.0 |
I Mar 14l 2629] 2891 098f 920 0331 010] 0. :.os%
? g | | s35) 1380 026 28] 003 o008
apr At 3137 20 102l oo 009l 015) aoe el
3 | 563! 103) 0220 035 006 003
I May A @ 20507 2327 0780 93 903+ 9330 903 22
3 | 5220 0900 02l 2220 207, 0f
Tjn Pat 3207) o8t 03l 002 0030 09 SEC
'3 ! <360 0871 008 w057 001! 200
Ty 2 31060 -t oasl 200 oo0t! o000l @02 ).49
'3 2890 063 00 =05 w02l o
avg Al 2980l it 023 s 003! oo s .50 .
3 | | '

A 49T 0 00 002 005! 006 5

| B | 328 ] 080 o1t Q4] 000 008 i

loc 1a] 2792 ) sat] 1as] 039 020 002] 0o 33

B 512) 149 026] 038 007 0.8 !

Nov | a | 2288 a2 tas| onl 023 018 00 338

B sas| 130] 001 ] 030] 0.06| 007/ |

Dec | A | 1846] 281] 063 03] 022 ] 020] 005 23 |
L | sae] 1] 0] 214 ] 00s| 0.5
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Bl Table-A8
Fourier CoefTicients for Air Temperature Series
Kodaikanal
. 0 13 :i 3& s si 63';:(2‘;3
| A | 1200] 235] 05| 003|011 0osl 02| 609
B 132t 06 026] 029 0011 013
Fb | A | 1258 290] 039! 00s| 005| 00s| 005| 578
B 46 055 026) 030] 900! 015! !
IMar | & | 1310] 2920 2200 00! 007 005! 003! 562
B L' o025 0330 9290 el 03
apr (Al 104 2500 2230 011 006! 007 Q0 3.7
B | | 126! 0.9, 028) ©0.19] 0031 03]
Ma oA | 15801 nrn )3 006 006 0.0¢ 297 1ol
B | | 933 22 01T D160 003, 003
fan ba ] o148s] otrt 285 904 9070 005, 003 258
'8 | | 0530 220 oar 01! 9011 020
i lal oo cis0l oss g0t 002t 000! 0000 1S
EN 0591 233 006 0.09 001! 00¢
aug | A 1400 st ooes! 011 000l 002l 00 .58
B | 063] 020 007 Ol ozl 00s.
Iseo | Al 1303] -169) 066! 007 006] 0021 000 216
B | 074 090 0ast o7 oot oo '
Ot | A | 1349] 50! 0co! 0ol 009t 00el ool s
B 0.69] 0.7 008 0.09| 002 0051
I'Nov | A ] 1264 -168] 066| 0.02] 0.10] 0.02] 001] 234
B 074 034] 013] 0.15] 0.02| 0.06
Dec [A | 1210 223| 083] 0.00] ©0.14] 0.04] 00 430
B 099] 03] o1s] 0.19| 000 0.10]
—— - —

13



Table-A9

Fourier CoefTicients for Air Temperature Series

Madras

re———

AR

Jan

— ————
036 | 0.15| .07

—

5 6" “Max abs
b (%) i

t

0.08

0.03 |

0.29] 0.153] 0.23

0.03

!
0.08 {

1.50

F2b

tos | 016! 007

0 |

0.05 |

o |

0511 0141 026

0.05 |

0.09

1.90

Mar

T2l 0.02 0 Q12

|
.08 |

0.1

ce—p—

Al

i
}
!

0.07 |

0.8

Apr

NI Ity B I B

0.01 |

9.02

w [ |Ww |y

0.5 .19

0.00 !

0.06

128

Q00

0.04 |

0.03

IMay a0 3086 zan! o308 A0 001! 0.9 )97 |
3 T3 2R 200 a3 001 009 |

[Jn a4 3088° 2767 973 908 il 003 9.0 ).3%
B 4890 234 03 O D01} 003

T 1A' 296 2238 970 00F 203! 0000 9.0 2.36

kR G785 079 000 il 001 042

| aug 28361 -39 9531 007, w021 003! 0.00 £ 00

Sep

tn

0.77 ¢ 0.0

0.02 |

0.00 .

0.60 | V.02

0.03

0.03 !

100

Ot

.
w |~ |-
R

Q.72 0 D0 003

0.04 |

0.05

0.29 7 0.08. 2.2

0.03

0.03

0.9

Nov

-1.60

0.65 | 0.05| 0.12

0.07

0.02

-1.20

019 012 .08

0.01

0.06

—
s
(o]

Dec

2461

-1.83

0.69 -0‘10| .12

0.08

0.02

W | | s || s w | [ | |W |

-l H

0.22] 0.16] .14

0.01

0.06

1.81

14
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Table-A10
Fourier CoefTidents for Air Temperature Series
Mangalore

Jan

i
1
:

y )
o| o s

|39

6

(9%

!

—_—

6.25 | -2. 0] 0.03] 0.0¢] 0.03

Feb

0
080 001 026! 009! o0.06
2680 237! 16l 035! 00s| 000! 008

W e | |

1.76

Mar

[

268 0!l o) 92el 0091 003
|
§

28.00 L0101 0.02 0.08

0.2 0237 001 008

1.85

Apr

b |

[

~3.94 | 0220 007 0050 0.08

027 0.060 0.08

1 May

28.16

S DE0 008 D060 003 001

b2 281 0 09 D0 D06

54 b 020 33t 006! 002 000, .00

| 02 290 o0l 01zt o0t 000

I
Jul l
I

53l 0ss ycel w06l 001t 003 .03

001 0.0+ 000 0.0

Aug

3
2547 098 038! 008 0000 001 D01

| 9= 923! 001 006! 001 003

Sep boasss| o ol ool w03t ool 0! o
| 402 036] 002] 0037 001 003
Oct | 2597 amr o3 ol 000t ool oo aT

o1+ 00! 0.03

Nov

! !
2652 | 233 | 104|015 ] 007 0.06]| 005
| 059] 003] 022] 004 008

Dec

Wl ol W || || |0 |0l (W] (W

%617 247 L] 0.0 006 006 0.3
| 06| o0.0a] 025] 001 0.09

|

15
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! Table-All

Fourier CoefTicients for Air Temperature Series
| . Nagpur .

