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SOlAR HADIATION OflSERVATIONS AT VALENTIA O[lSERVATOIlV 

1. Introduction 

Solar Radiation observations were begun at Valentia Observatory In 
September, 19~4. At that time a Moll thermopile pyranometer and a 
recording millivoltmeter were installed, and have, since then, provided 
a continuous record ot Global Solar Hadiation. A Linke-Feussner 
thermoelectric iron-clad Actinometer (Kipp and Zonen) wa~ also brought 
into use at the SBme time and a schedule ot routine observations on 
direct sunlight has been maintained, when weather conditions permitted. 
In 1962, a second Moll thermopile pyranometer, fitted with shading ring. 
was installed to provide a record ot the Diftuse Solar Radiation. Data 
derived trom the pyranoSTaph and the results obtained trom the direct 
sunlight observations tor the period 19~4 - 19~9 have been published in 
[1]. The data tor 19GO and subsequent years have been published in 
annual volumes. This volume contains the data tor 1969. 

2. Site ot the Ob.~rvRtory 

The Observatory, which is in the extreme South West ot Ireland, 
(Lat.'~,$l° 56' N; Long. 100 15' W.), is situated on the South East side 
ot the narrow estuary ot Valentia Hiver, which runs approximately North 
East - South West (Fig. 1). It is about I' 2 Km, to the South West ot the 
town of Cahirciveen. To the North, across the river estuary, is a range 
of hills 120 to 360 m. hib~. To the North East, beyond the town ot 
Cahirciveen, the estaury opens out considersbly and the terrain is 
generally an open boggy basin with only a gentle gradient. To the South 
East, however, the ground rises rapidly again to a ragne of hills 270 to 
360 m. high, the highest peak (Dentee 375 m. )')lI>e1dgt>oIl..l, ~,,~\ Km. from the 
Observatory. To the South, the country opens out to a distance of 
nearly 8 Km. trom the Observatory, where the Kilkeaveragh range of hilla 
runs East-West, varying in height trom 120 to 390 m. There is an 
opening to the sea to the South West between the mainland and Valentia 
Island. The hills on the island rise to • height of 270 m. North of 
the island there is another opening to the sea, and the circle ot hilia 
is completed by a range to the North West, 120 to 270 m. high, separated 
by a narrow gulley trom the range to the Northward. 

3. Measurement ot Global Solar Radiation 

3.1. Exposure of the Pyranometer 

The layout of tho Observatory is shown in Fig. 2. The 
instrument is exposed on the root ot the Radiation House and the 
recording millivoltmeter mounted vertically below it inside the 
houae. The pyrnnometer is at a height of 4 metres above ground 
level and 20 metres above ~~an Sea Level. The nature of the exposure 
can be seen in Fig. 3, in which the outline ot all obscuring 
objects is plotted on an Elevation-Azimuth dill.gram. Apart from 
one sector, the obscuring objects have an elevation ot les8 than 
50, so that their etfect on the Diffuse Radiation is negligible, 

In the sector 0800 to 1~00 E. from North, the elevation or 
the obscuring objects lies between SO and 10'50 approximately. 
The 10SB ot ditfuse radiation according to Blackwell's tormula [2] 
works out at approximatoly 1%, This is also very small, so no 
corrections have been made to the data to allow for this loss, 
The loss ot radiation due to the obscuring ot the direct solar 
beam occurs mainly in the same sector (0800 to I~OO). During the 
period, trom the end ot August to mid-April, the initial 30 to 
70 minutes ot the direct Bun is cut ott. This atfects the hourly 
values given tor the tirst and occasionally the second hour but 
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the ettect on the total tor the day is negligible. No attempt 
has been made to ~orrect the radiation data tor this loss ot 
direct sunlight. 

3.2. Pyranograph URPd 

The instrument in use during 1969 is the same as has been 
used since recordings began in 1954, namely a G2 Solarimetric 
Thermopile by Klpp and Zonen, Serial No. 847. Recording 
millivoltmeter No. 29 (Kipp and Zonen) has been used since 
recordings began apart trom a tew months in 1963 when it was 
being overhauled. 

The pyranometer consists ot a special Moll thermopile mounted 
under two concentrle hemispherical glass covers on a cast Iron 
levelling base. At the bottom ot the base ot the pile, a tube 
Is provided which communicates with the interior ot 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 ot the Intermittent dot type, 
a dot being made on the chart every halt minute. The charts used 
are in rolls, each roll accomodating about two months record. 

3.3. Calibration of the Pyranograph 

The pyranometer and Recording Millivoltmeter were calibrated 
by means of the Actinometer and Millivoltmeter, described in 
paragraphs 5.1. and 5.2. below. 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 Actinometer. 

3.4. TabUlation of the Records 

The records were tabulated by means of a glass scale 
calibrated directly in energy units. The hourly values tabulated 
are the mean values tor the hour (Local Apparent Time) centred at 
the halt hour. To facilitate accurate timing, time marks were 
made on the chart, automatically, by standard clock, at each hour 
L.A.T. This clock was adjusted daily to keep it within! minute 
of true L.A.T. 

4. Measurement of Diffuse Solar Radiation 

4.1. Exposure of the Pyranometer 

The Diffuse Pyranometer is mounted on the same site as the 
Global Pyranometer, at a distance ot 3·1 metres North West ot the 
latter. A description ot the site is given in 3.1. above. 

4.2. pyranograph Used 

The instrument in use is similar to that used tor recording 
the Global Solar Radiation, i.e. a G2 Solarimetric Thermopile 

(Kipp and Zonen) Serial No. 1387, and Recording Millivoltmeter 
(Klpp and Zonen) Serial No. 168. The width ot the shading ring 
Is 48 mm. and Its diameter is 308 mm. 

4.3. Calibration ot the pyranograph 

The shadow ring was displaced below the horizontal poSition. 
The Pyranograph was then calibrated In exactly the same way BS the 
Global Pyranograpb. (para. 3.3. above). 

4.4. Tabulation ot the Record. 

The Records were tabulated In the same way as the Global 
Radiation Records (para. 3.4. above). 
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4.~. Shadow-Ring COrrection 

Corrections have been made to increase the values extracted 
from the charts to compensate for the diffuse energy intercepted 

___ f 

by the ~ing simultaneously with the eclipsing of the sun's disc. 
Theoretical corrections were computed following the method 
described by Blackwell [2]. As a result of a series of comparisons, 
in overcast sky conditions, between the diffuse radiation and the 
corresponding global radiation, it was found that the shadow-ring 
corrections computed theoretically, had to be increased by an 
amount averaging 5% of the tabulated diffuse radiation. 

~. Direct Sun ObservRtions 

~. I. Instruments Used 

The Actinometer used for all direct sun obs~rvations was 
tho Linke- Feussner thermoelectric iron clad actinometer (Serial 
No. 93) by Kipp and Zonen, provided with red and yellow filters. 
Millivoltmeter No. 233216, used in conjunction with the Actinometer 
was also supplied by Kipp and Zonen. 

The Actinometer body consists of six massive copper rings, 
which are made to serve as diaphraghms. The openings of these 
diaphraghms decrease progressively towards the thermopile, and the 

chambers formed between them are specially shaped so as to 
eliminate turbulent air currents within the instrument. Felt 
lagging around the body shields the instrument thermally. 

The detachable filter head consists of a heavy copper core, 
which is screwed on to the exterior ring and carries a filter diac. 
Only a very small segment of tijis disc protrudes from the head, so 
that the filters are kept at Actinometer temperature. The Moll 
Thermopile is divided into two equal sections, connected in 
opposition and each consisting of twenty constantan-mangenin 
couples. One of the sections is screened from radiation and thus 
acts as a compensating device for the elimination of thermal 
effects associated with Quasi-adiabatic pressure changes, occurring 
near the thermopile surtace. 

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

~.I.I. Filters URcd 

Up to and including 1967 two filters of Schott glass OGI and 
RG , received from the Radiation Commission ot the 
In[ernational Association of Meteorology, were used for all 
the observations. These filters were tested at Davol 
Observatory and a certiticate with the reduction factor (DR) 
SUpplied. 

For t 11 ter 001 , DR = I • I OS 

For filter RG2 , DR = 1'132 

As trom 1st. January, 1965, a third filter, RGS ' 
received from the same source was introduced. The Davos 
reduction factor tor this tilter is: 

For filter RGS ' DR = 1'050 

~.2. Calibration ot the Actinometer 

In 1901 an Angstrom Compensating Pyrheliometer (No. 548) was 
received, with calibration data, from Stockholm. This instrument 
is reserved as National Reterence Standard. 

The Actinometer and Millivoltmeter were calibrated by 
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reference to the Pyrheliometer. During 1965 comparisons showed 
that tho calibration figure (I scale division of the millivoltmeter 
= 1'~71 mW/cm2) used for the Actinometer was ~ivin~ results 2'2~ 
lower than the Pyrheliometer. In September, 1964, European 
(region VI) National Standard Pyrheliometers were compared with the 
Davos and W,M.O. Standards at Davos, Switzerland. According to 
this comparison Valentia Pyrheliometer No. 54R was giving results 
1'3% too high. Thus the Actinometer data and Solarimeter data 
(based on Actinometer comparisons) given in this volume would 
appear to be 0'9% too low. Considering the nature of the data 
involved this small correction has not been apolied. 

0.3. Obsprvattonal Routtnp. 

All observations were made at a site about 6 m. South East 
of the Radiation House (Fig. 2) and at a height of 15' 5 m. above 
M.S.L. Observations were made three times daily, when sky 
conditions permitted, at approximately 1030, 1230 i.e. at 
approximately tho average time of local noon, and at 1430 GMT. 
Each ot the obserllations consisted of a double series of 
measurements in the order: Zero RG8 Total RG2 OG1 
OG1 RG2 Total RG8 Zero. Observations were made 
of the time G.M.T. of each of the individual settings, the 
temperature at the beginning and end of each set ot observations, 
as indicated by the thermometer attached to the Actinometer, the 
cloud type and amount, visibility and weather. 

~.4. Computation of the SlIn'. Zpnith Distance (Z) 

The Sun's Zenith Distance for each time of observation 
was obtained from a special table prepared for Valentia, based on 
Tables 5, 6 and 11 as given in Linke's "Meteorologisches 
Taschenbuch" Vol. IV (Leipzig, 1939 edition) and the "Alt Azimuth 
Tables, for Latitude Limits 300 to 640 , prepared by P.L.H. Davis 
and published by H.M. Stationary Ottice, London (1918 edition>. 
The values are accurate to the nearest tenth of a degree. 

~.~. Computation of the Optical Air Ma"" (m) 

The Relative Air Mass (mh) was 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's formula: 

= 
Atmospheric refraction in seconds 

58'36 Sin Z 

The Optical Air Mass (m) was computed from the formula: 

p 
m = ~ 1000 

6. Notes on the Tables 

where P = the atmospheric pressure 
in millibars. 

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

(2) When record was missing for any hour due to instrument defects or 
other cause, an interpolated (estimated) valus has, where possible, 
been entered in Tables 1 and 2. Such values are shown enclosed 
in brackets. 

(3) In Table 3, the pressure, temperature and vapour pressure data 
were extracted from tho routine meteorological records kept at 
the station. The cloud types and amounts were recorded by the 
observer during the Actinometer observations. TIle amounts of 
cloud are given in eichtR of sky covered. 

