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SOVR RADIATION OBSERYATIONS AT VALENTIA OBSERVATORY. 

1964. 

1. Introduction 

Solar Radiation observations were begun at Valentia Observatory in 
September 1954. At that time a I-k>ll thermopile pyranometer and a recording 
millivoltmeter were installed, and have, since then, provided a continuous 
record of Global Solar Radiation. A Linke-Feussner thermoelectric iron 
clad Actinometer (Kipp and Zonen) was also briught into use at the same 
time and a schedule of routino observations on direct sunlight has been 
maintained, when weather conditions permitted. In 1962, a second I-k>ll 
thermopile pyranometer, fitted with shading ring, was installed to provide 
a record of the Diffuse solar radiation. Data derived from the pyranograIh 
and the results obtained from the direct sunlight observations for the 
period 1954 - 1959 have been published in [1). The data for 19£:iJ and 
subsequent years have been published in annual volumes. This volume 
contains the data for 1964. 

2. Site of the Observatory 

The Observatory, which is in the extreme South West of Ireland, 
(Lat. 5lo 56'N; Long. 10015'W), is situated on the South East side of the 
narrow estuary of Valentia River, which runs approxilnately North East­
South West (Fig. 1). It is about 3/4 mile to the South West of the town of 
Cahirciveen. To the North, across the river estuary, is a range of hills 
400 ft. to 1200 ft. high. To the North East, beyond the town of Cahirciveen, 
the estuary opens out considerably and the terrain is generally an open 
boggy basin with only a gentle gradient. To the South East, however, the 
ground risea rapidly again to a range of hills 900 ft. to 1200 ft. high, 
the highest peak (Bentee 1245 ft.) being only a mile from the Observatory. 
To the South, the country opens out to a distance of nearly 5 miles from 
the Observatory, where the Kilkeaveragh range of hills runs East-West, 
nrying in height from 400 ft. to 1300 ft. There is an opening to the sea 
to the South West between the mainland and Valentia Island. The hills on 
the island rise to a height of 900 ft. North of the island there is 
another opening to the sea, and the circle of hills ill completed by a range 
to the North West, 400 ft. to 900 ft. high, seperated by a narrow gulley 
from the range to the Northward. 

3. Measurement of Global Solar Radiation 

3.1. Exposure of the P:yranometer 

The layout of the Observatory is shown in Fig. 2. The 
instrument is exposed on the roof of the Radiation House and the 
recording milli vol tmeter mounted vertically below it inside the 
house. The pyranometer is at a height of 4 metres above ground level 
and 20 metres above Mean Sea Level. The nature of the exposure can 
be seen in Fig. 3, in which the outline of all obscuring objects is 
plotted on an Elevation-Azimuth diagram. Apart from one sector, the 
obscuring objects have an elevation of less than 50, so that their 
effect on the diffuse radiation is negligible. 

In the sector 0800 - 1500 E. from North, the elevation of the 
obscuring objects lies between go and 10.50 approximatel~. The loss 
of dirfuse radiation according to Blackwell's formula [2J works out 
at approximately 1%. This is also very small, so no corrections have 
been made to the data to allow for this 10BB.The lOBS of radiation 
due to the obstruction of the direct solar beam occurs mainly in the 
same sector (0800 - l5QO). During the period, from the end of August 
to mid-April, the initial JO to 70 minutes of direct sun is cut off. 
This affects the hourly values given for the first and occasionally 
the second hour but the effect on the total for the day is negligible. 
No attempt has been made to correct the radiation data for thiB lOBS 
of direct sunlight. 
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.3.2. PYr!nogmph Used 

The in.trument in UBe during 19641a the IlAJI;B all hu been used 
since recordings began in 1954, ne..melr a G2 SolarilDetric ThenlOpile 
by Kipp and Zonen, serial No. 847. Recording millivoltmeter No. 29 
(Kipp &: Zonen) has been used since recordings began apart froll a few 
months in 1963 when it was being overhauled. 

The pyranometer consists of a special M:lll thermopile mounted 
under two concentric heJllispherical glass covers on a cast iron 
levelling base. At the botto. of the base of the pile, a tube is 
provided which communicates with the interior of the instrument. 
This tube is connected to a vessel containing silica gel, which keeps 
the air under the glass covers dry'. 

The recording millivoltmeter is of the intermittent dot type, a 
dot being made on the chart overy' half minute. The charts UBed are 
in rolls, each roll accomodating about two months record. 

3 • .3. Calibmtion of tho PYranogmph. 

The Pyranometer and Recording Millivoltmeter were calibmted 
by means of the Actinometer and millivoltmeter, described in 
pamgraphs 5.1. and 5.2. belovo The calibration was done by 
comparing the intensity of the direct sunlight as measured by the 
Pyranograph with the corresponding intensity as measured by means 
of the Actinomoter • 

.3.4. Tabulation of the Records. 

The records were tabulated. by means of a glass scale calibrated 
directlr in energy units. The hourly values tabulated are the mean 
values for each hour (Local Apparent Time) centred at the half hour. 
To facilitate accurate timing, time marks vere made on the chart 
twice dailr, by hand, at approximately midnight and noon. 

4. Measurement of Dift'use S?lar Radiation 

4.1. Expo:rure of the fyrnnomoter. 

The Dift'uso Pyranometer is mounted on the same site as the 
Total Pyranometer, at a distance of 3.1 metres North \Jest of the 
latter. A descrip.tion of the site 1s given in .3.1. above. 

4.2. PYranograph Used. 

The instrument in use is similar to that used for recording 
the global solar radiation, i.e. G2 Solarimetric Thermopile (Kipp 
and Zonen) serial No. 1387, and Recording Milli vol tmeter (Kipp and 
Zonen) serial No. 168. The width of the shading ring is 48 II1II. and 
its diameter is 308 mm. 

4 • .3. Calibration of the PYranograph. 

The shadow ring was displaced below the horizontal position. 
The Pyranograph was then calibrated in exactlr the _ way as the 
total pyranograph (paragmph 3.3. above). 

4.4. Tabulation of the Records. 

The records were tabulated in the same way as the global 
radiation records (paragI1lph .3.4. Ilbove). 



- 3 -

4.5. Shadow - Ring Correction. 

Corrections have been made to increaso the values extracted 
from the charts to compensate for the diffuse energy intercepted by 
the ring sillIul taneously vi th the eclipsing of the sun's disc. 
Theoretical corrections vere computed folloving the method described 
by Blackvell [2]. As a remlit of a series of comparisons, in 
overcast sky conditions, betveen the diffuse radiation and 
corresponding total radiation, it vas found that the ohadov - ring 
corrections, computed theoretically, had to be increased by an 
amount averaging 5% of the tabulated diffuse radiation. 

5. Direct Sun Observations. 

5.1. Instruments Used. 

The Actinometer used for all the direct sun observations, vas 
the Linke _ Feussner thermoelectric iron clad actinometer (serial 
No. 93) by Kipp and Zonen, provided vi th red and yellov filters. 
Milli vol tmeter No. 233216, used in conjunction vi th the actinometer, 
was also supplied by Kipp and Zonen. 

The actinometer body consists of six massive copper rings, 
vhich are made to sorvo as diaphrnghms. The openings of these 
diaphraghms decrease progressively tovards the thermopile, and the 
chambers formed betvecn them are specially shaped so as to eliminate 
turbulent air currents vi thin the instrument. Fel t lagging around 
the body shields the instrument thermally. 

The detachable filter head consists of a heavy copper core, 
vhich i8 screved on to the exterior ring and carries a filter disc. 
Only a very small segment of this disc protrudes from the head, so 
thIlt the filters are kept at Actinometer temperature. The llill 
Thermopile is divided into tvo equal soctions, connected in 
opposition and each consisting of tventy constantan-manganin couples. 
One of the sections i8 screened from radiation and thus acts as a 
compensating device for the elimination of thermal effects associated 
vi th quasi-adiabatic pressure changes, occurring near the thermopile 
surface. 

A thermometer for reading the temperature of the instrument is 
set inside the copper parts. 

5.1.1. Filters Used. 

Two filters of Schott glass OGI and I1G2 vere received 
from the Radiation Commission of tho International 
Association of Meteorology and \lOre used for all the 
observations during 1964. Those filters vere tested at 
Davos Observatory and a Certificate vi th the reduction 
factor (DR) supplied. 

For filter 001' DR = 1.10S 

For filter 00
2

, DR = 1.132 

5.2. Calibration of the Actinometer 

In 1961 an Angstrom Compensating Pyrheliometer (No. 54S) vas 
received, vith calibration data, from stockholm. This instrument 
i8 reserved as National reference standard. 

The actinometer and millivoltmeter vere calibrated by reference 
to the Pyrheliometer. During 1964 comparisons shoved that the 
calibratiQn figure (1 scale division of the millivoltmeter = 0.0225 
gm.Cal/cm";\rln.) used for the actinometer vas giving remlits 2.2% 
lover than the Pyrheliometer. In September, 1964 European(Region VI) 
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National standard pyrheliometers vere compared vith the Davos and 
\I.M.O. standards at Davos, Switzerland. According to this comparison 
Valentia Pyrhel10meter No. 548 'oIllS giving results 1.3% too high. 
Thus the Actinometer data and Solarimeter data (based on actinometer 
comparisons) given in this volume vould appear to be 0.9% too lov. 
Considering the nature of the data involved this small correction 
has not been applied. 

5.3. Observational Bputine 

All observations vere made at a site about 20 feet South East 
of the i1Ildiation House (Fig. 2) and at a height of 51' above M.S.L. 
Observations vere made three times daily, vhen sky conditions 
permitted, at approximately 1030, 1230 i.e. at approximately the 
average time of local noon, and at 1430 G.M.T. Each of the 
observations consisted of a double series of measurements in the 
order: ZERO - TOTAL - RED - YEI.LCIIl - RED - TOTAL - ZERO. 
Observations vere also made of the time G.M.T. of each of the 
individual settings, the temperature at the beginning and end of 
each set of observations, as indicated by the thermometer attached 
to the actinometer, the cloud type and amount, visibility and 
veather. 

5.4. Computation of the Sun's Zenith Distance (Z). 

The Sun's Zenith Distance for'each time of observation 'oIllS 

obtained from a special table prepared for Valentia, based on tables 
5, 6 and 11 as given in Linke's "Meteorologisches Taschenbuch" Vol. 
lV (Leipzig, 1939 edition) and the "Alt-Azimuth Tables, for Latitude 
Limi ts 300 

- 640", prepared by P. L. H. Davis and published by H. M. 
Stationary Office, London (1918 Edition). The values are accurate 
te the nearest tenth of a degree. 

5.5. Computation of the Optical Air Mass (m). 

The Relative Air Mass (IDb) 'oIllS obtained from the Sun's Zenith 
Distance (Z) by using Table 137, Page 422 of "Smithsonian 
Meteorological Tables" (1951 edition). This table is based on 
Demporad t s formula: 

= A tmo sphe r1 c re Crac ti on in second s 
58.36 Sin Z 

The Optical Air ~IlS (m) 'oIllS computed from the fonnula: 

m 

6. Notes on the Tables 

= vhere P = the atmospheric pressure 
in millibars 

(1) All the radiation values given in the folloving Tables are in the 
International Pyreheliometric Scale, 1956. 

(2) When record 'oIllS missing for any hour due to instrument defects or 
other cause, an interpolated (estimated) value has, vhere possible 
been entered in Tablos 1 and 11. Such values are shown enclosed in 
brackets. 

(3) In Table 111, the pressure, temperature and vapour pressure data 
vere extracted from the routine meteorological records kept at the 
station. The cloud types and amounts vere recorded by ilie observer 
during the Actinometer observations. The wnounta of cloud are given 
in eights of sky covered. 
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TABLE I 
VALE!lTIA 

HOUR 
L.A.T. 

Day 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
23 
29 
30 
31 

Total 

Mean 

3 4 
to to 
4 5 

5 6 7 8 
to to to to 
6 7 8 9 

1 

1 

1 
3 
1 
3 
1 
3 
1 
3 
3 
1 

4 
1 4 
1 4 

4 
1 4 
1 5 
1 6 

1 
1 
3 
1 

1 4 
1 

6 64 

0.2 2.1 

GLOBAL WLAR p.ADIATIOlr 
~lr EOU?T Y VALUES (f'JlI cal /cm2) . ~ . . 