? ; n% 0 1 Y Y 6% t'fv‘f,'j
| ' I — )
jan Al 1996] <09] 111 016| 0os| 001 | 008 622

I8 | 480| 150 01| 057| 009 015}

Fo | ol 23.43] wa2| 17| 017 007] 010 015! 541
| i | | 5.3 136] 064l 0.63] 0.02] 019 |
IMar 12!l zmag| «is] ro7] 0us) 0o1] 017) 010! 520!
' '8 | 5300 101) ossl 0s2] 011 08 j
Vape Al s192] wos| ror] oos! oa2| o] oo 354

I3 | <6| 06| 066] 034 0.20] 015 é
| May 4 33590 353 076l 09 9us| 007 o 9
; '3 | 202 ] o=y osi] 2] 021 oas |
Ihe P4 si02) 267] 062! 001! 00! 003 .02 2.91
'3 | 2sst ooes! 000) 006 000 0.00
I A 697! a47] 030l 002! 904 001 003 2.5
'3 sl oot 005 002] 005 00

aug 1A 37| -rsa) o3s| oooo] 002 000 000 076!
| N | st 035] 010] 010] 002 003 |
s 1a 26a1] 2us| 06| 00s] 00s] 001 ] 0ot 14

3 | | .t76] 042 015] 014 005 007 |
I Ot |y 5] 334 1.:6] 0.00] 01| 003! 001 367 ‘
B | 320 076 042] 0391 001 015 :
Nov |a | mu0] 45| 1s2] 0a2] 06| 008 02| s
B | 40t] 110 051 056 0.05| 0.18
D | A | 1936 <46| 1353 013 | 0.07| 002! 008 5.7
B 438| 140 038) 056 0.13| 0.13
| e il Bl e !
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Table-A12 )
Fourier Coefficients for Air Temperature Series )

Nandi Hills
' | 4
: ! A Max abs
h! 0 1 ' - 3 4 5 6 dev (%) :

W

!
an [ a | 16| 202 0zs] 01| 002 004] 000 23
N | 504! 999 000| 018 0.04] 004
1Fo {a | 1879] 227] o:2) 00| 001 00s] 000 17
'3 b3t 0390 00e ] 05| 00! 003!
Mar fa ) o2n70) 273 asel 002l 002 ) 00! 00 13
3 | D357t 99 o006l 0171 0020 008
aor A 23.60) 2500 065t 001 003 0000 D06 203
B | 5200 22l 002) 09 0090 006
May A b 2298l 2t ol 90s] 0an ] 005 a0 s
'3 L 3.000 257 D.0s | 0a4] 0arc o0s
i A 19.09 | -i.sit 3071 o0 001] 905 20 3.30 '
'3 | istioo2 ] 0z | 005 | 001 0.03 |
i baloagst! ees! 00! 00l 002! ool 10 )53 .
B | 70l 0es !l 0asd 001 ] 008 003 |
aug (Al 1810 094 d0e ]| 008! 05| 005! 200 6
B | | 67 ] des ! 0207 000 00! 006
['seo 1a i 1886] -ty 026! 0031 08| 000 0 3o |
5 | | 19a] oss] o[ 005 002 oo
| o ol ses | ct3e] 0] ooi] wos| w02l oot 003
| B | 156 | 9.5+ ] 0.08] 0.06] 000 005
Nov |A ] 1747] -tos| 033 01| 007] 003| 002] 145
B 435 043 | 0.03| ©0.06( 0.0 omi ?
Dec | A | 1590 -1.39| 033] 0.03] 0.02] 0.01| 000  L19
|8 212] 072] 003 ] 009 003| 04|
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Tabie-A13 g
Fourier Coeffidents for Air Temperature Series !
_ New Delhi
" of 1 ' . |[ 50 4] s “fffﬁ’; ;
an | al 1358 283 069 ] 014 00s] 0os| 018l 1091 ]
B s2a ] 13s] oz ] 047 022 007 |
1Fo |a| 1762] 297 | o5l o] ous| oos] 95 699 ;
| B | | 751 1300 06! 032 ] 001 03 |
P Mar 1A | 267 s3s) o8t 03zl 002 000l o 3.45
| B | | <-3| 098] 02! 010! 002! 058
apr A ] 2000] 347] toa] ot 000! 045 208 235
| ‘5 | | 290! 063) 0611 0351 2:0] 003
Taay fa i 3266! 300 077 00 w0sl 013! 0w <2
=R Dol 0l o8t 0190 oo
Tn Al osaaml 23] 048t 907 97 oas o0 .56
B | | 3561 03] 038t 0azi 0a2] 007
[ tad sioal ! ot 9oel dorl 00s! 9m 2.78
B 12071 020 00! 00+ 204! as
asg A b 923) ass] 02s] 00s! 001] 000 o 0.7
'B | otes o032 05! 006 0051 00z :
lseo 1al z8ss] 03] osi] 905 90| 002 9. o2
| |8 | 236 053] on1 ] 0a8] 002 008 |
| O A | 2ses| -332) oso] w07 | 010l 007] 908 2 |
B | 379 090 037] 037 ] 002 015 i
Nov | A | 1980 -3.98| 1.22] 020 005] 0.03] 0.10] e‘al
B 414 125 034 051 044 0.6,
Dec | A | 1448] -330| 096 022 006] 0.04] 0.03 | s.:l
B 413 ra| 002|039 00| 0.08] |
I - I
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j Table-A14
Fourier CoefTicients for Air Temperature Series
Port Blair
.
. of i S 4F J| 6 :’:jﬁ:i
tn | a | 2606 255] 103] 003] 028] 007! 006 1.69
B | 085! 003! 010 007] 003! 003
Fo [ Al 2647] 300) 12t 020l 037) 008 a0l a9
B | | ciss! 007 00t 913 008 208 |
Mar | Al 2706! 3] it 006! 939 015 2090 2e
B 5ol 9200 ozei 007] 009 2021
|apr | A ] 2827) 3200 096! o2t] 035] 0031 aisl 230
B | | ! 9etl 0290 000l 018 00
May | A 27260 173l 9T 00T D431 006 )% 130
B | | 0510 903 il 001! 003 202!
ano baoesal st 033 oosi onel 008 g0l Loe
B . | 039! 005! o005t 002 003 201! ‘
rad At oassal ant) o ool 008! oort ool 0
B | 032 900! 0061 0.01] 0030 01!
awg | A 2626 9] 0390 003l w0l oot 00! 065
B | | 033) 908 008! 004|007 003! :
Seo | A 2587 ) el o 003! 0090 000 03 0.88
B | 031 w07 007] 001] 0021 oo é
o | Al 2603 ] ctorl asst vor] 92| w0z oee! 16
; B | 0.55| 016! 01| 008| 0.06] 000 |
| Nov [ a | 2650| 217] o0s2] 007 | 025 005 0.06 171
| B 055 0.:8] o] o0ot] 005] 002
Dec | A | 2603| -220| 036| 006| ©0.30] 009 007 139 |
_ i8] s oat| 009 004| 007 005
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. ' Tabl&.—‘..ls _ i
Fourier CoefTicients for Air Temperature Series
:Pune l
. g
5 ol 1 :f 3] 4] s 6; \d‘:(ﬁ:ﬂ
in A | 2003] w0s| 106] 051 015] 047] 0.20 3.18 |
B | 671 ] 1sel 03] 045] 013 o0 ‘
{Fb || uog] wcsl 1ol aes) ol ol 0l 2|
| 'B | | =70 100 00 058 oas] 003 |
IMar A 26860 =100 1230 932! 005 o,:oi 0350 558
‘ i | | 6971 12 0521 058 005! o3
ape 1ol 20s6] <o0s] 123 227 a09] 017l 008! 330,
‘B | stz 033 o] 0ol oord |
IMay a1 20300 3371 120 000 a2l 0ol 00 236
kN 205! e 9200 9 006! 0
ln tA ! 26797 253, 049 903 2.5k 0.02] 003 231
| B | b 2! 000 205t 009 004 000 ‘
Pr DAl zesii Gl ooes a0 ool 000] 007 064
B | | os! 039 20t 07| 004! 003 |
laug (2l o] e0l os0i 0o 001 003 9001 100
B | 2] oexi oos! 00] 000 00
Sep | Al zaas| ooz 0si90t| oo ] 003 w3
B | 187 | 0671 000] 91s] 001] 003! |
loa fal ss20] 4] 1oi 0l 012 010 003! 333
B 387 097 027 032 oo04| 0131
Nov [ A | 23.11] -385| 1.09] 0.°0] 0.05| 0.06]| 0.08 443
B 482 110 038] 051 00s| 013
Dec | A | 2135| w0t 12| 030] 010] 0.05| 0.14 6.60
B s3] 147] o8] 09| 03| o3
| T .