• 
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(4) Prior to the 1963 publication the radiation data for the OG
t 

and 
RG2 filters given in Table 3 were published as observed. i.e. the 
filter corrections were not applied. As from and including the 
1963 publication the data given for all filters have been 
corrected by means of the filter corrections given in para. 5.1.1. 
above. 
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TABLE 1 G~L SOlAR RADIATION - J.IEAN HOURLY VAWES (J/cm2) JANUARY 1969 • . 
.-
• 
I HOUR 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 
I L.A.T. to to to to to to to to to to to to to to to to to to tor 
I 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 4 25 54 88 84 63 33 8 359 
2 4 13 21 29 25 17 13 4 126 
3 8 29 67 88 88 84 50 13 427 
4 4 13 38 42 29 25 13 4 168 
5 42 42 59 84 75 84 63 13 462 
6 8 13 13 8 8 4 54 
7 4 17 17 13 8 17 13 89 
8 4 17 75 105 63 67 42 8 381 
9 4 17 29 13 17 21 8 109 

10 8 42 75 92 92 71 42 4 426 
11 4 17 29 33 21 13 8 4 129 
12 8 13 33 21 25 29 17 4 150 
13 13 33 100 67 54 54 29 4 354 
14 4 13 21 25 42 29 21 8 163 
15 4 17 21 21 84 38 21 4 210 
16 13 46 84 63 96 84 59 8 4:13 
17 13 21 13 :10 25 13 17 4 156 
18 13 21 7t 100 96 38 :14 17 410 
19 13 42 71 M 33 13 226 
20 4 4 4 4 4 4 4 28 
21 13 13 46 :10 46 25 8 201 
22 4 21 21 . 42 42 21 17 13 181 
23 13 38 54 54 38 17 8 4 226 
24 13 25 46 92 71 46 33 13 339 

I 
25 4 17 29 29 29 21 17 4 150 
26 4 13 17 17 29 46 33 2:1 184 
27 13 17 33 92 96 71 21 8 351 

I 28 4 21 63 80 113 134 100 80 33 4 632 

I 
29 4 17 33 50 67 63 84 38 13 8 377 
30 13 25 63 71 80 71 46 8 377 , 
31 8 33 59 71 84 92 :14 46 13 460 

~ 
Total 16 319 766 1393 1727 168:1 1320 867 253 12 83:18 

\f ..... an 0·5 10·3 24·7 44·9 55·7 54·4 42·6 28·0 8·2 0·4 269·6 
.. -- -



TABLE 1 (C ntd ) 0 GLOBAL SOLAR RADIATION - IdEAN HOURLY VAWES (J/cm
2

) FEBRUARY 1969 I . 
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 8 29 54 105 84 75 29 25 4 417 
2 4 38 38 80 67 113 117 80 34 4 575 
3 4 8 21 38 38 42 63 54 42 4 314 
4 8 25 59 113 138 126 84 67 17 4 641 
5 4 25 46 50 42 84 142 59 17 4 473 
6 4 34 67 67 142 155 105 84 25 4 687 
7 4 29 50 84 126 122 109 75 21 4 624 
8 8 46 67 84 168 113 80 71 50 4 691 
9 4 29 84 134 109 122 109 46 21 4 662 

10 4 21 38 46 59 101 75 25 4 373 
11 4 13 29 67 96 88 71 50 21 4 443 
12 4 21 29 50 63 67 63 34 54 13 398 
13 8 46 96 134 159 155 147 113 67 17 942 
14 8 71 105 126 184 50 159 84 17 4 808 
15 8 63 117 151 172 176 155 126 63 17 1048 
16 8 '54 84 105 159 134 147 113 63 17 884 
17 8 67 122 163 180 180 159 126 75 21 1101 
18 8 50 101 138 126 105 80 50 25 8 691 
19 4 8 13 8 8 17 29 29 13 4 133 
20 4 8 13 17 42 67 63 29 4 4 251 
21 4 13 50 29 34 34 17 13 8 4 206 
22 4 4 13 13 17 21 29 21 13 4 139 
23 4 38 75 126 109 101 105 42 54 13 667 
24 4 29 84 88 168 117 188 147 126 75 21 4 1051 
25 4 21 75 113 71 101 155 126 63 63 25 4 821 
26 4 21 50 29 34 42 63 113 113 75 29 4 577 
27 4 8 13 34 50 71 71 50 34 21 4 360 
28 13 59 92 180 180 184 163 75 75 29 -- 4 - - --- -- 1054 

Total 12 208 978 1664 2356 2820 2876 2829 1897 1076 295 20 17031 

Mean 0'4 7'4 34'9 59'4 84'1 100' 7 102' 7 101'0 67'8 38'4 10'5 0'7 608'3 



TABLE 1 (Contd ) . GLOBAL SOLAR RADIATION - YEAN HOURLY VAWES (J/cm2) MARClJ 1969 , . 
IIOUR 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 21 54 92 100 146 151 130 100 63 29 4 894 

2 4 29 75 134 142 201 184 146 96 50 29 4 1094 

3 4 38 71 130 172 209 234 193 151 109 8 4 1323 

4 4 29 50 84 163 105 71 101 75 71 29 4 786 
5 4 21 54 75 101 138 138 130 113 54 25 4 857 
6 8 38 75 113 159 163 163 142 117 67 29 4 1078 
7 8 59 121 151 188 205 205 188 155 101 42 8 1431 
8 8 29 42 59 67 80 80 75 92 92 38 4 666 

9 4 21 29 38 50 96 113 75 59 42 17 544 
10 4 13 38 46 29 29 46 71 50 21 29 4 380 
11 8 42 71 71 151 155 134 201 142 63 17 4 1059 
12 4 17 50 84 88 167 138 109 75 71 17 4 824 
13 4 29 59 88 75 54 25 25 25 21 8 4 417 

14 13 38 42 38 50 50 92 88 92 59 42 13 617 

15 13 29 25 46 109 101 96 67 34 29 17 8 574 
16 4 17 50 80 42 17 84 193 50 17 13 8 575 
17 13 42 101 80 59 54 50 71 46 21 8 4 549 0> 

18 4 13 17 21 29 63 113 67 46 21 13 4 411 
19 13 33 54 88 88 109 243 230 167 138 75 21 1259 
20 13 33 101 105 130 151 121 105 80 46 21 4 910 
21 13 38 88 96 126 109 96 80 46 21 13 8 734 
22 13 29 38 63 109 197 222 209 126 59 50 13 1128 
23 4 17 63 126 180 218 243 243 209 163 113 67 13 1659 
24 4 17 46 113 130 226 243 235 209 180 130 71 21 1625 
25 4 21 46 84 239 247 176 230 126 117 63 42 8 1403 
26 4 33 75 96 121 159 180 122 101 54 21 21 4 991 
27 4 29 84 146 205 243 255 247 226 197 142 80 25 1883 
28 4 29 75 92 126 138 92 130 218 172 84 46 17 1223 
29 4 17 50 130 180 130 105 172 180 126 117 54 8 1273 
30 4 21 25 54 75 92 142 88 167 54 17 4 743 
31 13 42 92 109 117 201 268 251 218 176 59 21 1567 

Total 28 347 1160 2209 3126 3780 4186 4588 4304 3331 2136 1026 256 30477 

Mean 0·9 11· 2 37· 4 71 ·3 100·8 121· 9 135·0 148· 0 138·8 107·5 68·9 33·1 8·3 983·1 



TABLE 1 (Contd ) • GLOBAL SOLAR RADIATION - J.lEAN HOURLY VALUES (J/cm2) AffiIL 1969 • 
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 34 59 142 213 247 280 276 260 222 167 109 46 4 2063 
2- 34 101 155 222 310 306 126 147 172 180 113 50 - 4 1920 
3 4 46 101 159 222 239 272 259 239 213_167 109 46 4 2080 
4 4 34 96 151 205 239 264 255 235 201 151 92 42 4 1973 
5 4 29 75 134 188 218 251 251 235 201 147 96 34 4 1867 
6 4 46 105 163 214 247 272 272 247 213 163 92 38 4 2080 
7 4 21 42 80 126 172 222 247 142 188 147 101 42 8 1542 
8 4 13 42 54 71 92 96 146 84 121 113 67 34 4 941 
9 8 25 42 92 146 230 113 117 138 105 42 13 4 1075 

10 4 21 63 117 205 201 251 167 155 126 88 67 29 4 1498 
11 8 21 71 134 201 88 146 180 146 67 38 29 4 1133 
12 4 38 88 96 109 142 lI1-4 314 297 239 138 84 50 4 1917 
13 13 59 88 113 84 96 63 92 59 34 54 38 17 810 
14 4 29 63 50 71 113 54 50 46 21 29 21 13 564 
15 4 13 71 138 222 230 259 272 239 197 75 59 4 1783 
16 4 17 42 46 46 50 42 42 34 42 50 21 13 449 
17 8 21 38 88 113 142 247 243 289 209 130 7:1 34 4 1641 
18 13 34 59 113 209 251 146 1115 188 117 101 71 63 8 1528 
19 13 50 197 105 142 126 134 138 92 M 50 17 1118 
20 17 63 109 142 134 67 75 126 96 67 42 29 13 980 
21 8 13 29 75 10:1 138 113 71 109 226 205 105 59 8 -1264 
22 8 13 34 29 100 272 209 335 251 259 126 59 50 13 1758 
23 17 80 80 80 96 71 34 67 54 42 46 38 29 17 751 
24 13 13 34 64 138 188 71 205 234 259 218 117 38 25 1637 
25 25 63 101 88 167 138 239 352 314 134 172 167 88 25 2073 
26 17 50 80 92 113 306 259 264 314 289 230 184 42 13 2253 
27 17 50 80 84 176 222 268 264 280 193 167 80 25 25 1931 
28 8 29 71 101 184 234 184 306 163 289 235 155 50 21 2030 
29 32 88 151 255 272 197 105 105 113 218 63 38 46 32 4 1719 
30 32 88 130 92 42 29 54 142 180 210 176 163 64 29 1451 

Total 268 1021 1999 3030 4365 5253 5440 5780 M72 5191 3958 2508 1234 306 4 45829 

Mean 8'9 34'0 66'6 101'0 145'5 175'1 181'3 192'7 182'4 173'0 131'9 83'6 41'1 10' 2 0'1 1527'6 



GLOBAL SOlAR RADIATION MEAN HOURLY VALUES (J/cm
2

) TABLE 1 (Contd ) MAY 1969 . , - I . 
HOm 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 34 88 80 218 268 209 126 109 75 63 80 109 75 29 4 1571 
2 4 13 42 80 167 201 134 126 75 117 126 17 17 17 4 1140 
3 4 17 42 134 205 264 314 339 310 285 243 197 134 67 21 4 2580 
4 4 29 46 151 230 285 318 322 339 310 268 209 155 96 34 4 2800 
5 4 17 42 146 105 180 151 88 117 105 71 42 54 42 13 4 1181 
6 4 29 63 71 84 84 71 38 71 29 84 84 84 109 42 4 951 
7 4 21 63 84 180 293 306 323 343 247 243 209 142 96 38 4 2596 
8 4 17 96 63 92 268 306 323 184 180 163 213 155 109 34 4 2211 
9 4 25 88 151 209 230 239 222 126 142 151 92 80 42 13 4 1818 

10 8 21 50 113 163 151 188 251 209 243 201 151 121 25 4 1899 
11 4 13 17 71 121 180 230 172 293 310 209 247 184 142 25 4 2222 
12 4 8 8 17 38 67 167 251 113 126 84 105 67 50 8 4 1117 
13 4 21 80 54 63 84 197 201 163 113 71 59 38 38 8 4 1198 
14 8 25 63 71 180 264 130 230 347 251 218 239 117 121 42 8 2314 
15 4 17 71 134 88 176 218 109 335 117 151 251 193 46 17 8 1935 
16 8 25 92 193 230 201 163 234 343 331 226 243 146 42 21 4 2502 
17 4 21 46 63 96 126 167 184 210 335 331 264 201 138 59 8 2253 o 
18 8 34 67 109 117 121 122 155 285 251 251 251 172 117 54 8 2122 
19 4 21 25 38 84 226 280 268 264 280 293 176 138 50 17 4 2168 
20 4 8 13 21 42 42 63 193 335 318 268 239 142 117 50 8 1863 
21 8 54 50 151 134 197 251 239 230 255 184 71 38 50 29 4 1945 
22 4 4 21 34 38 54 172 163 138 138 54 101 134 63 29 8 1155 
23 8 17 21 25 29 38 38 25 25 71 25 54 34 17 8 435 
24 4 25 42 126 130 105 163 243 188 68 71 34 25 25 8 4 1281 
25 4 8 17 34 84 168 172 335 368 352 339 222 146 75 67 13 2404 
26 8 29 113 80 218 293 306 335 331 348 318 247 188 134 54 13 3015 
27 8 21 54 146 230 293 343 306 251 151 113 96 100 59 59 17 2247 
26 17 54 71 80 38 42 159 180 176 168 71 146 84 42 38 8 1374 
29 8 38 66 92 84 54 29 46 113 126 101 63 50 105 59 17 4 1077 
30 8 21 17 25 38 38 34 25 29 38 113 134 109 146 71 17 4 867 
31 8 36 67 92 159 205 230 234 259 276 259 259 209 142 71 8 2516 