9 10 11 12 13 
to to to to to 
10 11 12 13 14 

1 4 4 5 4 
1 1 3 3 1 
4 4 5 4 4 
1 5 8 6 4 
3 3 4 5 5 
5 8 15 14 16 
1 3 3 3 3 
3 5 8 5 5 
4 5 5 5 4 
3 6 8 6 4 
9 13 13 19 16 
8 16 IS 11 10 
9 16 18 l'l 16 
4 11 9 8 8 

11 15 19 14 8 
4 ·6 10 18 16 
3 3 1 3 3 
1 1 3 3 3 

14 20 23 16 20 
6 19 24 21 20 

10 18 14 13 11 
6 5 r, 8 3 

15 16 27 19 9 
15 23 28 30 19 
16 24 27 23 25 

4 10 19 23 18 
3 4 5 9 11 
6 19 24 20 13 
1 3 3 4 4 
5 11 10 15 6 
J 6 9 11 9 

179 303 378 371 298 

5.8 9.8 12.2 12.0 9.6 

JAlnJARY 1964 • I . 
14 15 16 17 18 19 20 Total 
to to to to to to to for 
15 16 17 18 19 20 21 Day 

1 19 
1 10 
3 25 
1 25 
4 1 25 
6 3 68 
4 1 18 
4 1 32 
3 1 30 
3 1 32 

10 3 91 
5 3 72 

10 5 95 
6 3 50 
5 3 78 
8 4 69 
1 1 16 
1 1 13 

14 4 1 116 
10 4 1 114 
8 3 82 
3 1 36 
9 4 1 105 

15 5 141 
16 6 1 150 

3 3 81 
14 6 53 
3 3 91 
3 3 22 
6 3 61 

18 8 1 66 

198 84 5 1886 

6.4 2.7 0.2 ~.8 



TABLE I (Contd.) 
VALENTIA . 

HOUR 3 4 5 6 7 8 9 10 11 
L.A.T. to to to to to to to to to 

4 5 6 7 8 9 10 11 12 

Day 1 1 4 4 6 
• 2 1 3 9 10 13 

3 1 6 15 23 19 
4 1 3 4 4 6 
5 1 5 11 24 29 
6 1 10 21· 29 33 
7 3 8 11 23 32 
8 1 3 5 8 9 
9 1 3 4 4 

10 1 5 10 11 18 
11 3 10 21 29 20 
12 1 4 6 11 13 
13 1 8 8 4 3 
14 3 11 25 27 32 
15 1 8 21 23 33 
16 3 4 14 25 24 
17 3 4 8 1) 16 
18 1 11 24 28 19 
19 j 3 5 14 24 
20 3 4 10 21 21 
21 1 5 13 14 8 
22 3 5 5 5 4 
23 4 8 14 6 25 
24 1 1 8 13 9 
25 3 9 14 19 18 
26 1 1 4 6 23 
27 4 9 11 25 27 
28 5 11 20 14 39 
29 3 10 15 30 29 

Total 54 171 339 467 556 

Mean 1.9 5.9 11.7 16.1 19.2 

. . 
12 13 14 15 
to to to to 
13 14 15 16 

5 8 13 4 
11 18 14 5 
29 32 18 9 
9 6 4 3 

39 34 25 13 
33 29 23 10 
32 28 23 10 
9 6 5 3 
4 4 3 1 

13 8 6 1 
18 16 10 4 
9 11 5 5 
4 4 3 1 

29 29 15 10 
39 40 25 15 
10 21 8 6 
16 16 23 9 
19 24 16 10 
19 10 9 11 
24 29 19 10 
8 5 4 3 
8 5 6 3 

29 20 29 19 
8 5 4 3 

21 21 20 13 
25 25 25 19 
30 23 34 10 
44 37 16 23 
32 40 23 15 

576 554 428 248 

19.9 19.1 14.8 8.6 

16 17 18 
to to to 
17 18 19 

1 
1 
1 
1 
3 
3 
3 

1 

3 

3 
3 
3 
1 
3 
3 
3 
1 
5 1 
6 1 
1 
4 1 
5 1 
6 1 
6 1 
9 1 

79 7 

2.7 0.2 

19 
to 
20 

FEBRlJARY 1964 , . 
20 Total 
to for 
21 Day 

46 
85 

153 
41 

184 
192 
173 

49 
25 
73 

131 
68 
36 

184 
208 
118 
109 
155 
98 

144 
62 
50 

161 
53 

143 
135 
180 
216 
207 

3479 

120.0 

I 

-.J 



TABLE I (Contd.) 

HOUR 3 4 5 6 7 8 
L.A.T. to to to to to to 

4 5 6 7 8 9 

Day 1 1 5 
2 1 5 13 
3 1 4 5 
4 1 6 16 
5 1 8 23 
6 1 4 10 
7 1 9 23 
8 1 10 29 
9 1 10 11 

10 1 5 5 
11 1 5 9 
12 1 3 8 
13 3 10 28 
14 1 5 11 
15 1 11 25 
16 3 11 
17 3 9 18 
18 4 14 
19 3 10 
20 4 10 21 
21 1 1 8 
22 1 3 6 
23 3 5 9 
24 3 5 15 
25 3 16 29 
26 1 4 10 19 
27 1 3 4 
28 1 3 6 11 
29 1 3 8 9 
30 1 3 8 19 
31 1 4 14 15 

Total 5 52 204 439 

Mean 0.2 1.7 6.6 14.2 

GLOBAL SOLAR RADIATION 
):!;;AN HOWLY VALUES (gm.ca1. Icm2 ) 

9 10 11 12 13 
to to to to to 
10 11 12 13 14 

8 14 16 11 16 
25 25 32 28 29 
8 10 16 2q 19 

29 3~ 35 21 32 
33 25 18 16 27 
37 40 34 38 32 
20 45 50 54 38 
39 4S 50 29 25 
14 25 21 21 20 

5 15 13 30 30 
24 43 47 33 45 
10 8 15 13 18 
40 48 52 24 19 
16 34 43 52 52 
30 4S 54 44 57 
16 20 18 21 19 
23 32 42 34 25 
42 53 61 58 52 
23 25 30 33 39 
28 35 49 45 30 
19 15 13 29 21 
14 21 25 30 43 
9 9 6 8 6 

2$ 43 33 32 15 
48 42 45 64 59 
25 29 34 21 16 
9 13 18 21 16 

19 20 24 21 13 
13 15 34 25 23 
28 23 24 30 23 
11 8 10 30 39 

693 869 967 944 898 

22.4 28.0 31.2 30.5 29.0 

MARCH, 1964. 

14 15 16 17 18 19 20 Total 
to to to to to to to for 
15 16 17 13 19 20 21 Day 

8 8 3 90 
24 19 9 3 213 
19 11 4 1 126 
14 9 3 1 205 
18 6 3 1 179 
15 8 6 1 226 
14 8 3 1 266 
9 10 8 3 261 

20 5 1 1 150 
23 21 10 3 161 
43 15 5 1 271 
8 9 5 1 99 

14 9 6 1 254 
44 30 10 3 301 
45 24 16 3 358 
16 19 6 1 150 
13 8 3 1 ill 
45 30 11 3 373 
43 25 10 4 245 
25 14 6 1 268 
23 32 20 5 187 
49 35 9 4 240 
4 4 1 1 65 

24 25 8 3 239 
49 40 18 6 1 420 
10 9 5 3 186 
14 6 3 1 109 
14 16 9 4 1 162 
20 18 10 3 1 183 
9 6 6 3 1 184 

33 27 10 3 1 206 

709 506 227 70 5 6588 

22.9 16.3 7.3 2.3 0.2 212.5 



TANZi I (Contd.) 
. . APRIL 1964 I . 

HOUR 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 a> Total 
L.A.T. to to to to to to to to to to to to to to to to to to tor 

4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 a> 21 Day 

Da7 1 3 4 5 9 13 15 15 19 15 9 5 1 113 
2 1 5 15 16 34 45 35 44 58 47 24 25 8 1 358 
3 1 3 8 13 18 42 44 21 13 37 42 19 5 1 267 
4 1 9 19 23 14 27 42 42 35 Z3 )) Z1 11. 1 304 
5 2 II 29 45 54 63 66 66 62 53 42 28 10 1 532 
6 1 6 18 25 18 23 JO 27 29 56 44 30 14 3 324 
7 2 10 27 34 61 SO 53 57 56 53 24 II 5 1 444 
8 1 5 10 25 24 33 34 34 29 29 19 II 4 1 259 
9 1 6 II 23 35 39 35 42 45 54 25 32 10 3 361 

10 1 5 32 a> 25 45 57 47 64 32 38 16 10 1 403 
II 1 4 8 15 16 18 32 35 /Jj 35 24 13 6 1 248 
12 1 4 9 a> 35 42 33 30 28 16 27 16 5 3 269 
13 2 14 21 30 37 49 58 49 52 34 42 15 6 3 412 
14 2 6 18 10 19 10 a> 30 35 /Jj 32 23 14 3 262 
15 2 10 27 24 27 34 43 47 58 39 35 18 5 1 370 
16 2 16 32 4S 45 49 33 35 24 13 5 3 1 1 307 
17 2 19 24 32 33 32 19 19 10 10 5 23 II 4 243 
18 3 10 25 24 35 69 78 59 24 13 8 8 3 3 362 
19 3 18 29 13 16 34 32 34 35 42 27 a> 8 6 317 
a> 3 19 34 56 29 29 15 25 27 18 16 II 9 3 294 
21 3 18 33 4S 59 68 74 74 66 45 SO 29 8 1 576 
22 2 10 28 39 SO 32 30 4S 67 61 40 35 16 4 462 
23 2 9 19 34 57 68 77 7l 59 45 30 19 14 4 1 509 
24 1 4 6 9 16 23 42 27 32 13 9 5 3 1 191 
25 1 4 9 24 25 24 43 32 24 21 3D 13 9 3 262 
26 2 5 10 14 19 24 30 33 a> 15 II 8 5 3 199 
27 1 1 2 4 6 13 18 18 II 8 15 10 7 2 116 
28 1 8 18 27 /Jj 57 74 57 67 61 52 34 19 6 1 522 
::!j- 4 16 28 37 59 7l 63 64 7l 64 54 38 a> 6 1 596 
30 4 15 23 a> 24 45 34 44 45 59 39 35 19 8 1 415 

Total 53 283 576 757 939 117l 1259 1226 1205 1051 84S 580 266 79 4 10297 

Mean 1.8 9.4 19.2 25.2 31.3 39.0 42.0 /Jj.9 1,0.1 35.0 28.3 19.3 8.9 2.6 0.1 343.2 



TARTE I (Contd.) 