Table-Al6
Fourier Coeffidents for Air Temperature Series
Shillong
n o 1!l 2| 3| 4| 5| 6 m‘(ﬂ?’
— ——— —;
qn | Al 983| 289] 13| 011|026 012] 005 9.09
B 17| 008 0241 007 003 008 |
1Fp | A | 1062] 34] ti8] 00s| 035] 011 0.07 537 ]
] B | o5 0ozl 0z0] 017 ] 00¢] 007
Mar | A | 1532] 3200 22 oozol 027 002l 009! 3s0
B | ot 200 009 0151 0061 0.05]
Papr [a| 1823] 3060 il 0a3| 025] 002 ] 00s| 2.6
B | 086 25| 0.13] 0.04| 006 ] 0.00] |
May | a | a2l 2300 st acel o] w02] o0l 00
B | | 071 39t ! o] 008 005! 003
e [ Al 970] st 3a3) o) 007 00sl 002 00
B | | 059 9931 020 001 | 02| 003
WA ] 20260 163! 9s: o] 000 901 007] 16
| B | b 060 2t o002 ] 001 903 003
| aug |a | 2008] 1721 961 03] 000l 001 ] 0037 123
B | | 0570 205! 00] 003 ) 005 005
Isep [ Al 193] 18] 062t 00t | 12| 901 oo 121
| B | | 026l 1] 01s 001 ] 005 | 005
loee |al izas] 2z oesi o] 0us] vos| 0os|  2am
‘ B 0381 017 | 022 002 .06 002 ,
Nov |A | 1372 26s| 01| 005| 028] 008 003 429 |
B 0.66 | 021 027] 003 | 0.06| 004 |
Dec | A | 1096 -2.67| 106 007| 027] 0.15| 0.03 772 |
_ s .0.85 | 002 05| 0.06 | 0.09 | 0.09 |




Table-Al7
Fourier CoefTicients for Air Temperature Series
Trivandrum ‘
Ll o] ] e s ] s 6] e
___ - =
qn | a| 2664] 206] 098] 030] 00s| 002 007 2.70
E | 233] 048( 0171 030] 010 0.5
Fb | a | 27120 -199| 1.01] 032 00s] 00+| -0.09 287 |
ﬁ B | | 227] osol 0a9l 0311 010 0.3 |
Mar P Al 2809) 200l ror] 03¢] 000l 007] 005! a3
| '3 | | 2001 0391 018! 026! 02| 00el
| apr al =328l 202] o0ss| 02| 001l oos| 00s] s
| EN | ste1] 0391 016] 0190 00s] 003
IMay 2 | 253t ces! 061 0as! 002 003l 003! o0
'3 | 7] o0s0! 0a3] 015k oot oos!
loun iaf 26350 -4 ] ol 0azi 00l 000 002] 230
| '8 | | aas] o026 ot 0121 003 oo |
PN IR R I ET e
| '3 | o8] 033 003! 912! oool 003!
avg iAo 2578 ci3s| o8] 009 | 007 003 .03 a1
B | | 19| o34 oos| 01e] oos| o005 |
Sep tal 2605) -161] 062 013] 002 003 0.03 a4
. s | | 2130 o0l ool 014! 04| 003 |
o |al| 604 -t70] o] 02| 902 00s| 005 i3
B | | 22| 028] 009] 03] 003] 003 ] :
Nov | A | 2623| -174| 076 ] 022 0.03| 006 004 147
B 149] 029] 012 019 003 o007
Dec | A | 2634] 2.02] 095] 033] 002! 007 012 1.98
B 88| 028 019| 022 0.03| 0.0s
B il i
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Table-AlS8
Fourier CoefTicients for Air Temperature Series
‘tshakhapatnam
| \
" 0 1{ S N ;Ldi::(gja
tn | Al 23as| 37| 1l 024 022 05| om Y
B 234! 034] 026 028] 001l 015 '.
Vrop |a] 2509] 553] 1s5) 03201 021 ) 01sl 903] 4
B | 206l 03! 033] 038 005! 0.3
{Mar | Al 2765|3300 1s20 035) 021 oa0f 00s] 28
' B | 2380 0310 025 027] 003! 90! |
apr | Al 2980 299! 1360 098] 020 012! 002! 16s
B | | sst o9l 0| 07| 01! 963
May | At ostasl 23t s 90l oso 00 oo s
B | | 1518 00 02| 015 00! 003 |
el At osomt] 2as! ot 08! oz liooel w0t 1o
B | a0l 03+l o001 005|005 005!
LAt g7 a1l osti00s! onl 003l ool nes !
B ! | 27 ) 035 001] 002!l 000l 002 5
{avg [ al 86t -168] 061] 907] 011] 00s! 902! 14
B | | <8t 025 002 02| 0071 o0s! |
Isep | Al 335 | -186] 0711 93] 0.10] 00s| 001|131
| B | | oo | 022! oo 009 002 0.6 i
ot | Al 27s0] 208] 05! 001] 019 0ot o0s! 073
B | 434] 0421 016 013 -00s ] 008
Nov | A | 2537| 280| 1.00] 005| 025( 005| 007 239 |
B 175|023 020 014 006 011 |
Dec | A | 23.38| -3.06] 119! 017 024 0.10| 0.02 3.63 .
B | 216 032 03] 02| 202 0.13 ﬁl
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Table-A19
Fourier CoefTicdents for Global Solar Radiation Series

Ahmedabad

T

i ) © \Max abs
] > 5 tev (%)

(VY]
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Jan

tn
o0

tn
o

9.22
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!