Total 165 703 1630 2662 3840 5201 5833 6236 6721 6096 5451 4816 3616 2510 1056 213 " ~6757 , 
\k>an 5-:1 22-7 52·6 85· 9 123· 9 167· 8 188·2 201·2 216·8 196· 6 175· 8 155·4 116· 6 81· 0 34·1 6· 9 0·3 1830·9 
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TABLE 1 (Co td ) n . GLOBAL SOLAR RADIATION MEAN HOL'RLY VALUES (J/cm2) , - JUNE 1969 , 
I 

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 8 34 71 205 255 306 326 280 339 322 276 251 155 54 38 13 4 2937 
2 4 4 8 25 29 34 :50 :59 46 50 50 63 42 25 13 17 8 4 531 
3 4 13 21 29 29 46 100 105 218 205 310 306 285 222 109 38 17 4 2061 
4 4 25 80 92 126 151 130 142 88 142 180 146 88 63 88 38 4 4 1591 : 
5 4 29 75 126 159 230 268 293 314 146 222 243 109 54 54 25 8 4 2363 
6 4 13 25 50 80 92 117 138 146 209 188 247 176 172 122 59 21 4 1863 
7 4 17 34 63 138 180 176 343 326 310 301 251 117 142 109 42 17 4 2574 
8 17 42 96 159 209 264 318 218 318 293 260 222 159 113 54 17 2759 
9 4 13 25 100 134 126 84 126 96 188 163 163 146 117 96 54 25 4 1664 

10 4 13 38 96 138 193 226 306 293 184 272 255 222 180 122 59 17 4 2622 
11 4 17 63 117 176 226 264 297 310 306 297 272 230 180 117 63 17 4 2960 
12 4 21 63 117 172 226 264 297 314 314 297 268 230 172 109 54 8 4 2934 
13 4 17 34 42 50 138 113 251 302 239 209 243 197 134 42 13 4 2032 
14 4 13 50 71 122 159 159 268 2:55 205 222 213 167 63 21 8 2000 
15 4 8 38 :50 59 92 180 360 356 339 272 180 167 134 80 29 4 2352 
16 4 13 21 71 142 113 117 109 193 306 272 230 259 180 121 42 13 4 2210 
17 4 17 38 59 134 88 117 113 180 193 138 184 113 121 84 13 4 1600 -18 13 46 63 121 209 259 197 172 117 126 92 134 113 38 29 8 1737 -
19 8 21 34 34 84 63 101 126 105 92 96 84 25 13 8 4 898 
20 13 38 67 126 243 297 331 347 360 335 293 276 201 13 63 17 4 3024 
21 8 84 38 42 50 75 80 59 63 71 88 54 34 21 29 17 813 
22 4 31 50 100 121 176 322 230 360 218 255 88 109 100 75 25 2264 
23 8 50 80 84 134 122 167 188 193 176 268 259 184 100 54 13 2080 
24 13 38 42 100 67 109 130 134 80 96 100 142 117 121 54 21 1364 
25 8 25 92 171 96 126 213 172 146 122 63 63 50 21 8 4 1380 
26 4 8 17 17 21 54 80 159 176 326 301 280 218 146 71 21 4 1903 
27 4 34 67 155 226 222 251 243 239 276 306 251 167 121 63 17 4 2646 
28 4 21 50 109 142 109 147 151 151 180 151 142 172 80 59 25 4 1697 
29 4 25 42 71 96 105 92 122 88 80 80 117 176 117 46 8 1269 
30 4 17 25 25 46 59 134 122 113 96 100 92 75 121 54 4 1087 

Total 4& 331 1051 1939 3097 3948 4657 5677 6059 6330 6308 6005 5209 4014 2670 1389 411 72 59215 

Mean I' 6 11' 0 35'0 6·1' 6 103' 2 131' 6 155'2 189' 2 202·0 211- 0 210'3 200' 2 173' 6 133'8 89'0 46' 3 13' 7 2'4 1973'& 



TABlE 1 (Contd ) - GLOBAL SOLAR RADOATION - MEAN HOURLY VALUES (J/cm2) JULY 1969 I -
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 tor 

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

Day 1 4 13 54 46 59 75 75 84 105 63 63 42 29 21 17 8 758 
2 8 17 42 29 54 50 88 142 243 268 197 126 130 71 17 1482 
3 21 63 113 172 230 259 297 289 306 314 285 243 188 134 46 13 2973 
4 4 8 17 42 96 38 29 29 38 42 46 71 59 42 25 4 590 
5 4 17 50 75 130 159 151 213 264 314 306 255 100 54 21 8 2121 
6 4 13 29 59 134 285 151 247 176 172 184 176 80 63 34 17 1824 
7 17 38 54 63 134 109 209 163 167 272 180 117 109 50 17 4 1703 
8 4 13 29 29 59 92 117 134 201 251 197 247 176 134 46 8 1737 
9 8 25 29 21 59 96 201 205 126 101 92 75 34 21 8 4 1105 

10 4 21 42 96 180 230 226 209 243 264 138 117 96 80 29 8 1983 
11 8 25 50 109 159 172 193 209 151 151 113 92 88 59 29 8 1616 
12 8 25 50 100 96 146 126 193 197 243 155 146 59 34 17 4 1599 
13 4 25 59 100 134 180 301 322 322 251 268 230 180 121 63 17 2577 
14 21 67 126 184 234 276 301 314 318 306 272 243 180 113 38 4 2997 
15 13 59 113 176 222 260 293 301 285 234 134 117 167 75 38 8 2495 
16 8 34 46 63 117 109 138 331 310 226 167 126 92 46 13 1826 
17 8 42 63 134 184 218 226 243 193 168 205 176 96 59 38 4 2057 
18 4 8 8 8 13 17 21 21 29 25 21 25 17 17 4 238 
19 8 25 42 75 134 130 142 155 155 146 134 105 92 34 4 1381 
20 4 13 38 46 67 109 146 109 88 54 84 75 42 29 17 4 925 
21 8 38 42 71 63 67 42 38 25 38 34 21 21 8 4 520 
22 8 21 17 21 25 21 42 42 21 25 21 21 21 17 8 331 
23 4 21 21 92 109 155 159 230 213 243 142 239 176 113 54 8 1979 
24 13 54 109 167 230 272 310 314 301 301 293 226 167 105 54 4 2920 
25 8 25 42 109 134 142 146 159 109 126 17 13 8 4 1042 
26 8 67 167 151 234 289 234 310 301 251 188 134 109 50 8 2501 
27 4 34 29 63 167 176 184 247 352 335 176 109 50 13 8 1947 
28 4 17 50 42 92 142 197 197 251 310 285 239 180 109 50 8 2173 
29 4 17 50 84 218 167 213 234 301 230 159 126 130 92 50 13 2088 
30 8 13 46 96 96 75 80 180 259 193 159 75 42 21 13 4 1360 
31 5 31 53 147 144 147 125 162 192 123 175 104 89 39 14 4 1554 

i Total 1% 765 1530 2645 3782 4628 5118 5690 6192 6154 5099 4306 3075 2054 952 214 52402 

I~;;~n 6"1 24- 7 49- 4 85-3 122- 0 149-3 165-1 183-5 199- 7 198- 5 164-5 138-9 99-2 66- 3 30-7 6-9 1690- 4 



TABlE 1 (Contd ) . GWBAL SOIAR RADIATION MEAN HOURLY VALUES (J/cm2) -
HOlm 3 4 5 6 7 8 9 10 11 12 13 14 15 
L.A_T_ to to to to to to to to to to to to to 

4 5 6 7 8 9 10 11 12 13 14 15 16 

Day 1 4 8 13 21 34 84 92 126 146 126 218 
2 4 13 75 167 230 264 301 331 180 251 280 222 
3 8 21 34 46 67 100 80 54 96 130 54 
4 4 21 75 113 146 96 293 176 213 209 176 142 
5 4 17 54 88 92 280 197 276 343 280 117 205 
6 4 13 34 67 109 121 159 193 151 117 100 96 
7 4 8 13 17 21 38 54 50 63 34 25 
8 13 38 71 80 92 226 247 322 285 205 176 
9 4 25 50 92 100 75 130 109 109 88 75 50 

10 8 21 38 67 105 109 96 151 96 84 63 
11 8 63 88 96 113 117 121 134 126 172 180 
12 4 21 29 63 138 142 184 167 159 234 239 180 
13 4 8 92 105 96 268 234 117 176 347 222 113 
14 4 13 34 117 159 147 184 335 347 314 222 159 
15 4 13 25 7t 117 155 272 306 297 289 230 193 
16 4 21 67 117 205 239 280 289 285 272 243 193 
17 8 34 63 59 83 54 42 21 59 50 29 
18 4 21 59 159 213 264 293 293 276 259 146 
19 17 25 71 88 126 167 167 167 276 259 222 
20 8 42 117 146 159 163 176 193 176 130 113 
21 8 25 63 96 126 172 163 297 163 230 159 
22 13 29 63 117 142 163 268 126 126 134 130 
23 8 34 59 67 147 168 151 230 264 235 151 
24 8 13 21 34 38 63 54 54 46 50 
25 8 34 88 176 239 272 264 272 293 251 75 
26 13 25 34 42 50 54 38 34 38 42 
27 4 13 17 46 59 50 46 46 38 25 
28 4 25 38 75 113 126 96 84 105 134 75 
29 4 21 59 96 151 113 180 117 251 184 142 
30 4 50 96 163 210 243 234 255 251 205 155 
31 4 42 84 163 138 230 234 159 134 92 54 

Total 40 300 11 01 2168 3196 4168 5210 5424 5449 5721 4940 3837 

Mean 1- 3 9- 7 35-5 69-9 103- 1 134·5 168-1 175-0 175-8 184-5 159-4 123- 8 

16 17 
to to 
17 18 

176 75 
167 105 

42 29 
126 96 
147 50 
54 38 
17 8 
63 34 
63 46 
42 21 
46 75 
84 46 
80 46 
63 38 

138 7t 
138 84 

8 8 
117 50 
130 64 

63 54 
138 71 

88 54 
80 46 
34 13 
50 34 
25 13 
25 13 
29 8 

121 114 
130 75 

25 8 

2509 1447 

80-9 46-7 

18 19 
to to 
19 20 

38 4 
42 4 

8 4 
21 4 
25 4 

4 

29 4 
21 4 

4 
38 4 
13 
17 
13 
21 
21 

4 
8 

13 
13 
13 

8 
13 

4 
8 
4 

8 
4 

415 32 

13-4 1-0 

AUGUST 1969 I 

20 Total 
to for 
21 Day 

1165 
2636 

773 
1911 
2179 
1260 

352 
1885 
1041 

905 
1381 
1703 
1925 
2149 
2202 
2458 

502 
2162 
1812 
1553 

41724 
1461 
1673 

432 
2064 

412 
382 
912 

1501 
2075 
1367 

45957 

1482- :; 