IIIUR 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

Day 1 1 6 22 33 
2 3 7 12 
3 1 8 20 31 
4 1 3 16 15 
5 1 6 13 18 
6 1 2 8 13 
7 1 2 10 17 
8 1 2 3 14 
9 1 4 8 15 

10 2 7 15 21 
11 1 4 5 
12 1 7 11 
13 1 5 11 29 
14 2 11 26 21 
15 3 15 23 34 
16 1 4 14 32 
17 2 11 20 40 
13 1 7 9 
19 2 3 10 9 
20 1 4 7 11 
21 1 5 19 
22 1 4 9 20 
23 1 5 9 13 
24 2 10 13 34 
25 2 7 15 37 
26 3 10 13 27 
27 3 6 9 16 
28 1 5 21 42 
29 1 13 12 22 
30 2 6 13 18 
31 2 9 11 15 

Total 40 180 391 653 

Mean 1.3 5.8 12.6 21.1 

8 
to 
9 

53 
13 
35 
16 
28 
32 
21 
28 
21 
23 
7 

13 
51 
32 
40 
48 
54 
13 
25 
20 
33 
27 
24 
51 
50 
37 
18 
62 
25 
23 
44 

972 

31.4 

GLOBAL SOlAR RADIATION 
tUN ROWLY VALUES (gm. cal. /cm2) 

9 10 11 12 13 
to to to to to 
10 11 12 13 14 

53 35 28 32 31 
21 33 35 32 31 
39 58 32 55 70 
15 40 44 76 72 
28 36 40 42 44 
43 45 38 40 25 
55 53 16 39 13 
28 32 39 27 31 
15 8 8 11 24 
29 28 30 19 14 
9 12 16 17 17 

16 22 43 55 56 
61 65 63 69 79 
46 73 79 80 75 
34 37 36 35 44 
57 65 46 40 38 
62 72 74 33 38 
30 (JJ 83 34 80 
27 30 74 85 84 
18 37 20 17 12 
51 34 70 64 51 
26 29 29 25 47 
51 53 42 19 42 
62 63 70 73 71 
62 70 73 73 71 
48 44 42 41 23 
20 28 39 23 29 
75 80 80 35 73 
52 (JJ 34 72 85 
26 38 51 44 31 
65 67 77 79 55 

1229 1462 1506 1496 1456 

39.6 47.2 48.6 48.3 47.0 

14 15 16 17 
to to to to 
15 16 17 18 

11 11 7 3 
18 12 8 2 
53 4'3 18 19 
64 52 38 23 
28 19 12 7 
17 10 4 2 
27 43 33 16 
22 20 17 17 
69 58 34 17 
13 5 1 2 
15 6 6 3 
31 32 42 10 
64 52 44 26 
63 57 44 27 
32 15 22 20 
30 28 21 20 
42 52 29 7 
73 (JJ 45 28 
76 49 43 27 
10 9 4 3 
26 25 30 14 
35 50 40 16 
7 5 13 16 

64 54 41 26 
63 53 42 27 
25 23 13 26 
23 11 9 5 
65 62 44 31 
67 36 25 14 
29 13 35 6 
32 32 23 18 

1199 1007 792 473 

33.7 32.5 25.5 15.4 

18 19 
to to 
19 20 

1 1 

6 
8 1 
2 1 
1 
3 1 
7 1 
9 2 
1 
2 1 
4 1 

11 2 
12 2 

3 1 
7 1 
1 

11 2 
7 3 
1 1 
6 2 

11 4 
7 1 

12 4 
13 4 

8 2 
2 1 

16 3 
12 2 
7 3 
3 4 

199 51 

6.4 1.6 

MAY, 1964. 

20 Total 
to for 
21 Day 

333 
227 
493 
484 
325 
281 
350 
289 
304 
210 
121 
344 
638 
6(JJ 
394 
452 
542 
536 
559 
175 
486 
373 
303 

1 656 
662 
395 
247 
745 
532 
350 
541 

1 13112 

0.0 423.0 

I-' o 



TABIli I (Contd.) 

HOUR 3 4 5 6 7 8 9 10 11 12 
L.A.T. to to to to to to to to to to 

4 5 6 7 8 9 10 11 12 13 

Dey 1 1 6 15 16 25 27 30 aJ 9 
2 1 1 4 5 9 aJ 37 23 18 
3 4 13 28 42 42 35 30 27 38 
4 1 5 9 13 21 24 45 50 43 
5 3 9 18 19 28 44 61 34 27 
6 3 14 aJ 40 57 68 76 62 63 
7 3 6 10 aJ 61 68 76 85 83 
8 5 16 24 35 23 16 15 34 28 
9 3 5 6 9 15 13 9 15 

10 4 9 10 19 29 42 33 49 74 
11 4 14 24 27 28 29 35 33 29 
12 1 4 10 9 13 16 34 35 27 
13 1 3 6 15 27 35 38 37 53 
14 3 5 11 18 13 11 11 15 18 
15 1 3 6 11 18 27 40 62 57 
16 1 4 4 11 13 18 18 16 16 
17 1 8 13 24 27 30 37 56 71 
18 1 6 19 21 30 42 54 83 82 
19 1 6 19 33 47 45 42 56 82 83 
20 1 9 19 33 48 62 71 76 77 68 
21 1 3 10 16 24 34 45 63 82 
22 1 4 4 9 13 24 24 14 23 
23 3 5 6 16 33 43 35 30 50 
24 1 5 9 15 13 21 53 56 63 
25 3 6 15 28 57 69 78 79 82 
26 1 4 18 21 32 45 32 30 15 15 
27 1 3 5 11 11 16 24 30 <40 
28 1 3 5 9 10 11 15 15 15 
29 1 5 10 25 53 62 68 76 79 81 
30 1 4 5 10 11 20 28 15 20 

Total 4 74 228 407 645 859 1018 1228 1285 1373 

Mean 0.1 2.5 7.6 13.6 21.5 28.6 33.9 40.9 42.8 45.8 

13 14 15 16 
to to to to 
14 15 16 17 

14 6 6 5 
11 6 6 4 
47 24 aJ 11 
25 11 14 24 
28 25 42 35 
77 69 58 38 
78 56 19 40 
14 10 11 11 
18 24 24 19 
57 59 53 37 
32 19 15 10 
6 5 8 4 

42 23 27 25 
14 15 9 8 
58 63 57 45 
25 34 21 18 
56 62 53 57 
78 69 58 33 
81 72 62 48 
73 62 48 42 
71 50 38 43 
27 14 19 20 
57 44 58 47 
58 53 48 44 
72 58 39 34 
27 18 16 9 
34 1[, 10 8 
21 25 28 21 
71 74 45 24 
33 19 10 20 

1305 1085 922 784 

43.5 36.2 30.7 26.1 

17 18 
to to 
18 19 

3 1 
4 3 
5 3 

14 6 
15 6 
16 8 
30 15 
6 1 

11 4 
18 4 

5 3 
5 1 

15 10 
9 6 

32 10 
9 3 

30 6 
19 6 
34 20 
33 15 
23 13 
14 5 
32 16 
34 15 
25 10 
3 1 
9 6 

10 4 
15 8 
10 4 

488 213 

16.3 7.1 

19 
to 
aJ 

1 
1 
1 
4 
3 
4 
1 
3 
1 
1 
1 
4 
1 
3 
1 
3 
3 
5 
5 
3 
3 
4 
4 
4 
1 
1 
1 
3 
3 

73 

2.4 

JUNE, 1964 

aJ Total. 
to for 
21 Day" 

184 
153 
370 
306 
398 
672 
654 
250 
178 
503 
308 
179 
361 
167 
493 
212 

1 535 
(J)4 
736 
742 
519 
218 

1 480 
1 493 
1 WJ 

288 
225 
194 
700 
213 

4 11995 

0.1 399.8 

I-' 
I-' 



TABLE I (Contd.) 

HOUR 3 4 5 6 7 
L.A. T. to to to to to 

4 5 6 7 8 

Day 1 1 5 15 27 
2 3 6 15 28 
3 1 5 13 27 
4 6 19 33 43 
5 3 8 24 28 
6 3 8 II 23 
7 1 3 5 6 
8 3 8 10 14 
9 1 10 18 24 

10 4 14 8 21 
II 1 4 8 16 
12 3 8 13 29 
13 4 6 10 19 
14 1 3 10 32 
15 4 II 18 34 
16 1 4 8 15 
17 1 3 5 9 
18 4 6 16 19 
19 1 6 16 15 
20 1 1 5 II 
21 1 4 8 13 
22 1 6 19 21 
23 1 4 8 28 
24 3 4 9 16 
25 3 8 16 
26 1 6 19 34 
27 1 4 10 20 
28 1 1 8 
29 3 8 10 
30 1 5 9 II 
31 1 5 13 23 

Total 57 183 373 645 

Mean 1.8 5.9 12.0 20.8 

8 
to 
9 

34 
35 
25 
62 
II 
30 
5 

32 
35 
19 
15 
35 
25 
45 
59 
24 
16 
13 
18 
15 
24 
20 
53 
28 
25 
33 
32 
16 
18 
20 
30 

857 

27.6 

GLOBAL SOLAR RADIATION 
MEAN HOUPLY VALUES (gm cal Icm2 ) , . . 

9 10 II 12 13 
to to to to to 
10 II 12 13 14 

54 71 79 78 74 
43 68 83 81 74 
23 24 33 43 49 
72 78 79 73 73 
13 33 53 53 56 
20 23 47 61 64 
5 6 9 10 10 

53 56 59 61 56 
24 43 79 64 58 
23 23 16 10 6 
15 13 10 10 8 
56 59 83 85 71 
33 40 35 24 24 
54 56 53 52 40 
74 73 66 81 79 
32 32 20 23 23 
19 24 42 56 57 
15 23 56 37 28 
30 33 40 81 77 
32 15 20 19 30 
34 45 40 42 36 
27 34 38 31 29 
62 73 77 76 72 
33 37 24 II 16 
52 62 59 69 50 
42 72 76 45 47 
33 38 33 33 28 
21 33 27 38 29 
23 29 42 29 24 
30 42 54 44 29 
32 47 61 50 62 

1084 1315 1493 1475 1385 

35.0 42.4 48.2 47.6 44.7 

.JULy 1964 I 

14 15 16 17 18 19 20 Total 
to to to to to to to for 
15 16 17 18 19 20 21 Day 

68 57 45 32 16 4 6fIJ 
57 38 24 24 15 4 598 
38 57 47 33 16 5 439 
69 57 47 32 14 4 771 
32 28 30 15 9 3 404 
54 49 47 16 6 3 465 
8 6 5 6 5 3 93 

49 43 39 21 9 1 519 
54 57 42 16 5 3 533 
4 4 4 3 1 1 161 
6 9 9 5 3 1 133 

71 58 47 29 13 4 670 
II 5 5 4 3 1 254 
37 21 15 23 6 1 449 
73 58 42 29 9 1 716 
20 24 13 4 1 1 245 
45 34 18 10 4 1 344 
13 10 15 10 3 268 
48 29 16 5 3 418 
20 13 28 18 3 231 
25 22 14 13 9 3 333 
9 8 8 5 2 1 259 

67 59 34 27 6 1 648 
8 6 6 4 4 209 

39 29 20 9 5 1 447 
59 54 39 24 II 1 568 
19 18 18 8 4 1 300 
16 13 8 4 1 216 
27 32 16 9 4 1 275 
II 16 13 8 4 1 298 
52 34 28 21 9 3 471 

1109 953 742 467 203 54 12395 

35.8 30.7 23.9 15.1 6.5 1.7 399.8 



,------------- -

TABLE I(CONTP.) 

. HOUR 3 4 5 6 7 8 
L.A.T. to to to to to to 

4 5 6 7 8 9 

Day 1 1 4 9 13 
2 1 4 19 45 
3 1 4 12 22 30 
4 2 8 18 32 40 
5 3 5 6 6 
6 1 9 19 2Q 28 
7 1 4 9 14 33 
8 1 5 14 21 39 
9 3 8 13 2Q 

10 6 15 15 27 
11 3 9 15 25 
12 3 13 30 48 
13 1 5 19 33 38 
14 1 4 21 29 
15 1 3 7 21 30 
16 3 4 5 13 
17 1 9 14 21 24 
18 3 4 8 
19 1 10 19 24 
20 5 18 32 47 
21 4 21 24 47 
22 3 8 15 32 
23 3 11 19 
24 3 8 14 19 
25 1 4 5 9 
26 3 4 5 10 
27 1 10 21 10 
28 1 6 16 27 
29 3 9 28 34 
30 3 13 27 44 
31 3 14 29 42 

Total 9 102 309 567 8€D 

Mean 0.3 3.3 10.0 18.3 27.7 

GLOBAL SlIAR RADIATION 2 
t:2N HOUFLY VALUES (gm.eal. /em ) 

9 10 II 12 13 14 
to to to to to to 
10 11 12 13 14 15 

2Q 18 10 10 15 15 
19 37 48 38 43 29 
42 70 52 74 71 64 
45 43 36 41 40 57 
10 9 9 8 9 11 
40 30 65 43 28 52 
45 50 58 61 49 39 
45 38 45 52 33 32 
35 25 30 33 43 33 
30 32 37 16 19 13 
57 67 53 71 72 45 
40 45 50 47 63 (J3 

49 64 47 48 72 44 
33 40 14 15 61 56 
19 15 13 13 13 15 
8 6 8 9 19 21 

27 18 48 27 21 16 
14 18 25 23 21 18 
42 48 50 50 50 42 
62- 69 72 71 67 59 
59 67 69 71 67 59 
28 37 59 61 49 48 
23 35 32 21 15 9 
23 24 21 13 11 16 
15 19 21 23 18 6 
16 19 18 16 39 24 
23 45 34 37 44 59 
45 52 72 69 63 57 
33 25 37 58 66 58 
48 28 34 28 27 23 
53 61 67 66 61 53 

1048 1154 1234 1213 1269 ll41 

33.8 37.2 39.8 39.1 40.9 36.8 

AtmIIST. 1964· 

15 16 17 18 19 2Q Total 
to to to to to to tor 
16 17 18 19 2Q 21 Day 

11 9 6 1 142 
18 9 1 311 
51 28 22 6 549 
28 24 7 2 423 
5 5 3 1 90 

45 34 24 7 1 446 
24 15 9 9 1 421 
28 33 21 8 1 421 
15 18 16 5 1 298 
15 8 3 1 237 
50 35 18 3 523 
39 15 5 1 467 
10 10 8 3 451 
35 8 5 3 325 
13 6 2 1 172 
13 11 8 3 131 
25 21 6 1 279 
16 11 5 1 167 
40 34 18 5 433 
49 34 18 5 ro8 
47 32 16 5 588 
38 34 19 3 434 
3 5 3 1 180 
9 4 3 1 169 
5 4 3 133 

27 29 15 3 228 
45 33 14- 4 380 
47 25 14 4 498 
34 30 16 4 435 
23 15 9 4 326 
42 27 13 4 535 

850 6ll 330 99 4 10800 

27.4 19.7 10.6 3.2 0.1 348.4 



TAPLE I (Contd.) 