' 28710 3560 T
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D
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! ) .
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—
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<463 | 3799 a2

t
!
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o142l sozsol et rsstogan
|
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I Aug §5.38 | -287.54 117541 2730 -TT 091 ] 3.5 3.31
! 4599 | 092 592 938! o0ssiose-
| Sep 230.33 | -364.831 | 162.70 | -13.37) 2304 33 sal 6.64
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g
<

| 44.06’ <469 | -i4.94 |
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R
o

”
o
(o]
(79]

&
:l
<)
(99]

46.29 | -895| -15.08 8.26 | 3.33.
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-39.12 ) $0.72 | -11.538 ) -11.33 9.81
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Dec

w13 |W |3 10 Wl 0| Wk Wik |W|k ||k Wl |0 | ][>

l
190.88 | -318.26 | 17450 ) 473 -1392| 1403 | 0.33 ‘ 15.88
-38:45 | 4204 -1503| 938 1078 @
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Table-A20
Fourier Coeflidents for Global Solar Radiation Series
Bangalore

Max abs
dav (%) |

(9]

N

~53.08 | 1080 | 20377 | 3518 22921 1119

Jan 3.20 6.97

1 Fad

5398 | 293 -1050] 17.46| 10.02
3

24717 | 20315 | ~oese )l w1e3 ] 1604

5059 | siegl el a220] 843 13

7.43 1

| Mar

280.79 | 45269 | 21837 31861 2277 1060 "2 3.07

|
am19n | aesar | ste ! 5ise’ 904! 156 06T
]
|
|

{ aor ' i 6.66
- 1 : S ¢ indod - - t ‘
‘ ~42.67 ‘ 931 3 -12.77 479 - {
‘ i Ag= an - [ - ~a = - - o= ~ -
May A 26533 | 422861 19530 2ais 23800 640 S6 3
T‘ | > - - ~ - ==~ a - a4 A i
: ! ~15.63 ! 20.22 323, <1337 3 335
{ 5 i 4 =~ e g | . I '
Iun .22 3..0 ; LO--S

(V9]
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&
. .~| .

o

tas

o
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-

i

l

|
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i T.26 235 8.
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ul 1102 ] 2833 | iznstl reel s s
| | 39331 3596 5910 895] 298 933!
Aug igsar | 20205 ] 13379 ciesmio el e ansl s
B | 3862 6081 <~omi a4t it 3an|
Sep 196.92 | 31653 | 13225 2225 16,29 'ﬁ 372 anl o tas
372s] e | —onl 06!l 20 5o
| o nass | 5200 1ssor | w0l 39l sas -er| arst
‘ 3343 | 33630 <024 <ot] 6. 2an| I
Nov 187.04 | -304.41 | 153.66 | 3138 | 1183 | 5.29] +83 9.36
4545 | 35011 -10.16 | -1429 | 1034 208
Dec

W |3 (W[ W | |0 e (W s (W] |w]|p |wijplw]|s |0k |W]|»|T ]|

185.88 | -302.81 | 155.13 | =306 | -13.79| 857 | 0.8 837 |
4015 | 4004|1024 97| 33| 6

A
_ = : el — 4—_J
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Table-A21
Fourier CoefTicients for Global Solar Radiation Series
Bhavnagar
6

T

23.92 | -352.13 | 183.66 | -38.05| 2033 | 13.87 | 317{ 9.07
4234 | w51 1365 -1097 | 911[
21817 | <0251 | 19852 | 5201 ] 2s00| 1135] 6
1458 | 730 | 3754 |
|
|
|

Max abs

\
n 0 I - dev()

Jan

Feb ( 8.31

i
| —6.63 4548’ 207
1
l
|

| Mar | 23629 | <5485 | 206.60 | -19.37 9421 730
| 5191 rus 611 33! 5251 833
3.

6 0871
951 15Tl omand |
S 1 .

30038 | <7094 | 196671 671 -2
5008 | 40350 0931 -13

Sep 2 7.99

| May 31625 | <8154 18931 Lz 683
| 1 1ol o3ge3t sast asand 3920 s
! Jun 25050 | 37793 | 137320 07 23330 306 6.83 5.58
| 283 | ol csel aaz) e ess
[ 1u 19175 | 9216 | 11138 st 980 153! st soe
'. 2463 ] 1261 nstioazizl 6! sE
! Aug |iz9nt | 27857 | uises | esio-isos] 280 1) 9
! | 2480 | 15cs) sceloarssl a3 oean |
39 |
‘
43 |

| 8
624] 1746 | 104
f

Oct | nsz88 | -396.34 | 1905 | -26.65 | 5330 g

P olm» |w (s || |0 |O(r W | W [W |k || |0 |0 ]|

66| 4238] 691] 1386 ] 5.45| 697

Nov 216.96 | -355.51 | 18232 ] 3528 | 2096 | 12.59 | 41 8.74
4389 | 45.76 | -13.79| <1090 | 8.53| 3.2

Dec 199.08 | -329.21 | 174.69 | -33.37| -18.08 | 1396 | 217 | 9.7
B 40.65 | 4347 <1421 <1054 | 1009 ] 207
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Fourier CoefTidents for Global Solar Radiation Series

Table-A22

Bombay

]

6

Max abs
dev (%)

9.74

Feb

240.50

8.25

Mar

267.79

I

8.21

K |
12 l 635 1 -13.93 | -14.51 6.9 653!
Apr 0071 | 45587 ] 19770 wes9] 2s00| 191l 692 ses
! 2185 | 0681 s3] ess| sist o633
May LA | 29912 | wero1 !l 19nim ans3l 833 ] cast sl s
' S0 0.5 crssloassel s 3an
rn LA | 2307 385t lsge sl e | 0 1so, e
f; s108 ) 47370 ~s3 989 16! 233
W la | 17025 | ceesod il senl soe] w0sst o 2sl ast
| 2339 | 39370 cos) oass| o 1ame 1S3
aug 1A 16392 ] asso | nisas ) asss | aose | 0t oss s
| 3608 | 32990 s:3i 00| 003! s6T
Sep | A | 20546 58| e30n ] o] cnan | sl e
|