-Co> 



TABLE 1 «ontd ) GWBAL SOLAR RADIATIOS - IlEAN HOllRLY VAWES (J/cm
2

) SEPTEMBER 1969 I 

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 8 42 121 180 188 331 322 247 264 234 117 46 25 8 2133 
2 8 42 80 159 197 138 113 176 197 180 92 96 42 4 1524 
3 4 29 96 159 209 243 259 264 243 218 172 117 54 13 2080 
4 8 25 38 88 122 176 264 260 247 205 176 105 54 8 1776 
5 4 21 54 59 80 96 105 121 100 122 138 54 17 4 975 
6 8 29 67 121 134 163 138 142 105 88 67 50 25 4 1141 
7 4 13 29 59 96 151 126 100 109 113 142 105 38 4 1089 
8 8 25 50 84 121 134 100 71 71 71 46 38 8 4 831 
9 4 13 29 42 38 46 59 50 42 29 17 17 4 390 

10 4 , 13 54 96 100 84 117 134 84 29 34 38 13 4 804 
11 4 29 92 155 209 84 105 84 130 96 172 50 13 4 1227 
12 4 21 38 84 218 247 264 167 146 88 84 59 17 4 1441 
13 4 21 59 138 134 130 130 109 163 92 59 42 21 4 1106 
14 4 29 68 151 201 230 222 113 105 71 60 29 8 1331 
15 8 54 84 71 88 46 :10 29 63 f3 13 .( 523 
16 4 8 4 13 13 8 4 17 8 8 17 8 112 
17 13 34 80 100 130 109 151 80 63 46 25 8 839 
18 8 46 134 163 142 126 92 142 126 75 88 25 4 1171 
19 13 29 67 59 88 130 184 213 172 126 7t 13 1165 
20 4 13 25 46 59 88 67 34 29 17 8 4 394 
21 4 13 17 34 50 80 88 80 88 46 13 4 517 
22 8 3B 80 126 109 268 297 239 209 105 46 17 1542 
23 4 21 54 63 75 92 117 130 146 155 54 17 928 
24 4 17 63 134 209 193 92 21 21 29 34 13 830 
25 8 29 84 105 109 163 121 92 63 54 63 13 904 
26 4 17 25 50 50 59 75 84 50 29 8 4 455 
27 13 46 109 122 155 222 230 201 167 92 63 13 1433 
26 4 8 13 29 42 71 109 186 84 :14 42 8 652 
29 8 50 96 122 59 134 126 113 134 84 46 13 9&5 
30 8 29 54 134 109 142 155 138 100 50 36 4 961 . 

Total 76 4,,7 1347 2564 3418 3740 4255 3996 3807 3159 2379 1475 507 69 31259 

M('>8n 2-5 15-6 44-9 65-5 113-9 124- 7 141 -8 133-2 126-9 105-3 79-3 49-2 16- 9 2- 3 1042-0 



TUlLE 1 (Contd ) , GLOl1\L SOlAR RADIATIOll - MEAll HOL1lLY VALUES (J/cm
2

) OCTOBER 1969 , 
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 13 42 71 100 117 84 126 146 84 113 25 8 929 
2 4 34 71 75 100 54 92 67 34 70 13 4 618 
3 4 13 38 63 84 84 80 117 63 38 25 4 613 
4 4 17 50 80 117 126 122 92 38 29 13 4 692 
5 4 17 17 34 21 8 8 13 54 29 8 213 
6 4 34 105 126 142 138 109 130 92 46 13 4 943 
7 38 50 88 172 134 117 134 100 59 13 4 909 
8 4 8 25 29 38 38 29 25 13 4 213 
9 8 13 38 59 80 100 88 63 50 17 4 520 

10 4 21 80 122 151 172 176 163 126 84 38 4 1141 
11 4 29 71 138 142 176 184 159 130 84 34 4 1155 
12 4 13 8 8 50 92 84 122 92 42 8 4 527 
13 4 17 59 63 75 67 34 13 13 8 4 357 
14 4 8 42 67 105 155 163 100 67 67 8 786 
15 4 13 21 34 42 21 34 21 13 4 207 
16 4 8 8 13 17 25 17 17 8 4 121 
17 4 8 13 42 63 54 34 21 8 4 251 
18 4 4 4 21 34 38 59 37 21 8 230 
19 13 38 46 67 34 84 92 71 46 8 499 
20 8 8 13 59 84 138 71 25 17 4 427 
21 4 25 63 130 159 126 121 92 54 13 787 
22 8 29 54 42 42 38 34 80 71 13 411 
23 4 4 8 13 29 25 109 105 29 13 339 
24 8 42 75 71 71 54 42 34 29 4 430 
25 4 8 17 25 42 29 25 29 13 4 196 
26 8 34 34 67 60 54 42 29 13 4 365 
27 8 29 54 59 84 75 67 54 17 4 451 
28 8 25 46 42 50 38 42 21 4 276 
29 fl 46 96 134 155 155 138 109 63 17 921 
30 4 25 42 54 63 59 59 63 25 4 398 
31 4 13 17 21 34 42 42 59 13 4 249 

Tot a 1 ·19 379 1025 1600 2275 2496 2500 2392 1828 1218 360 52 16174 

\fean l-e 12- 2 33 -I 51-6 73- 4 60-5 80-6 77- 2 59-0 39- 3 11- 6 1-7 521- 7 



TABLE 1 (Co td ) n . 
HOUR 3 " 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

Day 1 8 
2 4 
3 4 
4 " 5 " 6 4 
7 " 8 4 
9 4 

10 4 
11 
12 4 
13 4 
1'1 4 
15 4 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 

Total 60 

'It'an 2·0 

GLOBAL SOlAR RADIATION I.!EAN HOURLY VAllJES (J/cm
2 ) -

8 9 10 11 12 13 1'1 15 
to to to to to to to to 

9 10 11 12 13 1'1 15 16 

25 50 54 84 63 29 13 4 
8 25 29 59 54 34 38 8 

17 17 29 17 21 21 8 8 
21 50 80 88 92 54 42 13 
34 59 67 67 63 50 46 25 
13 34 46 46 42 3" 25 17 
34 50 29 21 8 8 13 8 
13 50 71 105 92 63 29 8 
17 42 59 80 100 54 38 42 
13 25 29 42 50 46 21 8 

4 17 34 46 34 17 13 25 
17 50 42- 50 54 80 34 29 
21 54 113 146 88 29 46 17 
13 29 67 96 113 105 75 21 
29 71 71 100 84 59 46 13 
17 25 29 46 96 59 54 13 
13 38 100 88 134 84 50 29 

8 17 21 8 13 8 4 
13 25 29 50 29 34 29 13 
13 34 54 46 50 29 21 8 

8 54 67 117 75 46 63 21 
8 17 34 54 59 29 13 17 
8 34 50 50 59 34 21 13 
8 50 92 109 92 71 54 17 
8 29 46 71 63 50 29 21 

13 50 46 50 38 46 25 4 
13 34 46 63 96 38 17 13 

4 25 50 67 46 46 21 8 
8 42 67 50 59 42 25 13 
8 21 34 42 54 42 46 8 

429 1118 1585 1958 1921 1341 959 444 

14·3 37-3 52-8 65-3 64-0 44-7 32- 0 1'1- 8 

16 17 18 19 
to to to to 
17 18 19 20 

" " 4 

" 
8 

4 

4 

32 

1 -I 

NOVEMllER 1969 I 

20 Total 
to tor 
21 Day 

330 
259 
142 
448 
419 
265 
179 
435 
444 
238 
194 
360 
518 
523 
477 
339 
540 

79 
222 
255 
451 
231 
269 
493 
317 
272 
320 
267 
306 
255 

9847 

328-2 

-0> 



TABLE 1 (Contd ) . 
HOUR 3 4 5 6 7 
L.A. T. to to to to to 

4 5 6 7 8 

Day 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
P 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 " ,. 
30 
31 

Total 

Mean - - . -

GLOBAL SOlAR RADIATION - MEAN HOURLY VALUES· (J/cm
2

) . 
8 9 10 11 12 13 14 

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

4 8 42 50 29 42 25 
4 25 21 29 17 13 8 
4 8 17 25 17 17 13 
8 25 59 67 92 :10 54 
4 13 21 21 17 17 13 
4 13 21 34 34 34 25 
8 17 29 25 21 17 8 
4 25 29 29 29 29 17 
8 17 29 38 54 34 17 
4 17 29 34 42 21 8 

13 42 34 68 88 54 29 
13 34 71 84 88 59 21 

4 8 13 17 17 13 13 
8 29 38 50 67 38 21 
8 29 46 46 34 46 34 
4 8 13 17 17 13 8 
8 34 59 46 34 21 25 
8 25 38 25 50 25 8 
8 13 54 60 63 59 29 
4 8 13 17 21 8 4 
4 17 13 8 29 34 17 
8 29 42 50 67 54 13 
8 25 42 54 42 54 25 
8 21 59 60 59 71 38 
8 13 46 46 54 42 34 

13 34 71 75 88 75 46 
8 17 29 42 46 38 21 
8 17 42 50 67 57 29 

8 21 25 13 13 
8 25 63 80 80 59 29 
8 25 38 50 67 29 21 

211 621 1129 1378 1455 1136 666 

6'8 20'0 36'4 44'5 46'9 36'6 21-5 

15 16 17 18 19 
to to to to to 
16 17 18 19 20 

8 
4 
4 
4 
8 
4 
4 
4 
8 
4 
4 
4 
4 
8 
8 
4 
8 
4 
8 
4 
4 
4 
4 
8 
8 

13 
8 
8 
4 

17 
8 

194 

6-3 

DECEMBER 1969 I . 
20 Total 
to for 
21 Day 

208 
121 
10:1 
3:19 
114 
169 
129 
166 
205 
159 
352 
374 

89 
259 
251 

64 
235 
183 
314 

79 
126 
267 
254 
344 
251 
415 
209 
278 

84 
361 
246 

6790 

219' 0 

-.., 



TABU:; 2 . 
HOUR 3 .4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

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 
28 4 
29 4 
30 
31 8 

Total 16 

Mean 0'5 

DIFFUSE SOlAR RADIATION - MEAN HOURLY VALUES (J/cm
2

) 

8 9 10 11 12 13 14 15 
to ..:to to to to to to to 

9 10 11 12 13 14 15 16 

4 25 38 27 28 28 21 8 
4 13 21 29 25 17 13 4 
8 15 28 30 40 36 21 9 
4 13 38 42 28 25 13 4 

42 36 54 57 46 37 25 6 
2 13 13 8 8 4 
4 17 17 13 8 17 9 
4 16 44 65 43 37 28 8 

4 17 29 13 17 21 8· 
6 12 15 20 32 23 15 4 
4 17 29 34 21 13 8 4 
8 13 34 18 25 29 17 4 

13 29 61 50 54 54 27 4 
2 13 21 25 42 29 21 8 
4 17 21 21 60 26 19 4 
9 18 28 27 38 26 29 8 

13 21 13 45 25 13 17 4 
13 21 35 39 51 38 26 9 
13 34 50 46 34 13 

4 4 4 4 4 4 4 
13 13 46 50 46 25 8 

4 21 21 42 42 21 17 13 
13 38 54 54 38 17 8 4 

9 23 46 67 61 46 34 13 
4 17 29 29 29 21 17 4 
4 13 17 17 29 46 34 15 

13 17 27 31 61 59 21 8 
13 24 42 26 45 45 26 13 
17 22 54 56 45 44 30 13 
13 25 57 62 69 60 36 8 
15 35 59 79 47 53 46 13 

275 599 1033 1142 1137 923 611 204 

8'9 19'3 33'3 36-8 36' 7 29-8 19' 7 6'6 

16 17 18 19 
to to to to 
17 18 19 20 

2 
8 

10 

0'3 

JAI>olJARY 1969 I 

20 Total 
to for 
21 Day 

179 
126 
187 
167 
303 

48 
85 

245 
109 
127 
130 
148 
292 
161 
172 
183 
151 
232 
190 

28 
201 
181 
226 
299 
150 
175 
237 
240 
293 
330 
355 

5950 

191' 9 

-'" 



, 
.. 