Hour 3 4 5 6 7 8 
L.A.T. to to to to to to 

4 5 6 7 8 9 

Day 1 1 6 16 33 
2 1 4 13 28 
3 1 6 27 25 
4 2 6 15 15 
5 3 3 4 
6 1 4 8 IB 
7 1 4 11 15 
8 1 4 16 23 
9 1 1 10 IS 

10 1 4 7 
11 4 10 20 
12 1 5 23 25 
13 1 5 6 
14 3 13 24 
15 6 15 24 
16 4 5 15 
17 3 6 15 
18 3 10 15 
19 3 9 16 
20 4 6 29 
21 3 9 10 
22 3 3 
23 1 6 15 
24 3 5 8 
25 3 13 21 
26 1 6 1B 
27 1 15 18 
28 1 3 8 
29 3 11 27 
30 1 10 27 

Total 10 92 306 535 

Mean 0.3 3.1 10.2 17.8 

GLOBAL SOLAR RADIATION 
~ZA!I HOUPJ,Y VALUES Up. cal. Icm2) 

9 10 11 12 13 
to to to to to 
10 11 12 13 14 

43 24 9 14 16 
19 18 15 9 6 
38 35 52 66 61 
24 44 61 64 61 
5 8 10 13 9 

20 IS 30 47 50 
34 57 59 53 49 
29 33 35 37 28 
16 10 15 8 8 
10 15 23 32 24 
32 30 44 59 63 
39 45 44 45 43 
11 9 23 13 20 
38 49 44 44 57 
23 38 40 45 33 
15 50 63 53 57 
33 37 27 45 44 
21 33 27 24 16 
24 25 30 30 24 
35 33 30 39 29 
11 6 9 4 4 

3 4 4 5 4 
18 23 20 16 11 

6 21 6 5 23 
27 30 53 62 50 
42- 49 53 56 49 
42- 56 50 20 44 
18 30 45 56 50 
39 47 50 50 48 
38 47 50 50 43 

753 934 1026 1069 1029 

25.1 31.1 34.2 35.6 34.3 

SEfIEMBER. 19K 

14 15 16 17 18 19 20 Total 
to to to to to to to for 
15 16 17 18 19 20 21 Day 

8 6 4 3 188 
8 9 5 8 1 144 

48 38 23 11 3 434 
54 43 33 19 4 445 
14 27 27 10 1 134 
40 21 10 4 1 272 
47 37 24 5 1 397 
32 24 10 4 1 282 
11 13 4 1 116 
19 13 5 1 159 
57 40 24 6 1 390 
40 35 21 5 1 377 
29 16 5 3 141 
53 32 10 4 1 372 
47 6 8 2 287 
43 35 13 4 367 
25 16 9 4 264 
10 14 8 1 187 
34 IS 9 3 225 
21 27 14 4 271 
3 1 60 
4 3 2 35 
6 5 3 1 125 
8 4 3 1 93 

45 32 11 3 350 
43 32 16 1 366 
40 29 16 4 335 
40 29 15 3 298 
39 29 14 3 360 
42- 27 11 3 349 

915 661 357 121 15 7823 

30.5 22.0 11.9 4.0 0.5 260.8 



TABU'i I (Contd.) 

HOUR 3 4 5 6 7 8 
L.A.T. to to to to to to 

4 5 6 7 8 9 

Day 1 1 9 21 
2 1 9 24 
3 1 4 7 
4 1 5 9 
5 1 3 21 
6 3 6 
7 4 6 
8 5 6 
9 1 14 

10 1 3 11 
11 3 5 
12 3 18 
13 1 4 19 
14 1 4 13 
15 4 8 
16 3 11 
17 1 4 
18 1 4 
19 3 5 
20 4 8 
21 1 4 
22 1 6 
23 3 10 
24 3 5 
25 3 8 
26 1 3 
27 1 3 
28 3 8 
29 1 4 
30 1 4 
31 1 10 

Tote.l 8 95 285 

Mean 0.3 3.1 9.2 

GLOBAL SJIAR RADIATION 2 
!:£AN HOWLY VALUES (gm.cal. Icm ) 

9 10 11 12 13 
to to to to to 
10 11 12 13 14 

33 33 41 30 29 
34 42 44 47 42 
13 23 20 15 6 
9 17 14 13 8 

38 49 52 52 47 
6 8 9 11 6 

11 15 31 45 19 
11 10 52 18 29 
:n 19 27 32 30 
21 25 16 8 14 
16 6 16 :n 25 
:n 38 29 40 19 
28 37 14 19 29 
23 16 32 48 34 
14 10 5 9 9 
14 24 25 35 27 

6 9 13 11 11 
4 4 9 8 10 

10 16 19 13 13 
11 16 25 39 34 

5 3 9 37 10 
13 9 15 10 6 
19 21 28 18 19 

9 10 13 16 25 
6 8 10 10 8 
6 9 9 10 10 
8 8 9 10 8 

23 29 25 30 32 
8 13 25 21 18 
9 10 10 8 4 

19 5 :n 18 10 

481 547 673 708 591 

14 
to 
15 

29 
34 
3 
3 

38 
3 

14 
30 
19 
21 
21 
9 

25 
33 
18 
25 
9 

10 
10 
16 

6 
4 

15 
25 
5 
6 
4 

19 
18 
3 
6 

481 

15.5 17.6 21.7 22.8 19.1 15.5 

OCTOIER. 1964. 

15 16 17 18 19 20 Tote.l 
to to to to to to for 
16 17 18 19 20 21 Day 

30 5 1 267 
23 8 2 310 
3 3 1 99 
3 2 84 

25 9 1 336 
1 53 
7 3 1 156 

23 9 1 194 
13 3 1 186 
10 4 1 135 
21 8 1 149 
10 6 199 
10 4 1 191 
16 4 224 
9 4 1 91 

13 4 181 
4 1 69 
1 1 52 
3 1 93 
8 4 165 
4 1 80 
4 3 71 

10 3 146 
5 1 112 
3 1 62 
5 1 €JJ 
4 1 56 
6 1 176 
5 1 114 
1 1 51 
1 97 

281 97 12 4259 

9.1 3.1 0.4 137.4 



TAB'-E I (Contd. \ P.ADIATIOij 
1964 ':';:0:;;;:: .; "I':':'~-

r . .....J ~ __ '- . u. . '-.-. • . .o.J··Z . 
HOU?- 3 4 5 6 7 8 a 10 II V 13 14 15 16 17 13 19 20 Total , 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 3 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 2 5 11 19 S 5 11 6 4 2 73 
2 2 5 16 U 29 23 24 0 6 1 144 , 
3 1 4 6 15 21 2.3 23 ~-.c) 6 ') 131 " 
4 2 10 :'0 2E, .'J 32 29 22 13 2 186 
5 1 :3 5 10 11 9 9 5 3 56 
6 1 I " 11 13 13 19 15 3 1 93 .. 
7 2 6 14 23 27 27 2? 1~ 10 ~ 157 " 
8 1 5 " 14 23 29 32 ~, 

.co 3 2 145 
9 1 5 ' , -,., 27 2', '" 1,S ~ 1 149 ~ .. '" ~ .. 0 

10 1 " 15 19 " 1" 13 5 3 87 
-' 

11 1 5 10 I? 19 11 6 1 1 72 
I:: 1 5 11 ' ." 16 13 10 4 4 1 83 
13 1 2 6 15 13 13 12 5 1 63 , , 
-'+ 1 4 9 19 27 25 20 18 5 1 129 
15 1 :3 12 ~, 

,,~ 20 16 13 5 1 92 
16 1 2 7 9 9 13 5 3 2 1 52 
17 1 3 3 3 4 5 3 1 23 
1" 1 1 3 5 4 3 1 1 19 
19 3 6 10 19 2; 16 13 4 94 
20 3 6 10 l.~ 9 6 S 3 59 
21 3 4 4 5 6 6 4 1 33 
22 1 3 5 5 8 4 1 1 28 
23 3 8 20 25 11 9 10 4 90 
24 1 3 3 4 5 4 2 2 24 
25 3 4 5 4 4 4 3 1 28 
26 1 3 4 4 5 5 5 4 31 
27 4 8 10 11 15 13 9 4 74 
23 4 8 s 14 10 14 6 4 63 
29 3 5 6 20 13 14 11 4 81 
30 3 8 13 13 10 11 13 3 74 

-
Total 19 106 238 379 449 445 393 273 124 17 2448 

Hean 0.6 3.5 7.9 12.6 15.0 l4.3 13.1 9.3 4.1 0.6 81.6 



TAw'E I (Contd.) 

HOUR 3 4 5 6 7 8 
L.A..T. to to to to to to 

4 5 6 7 8 9 

Day-I 3 
2 3 
3 3 
4 1 
5 1 
6 1 
7 1 
8 1 
9 3 

10 1 
11 3 
12 1 
13 1 
l4 3 
15 1 
16 1 
17 1 
18 1 
19 1 
20 1 
21 1 
22 1 
23 
24 
25 3 
26 1 
27 1 
28 3 
29 1 
30 3 
31 1 

Total 47 

MEAN 1.5 

GUlBAL SOlAR RADIATION 
MEAN HOURLY VALUES (gm.ca1./cm2) 

9 10 11 12 13 
to to to to to 
10 11 12 13 l4 

6 13 18 18 18 
5 9 l4 8 6 
8 16 19 14 10 
6 10 13 11 11 
3 4 4 8 5 
1 1 1 3 6 
3 6 3 3 3 
1 1 1 1 1 
5 10 13 13 l4 
9 13 20 18 14 
5 4 4 4 3 
1 3 3 3 3 
4 5 5 6 10 
9 13 9 l4 14 
4 9 9 13 11 
5 13 13 6 5 
5 5 5 9 6 
6 14 16 l4 13 
4 8 11 9 8 
6 10 18 20 11 
4 l4 18 l4 11 
4 4 6 4 5 
1 3 8 6 5 
3 5 6 11 10 
5 16 l4 6 13 
4 4 6 8 6 
4 8 11 18 16 

11 13 9 8 9 
4 4 4 3 3 
6 11 14 18 10 
6 10 15 10 8 

148 259 310 301 268 

4.8 8.4 10.0 9.7 8.6 

14 15 16 17 18 19 20 Total 
to to to to to to to for 
15 16 17 18 19 20 21 Day-

11 4 91 
6 3 54 
8 3 81 
6 3 61 
5 3 33 
5 1 19 
4 3 26 
1 1 8 
6 3 67 
6 1 82 
1 24 
1 15 
6 1 38 
8 3 73 
8 3 58 
4 1 4'3 
4 1 36 
8 1 73 
3 1 45 
9 3 78 
8 3 73 
3 1 28 
3 26 
5 3 43 
5 1 63 
5 34 
5 3 66 
4 1 58 
1 1 21 
6 1 69 
5 1 56 

HD 54 1547 

5.2 1.7 49.9 



TABLE 2 DIFFUSE: SOUR RADIATIO:; - XUJ! HOURLY VALUES (gm.ca1. /c:n2) JAlmARY, 1964. 