Ot

22504

9.1%7

5973 6130 045 95| s0el +92 |
Nov 209.50 | -342.66 | 17490 | 3396 | <1929 | 1216 217 8.12 |
w624 | 4791 | awnn] a6 | o0+| 383 |
Dec 199.92 | -320.35 | 172.87 | -38.06 | -16.42 1 12.03] 217]  ta2
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Table-A23
Fourier Coefficients for Global Solar Radiation Series
Calcutta
ui 0 1 2 3 3 s| 6 3‘::(3;;
— AR
Tam | A | 17554 292.46 | 16012 <150 1183 | 1207 033|158
B | <001 | 36| -1827] -1.07| 1047 075 |
Foo | A !20025] -343.59 ] 178.51 | 38.69| -15671 10.19] 3.42 7.97 |
B | 4655 | 906! -15.74] 21097 | 10290 138! ;
Mar | A D463 | 38853 ] 1690 2vsi| moe| sl a2l 707
| B | 5237 | stas| 2] a240| 6s6l 433 '
| apr | a lz6592] wiss2|issast 626 2350] 3a2] 692! 641
| |8 | sts0| 4719) 696 -3 | 403} ass! |
| May | {27050 w3ss | 17196 s97] 300] 0sal osan 164
| B | | s2a ] w3l e szaa| o0m3i s
tun ba losssl 3988l sl sael ossl st o1an 159
j B | | s192] 2050l zen| atinnd -resiosan
j al | atores| aseo | sesl o coes! asm ] et s e |
B ! | c636] e300 1ol zal wse] arm |
; aug | A Dissor| 20069 | tse] es] s | ocrar ] sat! o ses
| B | | asarioweszl co] ans| ot oae
Sep | A | 18567 | 20609 | 13781 ] 1838 <1987 ] 3e9] 35| 60
B | 2578 169¢] 66 -13.06| 200 508
Ot | A ] 18329 0515 15040 2490 -t792| 83| 3sol 98
B 3189 | 2837 30| <1573 0] 375
Nov A | 18196 -300.93 | 160.20 | -37.08 1458 | 1190 125 1179
B 3788 | 4028 12.78 -10.30 | 10.41| 067
Dec | A [169.63 ] -283.95 | 15693 | <225 | <1037 | 1167] 05| 1542
B 3825 | 326 21817 628| 9.89| 0.50
e e — sl
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Table-A24
Fourier Coefficients for Global Solar Radiation Series
Goa
ni 0 ! . 3 s 5 6 :‘:{‘;’;
I S S S —- 1 =
m | A | 23667 38490 19159 ] 3276 | 2358| 119s| 500 2.98
B | 4930 49.16| -1201| -1429| o916l 517
Feo | A |26533] 42756 20553 | 2862 ] 27.62| 1067] 683 8.60 |
s | s6.4t] ssosl -iazol c1e36| 79l s I
Mar | A 128071 | <2839 2089+ ¢ 25761 2575| ses! 933l tso
B | 651] 61771 16491 cins0|  s2s! -og
Jaer | al28733 ] 25331 conig | 2r08( 20.87| 09t 1035 s
B | 828 6547 -1616| -1090| 2621 530/ |
Tnay 1 a 128008 | w3560 19337t q2on | cisas| 3l -ssi s
3 6963 6479 1475 953] o1l s8]
ljun 0 a |198.46| 20828 129.41] 837 1387 -16i] 530! +&
B | w557 3893 ss0f 79| 031 392 ;
P baliesas| st ] neas i anes e watl sl sas
; 5 | S| 6! a2et os9] r00] 3w
lave |8 lz0m0e] simes| 2o smel asss] wes| sl s
s | 2336 20! gatl o8| zo9| o8]
Sep | A | 22604 | 35888 16363 | -18.431 2008 | 391 653 9.95 -
|5 | 5589 | sssa -662] 635| 00+ 808 f
ot | a 617 3rosn|asies | 6sr | 2233 sse| scs| o wsr
B 5522 5595 -1690| -895| +12| 638
Nov | A | 23133 | -375.02 | 18468 | 29.66 | 2333 11.08] 430 9.24
B 4698 | 621 981 -1493] 815] 533
Dec | A 22329 -364.53 | 18455 | -34.11| -2137] 1205 +.08 9.72
B +526| 4520] 1003] 1479 999| 33|




r Table-A25
Fourier CoefTicients for Global Solar Radiation Series
Jodhpur
a ol ! 2 3 3 5| 6] N (ﬁzj
Tan | A | 19521 32465 | 176.18 | <4310 1596 | 15.07| 017  15.29
B 4152 | 4545 <1656 931 1057| 142
Feo | A | 23013 | -377.25 | 190.84 | -38.74| 2358 | 13.93] 25 9.33 |
B | 4667 | 4715 | a221| -12.99 | 98] 117
; Mar | A | 27058 | <3199 | 20024 | 2zos| 862 $29) 33500 794
| B | 997 | s585] 92| ais37) so02) -s '
Dapr | A 29850] <6580 | 197.02| -s0¢] 2879 229] 792 27
| B | | 5228 1325 01 -1407] 096! 825!
May | A 1 313.0e ] w7sse | 1eses ] sor| armil o -ieri om0 sn
B | | ss3| 8| ter] c292) ol s
n | A 1292290 <4303 | 16709 | 256 ] 2033 | <29 617 404
| B | | se6s | 5.06] 136 -1t aga] 3ns |
| A faamse] 7595 | 1291 | 204| 837 280 +s3 436
| B | | so0] 3875 037] 93] s ss
aug | A boss ! aseso| wsss| o 2ss| coer| 0] sert 600
B | 4762 3925 1430 -tis0| 062 6.0 |
Isep | al35500] 20018 | 179.02| 1520 6.46| 6.64] 625] 753
| B | 4827 | 4268 | 364 -1494| 391 633
{oa | a]2267| 3901518097 | <968 2529 | 12| 600! 87
B 4873 | 4622 996 -119t| 76| 400
Nov | A | 202.88 | -335.10 | 177.08 | -38.73 | -18.87 | 14.51| 183  10.53
B 4154 | 4397 <1366 -11.33 | 1032 2.58
Dec | A | 183.38| -306.52 | 169.41 | 4403 | 1437 | 1581 <133 | 2278
| |s 39.66 | 44| 21759 | -8.30| 11.52] 0.42
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Fourier CoefTidents for Global Solar Radiation Series

Max abs
dev (%)
— (|

257.21

7.95

Feb

275.58

7.83

Mar

285.00

8.70

Apr

263.63

Table-A26
Kodaikanal
2 3
203.55 | -32.59
26.07| 528
213.95 | -33.74
1259 | 16.65
215.45 | -32.84
29.77 |
203.85 | -36.64
42.26 |

10.75 !

May

242.83

2386 |

2194 | 36.35

Jun

[41.47 7.8

wn

9.34

Jul

-15.94 | 30.65
13267 | -12.37

s | 2691 -17.03

6.81"

Aug

14226 | -18.38

07 3295

§.92 j,

196.25

73] -16.59

11.91

Ot

184.38

11.91

Nov

192.17

7.82

210.17

@ | |W |3 || |W | W] |@] |W | || |@]|» || |@|>» |0 |»

I

-27.39 | 3339
141.00 | -16.61
-8.22 | 22.86
151.78 | -22.47
12.01 8.58
167.99 | -21.72
23.74 3.26




Table-A27
Fourier CoefTicients for Global Solar Radiation Series
Madras

n 0 1 2 3 a 5 6 ;‘:‘f;’;

Jam | A | 21817 | 351.84 | 169.07 | -21.94| 2587 | 11.28( 542| 1075
B 52.18 | 5328 | -15.90| -1.19 | 6.27| 7.08