TABlE 2 (Contd ) , . DIFFUSE SOlAR RADIATION - J.!EAN HOURLY VALUES (J/cm
2

) FEBRUARY 1969· 
I 

Hom 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 4 5 29 44 64 50 50 25 17 2 290 
2 2 25 29 61 50 47 29 28 15 3 289 
3 I 8 18 34 38 41 62 54 23 4 283 
4 5 19 36 28 31 63 60 45 17 4 308 
5 2 17 36 39 41 68 43 36 17 4 303 
6 2 25 32 51 33 42 47 31 18 3 284 
7 2 17 26 52 59 57 62 44 21 4 344 
8 8 32 39 48 56 61 50 22 33 4 353 
9 4 22 35 28 69 73 66 46 21 4 368 

10 4 20 38 46 59 77 61 25 4 334 
11 1 9 27 67 83 82 71 49 21 4 414 
12 3 20 29 50 62 61 55 26 23 10 339 
13 7 17 26 30 30 35 32 27 18 7 229 
14 8 27 46 42 61 28 59 57 14 4 346 
15 8 17 23 26 26 26 25 22 17 10 200 
16 7 35 70 66 79 36 33 28 17 7 378 
17 5 II 16 18 22 22 25 25 17 9 170 -'" 18 8 26 28 39 48 78 75 50 25 8 385 
19 3 8 13 8 8 17 29 29 13 4 132 
20 4 8 13 17 42 67 63 29 4 4 251 
21 3 13 50 24 34 34 16 13 8 4 199 
22 4 4 9 13 17 21 29 21 13 4 135 
23 4 28 37 63 73 73 70 42 36 12 438 
24 10 33 59 39 50 54 39 28 23 13 348 
25 I 18 42 78 69 91 79 74 50 53 25 I 581 
26 I 13 35 23 32 41 62 91 64 35 16 I 414 
27 2 8 13 27 50 71 71 50 34 14 1 341 
28 13 46 53 54 68 59 74 69 35 19 2 492 

Total 2 151 561 913 1t07 1372 1466 1477 1071 613 210 5 8948 

~tcan 0- t 5-4 20-0 32-6 39- 5 49-0 52-4 52-7 38-2 21-9 7- 5 0-2 319-6 



TABLE 2 (Contd ) , -
HOLll 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

Day 1 2 18 
2 3 18 
3 4 30 
4 2 18 
5 2 19 
6 3 30 
7 7 25 
8 4 29 
9 3 20 

10 4 13 
11 8 42 
12 2 17 
13 4 29 
14 4 22 
15 13 29 
16 4 9 
17 11 40 
18 1 12 
19 10 34 
20 9 30 
21 12 36 
22 12 29 
23 1 15 32 
24 1 16 46 
25 1 18 43 
26 1 24 44 
27 1 15 28 
28 2 16 51 
29 1 12 44 
]0 4 21 
31 13 42 

Tota1 Ii 257 900 

Mpan 0-3 1'-3 29-0 
I. _ 

2 
DIFFUSE SOIAR RADIATIO:-l -MEAN HOURLY VALUES (J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

38 68 93 106 78 73 63 42 
35 54 66 82 72 92 54 50 
44 52 53 68 101 73 94 73 
31 46 86 90 71 71 58 41 
54 75 101 120 120 102 85 53 
56 84 97 103 91 75 64 40 
40 34 37 46 47 48 40 36 
42 59 67 80 80 69 59 47 
29 38 50 96 113 75 59 42 
38 46 29 29 46 71 50 21 
56 66 115 123 117 94 61 63 
50 84 88 97 109 109 71 71 
59 88 75 54 25 25 25 21 
40 32 50 50 92 80 85 59 
25 43 96 96 96 67 34 29 
42 65 40 16 81 117 47 15 
85 68 59 54 49 71 46 21 
17 21 29 63 113 67 46 21 
54 87 79 89 58 51 54 28 
80 87 117 126 122 105 80 46 
88 96 126 109 96 79 42 21 
38 63 103 123 105 104 83 53 
49 61 73 75 78 86 68 64 
93 111 113 81 78 76 76 56 
66 80 77 101 90 98 82 63 
85 102 90 104 107 101 54 21 
37 43 47 49 56 54 55 46 
87 105 138 92 113 79 104 83 
94 115 115 105 102 96 105 90 
25 54 75 92 142 88 118 54 
92 105 102 101 73 67 63 48 

1669 2132 2486 2620 2721 2463 2025 1418 

53-8 68-8 80-2 84-5 87·8 79·5 65·3 45·7 

16 17 18 
to to to 
17 18 19 

21 3 
29 4 

8 4 
19 1 
23 3 
23 2 
20 4 
25 4 
17 
29 4 
17 4 
17 4 

8 1 
42 11 
17 8 
10 4 

8 4 
13 4 
21 12 
21 4 
13 9 
43 12 
47 11 
38 14 
41 8 
21 4 
34 17 
40 17 
40 2 
17 4 
46 21 

768 204 

24· 8 6·6 

19 
to 
20 

MARCIl 1969 I -
20 Total 
to for 
21 Day 

605 
559 
604 
534 
757 
668 
384 
565 
542 
380 
766 
719 
414 
567 
553 
450 
516 
407 
577 
827 
727 
768 
660 
799 
768 
758 
482 
927 
921 
694 
773 

19671 

634·5 

'" o 



TABlE 2 (Contd ) . DIFFUSE SOlAR RADIATION - IoIEAN HOURLY VALUES (J/cm
2

) APR IL 1971 I 

HOl'R 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 17 35 40 41 61 52 47 42 44 29 25 16 3 456 
2 17 26 28 47 106 80 100 74 92 72 44 24 4 714 
3 4 27 33 34 72 72 59 67 54 42 39 31 29 4 567 
4 4 19 29 37 40 44 48 58 63 65 51 37 21 4 520 
5 4 19 36 49 61 67 63 63 58 55 52 40 24 4 595 
6 4 19 28 35 44 54 65 77 74 67 70 40 23 4 604 
7 4 21 42 80 97 111 111 116 114 90 67 48 25 7 933 
8 4 13 42 54 71 92 96 138 84 105 89 67 34 4 893 
9 8 25 42 85 127 130 113 117 102 80 42 13 4 888 

I 10 3 21 58 66 117 146 127 135 126 126 87 63 25 3 1103 
11 8 21 71 96 121 88 107 118 99 67 38 28 4 866 
12 4 30 48 82 109 133 121 86 84 115 94 48 28 4 

) 
986 

13 9 34 71 100 84 96 63 92 59 34 54 38 17 . 751 • 
14 4 29 63 50 71 113 54 50 46 21 29 21 13 564 
15 4 13 71 129 104 108 82 57 44 41 41 24 4 722 
16 4 17 42 46 46 50 42 42 34 42 50 21 13 449 
17 8 21 38 88 113 123 122 151 78 114 107 69 34 4 1070 
18 13 34 59 92 113 109 126 124 133 116 101 71 63 8 1162 
19 13 50 115 98 122 119 118 137 92 54 41 12 971 
20 11 41 87 96 89 67 75 126 96 67 42 29 13 839 
21 8 13 29 75 105 130 113 71 109 111 72 68 34 8 946 
22 8 13 34 29 101 123 110 117 124 90 85 59 34 13 940 
23 17 49 80 80 96 71 34 67 54 42 46 38 29 17 720 
24 13 13 34 70 99 122 96 138 104 96 74 67 35 21 982 
25 17 48 50 67 93 85 107 119 122 107 95 78 55 21 1064 
26 17 50 59 79 82 83 103 83 78 85 71 103 42 13 948 
27 17 50 76 84 103 91 142 140 117 116 96 71 25 25 1153 
28 8 29 71 101 100 114 125 116 99 117 96 59 41 18 1094 
29 18 29 41 91 91 94 105 105 113 110 63 38 46 32 4 980 
30 23 30 47 84 42 29 54 123 148 110 87 59 51 24 911 

Total 226 698 1296 1984 2531 2794 2800 2976 2701 2586 2090 1515 908 282 4 25391 

Mean 7' 5 23'3 43'2 66·1 84'4 93'1 93°3 99 0 2 90°0 86 0 2 69 0 7 50'5 30 0 3 9 0 4 0 0 1 846 0 4 



TABlE 2 (Contd ) . DIFFUSE SOlAR RADIATION - MEAN HOURLY VALUES (J/cm2) MAY 1969 , . 
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 tor 

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

Day 1 4 19 37 71 71 68 98 97 109 75 63 80 73 50 20 4 939 
2 4 13 42 80 121 124 129 116 75 100 103 17 17 17 4 962 
3 4 17 35 68 81 112 127 144 122 109 98 90 77 47 20 4 1155 
4 4 29 46 60 66 70 70 54 75 60 46 43 40 36 19 4 724 
5 4 17 42 103 97 135 132 88 117 105 71 42 54 42 13 4 t066 
6 4 29 63 71 84 84 71 38 71 29 84 84 71 65 34 4 886 
7 4 21 54 61 69 62 62 54 97 113 90 79 71 49 25 4 915 
8 4 17 54 63 75 73 68 70 145 180 131 40 65 40 16 2 1043 
9 4 25 35 49 65 79 115 115 118 142 139 86 80 42 13 4 1111 

10 8 21 50 91 125 128 157 144 150 132 124 104 85 22 4 1345 
11 2 13 17 71 122 79 118 130 123 117 147 77 57 85 24 4 1186 
12 3 8 8 17 38 67 168 151 113 126 84 105 67 50 8 4 1017 
13 2 21 46 54 63 84 173 168 163 113 71 59 38 38 5 4 1102 
14 5 25 63 63 69 89 109 113 116 125 121 99 74 53 28 6 1158 
15 2 17 40 74 77 79 123 81 94 82 123 102 77 46 15 8 1040 
16 4 23 36 69 65 104 139 121 69 83 114 94 73 42 21 4 1061 
17 4 21 46 63 96 126 150 145 94 85 98 67 51 43 29 7 1125 
18 8 22 45 45 110 114 111 147 141 123 101 57 51 29 20 7 1131 
19 2 21 25 38 84 132 126 143 168 168 145 29 85 50 17 4 1237 
20 8 13 21 42 42 63 122 101 74 51 69 79 47 27 7 766 
21 7 31 50 95 115 144 161 181 170 190 151 71 38 50 25 4 1483 
22 4 21 34 38 54 170 165 138 138 54 95 94 55 29 6 1095 
23 8 17 21 ' 25 29 38 38 25 25 71 25 54 30 11 3 420 
24 4 25 40 88 130 105 145 188 165 88 71 34 25 25 8 1 1142 
25 4 8 17 34 84 168 172 159 85 104 104 118 85 57 35 12 1246 
26 8 29 46 63 78 79 126 116 130 84 92 78 51 45 28 10 1063 
27 6 21 51 95 103 104 104 128 169 132 112 96 101 48 48 17 1335 
28 14 38 64 69 35 39 143 120 144 121 71 104 82 42 26 8 1120 
29 8 20 45 80 84 54 29 46 113 126 101 63 50 68 35 12 934 
30 8 21 17 25 38 38 34 25 29 38 113 105 91 61 35 17 1 696 
31 8 38 67 86 93 147 200 180 133 196 163 89 51 49 33 8 1541 

Total 135 617 1203 1881 2409 2809 3602 3600 3556 3401 3117 2321 2026 1486 693 187 1 33044 

Mean 4-4 19- 9 38-8 60-7 77- 7 90-6 116- 2 116-1 114-7 109'7 100'5 74'9 65-4 47' 9 22-4 6-0 0'0 1065- 9 