Hour 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 4 4 5 4 1 :19 
2 1 1 2 3 1 1 9 
3 4 4 4 4 4 2 22 
4 1 5 7 6 4 1 24 
5 3 3 4 5 5 4 1 25 
6 1 5 8 10 9 11 6 2 52 
7 1 3 3 2 3 4 1 17 
8 1 2 5 7 5 4 4 1 29 
9 2 4 5 5 5 4 3 1 29 

10 1 3 6 7 6 4 2 1 30 
11 3 8 11 12 10 7 4 2 57 
12 1 4 7 9 11 10 5 2 49 
13 2 6 8 11 12 12 8 4 63 
14 1 4 10 9 8 8 6 2 48 
15 2 7 8 10 8 8 4 1 48 
16 2 4 6 10 17 14 8 3 64 
17 1 2 2 1 2 2 1 1 12 
18 1 1 3 3 2 1 1 12 
19 4 12 12 11 12 10 8 4 73 
20 1 3 6 9 8 11 12 7 3 ro 
21 1 3 9 10 13 13 11 7 2 69 
22 2 6 5 6 8 3 2 1 33 
23 1 3 7 9 9 15 9 7 3 63 
24 1 3 6 12 13 11 11 10 4 71 
25 3 6 7 7 7 7 6 3 46 
26 1 4 10 13 10 7 3 2 50 
27 1 3 4 5 8 10 11 4 4b 
28 3 6 10 10 12 11 3 3 58 
29 1 1 3 3 4 4 3 3 22 
30 1 3 5 10 10 11 6 6 3 55 
31 1 3 6 9 11 8 14 7 1 ro 

Total 5 4S 135 204 235 254 216 152 65 1 1315 

Mean 0.2 1.5 4.4 6.6 7.6 8.2 7.0 4.9 2.1 0.0 42.4 



TABLE 2 (Contd.) DIFro~ SlUR RADIATION - MEAN HOURLY VALUES (gm.ca1./cm2) FEBRIJARY. 1964. 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 1 4 4 6 5 8 9 4 1 42 
2 3 9 10 12 11 13 11 5 1 75 
3 1 3 7 8 12 13 9 8 5 1 67 
4 1 2 4 4 6 8 6 3 3 1 38 
5 1 5 11 17 13 13 13 11 7 1 92 
6 1 4 7 7 7 8 8 7 4 1 54 
7 1 7 11 11 9 9 9 9 7 2 75 
8 1 3 5 7 9 9 6 4 2 - 46 
9 1 2 4 4 4 3 3 1 22 

10 1 4 9 11 17 12 8 4 1 67 
11 2 7 8 15 20 18 16 10 4 100 
12 1 4 6 11 12 9 10 5 5 2 65 
13 1 7 7 4 3 4 4 3 1 34 
14 2 6 7 14 18 20 18 14 7 1 107 
15 1 6 8 12 13 15 17 15 8 2 97 
16 1 4 13 16 22 10 15 7 6 3 97 
17 2 4 8 13 16 16 16 17 9 1 102 
18 1 7 13 22 17 16 21 16 9 3 125 
19 2 5 14 24 19 10 9 11 3 97 
20 3 4 8 18 20 22 21 15 9 3 123 
21 1 5 13 14 7 7 5 4 3 1 (J) 
22 3 5 5 5 4 8 5 6 3 5 1 50 
23 3 8 13 6 22 24 20 22 12 5 135 
24 1 1 8 13 9 8 5 3 2 1 51 
25 3 5 13 13 10 16 16 18 7 2 1 104 
26 1 1 4 6 12 16 17 15 7 2 1 82 
27 2 6 11 13 13 15 16 17 8 4 1 106 
28 2 5 10 14 14 15 17 14 7 4 1 103 
29 1 5 8 14 14 15 18 12 7 3 1 98 

Total 33 125 237 320 365 365 350 291 164 53 6 2314 

Mean 1.3 4.3 8.2 11.0 12.6 12.6 12.1 10.0 5.7 1.8 0.2 79.8 



TABLE 2 (Contd.) DIFFUSE SOUR RADIATIOlI - MEAN HOURLY VALUES (gm.ca1./cm2) ¥1<RCH. 1964. 

'HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 :a:J Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 :a:J 21 Day 

Day 1 1 5 8 14 16 11 16 8 8 3 90 
2 1 5 6 10 14 18 14 18 12 9 4 1 112 
3 1 4 5 8 10 16 16 19 14 9 4 1 107 
4 1 5 7 10 18 18 16 17 14 9 3 1 119 
5 1 5 7 8 18 18 16 19 13 8 6 1 l:a:J 
6 1 4 6 9 18 19 18 :a:J 10 8 6 1 l:a:J 
7 1 5 7 8 19 :a:J :a:J 19 12 8 3 1 123 
8 1 5 6 9 17 20 18 19 9 6 4 1 115 
9 1 4 5 11 :a:J 17 17 20 14 5 1 1 116 

10 1 5 5 5 10 10 17 20 14 5 5 1 98 
11 1 5 9 10 12 15 15 21 16 11 5 1 121 
12 1 3 8 10 8 15 13 18 8 9 5 1 99 
13 2 4 10 10 10 15 20 19 14 9 6 1 120 
14 1 5 9 12 15 :a:J 23 20 17 14 8 1 145 
15 1 5 11 15 :a:J 22 22 21 15 10 6 2 150 
16 1 11 16 20 18 21 19 16 19 6 1 148 
17 2 7 18 23 24 29 27 23 12 7 3 1 176 
18 4 10 12 19 21 19 18 17 10 7 3 140 
19 2 10 21 17 23 27 21 20 20 10 4 175 
:a:J 4 7 11 17 25 23 24 24 14 11 6 1 167 
21 1 1 7 18 15 12 25 19 21 21 14 5 - 159 
22 1 3 6 14 20 24 29 27 15 12 9 4 164 
23 2 5 9 9 9 6 7 6 4 4 1 1 63 
24 1 5 13 21 28 29 28 15 23 17 7 2 189 
25 2 10 12 13 18 22 17 15 10 13 8 4 1 145 
26 1 4 10 19 23 27 30 21 16 10 9 5 1 176 
27 1 3 4 9 12 18 21 16 14 6 2 1 107 
28 2 6 11 19 20 ·24 21 13 14 16 9 4 1 1l£> 
29 1 7 8 13 15 28 23 23 20 17 10 2 167 
30 1 2 7 17 24 23 23 29 23 8 6 6 2 171 
31 1 4 13 13 11 7 10 29 28 23 18 7 2 1 167 

Total 3 42 156 285 406 522 599 624 592 431 334 179 53 3 4229 

Mean 0.1 1.4 5.0 9.2 13.1 16.8 19.3 :a:J.l 19.1 13.9 10.8 5.8 1.7 0.1 136.4 



TABLE 2 (Contd.) DIFFU~ SOUR RADIATION - MEAN HOURLY VALUES (gm.cal./cm2) APRIL. 1964. 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 aJ Total 
L.A.T. to to to to to to to to to to to to to to to to to to tor 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 aJ 2l. Day 

Day 1 1 4 5 8 12 15 15 18 15 8 5 1 107 
2 1 5 7 13 15 23 23 24 19 23 19 13 7 1 193 
3 1 2 7 11 17 19 24 19 13 19 15 10 5 1 163 
4 1 6 10 18 15 16 2l. 23 24 22 17 13 7 1 194 
5 1 6 15 11 8 8 10 10 10 10 8 10 5 1 113 
6 1 5 12 2l. 16 22 27 23 18 12 11 8 5 2 183 
7 1 5 7 13 18 32 26 23 17 aJ 23 11 5 1 aJ2 
8 1 4 7 17 2l. 31 32 2S 26 22 18 11 4 1 223 
9 1 6 11 22 26 29 28 35 37 23 17 13 6 2 256 

10 1 7 10 aJ 23 33 32 28 aJ 24 22 16 10 1 247 
11 1 4 7 13 16 13 28 32 34 28 22 13 6 1 223 
12 1 4 7 aJ 31 37 32 29 27 15 23 15 4 2 247 
13 2 7 12 18 26 23 24 26 31 27 22 13 6 2 239 
14 1 6 12 10 19 10 aJ 27 33 33 24 16 10 3 224 
15 2 7 13 15 18 23 22 24 2l. 29 23 15 5 1 2l.8 
16 2 5 7 11 24 32 24 31 2l. 11 5 2 1 1 177 
17 2 6 11 aJ 27 28 19 17 10 10 5 14 7 2 178 
18 2 7 11 aJ 26 27 26 27 22 10 7 7 3 2 197 
19 2 7 9 11 15 25 28 30 2B 25 23 18 7 5 233 
aJ 2 5 7 15 23 25 15 25 26 17 16 10 9 2 197 
2l. 2 5 6 7 9 9 18 27 2B 23 23 15 7 1 180 
22 2 9 16 22 30 25 25 22 27 28 26 14 9 4 259 
23 2 9 12 15 2l. 27 23 27 30 26 23 16 11 2 244 
24 1 2 6 5 16 22 39 25 31 13 7 5 1 1 174 
25 1 4 7 22 25 23 36 28 23 2l. 27 13 9 3 242 
26 2 5 10 14 19 23 2B 30 18 15 10 8 5 2 189 
27 1 1 2 4 6 13 17 18 11 8 15 10 7 2 115 
2B 1 7 17 2l. 25 26 11 31 2l. 25 17 19 14 5 1 241 
29 2 7 11 19 aJ 15 24 29 16 25 17 16 14 6 1 222 
30 4 9 11 19 22 24 30 30 33 25 25 14 9 5 1 261 

Total 44 163 284 452 585 €:20 727 763 693 fJJ4 518 363 199 63 3 6141 

Mean 1.5 5.4 9.5 15.1 19.5 22.7 24.2 25.4 23.1 aJ.l 17.3 12.1 6.6 2.1 0.1 aJ4.7 



TABLE 2 (Contd.) DIFFU~ SOLAR RADIATION - XEAN HOURLY VALUES (gm.ca1./cm2) I'AY, 1964. 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 4 7 15 14 12 33 28 32 31 10 10 5 3 1 205 
2 2 7 11 13 19 31 32 29 27 18 12 7 2 210 
3 1 5 10 15 21 26 33 29 32 29 26 25 12 11 6 281 
4 1 3 11 15 15 15 29 31 25 11 17 11 12 12 7 1 216 
5 1 5 11 18 26 28 35 37 38 40 27 19 11 7 2 1 306 
6 1 2 7 13 26 35 38 36 35 25 17 10 4 2 1 252 
7 1 1 10 17 21 29 29 16 35 13 25 25 20 12 2 1 257 
8 1 2 2 14 22 26 31 35 26 29 21 19 14 16 6 1 265 
9 1 4 8 15 21 15 7 7 10 16 17 21 19 10 7 2 180 

10 2 6 8 16 23 26 25 29 19 14 13 5 1 2 1 190 
11 1 4 4 6 9 12 16 17 17 15 6 6 3 2 1 119 
12 1 6 10 13 15 19 33 34 41 26 26 16 10 4 1 255 
13 1 5 10 21 19 32 36 43 40 24 21 19 14 9 5 1 300 
14 1 6 11 11 24 33 24 24 15 13 13 13 10 8 5 1 212 
15 1 8 11 16 25 30 33 31 30 34 24 15 21 19 3 1 302 
16 1 4 11 21 24 24 28 34 35 34 28 24 18 11 6 1 304 
17 1 5 9 10 10 20 19 15 19 20 20 21 24 7 1 201 
18 1 6 8 11 28 26 24 24 20 18 14 10 10 8 2 210 
19 2 8 10 9 19 24 26 25 25 24 24 24 19 11 7 2 259 
20 1 2 7 11 20 18 34 20 17 12 10 9 4 3 1 1 170 
21 1 5 15 28 31 29 29 33 38 21 25 18 9 4 1 287 
22 1 2 9 18 25 24 24 23 24 30 25 24 19 14 9 4 275 
23 1 5 9 13 20 24 26 21 19 21 7 5 10 11 7 1 200 
24 1 5 9 14 15 16 19 19 19 19 16 15 14 11 8 2 202 
25 1 5 8 15 15 28 18 18 18 16 16 15 14 11 9 2 209 
26 2 8 14 21 26 29 31 31 36 23 23 23 15 18 8 2 310 
27 2 6 8 15 16 19 24 33 26 24 20 11 8 5 2 1 220 
28 1 5 9 11 14 26 24 24 24 18 19 23 11 8 6 3 226 
29 1 9 10 19 24 28 26 24 28 25 30 30 18 11 9 2 294 
30 2 6 13 18 23 24 34 37 34 29 24 16 19 6 6 3 294 
31 1 8 10 14 26 24 25 32 34 34 29 26 23 15 8 2 311 