Foo |A [262.12| 41996 | 197.03 | 2290 | 2858 | 9.09| 8.00 9.63
B 6416 | 6495| -1876 | -1227| 6.15| 7.8

Mar | A | 28658 | 5477 | 205.88 | -19.47 | 2871 .81 8350 6.85
B 6728 | 64.64| -14.14| -15.08 | 5.24| 767

Apr | A | 28771 45099 | 193.83 | 981 -2958| 3.17] 883 6.58
B 6679 | 62.42| <1257 ] -1285 | 177 773

May | A | 272.04| <2569 | 18219, 965 2692 | 370 5921 592

B 5531 | 4897| 5630 -1386| 234 6.00] |

Jun | A | 21304 -383.02 | 170.82 | 1890 -1721 | 1.83] s30| 490
B 2078 | 3359| 03| 16| o039 525

i || 2509 35602 | 16105 | 2009 -e67 | 1at] aat] s
B 3730 | 3065| o01s) 11| 051 508

Aug | A | 23247 369.54 | 17069 | 2336 | 1647 | 33| s08] 56
B 4001 | 3413|079 41357 339 442

Sep | A | 23821 -379.57 | 175.60 | -21.66 | 2037 | 423 6.42 7.65
B 4565 | 4083 | -3.73| -1465| 4.13| 6.0

Ot | A|201.88| -322.82 | 149.97 | 1533 | -23.87 | 8.00| 5.97 8.67
B 3792 | 347¢) 349! as07| 631] 417

Nov | A | 180.83 | -291.54 | 140.16 | -18.81 | -2042 | 873| 450|  10.63
B 3765 | 3644 | -7.03] -1155| 572| 4.83

Dec | A | 177.29 | -286.81 | 139.64 | -19.80 | -21.00 | 10.90| 2.33 9.77
B | 3729 | 35.60 | -5.18] -1443 | 8.26) 4.5
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Table-A28
Fourier CoefTicients for Global Solar Radiation Series
Mangalore
a 0 1 2 3 3 s| 6 z?:(f";
—— —
Jan | A |221.88| -362.29 | 184.08 | -35.45| -20.50 | 13.67 | 1.08| 1151
B 5727 60.03| -19.11| -13.13 | 1216 | 1.83
Feb | A | 251.17 | 407.19 | 201.16 | -33.77| 2454 | 13.65| 2.25 8.86
B 6430 | 66.60| 2104 -12.99| 936 492
Mar | A | 266.08 | 42860 | 206.29 | -30.12 | 2617 | 1101 | 5.25 9.91 |
B 6156 | 034! 2420 837 131 835 |
Apr | A | 26792 42672 | 19691 | 2329 2425 532 s 964 |
B 6983 | 7138 | 2558 <433| 0! 917 |
{ May | A | 23392 | 37034 | 16472 | -16.14] -20.00 | 3.33 ¢ 5.08 775
B 6428 | 6421 2125 375 41331 692
Jun | A | 16167 25552 | 11369 | 1161 | -ta71 |t 420 235 8.90 |
| B 3370 | 3057 | -523| 599 12| s5os |
I | a | 12775 | 20982 98.6| -1762| 758 3831 008 8.19
B 2740 625 23| am| 6] sos f
Aug | A | 169.33 | -271.83 | 130.86 | 2291 | <1033 | 339 250 6.2 |
B 4108 | 3930| -996| -736| 2471 433 |
Sep | A | 206.12 | -331.30 | 159.06 | 2459 | -18.33| 922 083 873 |
B 5573 | 5776 | 2069 | 33| 1241 6533 |
Oct | A | 205.63| -334.91 | 168.47 | -30.36 | -21.17| 15.62 | -2.33 9.70 !
B 5236 | s6.12| 2154 534 510 375
Nov | A |215.04| 35133 | 179.30 | -36.10 | -18.04 | 1229 133| 1146
B 5164 | 5223 1354 -19.51| 1089 | 2.92
Dec | A |211.33] -347.03 | 180.76 | -39.96 | -16.08 | 1259 | 0.75| 13.14
B -55.12 | s8.48| -2009 | -1068 | 1027 292

i3
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Table-A29
Fourier Coefficients for Global Solar Radiation Series
Nagpur
a 0 1 2 3 4 5| 6] (3;;
N N T
Jam | A 20413 -337.00 | 17791 | -39.23| 1779 | 12.99 | 2.83 8.80
B 4173 | 4461 -13.83 | -10.03| 952 2.8
Feb | A |236.33| -384.85 | 192.90 | -34.03 | -22.75 | 11.48| 5.33 8.52
B 4582 | 2603 ] <114 | 1270 | 784 5.47 |
Mar A ]26263 313419959 | 2675| 2508] 8.07) 630 7A:6ji
B <4851 | 4585| -8.i0| -13.42] 489 6.42 |
Apr | A | 28196 | 45.07 | 198.49 | -19.59 | 2267 1.52| 7.8 5.55 |
B 331 3599 | 053] 1169 | -192] 8.5 |
May | A | 28625 | w4576 | 188.84 ] -12.38 ] 2087 ] 123 o0l 47s
B 002 ] 938] ees| cniea| 353l -
Jun | A | 23475 | 36481 154.02 | <1147 -15.83 | 1033 | 4.08 +70
B 3013 | 20621 565 981|170 392 |
ja A 18283 ] 282537 nen | ocos| cwan| 30 o0 6.63
| B | 2959 23.03] 146| 852 018 3.5
ag | A lmas] e use ] o] aear| e 1 5.87 |
B 2736 | 2076| 3.46| -1083 | 1.07 | 100 |
Sep | A [215.00] -340.03 | 158.36 | -19.95| -19.21 5.35 ) 4.83 7.32
B 3094 | 2545| 1.43] -1205] 167 633
Ot || 25358 | 37791 | 18358 | 2765 ] 2350 95| 6.08 8.68 |
B 4241 4028| 41| ‘1415 658 5.8
Nov | A | 213.46| -350.29 | 180.78 | -36.32 | -19.58 | 11.95| 433 9.33
B 4185 | 43.10| -11.90| -11.69 | 859 | 435
Dec | A | 19433 ] -321.82 | 171.95 | -39.98 | -15.83 | 12.60 | 2.33 8.9
B| | 4088 4430] -1563] 94| 97| 167




Table-A30
Fourier CoefTicients (or Global Solar Radiation Series
Nandi Hills

. 0 1 2 3 4 5 6 z‘;’,‘(‘f;’;

Jm | A | 26542 | 42751 205.41| 28.8] 27.54| 1125] 608] 1.8
B 6361 6487] -19.18] -12.77| 823| 542

Feb | A |260.92 | 419.76 | 200.60 | -27.05 | -27.67 | 11.62| 483 9.76
B 6970 71.86| 2245 -12.85| 837! 6.33

Mar | A | 31221 | 49760 229.25 | -25.21] 2983 | s522| 1125 6.30
B 6447 | 6048 | -10.10 | -17.90| 599 | 8.33