, 



TABLE 2 (Contd ) . DIFFUSE SOlAR RADlATIO~ -MEAN HOURLY VALUES (J/cm
2

) . JUNE 1969 I 

HOLll 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 8 34 71 83 65 71 95 189 66 76 71 71 68 54 38 13 4 1077 
2 2 8 25 29 34 50 59 46 50 50 63 42 25 13 17 8 521 
3 13 21 29 29 46 101 105 157 161 111 88 92 68 61 34 10 1126 
4 1 12 25 67 118 124 130 129 88 142 146 136 88 63 88 38 4 4 1403 
5 2 24 48 74 86 89 100 123 143 147 167 166 109 54 54 25 8 4 1423 
6 4 13 25 50 80 92 117 138 147 210 173 165 140 113 66 44 21 2 1600 
7 4 17 34 63 121 106 90 124 81 85 81 134 117 92 63 34 17 2 1265 
8 17 40 60 75 81 102 124 120 107 93 96 100 81 56 33 17 1202 
9 2 13 25 72 94 116 84 126 96 188 163 142 103 94 68 41 25 1 1453 

10 1 13 38 72 83 101 121 126 133 141 97 111 71 44 38 25 15 2 1232 
11 2 15 29 39 48 56 66 69 72 79 67 59 65 66 45 33 17 1 828 
12 1 16 31 43 52 62 73 83 80 75 80 80 82 71 52 38 8 4 931 
13 4 17 34 42 50 138 113 199 149 160 151 52 80 86 42 13 4 1334 
14 4 13 50 71 114 145 149 182 154 157 112 87 84 62 21 8 1413 
15 4 8 38 50 59 92 140 112 66 80 123 108 87 76 47 17 1 1108 
16 1 13 21 48 91 99 117 109 155 116 127 126 80 78 60 35 13 4 1293 
17 4 17 38 59 96 88 117 113 154 131 118 80 96 71 40 13 1 1236 
18 13 37 53 78 89 118 162 168 117 126 92 134 98 38 29 8 1360 
19 8 21 34 34 84 63 101 126 105 92 96 84 25 13 8 4 898 
20 13 35 53 73 73 71 87 69 72 119 80 71 72 55 46 17 4 1010 
21 8 41 38 42 50 75 80 59 63 71 88 54 34 21 29 7 760 
22 4 31 50 76 98 138 125 164 129 140 143 94 106 82 48 15 1443 
23 8 33 74 84 134 122 146 166 152 141 131 120 89 73 45 12 1 1531 
24 13 38 42 101 67 109 130 134 80 96 101 123 90 57 37 21 1239 
25 8 25 49 94 96 126 190 172 147 122 63 63 50 21 8 4 1238 
26 4 8 17 17 21 54 80 159 120 123 106 96 75 56 41 17 4 998 
27 4 34 67 72 85 97 174 210 203 172 94 85 80 53 33 17 4 1484 
28 1 21 42 47 86 104 140 151 151 171 142 135 140 80 59 25 4 1499 
29 4 25 42 71 96 105 92 122 88 80 80 113 119 73 34 8 1152 
30 4 17 25 25 46 59 134 122 113 96 101 92 75 69 41 4 1023 

Total 19 304 821 1464 2064 2433 2962 3581 3935 3650 3479 3251 2756 2257 1683 1009 365 47 36080 

'fean 0·6 10·1 27---1 48·6 68·8 81 • 1 98·7 119· 4 131·2 121· 7 116· 0 108·4 91·9 75· 2 56·1 33·6 12· 2 1·6 1202· 7 



TABLE 2 (Contd ) DIFFUSE SOLARRADIATIO~ - MEAN HOURLY VALUES (J/cm2 ) JULY 1969 I 

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 tor 

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

Day 1 4 13 54 46 59 75 75 84 105 63 63 42 29 21 17 8 758 
2 8 17 42 29 54 50 88 142 161 142 111 109 55 28 17 1053 
3 16 35 49 64 79 85 85 115 105 57 41 39 37 36 42 13 898 
4 4 8 17 42 96 38 29 29 38 42 46 71 59 42 25 4 590 
5 4 17 50 75 130 159 151 160 169 82 104 95 93 54 21 8 1372 
6 4 13 29 59 134 120 133 173 152 161 137 112 80 63 34 17 1421 
7 15 35 54 63 134 109 171 163 168 123 134 117 109 50 17 4 1466 
8 4 13 29 29 59 92 117 134 185 194 145 115 72 35 28 8 1259 
9 8 25 29 21 59 96 201 191 126 101 92 75 34 21 8 4 1091 

10 4 21 42 96 148 128 183 206 183 173 138 117 96 80 29 8 1652 
11 8 25 50 109 142 172 193 187 151 151 113 92 88 59 29 8 1577 
12 8 25 50 101 96 147 126 193 197 155 128 80 59 34 17 4 1420 
13 4 25 59 101 134 167 67 43 42 62 47 35 31 28 22 12 879 
14 9 15 20 24 28 42 49 61 44 33 33 55 44 45 34 4 540 
15 9 23 28 32 46 48 55 78 114 123 113 102 89 62 34 8 964 
16 8 34 46 63 117 109 138 64 62 104 115 100 77 42 9 1088 
17 8 29 61 77 83 159 95 100 154 159 149 125 91 59 36 4 1389 
18 4 8 8 8 13 17 21 21 29 25 21 25 17 17 4 238 
19 8 25 42 75 134 130 142 155 155 147 134 105 56 27 1 1336 
20 4 13 36 46 67 109 147 109 88 54 84 75 42 29 17 4 924 
21 8 21 30 71 63 67 42 38 25 38 34 21 21 8 4 491 
22 8 21 17 21 25 21 42 42 21 25 21 21 21 17 8 331 
23 4 21 21 76 88 104 149 171 171 143 122 43 29 27 21 8 !I 98 
24 8 18 24 28 40 44 58 83 100 99 88 75 71 48 32 4 820 
25 8 25 42 83 109 128 140 146 109 67 17 13 8 4 899 
26 8 34 51 89 106 91 172 124 75 103 69 104 47 30 8 !I 11 
27 4 34 29 47 87 95 123 127 123 104 123 109 50 13 8 1076 
28 4 17 50 42 94 130 197 166 141 119 45 42 30 29 23 7 1136 
29 4 17 50 84 94 154 142 193 95 166 142 105 95 55 24 6 1426 
30 8 13 47 96 96 75 80 168 157 160 127 73 42 21 13 4 1180 
31 5 31 53 128 144 147 125 162 168 123 99 99 62 39 14 4 1403 

Total 170 5RO 1142 1846 2599 3143 3355 3883 3666 3251 2906 2402 1917 1235 697 194 32986 

Mean 5'5 18·7 36'8 59' 5 83·8 101' 4 108' 2 125' 3 118'3 104' 9 93'7 77'5 61' 8 39' 8 22'5 6'3 1064'1 



TABLE 2 (Contd ) 

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

4 5 6 7 8 

Day 1 4/ , 8 13 
2 4 13 30 34 
3 8 21 34 
4 4 21 37 54 
5 4 17 47 77 
6 4 13 34 67 
7 4 8 13 
8 13 38 71 
9 4 25 50 83 

10 8 21 38 
11 8 49 88 
12 4 21 29 63 
13 4 8 23 73 
14 3 13 34 48 
15 4 13 25 71 
16 3 18 30 41 
17 8 34 63 
18 4 21 52 
19 17 25 71 
20 8 40 59 
21 8 25 63 
22 13 29 55 
23 8 34 59 
24 8 13 
25 8 34 47 
26 13 25 
27 4 13 
28 4 25 38 
29 4 21 59 
30 4 20 33 
31 4 32 61 

Total 311 297 649 1579 

Mean 1·2 9·6 27·4 50·9 

DIFFUSE SOlAR RADIATIO:-I - MEAN 1I0lmLY VAWES (J/cm2) AUGUST 1969 I 

8 9 10 11 12 13 
to to to to to to 

9 10 11 12 13 14 

21 34 84 92 31 139 
38 31 38 59 110 123 
46 67 101 80 54 90 
88 85 122 147 167 167 
92 88 141 127 88 133 

109 122 143 152 151 117 
17 21 38 -54 50 63 
80 82 110 104 87 85 

101 75 121 109 109 88 
67 105 109 96 151 96 
96 113 117 122 134 126 
79 107 141 157 159 171 
79 61 82 96 141 108 
83 147 128 101 90 65 

117 110 109 59 50 78 
49 53 55 41 33 30 
59 63 54 42 21 59 
98 123 123 39 35 38 
88 94 128 130 150 95 
78 113 145 138 161 129 
74 107 125 153 112 136 
88 107 146 122 118 109 
67 102 125 136 126 86 
21 34 38 63 54 54 
49 56 61 83 73 86 
34 42 50 54 38 34 
17 46 59 50 46 46 
75 113 126 96 84 105 
96 73 113 92 111 121 
35 43 42 61 50 62 
85 118 158 155 142 122 

2126 2535 3132 3010 2926 2961 

68·6 81·8 101- 0 97·1 94-4 95·5 

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

126 91 37 38 
61 31 29 25 

120 54 42 29 
131 106 99 64 
117 105 80 50 
101 96 54 38 

34 25 17 8 
81 89 63 34 
75 50 63 46 
84 63 42 21 

106 90 46 33 
122 111 77 46 
143 105 69 42 

68 56 56 38 
66 49 47 37 
29 28 30 28 
50 29 8 8 
76 89 65 41 
78 82 59 37 

117 103 63 27 
90 66 44 28 

119 99 61 41 
80 90 78 46 
46 50 34 13 
70 65 50 34 
38 42 25 13 
38 25 25 13 

125 75 29 8 
87 38 24 16 
47 47 37 30 
92 54 25 8 

2617 2103 1478 940 

84-4 67- 8 47-7 30-3 

18 19 
to to 
19 20 

22 4 
19 4 

8 4 
21 4 
25 4 

4 

24 4 
21 4 

4 
9 4 

13 
17 
13 
21 
11 

4 
8 

12 
13 
13 

8 
13 

4 
8 
4 

7 
4 

330 32 

10·6 1-0 

20 
to 
21 

Total 
for 
Day 

744 
649 
758 

1317 
1195 
1205 

352 
965 

1024 
905 

1141 
1300 
1051 

943 
856 
479 
502 
812 

1066 
1194 
1044 
11 15 
1050 

432 
724 
412 
382 
903 
862 
515 

1056 

26953 

869-5 

.., 
'" 

------------------------- - -------



TABU: 2 (C td ) on . DIFFUSE SOLAR RADIATION MEAN HOURLY VALUES (J/cm2 ) S EPTEMl3ER 1969 , - I . 
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 8 19 28 47 104 140 102 97 85 55 97 46 25 8 861 
2 8 26 40 74 78 99 113 100 122 118 81 58 30 4 951 
3 4 18 28 32 38 34 31 30. 28 28 26 22 18 7 344 
4 8 25 38 88 106 111 75 43 58 50 56 40 18 8 724 
5 4 21 54 59 80 96 105 122 101 122 105 45 17 4 935 
6 7 29 63 100 123 146 138 142 105 88 67 50 25 4 1087 
7 4 13 29 59 96 151 126 101 109 113 99 28 17 4 949 
8 8 25 50 84 102 134 101 71 71 71 46 38 8 4 813 
9 4 13 29 42 38 46 59 50 42 29 17 17 4 390 

10 4 13 54 96 101 84 117 112 78 29 34 38 13 4 777 
11 3 14 26 29 49 80 96 84 81 82 38 29 12 2 625 
12 4 21 38 73 63 41 73 139 110 88 84 53 17 4 808 
13 4 21 59 69 107 123 130 109 140 92 59 42 21 2 978 
14 4 23 32 37 56 63 71 89 101 71 80 29 8 664 
15 8 29 52 71 88 46 50 29 63 13 13 4 466 
16 4 8 4 13 13 8 4 17 8 8 17 8 112 
17 13 34 79 101 123 109 123 80 63 46 25 8 804 
18 8 28 61 96 103 109 92 104 87 60 45 20 3 816 
19 13 29 67 59 88 130 142 91 68 56 36 13 792 
20 4 12 25 46 59 88 67 34 29 17 8 4 393 
21 4 13 17 34 50 80 88 80 88 46 13 4 517 
22 8 32 58 38 58 79 93 47 58 64 44 17 596 
23 4 21 54 63 75 92 110 104 83 58 42 12 718 
24 4 17 63 70 70 87 92 21 21 29 28 10 512 
25 8 29 61 96 100 126 122 92 63 54 38 13 802 
26 4 17 25 50 50 59 75 84 50 29 8 4 455 
27 11 30 49 75 85 61 49 34 36 38 18 7 493 
28 4 8 13 29 42 71 89 82 75 54 34 8 509 
29 8 28 51 85 59 112 115 113 94 71 39 6 783 
30 8 29 54 82 102 113 116 81 81 46 28 2 742 