Total 30 135 270 443 lIJ5 737 828 836 832 751 620 541 416 287 151 40 7522 

Meall 1.0 4.4 8.7 14.3 19.5 23.8 26.7 27.0 26.8 24.2 20.0 17·5 13.4 9.3 4.9 1.3 242.6 



TABlE 2 (Contd.) DIFFUSE OOLAR RADIATION - MEAN HOURLY VALUES (gm.ca1./cm2) JlINE. 1964· 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 DaJ' 

Day 1 1 6 15 16 24 25 28 20 9 14 6 6 5 2 1 178 
2 1 1 4 5 9 20 2ft 21 16 10 6 6 4 4 2 1 139 
3 2 6 8 11 19 28 2ft 26 37 38 21 20 8 5 2 1 261 
4 1 5 9 13 20 24 25 2ft 32 23 10 13 20 14 5 1 244 
5 2 9 15 14 18 20 20 21 23 26 23 19 16 14 6 4 250 
6 3 8 10 9 8 9 11 21 23 11 23 24 21 14 8 2 205 
7 2 6 10 19 14 10 13 18 16 16 24 18 23 15 10 4 218 
8 2 9 15 21 23 16 15 30 25 14 10 11 11 6 1 1 210 
9 2 5 6 8 14 13 8 13 18 23 23 19 11 4 3 170 

10 4 8 9 18 25 34 2ft 37 34 33 34 26 25 18 4 1 339 
11 2 9 15 24 24 26 32 2ft 2ft 2ft 19 14 10 5 2 269 
12 1 4 9 9 13 15 33 33 25 6 5 8 4 5 1 1 172 
13 1 2 6 15 24 25 34 30 39 39 23 25 23 15 10 4 315 
14 2 5 10 18 13 11 10 14 16 13 14 9 8 9 6 1 159 
15 1 3 6 11 18 25 37 42 42 38 28 21 18 16 9 3 318 
16 1 4 4 11 13 18 16 15 16 24 32 20 18 9 3 1 205 

~ 
I 

17 1 8 11 21 24 28 2ft 34 30 39 24 18 19 16 6 3 1 .3l2 
18 1 6 11 19 25 35 26 16 15 16 13 11 14 16 6 1 231 
19 1 2 8 8 9 15 24 24 16 18 16 13 14 10 9 8 4 199 
20 1 5 8 8 10 11 11 24 35 39 23 20 24 18 10 8 5 200 
21 1 3 10 16 24 33 39 23 18 28 33 32 20 19 10 2 316 
22 1 4 4 9 11 19 24 14 21 25 13 19 18 14 5 3 204 
23 2 5 6 16 2ft 37 34 30 44 43 34 23 15 9 8 4 1 340 
24 1 5 8 15 13 20 39 44 47 44 30 20 23 16 8 4 1 338 
25 2 6 14 15 11 19 15 15 24 25 30 28 24 19 9 4 1 261 
26 1 2 8 15 23 34 2ft 30 15 14 26 18 16 9 2 1 1 244 
27 1 2 5 11 11 16 24 28 38 34 15 10 8 8 6 1 218 
28 1 2 5 9 9 11 15 15 15 21 25 25 21 10 4 1 189 
2ft 1 4 8 8 15 11 9 9 9 20 ltD 21 26 24 14 8 2 229 
30 1 4 5 9 11 18 28 14 20 32 19 10 19 10 4 3 207 

Total 4 51 164 268 417 512 629 734 707 758 764 009 539 475 334 165 66 4 7200 

Mean 0.1 1.7 5.5 8.9 13.9 17.1 21.0 24.5 23.6 25.3 25.5 20.3 18.0 15.8 11.1 5.5 2.2 0.1 2l,o.0 



TARU; 2 (Contd.) DIFruSE OOLA.R RADIATION - }UN HOURLY VALUES (gm.cal./cm2) JULY' 1964· 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day-

Day 1 1 5 14 24 34 39 28 9 8 8 8 8 8 6 5 2 207 
2 2 6 14 24 32 30 24 19 13 39 38 32 24 15 10 4 326 
3 1 5 13 24 24 23 24 32 39 35 26 23 11 8 6 4 298 
4 2 5 6 8 9 10 11 11 13 15 11 10 10 9 6 4 140 
5 2 8 11 15 10 13 33 39 42 39 29 24 24 14 8 2 313 
6 2 8 11 21 28 20 21 42 45 44 28 19 18 16 6 2 331 
7 1 2 5 6 5 5 6 8 9 9 8 6 5 6 5 3 89 
8 2 8 10 14 21 20 32 26 33 30 33 28 24 18 8 1 308 
9 1 8 18 24 34 24 33 25 35 33 29 19 18 11 5 3 320 

10 4 10 8 21 19 23 23 16 10 6 4 4 4 3 1 1 157 
11 1 4 8 16 14 15 11 10 10 8 5 9 8 5 2 1 127 
12 1 6 10 24 29 39 43 21 25 10 14 9 10 9 8 2 2lJJ 
13 2 6 10 19 25 34 35 30 24 23 8 5 5 4 3 1 234 
14 1 3 10 18 2J Xl "57 42 42 34- J2 19 1.4 19 6 1 331 
15 2 8 11 18 21 25 21 25 28 28 29 23 18 19 9 1 286 
16 1 4 8 14 24 23 30 20 20 23 16 24 13 4 1 1 226 
17 1 2 5 9 16 19 23 33 40 35 34 29 16 9 4 1 281 
13 2 6 14 19 13 15 23 33 31 26 13 10 15 9 3 232 
19 1 6 15 11 18 28 30 31 24 19 35 24 16 5 2 265 
20 1 1 5 11 13 29 14 18 19 25 18 13 26 16 3 212 
21 1 4 8 13 24 31 39 35 39 34 25 21 14 11 8 3 310 
22 1 6 11 19 20 21 31 33 30 24 9 8 8 5 2 1 229 
23 1 2 6 18 13 15 14 11 10 10 11 19 20 18 6 1 175 
24 2 4 8 16 24 29 31 23 10 16 8 6 6 4 3 190 
25 1 8 15 21 29 34 36 29 41 33 26 20 9 5 1 308 
26 1 5 8 16 25 25 35 34 39 33 24 9 8 6 4 1 273 
27 1 4 8 18 24 24 33 29 30 26 18 16 18 8 4 1 262 
28 1 1 6 14 19 30 24 33 29 16 13 8 4 1 199 
29 2 6 9 16 21 24 39 29 23 25 29 16 8 2 1 250 
30 2 8 11 19 24 35 31 38 29 11 16 13 8 4 1 250 
31 1 4 11 15 26 28 36 39 33 31 30 25 20 15 8 2 324 

Total. 39 146 289 496 638 730 844 829 830 785 628 526 438 301 148 46 TTl3 

Mean 1.3 4.7 9.3 16.0 20.6 23.5 27.2 26.7 26.8 25.3 20.3 17.0 14.1 9.7 4.8 1.5 248.8 



TABLE 2 (Contd.) DIFroSE SOLAR RADIATION - !£AN HOURLY VALUES (gm.cal.jcm2 ) AUGUST' 1964. 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day-

Day-I 1 4 9 13 19 18 10 9 14 15 11 9 6 1 139 
2 1 4 15 21 19 30 38 35 36 29 18 9 1 256 
3 1 4 9 17 25 25 11 24 10 10 12 7 9 9 5 178 
4 1 5 9 15 24 31 32 29 32 37 27 20 20 7 2 291 
5 2 5 6 6 9 7 7 7 9 9 5 5 2 1 80 
6 1 5 15 16 24 15 24 33 37 24 33 27 19 7 2 1 283 
7 1 4 7 14 24 27 30 29 24 35 30 24 12 7 6 1 275 
8 1 5 12 16 24 33 32 37 36 31 30 27 22 10 5 1 322 
9 2 7 11 20 26 24 29 30 35 30 15 17 14 4 1 265 

10 6 10 15 24 26 30 30 16 19 12 15 7 2 1 213 
11 2 7 15 24 16 15 22 24 29 24 14 14 10 4 220 
12 3 11 20 26 33 38 38 /IJ 35 24 24 15 5 1 313 
13 1 4 9 12 19 22 20 32 35 29 24 10 9 7 2 235 
14 1 4 17 24 21 24 14 15 31 25 24 7 5 2 214 
15 2 7 16 24 19 15 13 11 11 15 13 6 2 1 155 
16 2 4 5 12 8 6 8 9 19 21 13 10 8 3 ·128 
17 4 9 17 20 18 18 23 27 21 14 20 20 6 1 218 
18 3 4 7 14 17 23 23 21 18 16 11 5 1 163 
19 1 10 15 23 28 33 32 26 25 25 17 10 7 4 256 
20 4 6 7 7 11 11 9 7 7 7 7 6 5 2 96 
21 2 7 7 7 7 7 7 7 7 7 7 9 6 4 91 
22 2 6 14 21 21 30 28 31 26 25 21 12 10 2 249 
23 3 11 16 21 26 28 21 15 9 3 5 3 1 162 
24 1 7 12 14 21 23 21 12 10 15 9 4 2 1 152 
25 1 2 5 7 II 18 21 22 17 6 5 4 3 122 
26 1 4 5 10 13 17 17 16 28 23 18 15 11 2 180 
27 1 6 16 10 16 16 23 27 22 12 9 10 7 4 179 
28 1 6 9 11 18 28 21 15 18 17 15 16 6 2 183 
29 2 5 7 15 20 21 28 22 7 7 6 6 6 2 154 
30 2 6 7 10 16 23 28 24 24 23 21 13 6 1 204 
31 1 4 6 7 10 10 9 10 10 10 9 7 5 2 100 

Total 6 72 208 361 519 594 654 711 6(JJ 662 578 450 338 190 69 4 0076 

Mean 0.2 2.3 6.7 11.6 16.7 19.2 21.1 22.9 21.3 21.4 18.6 14.5 10.9 6.1 2.2 0.1 196.0 



TABLE 2 (Contd ) . 
HOUrt 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

Day 1 1 5 12 
, 2 1 4 9 

3 1 6 9 
4 1 5 12 
5 2 3 
6 1 4 7 
7 1 2 7 
8 1 4 10 
9 1 7 

10 1 4 
11 2 10 
12 1 6 
13 1 4 
14 2 7 
15 4 7 
16 4 5 
17 3 6 
18 2 10 
19 2 9 
20 4 6 
21 3 8 
22 3 
23 1 6 
24 2 5 
25 2 6 
26 1 5 
27 1 7 
28 1 3 
29 2 5 
30 1 4 

Total 7 73 202 

Mean 0.2 2.4 6.7 

DIFroSE OOLAR RADIATIOlI - }F.AN HOURLY VALUES (gm cal Icm2 ) . . 
8 9 10 11 12 13 14 15 

to to to to to to to to 
9 10 11 12 13 14 15 16 

20 24 23 9 11 15 7 6 
20 19 18 15 9 6 7 9 
11 18 28 16 17 24 21 21 
13 21 26 15 7 7 7 7 

4 5 7 10 11 9 11 11 
18 20 18 27 38 35 28 21 
12 21 23 23 23 15 18 19 
12 17 21 29 28 24 23 19 
18 16 10 15 8 8 11 13 

7 10 13 22 29 24 19 13 
18 16 17 17 10 11 17 12 
13 17 21 13 27 23 18 11 

6 8 9 17 13 20 17 15 
10 11 15 22 21 18 15 12 
12 16 24 24 24 23 19 6 
11 12 15 18 15 13 11 7 
15 19 23 22 24 23 23 16 
15 21 25 25 23 16 10 14 
16 21 23 19 26 19 19 17 
7 11 12 20 23 20 18 14 

10 11 6 9 4 4 3 1 
3 3 4 4 5 4 4 3 

15 18 21 19 16 11 6 5 
8 6 21 6 5 23 7 4 
8 11 15 21 17 21 12 8 

10 13 14 14 12 8 8 7 
13 8 18 11 14 18 7 7 
8 12 13 10 8 7 7 6 
6 7 7 7 8 8 7 6 
6 6 7 7 10 14 11 7 

345 418 502 491 486 471 391 317 

11.5 13.9 16.7 16.4 16.2 15.7 13.0 10.6 

16 17 18 
to to to 
17 18 19 

4 3 
5 7 1 

10 5 1 
6 4 1 
6 4 1 

10 4 1 
17 5 1 

8 4 
4 1 
5 1 

10 4 1 
8 5 1 
5 3 
8 4 1 
7 2 
7 4 
9 4 
8 1 
9 3 

10 2 

2 
3 1 
J 1 
5 2 
7 1 
5 2 
5 2 
4 1 
7 2 

197 82 9 

6.6 2.7 0.3 

19 20 
to to 
20 21 

.; I . 
Total 
for 
l)ay 

140 
130 
188 
132 

84 
232 
187 
200 
112 
148 
145 
169 
118 
146 
168 
122 
192 
170 
183 
147 

59 
35 

122 
91 

128 
100 
111 

82 
68 
82 

3991 

133.0 

I\J 
cr-

• 



... ,. 