Apr | A | 30533 | 48835| 22852 2841 2937 9.13] 6.00 6.67
B 4594 3839 | 135 -1884| 71| 947

May | A | 30021 | 47497 20706 | e | see2 | s0n] 57 6.17 !
B 5128 53| ] ci20s| os9]  s00 :

Jun | A | 26113 | 41461 | 188.09 | -18.:3 | 2596 | s5.00] 858 1008
B 3958 | 3951 -1496 1 354| So2| a7

| A | 20479 | 32666 | 15158 | -18.36] <1942 627 4.3 9.8
B 39.86 | 37.35| 635 -11t| 636 067

Aug | A | 215.63 | -345.97 | 165.23 | 26.05| <1617 673 < 6.82
B s0as| 1975 assz ] 9] s 392

Sep | A | 200.54 | -321.50 | 150.36 | -14.80 | 2675 | 1165] 3.8 9.91
B asat| 22!l 1| cnes | 27| 433

Ot | A | 236.00| -379.79 | 18205 | 2607 | 2217 | 69| =17 9.64
B 4506 | 40.77| 264 -1862 802 683

Nov | A | 14842 | 237.30| 12253 | 2330| -16.00| 10.16| 3.35 9.35
B 2887 33.08| -1752| 029| 603| -3.42

Dec | A | 183.50 | 296.44 | 13578 | 2751 | -1054| 3.49| 275 4.97
B 4670 | 4626 | -11.78 | -10.18| 461 492
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Table-A31
Fourier CoefTicients for Global Solar Radiation Series
New Delhi
Rk 0 1 2 3 0 5| 6] Y (?;; r
Jan | A | 16846 27554 | 15503 | 42.79] 962 12.18] 067| 2079
B 3608 | 4067| -1675| 42| 961 0.42
Fob | A | 20621 -33826 | 17462 | 35.73| 1821 12.11] 2.33 8.05
B 372 4529 -13.06| 1176 | 9.59| 275
Mar | A | 25429 | <0608 | 18889 | 243 | 2504 | 752 6.7 7.52 |
B 4989 | 4606| 655 -1465| 468| 7.08 |
Apr | A | 288.58| 44856 | 18723 -7.54| 2646| 1.6¢ l 6.67 6.01 |
B 5270 272 038] 1451 062 ] 7.33
Ivay |a[30308] w6160 1761 ] 1aa] 2304 339 ean!  ans
B | sui6| 3887] S.03] narl 57| s |
{rn | A |269.58| <0691 15146] 2361 1796 a8 22l s
B | s362 | 3500] 279] 86| s 375 |
ni | a | 23575 357.08 | 12430 B EEI TS
B | 4208 | 27671 tes] -11ss| 236 408 E
Aug | A 120992 | amua | 12782 | cres)| -1637| -1.66| +.08 5.20 |
B | 4365 | 3462] o0s82] -1119| -1.46] 6.5
Sep | A | 23017 36514 | 16288 | <1491 ] 2108 341 57 6.23
B 4519 | 00| 382 299 271 590
Ot | A |221835] 36005 | 178.16 | 2939 | 2233 | 1121 435 8.15
B 4433 | 407 <1033 1270 7.94| 408
Nov | A | 187.04| -31071 | 168.01 | <1.20] -1437] 1327] 083 ] 13.11
B 3995 | 4359 -1578| -9.02| 1049 042
Dec | A |159.38| -268.30 | 152.55| 4459 -8s0| 12.88| -1.75| 27.39
B 3461 | 3972 <1730 563 990 -1.17
e | o1 > el




Table-A32
Fourier CoefTicients for Global Solar Radiation Series
Port Blair
n 0 1 2 3 4 5 6 z’::(%
Jn | A | 20346 | 335.05 ] 175.81] 39.10] 45.96] 11.95] 158] 10.46 |
B 4644 | 4957 -1687| -1003 | 9.62| 2.67
Feb | A | 238.04 | -390.01 | 200.69 | <1.19| -19.62 [ 12.06 | 4.00 7.16 §
B -50.79 | 53.20 | -16.74| -11.91| 10.89| 1.25 ,i
Mar | A | 25529 | 41499 | 20762 | 2338 | -1950| 8.04| 7.00 8.34 ]
B 5107 | 5030 -1088| <1573 | 1012 338 ;
Apr | A | 24883 | <0418 20331 | =331 983 o016 950 9.82
B 3555 | 29781 09| <1674 491 | 750 |
May | A [ 1m183 | 2778 13620 2s3e! q0a7| e8| 450 7,38
B 25061 217e] 031 924 265 333
Jn | A | 14179 22655 | 10647 | 158 ] a7 | (432 242 6.38
B 2596 | 2259 -ro7| w917| 320 217
| Ju | a 15275 | 29501 | 17601 c0.68| 7.92| 047 530 6.36
B 1720 | 373 -1s6| 852 208 3.00
Aug | A | 14917 29082 | 11799 | 2118 -10.67 | 483 | 2.33 691
B 2164 | 2128 | 064| 866| 165] 483 |
Sep | A | 163.67| 26580 | 13271 | -2£92| 412.50| 617 2.0 5.65
B 2589 | 2348 | -228| 880 288 3.33
Ot | A |176.54| -290.00 | 151.46 | -34.83 | -10.29 | 6.12| 483 3.63 |
B 2887 | 2713| 328| -n1e2| 654 292
Nov | A | 172.46 | -285.39 | 152.66 | -36.94 | -11.46 | 893 | 3.50 9.71
B 3222 3388( -10.49| -8.44| 7.94| 1.08
Dec |A | 181.00 | -299.77 | 16057 | -38.30 | -13.87 | 12.22| 075 | 1077
L 3776 | 41.10| <1516 | -7.43| 855| 092
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Table-A33
Fourier CoefTicients for Global Solar Radiation Series
Pune
. 0 1 2 3 4 5 6% Z‘e‘v"(ﬁ;
%%: — — —
Jan | A | 22017 -363.57 | 189.30 | 041 | -18.37| 1254] 2831  7.90
B 4773 | 5026 -15.86] -11.62 | 10.27] 2.83 !
Feb | A |25783| 417.68 (20543 | -33.39| -25.17 1 12.11| 467 828
B 5351 se12| -1260] 1559 952 533
Mar | A | 28858| 4550021350 2769] 2620 820! 6.:° _ER
B 5418 | 1967] 667] <1566 4170 3z |
Apr | A 129721 | <6870 20876 ) 210l 2400|347 623 5.30
B | 5180 ) #2386 | 25| <1501 0181 833
I May | alz0058] 46792019550 | 1147 ] 2304 0197 6.0 sl
B | | s061| 330¢| 3690 -1ma9l <330 36
jn | atzees| 37560 15260 s3] cisso| war 500 423
|5 | | <126 30390 s-1) 308|028 3
lsu | bisoosl 29365 [a23 7l 92| a2ar | cnimt sos 50
' B | 35240 2826) 026] 924 0170 100 |
| aug | alissss| 9615 | 12850 | -out6] csa7| szl 23 582
| B | | 3381 2835 036! -1025] 202! 108 ,
Isep | alz908] 39990 | 16256 ] 2092 ] <1935 | 60s! 367 608
B 3828 | 3392 303 -t1e9 | 333] 397 |
Ot | a|23e92] 3814418972 ] 3359 | 2087 | 10691 3.83 1359
B 2219 | 1039 3| 350 695| s67
Nov | A | 21713 | -356.31 | 184.41 | -38.54 | 21825 | 12.30] 233 797
B 4566 | 4737 <1391 | <118 | 97| 275
Dec | A |20550] -339.36 | 179.83 | <1.39( <1562 | 12.00| 08| 1015
i 4507 | 4829 -16.36 | -1046 | 10.41] 2.08 |