Total 74 394 932 1622 2149 2513 2707 2716 2324 2003 1578 971 375 58 20416 

Mean 2·5 13·1 31·1 54·1 71·6 83·8 90·2 90·5 77·5 66·8 52· 6 32·4 12· 5 1·9 680·5 



TABLE 2 (Contd ) DIFFUSE SOLAR RADIATION - MEAN HOURLY VALUES (J/cm
2

) . OCfOBER 1969 I . 
IIOUR 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 fOT 

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

Day 1 12 42 64 81 87 84 126 118 84 58 25 8 789 
2 4 34 43 75 101 54 92 67 34 17 13 1 535 
3 2 13 38 63 84 84 80 92 63 38 25 3 585 
4 4 17 47 66 92 94 92 83 38 29 13 1 576 
5 4 17 17 34 21 8 8 13 51 29 8 210 
6 4 18 46 63 73 93 100 104 81 39 13 2 636 
7 30 50 57 75 101 103 102 79 59 13 3 672 
8 4 8 25 29 38 38 29 25 13 4 213 
9 8 13 38 59 80 85 78 63 36 17 1 478 

10 3 17 31 39 42 44 45 52 44 32 18 4 371 
11 4 23 44 62 64 79 62 42 39 29 18 4 470 
12 2 13 8 8 50 80 77 75 73 37 8 4 435 
13 2 17 54 57 75 67 34 13 13 8 4 344 
14 4 8 42 67 58 83 88 86 63 54 8 561 
15 4 13 21 34 42 21 34 21 13 4 207 
16 4 8 8 13 17 25 17 17 8 4 121 
17 4 8 13 42 63 !54 34 21 8 4 251 
18 3 4 4 21 34 38 59 38 21 8 230 
19 13 38 46 67 34 84 87 54 46 8 477 
20 8 8 13 59 84 94 71 25 17 4 383 
21 4 25 63 76 43 64 62 54 47 13 451 
22 8 29 54 42 42 38 34 56 34 13 350 
23 4 4 8 13 29 25 65 68 28 13 257 
24 8 24 55 71 71 54 42 34 29 4 392 
25 3 8 17 25 42 29 25 29 13 4 195 
26 8 34 34 67 80 54 42 29 13 4 365 
27 8 29 54 59 67 75 67 54 17 4 434 -
28 8 25 46 42 50 38 42 21 4 276 
29 8 15 22 26 27 28 27 23 16 7 199 
30 4 25 42 54 63 59 59 60 25 4 395 
31 4 13 17 21 34 42 42 47 13 4 237 

Total 41 343 798 1214 1659 1816 1864 1754 1384 869 314 39 12095 

Mean 1-3 11-1 25- 7 39-2 53-5 58-6 60-1 56-6 44-6 28-0 10-1 1-3 390-2 



TABLE 2 (Contd ) , - DIFFUSE SOLAR RADLATIOS - MEAN HOURLY VALUES (J/cm
2

) r;OVEMBER 1969 I -
IIOUR 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 II 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 6 18 36 54 76 63 29 13 4 299 
2 4 8 25 29 59 54 34 38 8 259 
3 4 17 17 29 17 21 21 8 8 142 
4 4 19 36 44 36 52 46 28 13 3 281 
5 4 34 59 67 67 63 50 46 25 3 418 
6 4 13 34 46 46 42 34 25 17 4 265 
7 4 34 50 29 21 8 8 13 8 3 178 
8 4 13 37 55 66 52 61 29 8 325 
9 4 16 33 42 54 56 47 31 28 7 318 

10 4 13 25 29 42 50 46 21 8 238 
11 4 17 34 46 34 17 13 25 3 193 
12 4 14 37 35 50 54 47 27 10 278 
13 4 18 29 41 57 50 29 46 17 291 
14 1 13 29 67 64 39 26 16 9 264 
15 4 17 40 46 56 43 51 39 13 309 
16 17 25 29 46 43 46 33 10 249 
17 13. 31 31 43 43 37 34 11 1 244 
18 8 17 21 8 13 8 4 79 
19 13 25 29 50 29 34 29 13 222 
20 13 34 44 46 50 29 21 8 245 
21 8 28 56 32 46 25 18 15 228 
22 8 17 34 51 54 26 13 10 213 
23 7 28 38 39 59 34 21 13 239 
24 8 16 22 33 52 52 38 9 230 
25 8 29 46 58 54 46 29 13 283 
26 13 50 46 50 38 39 25 4 265 
27 10 28 44 42 31 38 17 13 223 
28 4 21 36 40 44 27 21 8 201 
29 8 23 41 40 23 35 25 9 204 
30 8 20 34 42 54 39 31 5 233 

Total 55 397 896 1198 1377 1314 1061 752 342 24 7416 

Mpan 1 - fi 13-2 29-9 39-9 45'9 43'8 35'4 25'1 11' 4 0'8 247' 2 



TAnIE 2 (Contd ) , ~ . DIFFUSE SOLAR RADIATION - MEAN HOURLY VALUES (J/cm
2

) DECEMBER 1969 I 

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 tor 

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

Day 1 4 8 42 50 29 36 20 7 196 
2 4 20 21 29 17 13 8 1 113 
3 1 5 14 22 15 13 13 4 87 
4 8 23 42 46 48 43 36 4 250 
5 1 7 21 21 16 15 13 5 99 
6 1 8 18 34 34 34 25 4 158 
7 5 17 29 25 21 17 8 4 126 
8 4 25 29 29 29 29 17 4 166 
9 4 17 29 38 54 34 17 8 201 

10 4 17 29 34 42 18 8 4 156 
11 9 25 20 20 51 38 19 4 186 
12 10 26 31 18 21 22 18 2 148 
13 1 8 13 17 17 13 13 4 86 
14 7 19 30 39 40 28 14 8 185 
15 5 16 30 26 31 34 26 7 175 
16 3 8 13 16 16 13 4 1 74 
17 5 15 28 46 34 21 25 8 182 
18 7 25 38 25 50 25 8 1 179 
19 4 11 25 49 42 30 21 5 187 
20 1 7 13 17 20 8 4 4 74 
21 1 11 13 7 28 31 12 1 104 
22 8 23 30 39 53 42 12 3 210 
23 6 23 38 45 40 42 23 4 221 
24 2 18 20 37 39 38 17 5 176 
25 8 13 28 37 32 26 26 5 175 
26 8 12 17 18 17 16 11 3 102 
27 5 17 29 42 46 38 21 5 203 
28 8 17 34 37 40 36 17 7 196 
29 8 21 25 13 13 4 84 
30 3 16 29 33 31 37 23 10 182 
31 5 25 38 40 54 27 21 5 215 

Total 142 482 799 957 1032 830 513 141 4896 

Me-an 4-6 15-1 25-8 30-9 33-3 26-8 16- 5 4-5 157- 9 



TAnIE 3 " 

tl 
>- Z 
-< is Q . 

f-o Ul 

~ -~ Q~ 

-< N 
o-l is''' :t: 

~ ~ -z 
0 - w 
:;; f-o N 

Jan 

10 II 05 74· 9 
28 1120 70·7 

~. 
13 0943 71' 7 
13 1124 6!l' 7 
14 0939 71' 8 
15 I 1I!l 65'3 
15 1358 69'4 
15 1518 77'4 
17 0930 71' 6 
17 1119 64'4 
17 1350 68'2 
17 1532 78'4 
24 1401 66'7 

~ 
3 1126 59' 2 
7 '0946 61'0 
7 1118 57' 9 
7 1338 60'9 

19 1350 57'4 
23 0930 59'9 
23 1122 51·5 
24 1331 53'9 
25 0943 !l7'8 
27 0932 58'3 
27 1011 !l0'!l 
28 1336 !l2'8 

~ 
I 0942 !l5'3 
I 1358 !l3'3 
3 1347 51'6 
4 0934 55'2 
4 1306 48'1 
!l 1132 46' 2 
6 0951 52' 7 
6 1140 45'6 

1!l 1418 50'6 
24 1330 43'0 

May 
4 1148 30'0 
7 1143 3!l'4 
8 1127 35'!l 

20 13!l0 38'4 

Junp. 

5 0934 40'6 
7 1127 29'9 

II 0934 40'2 
20 1032 33'1 

- 30 -

DIRECT SOLAR RADIATION AT NORMAL INCIDENCES 
INSTANTANEOUS VALUES (mW/em 2 ) 1969 

RADIATION 

~ ~ 

a - w 
'" 8 ~ ~ ~ 

Ul ('oj '" co w 
Ul l:l l:l S -< 
:i c: 

~ 
c: c: 

c: '" '" ~ w 

~ !i c: Q Q w - w ~ w c: ~ -< U c: c: "" 
-I-

xl0r xlO-1 xlO-1 xlO-1 mb. °c 

3' 81 731 520 616 421 1000 8'5 
3'02 721 492 584 388 1005 7' 8 

3·20 623 482 544 394 1012 2'0 
2'45 764 544 632 449 1013 3'5 
3' 21 758 530 618 439 1009 1'0 
2'40 820 581 692 470 1009 1'0 
2'84 822 590 692 484 1009 2'6 
4'58 647 514 574 429 1009 2' 7 
3' 21 826 G06 699 505 1014 2'0 
2'34 935 G60 774 541 1014 4'7 
2' 71 805 584 673 484 1012 5'8 
4'94 602 493 559 412 1012 5'4 
2'50 739 525 617 417 996 10'3 

I· 99 717 515 010 419 1024 5'7 
2'32 759 528 G28 440 1018 4'0 
I' 91 778 539 641 445 1019 7'4 
2'08 751 520 624 422 1018 8'4 
1'86 840 532 648 429 1008 13'2 
2'03 610 465 521 385 1022 !l'8 
I' 64 699 506 585 419 1022 7'3 
I' 73 Gil 463 526 383 1023 6'9 
I· 91 828 5!l1 G65 441 1023 8'0 
1· 95 788 548 646 451 1026 !l'4 
I· 61 853 584 695 481 1026 6'6 
1'69 787 !l!ll G50 445 1026 8'0 

I· 78 854 561 676 446 1016 8'9 
I· 70 872 !l76 697 454 1019 9' 9 
I' 65 834 !l45 659 437 1030 9'4 
l' 81 778 528 635 429 1033 9'1 
1'54 656 489 548 380 1032 12' 8 
1·49 738 518 610 413 1030 14' I 
1'68 788 552 641 436 1020 II' 8 
I' 46 744 553 672 446 1019 14'8 
I· 61 83!l 537 658 427 1021 10'7 
1'3!l 877 560 670 429 990 9'9 

I· 24 930 592 722 448 1004 13'3 
1· 23 912 !l79 711 460 1000 12' 2 
I' 23 894 !l67 691 452 998 12' 7 
1·30 878 !l!ll 676 422 1016 14'0 

1·35 619 415 501 324 1028 15' 4 
1·18 803 546 G40 430 1024 16' 5 
1'34 747 501 609 408 1022 21' 7 
l' 20 gOO !l56 69!l 446 1004 II' 5 

CLOUD 

w 
S 
Ul 
Ul 
w ~ c: 

"" -o-l 

!3 - ~ Cl 

~ - w 
Ul !: 0 

-< - :;; 
;. ;. f- -< 

mb. Kro Okta 

8'3 46 Se Tr 
9'6 33 CuSe 2 

5'1 20 Ol I 
5'0 26 Ol Tr 
4'2 40 OlSe I 
4'1 48 OlSeCl Tr 
4'0 48 CUC! Tr 
4'0 48 FeC1Cs I 
3'5 32 Cl Tr 
3'8 48 C! Tr 
3'0 48 NIL -
2'1 48 Cl I 
9'3 26 CuFe 3 

5'5 13 CuSeCl 5 
6'4 II Cl 2 
6'9 13 Ci Tr 
8'3 13 FeCI Tr 

10'9 48 CuSe 2 
6'3 10 NIL -
6'2 10 Cu Tr 
!l'9 6 Fe 2 
6'7 40 SeC! 5 
4'9 24 NIL -
4'6 24 NIL -
4'9 24 Fe Tr 

7'1 40 Ol I 
6'3 40 Cu 2 
7'5 56 OlAeC1Cs 5 
7· 7 40 Cl Tr 
6'9 40 FeCI Tr 
9'0 13 NIL -
7'4 32 NIL -
8'1 29 Fe I 
4'4 40 CuC! !l 
7'4 24 CuCb 3 

8'7 40 CuFe 2 
9'4 48 CuCbAe 3 
9'8 40 OlCbSe 3 

13'5 48 CuAeCi 4 

10'3 16 C! 6 
11 • 7 19 NIL -
15'4 22 Fe Tr 
10'0 48 CuSe 4 



- 31 -

DIRECT SOLAR RADIATION AT NORMAL INCIDENCES 
TAnlE 3 (Contd) INSTANTANEOUS VALUES (mW/em2) 1969 " . 