TABU: 2 (Contd.) DIFru::E OOUR RADIATION - MEAN HOURLY VALUES (gm cal jcm2 ) • . . OCTOBER 1964 ! . 
• 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 ~ Total. 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 ~ 21 Dlly 

Day 1 1 6 10 14 14 14 14 14 18 21 5 1 132 
2 1 6 7 10 11 12 17 14 11 8 6 1 104 
3 1 4 7 13 23 20 15 6 3 3 3 1 99 
4 1 5 9 9 17 14 13 8 3 3 2 84 
5 1 3 7 10 12 15 18 8 13 7 4 1 99 
6 2 6 6 8 9 11 6 3 1 52 
7 4 6 11 15 15 16 17 14 7 2 1 108 
8 4 6 11 10 17 18 17 16 12 6 1 118 
9 1 8 13 16 17 16 15 12 13 3 1 115 

10 1 3 7 15 21 15 7 13 16 9 3 1 III 
11 2 5 10 6 14 20 10 12 7 5 1 92 
12 2 6 13 12 13 13 9 9 8 5 90 
13 2 6 7 8 14 18 16 21 9 4 1 106 
14 3 8 9 14 17 13 12 12 7 4 99 
15 3 7 12 10 5 9 9 14 7 4 1 81 
16 2 7 12 15 22 18 12 9 8 4 109 
17 1 4 6 9 13 11 11 8 3 1 67 
18 1 3 4 4 8 7 9 9 1 1 47 
19 2 5 9 14 18 12 13 9 3 1 86 
20 3 7 11 16 15 9 9 9 7 3 89 
21 1 4 5 3 7 21 10 6 4 1 62 
22 1 6 13 9 13 10 6 4 4 3 69 
23 3 8 13 13 17 14 16 12 7 3 106 
24 1 5 8 10 13 16 18 15 5 1 92 
25 2 7 6 8 10 10 8 5 2 1 59 
26 1 3 6 9 9 10 10 6 5 1 (JJ 
27 1 3 7 8 9 10 8 4 4 1 55 
28 2 7 12 13 16 18 16 15 6 1 106 
29 1 4 8 13 21 18 15 12 5 1 98 
30 1 3 8 10 9 8 4 3 1 1 48 
31 1 7 9 5 15 13 10 6 1 67 

Total 6 74 188 300 356 426 423 349 309 188 80 11 2710 

Mean 0.2 2.4 6.1 9.7 11.5 13.7 13.6 11.3 10.0 6.1 2.6 0.4 87.4 



TAl1ll 2 (contd ) . • DrFIJSE SJLAR RADIATIO', }UlI HOURLY VALUES (gm cal /cm2 ) , • - . . I I . 
HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2Q Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2Q 2l Day 

Day 1 1 4 8 9 7 5 9 6 4 2 55 , 2 1 5 11 10 10 11 12 9 6 1 76 
3 1 4 6 8 9 8 9 10 6 2 63 
4 1 3 7 7 8 7 7 7 6 2 55 
5 1 2 5 9 10 9 9 5 3 53 
6 1 4 7 11 13 13 14 9 4 1 77 
7 2 6 9 10 11 12 17 10 6 1 84 
8 1 3 7 11 17 15 18 13 6 2 93 
9 1 5 7 7 8 8 7 7 3 1 54 

10 1 5 11 14 8 12 12 5 3 7J. 
11 1 4 8 13 14 11 6 1 1 59 
12 1 4 9 13 13 15 10 :3 3 1 72 
13 1 2 6 13 12 11 9 3 1 58 
14 1 2 7 10 13 12 12 11 5 1 74 
15 1 3 7 11 15 15 11 4 1 68 
16 1 7 8 7 11 5 2 2 1 44 
17 1 2 2 2 3 3 1 1 15 
18 1 1 3 5 4 3 1 1 19 
19 2 6 10 9 8 8 8 4 55 
2Q 2 6 8 13 9 6 8 3 55 
2l 1 3 3 5 6 6 3 1 28 
22 1 2 4 5 8 4 1 1 26 
23 3 6 6 7 10 9 7 3 51 
24 1 2 3 4 5 4 2 2 23 
25 2 3 4 3 3 4 2 1 22 
26 1 2 4 4 5 5 5 3 29 
27 2 4 7 10 9 8 6 2 48 
28 2 4 6 10 9 10 6 3 50 
29 2 4 6 8 9 8 7 3 47 
30 2 6 8 12 9 9 8 3 57 

Total 15 79 169 231 273 273 256 176 93 16 1581 

Mean 0.5 2.6 5.6 7.7 9.1 9.1 8.5 5.9 3.1 0.5 52.7 



,------------------------ - --- ---

TABLE 2(eontd.) DIF'ro~ SOLAR RADIATION - MEAN HOURLY VALUES (gm.cal. /cm2). DECEMm:R, 1964. 

HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2Q Total 
L.A.T. to to to to to to to to to to to to to to to to to to for 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2Q 21 Day 

Day 1 2 6 10 12 10 9 7 2 58 
2 2 5 8 10 7 6 6 1 45 
3 2 6 7 7 8 7 4 1 42 
4 1 6 9 11 10 10 6 2 55 
5 1 2 3 4 7 4 5 2 28 
6 1 1 1 1 3 6 5 1 19 
7 1 3 6 3 3 3 4 3 26 
8 1 1 1 1 1 1 1 7 
9 2 5 8 10 8 7 4 2 46 

10 1 4 7 6 8 8 6 1 41 
11 3 5 4 4 4 3 1 24 
12 1 1 3 3 3 3 1 15 
13 1 4 5 5 6 7 4 1 33 
14 1 6 9 7 10 7 4 2 . 46 
15 1 4 7 6 8 7 4 1 38 
16 1 5 7 8 6 5 4 1 37 
17 1 3 5 5 9 6 4 1 34 
18 1 2 6 7 7 7 4 1 35 
19 1 4 7 8 8 7 3 1 39 
20 1 4 6 7 8 8 6 2 42 
21 1 4 11 14 11 7 4 2 54 
22 1 4 4 6 4 5 3 1 28 
23 1 3 8 6 5 3 26 
24 3 4 6 8 7 4 2 34 
25 2 5 7 8 6 7 5 1 41 
26 1 4 4 6 8 6 5 34 
27 1 4 8 10 8 7 4 2 44 
28 2 7 10 9 8 7 4 1 48 
29 1 4 4 4 3 3 1 1 21 
30 2 4 6 6 8 8 5 1 /JJ 
31 1 3 6 11 7 7 5 1 41 

Total 38 120 186 213 211 190 126 37 1121 

Mean 1.2 3.9 6.0 6.9 6.8 6.1 4.1 1.2 36.2 



TABLE 3 

TI»: 

I>< 
i:'l 
~ 
...: . • 
!3 f-< f-< 

:.: · 
~ 

..: . · '-' ...:I 

.I!!.!l.:. 
23 1242 1149 

Fob. 
6 1049 0954 
6 1227 1132 
7 1240 1145 
7 1433 1338 

Apr. 
2 1437 1352 
5 1040 0956 
5 1354 1310 

21 1044 1004 
23 1205 1126 

11!.r 
14 1447 1410 
18 1055 1018 
25 1216 1138 

June 
6 1045 1006 
7 1046 1006 
7 1446 1406 

18 1214 1132 
18 1432 1350 
19 1211 1129 
19 1434 1352 
20 1040 0958 
25 1057 1014 
25 1224 1141 
29 1046 1002 
29 1219 1135 

,Tuly 
1 1227 1142 
1 1447 1402 
4 1027 0942 

12 1448 1402 
15 1049 1002 
23 1426 1339 

Aue· 
11 1103 1022 
20 1030 0946 
20 1223 1139 
20 1434 1350 
21 1111 1026 
21 1211 1126 
21 1433 1348 
29 1432 1350 
31 1052 1011 
31 1223 1142 
31 1439 1358 
31. ~549 1508 

- 30 -
DIRECT SOLAR RADIATION AT NORMAL INCIDENCES 
INSTANTANEOUS VALUES (gm.ea1./em2;1nin.). 1964. 

RADIATION 

1"l I ~ ~ ~ 

!,J 11 8 gj ~ 

H~ ~ ~ I=lN ~ <'-I ~ 

I 
p., 

~ 

~ ~ [:; :.! 

~ 
gg 0: ~ 

~ l:j ~ a:! 
~ 

0: 

~ ~ ~ ~ 0 p.., 

x10-~ xlO-"; xlO-~ mb. °C mb. 

71.6 3.26 918 651 781 1037 7.7 9.8 

73.1 3.57 1006 722 846 1043 4.0 5.5 
68.0 2.77 1053 727 870 1045 8.7 5.8 
67.5 2.72 883 676 791 1047 7.6 5.9 
70.7 3.14 973 684 817 1044 8.7 5.9 

52.3 1.66 1045 716 854 1017 8.6 7.2 
52.4 1.67 1197 794 974 1020 7.8 5.8 
47.9 1. 52 1195 828 959 1020 lC.5 6.5 
46.4 1.44 1231 780 952 992 10.6 S.5 
38.4 1.29 1211 759 942 1009 12.6 12.0 

41.9 1.38 1165 736 902 1029 13.1 9.7 
}3.0 1.28 1254 762 959 1012 12.6 13.0 
31.3 1.19 1016 694 828 1016 20.4 12.9 

36.6 1.25 1238 804 963 1002 15.4 11.S 
36.5 1.25 1220 777 948 1007 14.7 12.4 
37.9 1.28 1172 740 913 1012 14.9 13.3 
~'9.0 1.16 1224 764 957 1016 15.9 1/ •• 3 
35.5 1.25 1195 757 939 1016 16.1 13.8 
29.2 1.17 1229 776 952 1020 15.6 10.8 
35.7 1.26 1221 772 954 1020 16.0 11.3 
36.9 1.213 1250 772 970 1023 13.0 9.8 
34.9 1.25 1103 703 873 1025 17.7 16.6 
23.8 1.17 1205 748 940 1026 18.1 17.1 
36.6 1.2S 1253 782 965 1031 16.2 12.1 
29.2 1.18 1269 782 974 1031 16.2 12.2 

29.1 1.18 1275 777 977 1030 19.0 18.2 
37.1 1.29 121.7 772 9(JJ 1032 17.8 16.0 
39.8 1.34 1271 807 993 1026 14.9 10.7 
33.2 1.29 1266 778 975 1012 15.6 13.0 
33.1 1.29 1103 710 846 1019 17.1 14.2 
37.2 1.29 1184 727 914 1027 17.8 15.2 