A 261 155
B 1430 | 13.16| o021 974! 7.9 050

Feb | A | 21096 -348.79 | 185.42 | 42,55 -17.33 | 13.99| 1.67 7.62
B 2377 23| 012 2a1| 625 375

Mar | A | 23538 -379.54 | 18395 | -29.26| -19.75 | 622 7.33 9.63
B 2137 1276 1| 1703 | 292 7.5

Apr | A [236.00| -366.13 | 151.00| -3.52| -23.79| 269 | 4.50 739 |
B 28621 1325 1734 2071 224 5.00

Mav | A | 217.04| -325.84 | 11550 | 11.25] -18.83 | -5.24( 7.25 7521
B 2688 | 8.81| 21.66| -18.48] 247 6.67 |

jn | A | 16958 | 25168 | $5.47| 881] -1137] <95| 135| 3.2 |
B 3071 | 2000| 499 -5.85] -5.01| 4.08

I | A | 177.08| 26780 | 99.74| 47| -1537| 055| 2.08 5.58 !
B 3328 | 2576| 065| 11| 46| 45 '

aug | A | 17654 | 27439 | 11416 | 319 <1875 | 382 1.7 567 |
B 234 | 1640 227 63| 29| 5.00

Sep | A 15992 -253.73 [ 11512 | -11.48 | -16.04 | 443 | 3.75 7.48
B 35| 749 1874 1292 192 675

Ot | A [167.00] 27338 | 14049 | 2925 | 1296 | 836 1.75 .76 |
B 529 69| 19.94] -2057| 669 392

Nov | A | 16425 | -275.55 [ 15851 [ 4257 | <1133 | 1336 | -1.50| 1418
B a2 779 624| -13.86( 845 050

Dec | A |17092] -289.83 | 168.96 | -52.75 | -8.17| 156¢| 258 19.44

(B | -1988] 2086] s42] 794] 766] 042




Table-A3S
Fourier CoefTicients for Global Solar Radiation Series
| Trivandrum
! a 0 l a1l 3 s 5 6 :'::(%
Jm | A |247.13| 397.49| 18037 | 23.88| 2883 | 1337 333 9.53
B s0.12| 1898 | <1130 -11.84| 438] 7.8
Fob | A | 26438 | 423.10| 19769 | 22.16 | -2092| 1122] s575| 1087
B 5326 | 5199 -13.14] -9.09! 0.42] 10.17 |
Mar | A | 27746 w3106 20048 | <1696 | -3392] 12e0| 42| 1081
B | 5439 5272 ] as1t| 06| 360! 1230 ]
1apr | A | 25604 | 40616 183.06 | -15.17] -33.00| 1557] 153 1100
| B | 4187| .07 -i2e8] 072| 777 1158 ;
{May | al20963] -360.45| 15553 707 ) 27.08| 708° ai7! 1071
| B | s8.13] 26391 3800 130] 6 0]
|n [ alz008] 39335 ] s | se0l 2208| 3t sss| o oaae
B | 798| 1130|021 | s77] 391 908 '
loa 1aizoem]| 32075 ] sni] -006| <ros| 55! 36| 6
| B | 611! 313] 90¢| 837] 13 +ss
aug | a | 23238] 36692 | 16195 | -nas| 2575|6801 433]  9.03
| B | 52.41| 5186 -1601| <04| 2121 8.00
Sep | A | 2956 | 390.35| 17806 | 1796 | 25o1 | sus] aso| 97
| B | 5236 | 5232 1682 ] a0 324l 39 |
: o | al2s0s| 35033] 16977 | 626 c00s] 9] sl 10.03
B 3857 | 37.75| -1088 | -296| 28] 10.42
Nov | A | 20550 | -330.76 | 158.11 | 2031 | 2470 | 13.08| 108|111
B 4040 39.43| 960| 787 127 775
Dec | A |212.75] 34233 16332 | 049 -2567| 1285| 183 1067
L +3] 60| 99| 06| 39| tr|




Table-A36
Fourier CoefTicients for Global Solar Radiation Series
Vishakhapatnam
n 0 L 2 3 4 s| 6 z‘:;
Jan | A | 2337 -365.93 | 18755 | -36.41| 2117 | 12.64| 408 9.32
B 5078 | 5335 -16.96 | -12.99 | 11.36] 3.00
Feb | A | 25288 40970 | 20120 | 3162 2596 | 12.03] 5.42 8.36
B 5507 5569 | <1477 -15.07| 9.19| s.00
Mar | A | 27054 | 433.91 | 20897 2620| 2733 | s8.39| 7.3 7.68
B 5402 | s2e9| -1not| si270] 522 635
apr | A | 27625 | 41030 [ 20383 | 2462 | 2550 7.30] 617 6.50
B 4670 | 45.10 | 1226 | -534| 017 43
Mav | A | 27633 43392 | 18889 | <1331 ] 2625 | 370! 708 5.27 |
B si1s | 734 ] 96| 938| 302| 192 E
Jm | A {21492 33370 | 14152 846 -1796| ‘136 367 .91
B 4324 3896| -736| 28| 043 317
i | Al 19403 | s017a | 13622 00 -1642] 006 517 5.41
| B 4391 | 3980 | 73] -765| o065] 342 !
aug | A | 203.08| -317.96 | 13629 | 707 058 | 267] 575 7.10
B 4393 | 39.95| 32| 99| 217] 423
Sep (A | 21508] 34246 | 15701 <578 ] 329 | 706 s5a7 8.14
B 4653 | 4598 -126¢| 772 | 2861 167 |
Ot | A |218.08| -350.75 | 16757 | 22.48| 2235 | 7.48| 6.58 8.90 |
B 49.45 | 19.06 | -11.80 | -12.99 | 7.41| s5.08
Nov | A | 21400 34899 | 17578 | 3142 2121 | 1154 447 8.40
B 4613 | 4711 | 1261 1292 9s3| 330
Dec | A | 21083 | -346.01 | 178.53 | -35.61| -1983 [ 1227] s08| 1007
|18l | ] s3] met| 3m| n9s) 2se
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