41.6 1.37 11.~5 719 810 1020 19.3 19.2 
4'1.0 1. 52 1238 782 970 1020 14.9 12.9 
39.8 1.33 1;;:69 791 985 1020 15.0 10.9 
45.4 1.45 1:U.7 770 968 1016 15.2 11.4 
44.2 1.42 1263 821 998 1018 .14.9 11.6 
40.6 1.34 1276 788 995 1018 14.8 11.4 
45.6 1.46 1255 812 990 1020 15.4 10.8 
48.3 1. 55 1252 793 987 1031 16.2 12.8 
10.9 1.56 1107 788 900 1025 lS.3 12.2 
43.7 1.42 1229 771 962 1025 20.0 12.1 
49.6 1.53 1107 743 927 1025 20.2 12.9 
57.9 1.92 905 703 854 1025 19.3 12.5 

CLOUD 
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10 CuSeCi 3 

40 Se Tr 
40 Cu Tr 
30 SeCi 2 
30 Se 1 

16 CuSe 3 
32 Se Tr 
32 feCi 1 
40 CUFcCi 1 
15 Cu 2 

25 FeSeCi 3 
4 CuFcSe 3 

10 NIL 

25 CUFc 1 
30 CUFcAe 1 
30 CuFc 4 
20 CUFcSc 2 
25 cuSeCi 3 
20 CUFcSe 4 
20 CUFc 2 
30 CuAeCi 3 
25 CuSe 2 
30 CuSe 2 
40 Se Tr 
40 Se Tr 

30 Fe 1 
30 SeFe 1 
25 CuFeCi 3 
40 FeCuAe 3 
15 CUFcCi 6 
25 CuSeCi 3 

16 ()lCi 4 
40 CuCb 2 
40 CuCb 2 
40 CUFc 1 
40 CUFc 2 
40 CUFc 2 
40 Cu 1 
25 'CUFcCi 3 
16 cu Tr 
16 Se Tr 
16 FeAeCi Tl" 
16 CuCi 'tr 



- J.l. -
DIRECT SOLAR RADIATION AT NORMAL INCIDENCES 

TARTE 3 (Contd.) INSTANTANEOUS VALUES (gm.ea1./em2fodn.). 1964 

TIME RADIATION 

~ 

~ ~ z 
~ g ~ ~ a B ~ ~ fl.l @ H 0 

Q~ gj ~ ~ 

~ 
Po. 

-< N N <Z · • iS~ S! ~ ~ ~ 
~ 

E-< E-< p:: 

~ • • ~ S ~ 

~ 
til 

~ :>:: -< 
~ 

p:: 

~ fl.l ~ • • H 
Cl 0-1 -< tJ Po. 

xlO-J xlO-J xlO-' mb. °c mb. 
~ 

11 I(£)4 1526 63.7 2.23 1167 7/IJ 916 1015 17.3 15.2 
14 1107 1130 52.2 1.6.3 1172 733 910 1000 15.0 12.0 
16 1542 1506 62.3 2.18 1019 666 793 1000 15.3 11.7 
25 16.33 1(00 72.9 3.43 921 636 755 1011 15.5 12.6 
26 1621 1538 71.7 3.20 923 622 748 1011 16.0 12.4 
27 1701 1628 77.6 4.65 853 610 723 1016 14.9 12.0 
28 1434 l/IJ2 (£) .0 2.03 1177 752 930 1019 17.4 14.9 
28 ·1718 1646 30.6 6.03 717 535 626 1019 16.4 14.8 
29 1037 1005 59.6 2.01 1103 701 856 1021 15.6 11 •• 5 
29 1447 1415 61.5 2.13 1030 697 864 1021 18.5 15.1 
30 1029 0953 (£).7 2.04 1125 733 903 1022 15.5 11 •• 6 
30 1214 1143 54.9 1.73 1175 757 935 1022 16.2 14.9 
30 1433 l/IJ2 (£).7 2.08 1116 723 390 1022 16.6 14.8 
30 16.33 I(£)2 7:'.9 3.89 810 532 697 1022 15.1 14.7 

~ 
1 1033 1002 (£).7 2.03 664 518 596 1023 16.2 14.9 
1 1222 1151 55.3 1.79 682 550 (£)3 1023 18.1 14.4 
2 1221 1150 55.7 1.81 877 612 726 1022 17.4 12.9 
8 1214 1145 5'3.0 1.83 834 730 735 997 11.6 9.3 

13 1041 1013 63.8 2.28 1068 706 868 1012 11.1 9.8 

Nov. 
~ 1227 1202 66.8 2.61 631 484 509 1034 13.6 11.0 

3 1027 1002 71.8 3.27 750 552 653 1031 8.2 3.0 
3 1232 1207 67.1 2.63 932 654 779 1030 10.0 8.6 
4 1030 1005 71.3 3.26 344 633 733 1026 3.6 8.4 
4 1226 1201 67.4 2.65 1008 717 855 1025 10.0 3.5 
4 1442 1417 73.8 3.65 821 612 722 1024 10.1 9.0 
9 1231 1206 69.0 2.32 361 613 718 1019 13.0 10.4 

19 1231 1205 71.4 3.19 879 596 720 1024 13.3 13.2 

~ 
3 1226 1155 74.0 3.70 539 /lJ5 519 1024 10.2 9.0 
9 1435 1/.02 79.4 5.39 656 477 507 1004 3.9 8.8 

18 1030 0953 30.3 6.00 554 462 493 1026 0.3 5.8 
18 1232 1155 75.4 4.03 669 541 (£)9 1026 2.8 6.7 

CLOUD 
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30 CuFcCi 3 
12 CuFe 5 
25 CuCb 2 
30 CuFc 6 
20 CuFe 6 
/IJ CuFe 3 
35 CuFe 1 
35 FeCi Tr 
25 FsFeCi 2 
50 FeScCi 2 
25 CuSc 1 
25 CuSc 1 
35 CuScct 1 
25 CuSc 3 

12 Sc 1 
15 Cu 1 
10 Fect Tr 
20 CuCb 4 
25 CuFeSc 1 

6 Sc Tr 
12 FeSc 2 
12 CUSC 3 
14 ,~ Tr 
15 eu Tr 
15 Cu Tr 
8 NIL 

10 stcu 5 

15 CuFc 3 
22 CuFc 3 
16 Cu Tr 
16 Ci Tr 



TABLE 4 

Month Jan. Feb. ~r. 

I!: 
'-Day 

1 19 46 90 
2 10 85 213 
3 25 153 126 
4 25 41 205 
5 25 184 179 
6 68 192 226 
7 18 173 266 
8 32 49 261 
9 30 25 150 

10 32 73 161 
11 91 131 271 
12 72 68 99 
13 95 36 254 
14 50 184 301 
15 78 208 358 
16 69 118 150 
17 16 109 211 
18 13 155 373 
19 116 98 245 
20 114 144 268 
21 82 62 187 
22 36 50 240 
23 105 161 65 
24 141 53 239 
25 150 143 420 
26 81 135 186 
27 53 180 109 
28 91 216 162 
29 22 207 183 
30 61 184 
31 66 206 

Total 1886 3479 6588 

Mean W.8 120.0 212.5 

. . DAILY TOTALS OF GLOBAL SOLAR RADIATIOII (gm cal Icm2 ) . 
Apr. ~y June July Aug. Sept. 

113 333 184 6W 142 188 
358 227 153 598 311 144 
267 493 370 439 549 434 
304 484 306 771 423 445 
532 325 398 4JJ4 90 134 
324 281 672 465 446 272 
444 350 654 93 421 397 
259 289 250 519 421 282 
361 304 178 533 298 116 
403 210 503 161 237 159 
248 121 308 133 523 390 
269 344 179 670 467 377 
412 638 361 254 451 141 
262 6W 167 449 325 372 
370 394 493 716 172 287 
307 452 212 245 131 367 
243 542 535 344 279 264 
362 586 W4 268 167 187 
317 559 736 418 433 225 
294 175 742 231 W8 271 
576 486 519 333 588 W 
462 373 218 259 434 35 
509 308 480 648 180 125 
191 656 493 209 169 93 
262 662 6W 447 133 350 
199 395 288 568 228 366 
116 247 225 300 380 335 
522 745 194 216 498 298 
596 582 700 275 435 3W 
415 350 213 298 326 349 

541 471 535 

10297 13112 11995 12395 10800 7823 

343.2 423.0 399.8 399.8 348.4 2W.8 

Oct. Nov. 

267 73 
310 144 
99 131 
84 186 

336 56 
53 93 

156 157 
194 145 
186 149 
135 87 
149 72 
199 88 
191 68 
224 129 
91 92 

let 52 
69 23 
52 19 
93 94 

165 59 
80 33 
71 28 

146 90 
112 24 

62 28 
W 31 
56 74 

176 68 
114 81 

51 74 
97 

4259 2448 

137.4 81.6 

YEAR 1964 . 
Dec. 

91 
54 
81 
61 
33 
19 
26 
8 

67 
82 
24 
15 
38 
73 
58 
48 
36 
73 
45 
78 
73 
28 
26 
43 
63 
34 
66 
58 
21 
69 
56 

1547 

49.9 

W 
I\l 

I 
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TAI1T~ 5 DAILY TOTALS OF DIFFUSE RADIATION (gm cal /cm2 ) , . . YEAR 1964 . 
Month Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Day 
1 19 42 90 107 205 178 207 139 140 132 55 58 
2 9 75 112 193 210 139 326 256 130 104 76 45 
3 22 67 107 163 281 261 298 178 188 99 63 42 
4 24 38 119 194 216 244 140 291 132 84 55 55 
5 25 92 120 113 306 250 313 SO 84 99 53 28 
6 52 54 120 183 252 205 331 283 232 52 77 19 
7 17 75 123 202 257 218 B9 275 187 108 84 26 
8 29 46 115 223 265 210 308 322 200 118 93 7 
9 29 22 116 256 ISO 170 320 265 112 115 54 46 

10 30 67 98 247 190 339 157 213 148 III 71 41 
11 57 100 121 223 119 269 127 220 145 92 59 24 
12 49 65 99 247 255 172 2fIJ 313 169 90 72 15 
13 63 34 120 239 300 315 234 235 118 106 58 33 
14 48 107 145 224 212 159 331 214 146 99 74 46 
15 48 97 150 218 302 318 286 155 168 81 68 38 
16 64 97 148 177 304 205 226 128 122 109 44 37 
17 12 102 176 178 201 312 281 218 192 67 15 34 
18 12 125 140 197 210 231 232 163 170 47 19 35 
19 73 97 175 233 259 199 265 256 183 86 55 39 
20 (:I:) 123 167 197 170 2(:1:) 212 96 147 89 55 42 
21 69 60 159 180 287 316 310 91 59 62 28 54 
22 33 50 164 259 275 204 229 249 35 69 26 28 
23 63 135 63 244 200 340 175 162 122 106 51 26 
24 71 51 189 174 202 338 190 152 91 92 23 34 
25 46 104 145 242 209 261 308 122 128 59 22 41 
26 50 82 176 189 310 244 273 180 100 60 29 34 
27 46 106 107 115 220 218 262 179 111 55 48 44 
28 58 103 1(:1:) 241 226 189 199 183 82 106 50 4B 
29 22 98 167 222 294 229 250 154 68 98 47 21 
30 55 171 261 294 207 250 204 82 48 57 /,[J 
31 60 167 311 324 100 67 41 

Total 1315 2314 4229 6l4l 7522 7200 7713 6076 3991 2710 1581 1121 

Mean 42.4 79.8 136.4 204.7 242.6 240.0 24B.8 196.0 133.0 87.4 52.7 36.2 
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eur_ A, e.c, 0 and E 
are tPle suns azimuth 
and e~vation (or 

A; June 22 

B; Apnl 21 and Augus t 2.3 

C; March 21 and September 23 

0; F"ebruary 1& and October 25 

E; December 22 

IQh 

o· 12- 2"- 315- 48- eo- 72- Bot- gee 108- 120- 132- ""- 15e- leS- t80· '92- 20..- 21(5- 2'28- 240· 2'52- 2t5.- 2i'O- 288- 300· 312- 324- 336- 348- .360-
NORTH EAST SOUTH WEST NORTH 

Fig. 3 Exposure diagram showing Azimuth and Elevation of an objects which obscure the Solarimeter. together w·,th Elevation and Azimuth 
of the sun at different times of the yea~ 
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