RADIATION CLOUD 

tl '" >- z !3 
d is ~ ~ Ul · a ~ '" Ul 

!-o Ul '"' 8 ~ '" i: ~ · M ~ ~ c: ..: Q~ Ul N '"' <Xl '" '" -..: · N Ul C> C> !3 g ... 
...1 is'"' ~ c: ~ c: !3 M !-o 

~ § '"' '"' Ul Cl S gj M a Ul a ~ M '" Z c: B Q '" Ul 

~ ~ 0 - '" M '" c: ..: M 
::;; E-o N ..: u c: >- c: '" E-o > > ..: 

xlO-1 xlO-1 xlO-1 xl0-1 
mb. °c mb. KIn Okta 

JUly 
3 1502 45'2 1'45 841 527 655 416 1024 15' I I I • 7 48 Cu I 

14 1008 37'2 l' 28 867 540 667 431 1025 21' 4 17· 9 48 Cl Tr 
14 1034 34'5 I' 24 827 538 652 426 1025 21' 4 17' 9 48 Cl Tr 
15 0911 44'6 1'43 791 519 638 408 1017 23'8 18'3 26 Fe Tr 

~ 
2 0930 45'2 1'44 926 583 732 463 1014 15'0 12' 3 64 FeCl Tr 

16 1132 38' 7 1'30 877 551 681 435 1019 18' 0 15'8 32 CuFe 2 
18 1234 39'5 1'32 918 570 699 450 1022 18'9 16'3 32 FeCl I 
30 0946 50'9 I' 63 831 523 651 415 1027 14' 6 15'2 32 FaCl 5 

Sppt. 
I 1434 53'9 I· 74 847 539 667 432 1028 16' 3 13 '1 40 CuCI 3 
3 0953 51·6 1'65 826 549 645 415 1026 16' 0 14' 7 24 CuCl 2 
3 1110 45'6 1'47 878 551 685 438 1025 16' 7 14' 6 24 CuCI I 
3 1355 50· 4 I' 61 875 551 680 432 1025 18' 3 14'5 32 FeCI 1 

27 1135 53' 9 I' 74 689 434 539 354 1026 14'7 11· 0 32 CuCl 6 

Oct. 
10 1110 59'7 2'02 649 427 525 336 1022 20'0 17' 0 19 Cl I 
10 1426 66'4 2'54 554 380 456 300 1022 19' 7 16'8 19 Cl 4 
II 1002 62'1 2'17 597 425 496 343 1018 18' 0 14'6 11 Cl 5 
11 1446 68· 8 2'79 582 426 489 346 1015 20'0 14'0 11 CuAc I 
29 1038 67' 9 2' 73 768 515 621 413 1035 10'6 8'0 24 Se Tr 
29 1406 70' 9 3'14 712 489 586 387 1034 11· 8 8'3 24 Se 1 

~ 
12 1131 75'3 4'00 719 517 613 414 1018 4'5 7'7 48 ChAeCI 4 
26 1136 75' 5 4'05 744 534 631 430 1022 6'3 7'1 64 Cu 1 



TABLE 4 DAILY TOTALS OF GLOBAL SOLAR RADIATION (J/cm2) YEAR 1969 

Month Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. r-.;ov. Dec. 

Day 1 359 417 894 2063 1571 2937 758 1165 2133 929 330 208 
2 126 575 1094 1920 1140 531 1482 2636 1524 618 259 121 
3 427 314 1323 2080 2580 2061 2973 773 2080 613 142 105 
4 168 641 786 1973 2800 1591 590 1911 1776 692 448 359 
5 462 473 857 1867 1181 2363 2121 2179 975 213 419 114 
6 54 687 1078 2080 951 1863 1824 1260 1141 943 265 169 
7 89 624 1431 1542 2596 2574 1703 352 1089 909 179 129 
6 381 691 666 941 2211 2759 1737 1885 831 213 435 166 
9 109 662 544 1075 1818 1664 1105 1041 390 520 444 205 

10 426 373 380 1498 1899 2622 1983 905 804 1141 238 159 
11 129 443 1059 1133 2222 2960 1616 1381 1227 1155 194 352 
12 150 398 824 1917 1117 2934 1599 1703 1441 527 360 374 
13 354 942 417 810 1198 2032 2577 1925 1106 357 518 89 
14 163 808 617 564 2314 2000 2997 2149 1331 786 523 259 
15 210 1048 574 1783 1935 2352 2495 2202 523 207 477 251 
16 453 884 575 449 2502 2210 1826 2458 112 121 339 84 
17 156 1101 549 1641 2253 1600 2057 502 839 251 540 235 
18 410 691 411 1528 2122 1737 238 2t62 1171 230 79 183 
19 226 133 1259 1118 . 2168 898 1381 1812 1165 499 222 314 
20 28 251 910 980 1863 3024 925 1553 394 427 255 79 
21 201 206 734 1264 1945 813 520 1724 517 787 451 126 
22 181 139 1128 1758 1155 2264 331 1461 1542 411 231 267 
23 226 667 1659 751 435 2080 1979 1673 928 339 269 254 
24 339 1051 1625 1637 1281 1364 2920 432 630 430 493 344 
25 150 821 1403 2073 2404 1380 1042 2064 904 196 317 251 
26 1!'4 577 991 2253 3015 1903 2501 412 455 365 272 415 
27 351 360 1883 1931 2247 2646 1947 382 1433 451 320 209 
28 632 1054 1223 2030 1374 1697 2173 912 652 276 267 278 
29 377 1273 1719 1077 1269 2088 1501 985 921 306 64 
30 377 743 1451 867 1087 1360 2075 961 398 255 361 
31 460 1567 2516 1554 1367 249 246 

Total 6358 17031 30477 45829 56757 59215 52402 45957 31259 16174 9847 6790 

Mean 269'6 60R'3 983'1 1527'6 1830' 9 1973' 8 1690' 4 1482'5 1042' 0 521' 7 328'2 219' 0 



TABLE 5 

IJonth Jan. Feb. l!ar • 

Day 1 179 290 605 
2 126 289 559 
3 187 283 604 
4 167 308 534 
5 303 303 7117 
6 48 284 668 
7 85 344 364 
8 245 353 565 
9 109 368 542 

10 127 334 360 
11 130 414 766 
12 148 339 719 
13 292 229 414 
14 161 346 567 
15 172 200 553 
16 183 378 450 
17 151 170 516 
18 232 385 407 
19 190 132 577 
20 28 251 827 
21 201 199 727 
22 181 135 768 
23 226 438 660 
24 299 348 799 
25 150 581 768 
26 175 414 758 
27 237 341 482 
28 240 492 927 
29 293 921 
30 330 694 
31 355 773 

Total 5950 8948 19671 

IJean 191· 9 319·6 634·5 

DAILY TOTALS OF DIFFUSE SOLAR RADIATIOS CJ/cm2) 

Apr. lJay June July Aug. 

456 939 1077 758 744 
714 962 521 1053 649 
567 1155 1126 898 758 
520 724 1403 590 1317 
595 1066 1423 1372 1195 
604 886 1600 1421 1205 
933 915 1265 1466 352 
693 1043 1202 1259 965 
888 1111 1453 1091 1024 

1103 1345 1232 1652 905 
866 1186 828 1577 1141 
986 1017 931 1420 1300 
751 1102 1334 879 1051 
564 IHi8 1413 540 943 
722 1040 1108 964 856 
449 1061 1293 1088 479 

1070 1125 1236 1389 502 
1162 1131 1360 238 812 

971 1237 898 1336 1066 
839 766 1010 924 1194 
946 1483 760 491 1044 
940 1095 1443 331 1115 
720 420 1531 1198 1050 
982 1142 1239 820 432 

1064 1246 1238 899 724 
948 1063 998 1111 412 

1153 1335 1484 1076 382 
1094 1120 1499 1136 903 

980 934 1152 1426 862 
911 696 1023 1180 515 

1541 1403 1056 

25391 33044 36080 32986 26953 

846·4 1065- 9 1202·7 1064· 1 869-5 

Sept. Oct. 

861 789 
951 535 
344 585 
724 576 
935 210 

1087 636 
949 672 
813 213 
390 478 
777 371 
625 470 
808 435 
978 344 
664 561 
466 207 
112 121 
804 251 
816 230 
792 477 
393 383 
517 451 
596 350 
718 257 
512 392 
802 195 
455 365 
493 434 
509 276 
783 199 
742 395 

237 

20416 12095 

680·5 390·2 

Nov. 

299 
259 
142 
281 
418 
265 
178 
325 
318 
238 
193 
278 
291 
264 
309 
249 
244 

79 
222 
245 
228 
213 
239 
230 
283 
265 
223 
201 
204 
233 

7416 

247·2 

YEAR 1969 

Dec. 

196 
113 

87 
250 

99 
158 
126 
166 
201 
156 
186 
248 
86 

185 
175 

74 
182 
179 
187 

74 
104 
210 
221 
176 
175 
102 
203 
196 

84 
182 
215 

4896 

157· 9 

w 
w 
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PAR T 2 

SOlAR RADIATION MEASUREMENTS AT KILKENNY METEOROLOGICAL STATION 

1. Introduct ion 

Measurements ot Global Solar Radiation were begun at Kilkenny 
towards the end ot 1968 and the data given in the tollowing pages 
represent the results ot the tirst tull year of observations. 

2. Site ot the Observations 

The Meteorological Station is situated 2 Km. Northwest of the 
centre ot Kilkenny at Lat. 520 40' N; Long. 070 16' W. Kilkenny i. 
a mainly marketing town of population about 10,000, in which there are 
no major industries or sources ot atmospheric pollution. To the East of 
the station the residential area of the town approaches to within half 
a kiolmetre. The surrounding country is tlat open grassland. The 
nearest hills are 10 Km. to the East (See Fig. 1 >. 

The Solarimeter is installed on a stand at the Southern edge of 
the tlat roof of the station building ~ metres above ground level (Fig. 4). 

The exposure is good, all eftective obstruction being below 20 

elevation except between 570 and ~9° Azimuth where an anemometer mast 
obstructs to 65 0 elevation (See Fig. 5). 

3. Pyranograph URed 

The instrument in use was a CM2 Solarimetric Thermopile by Kipp 
and Zonen, Serial No. 673014 together with Recording Millivoltmeter 
No. XR4~~0106 (Kipp and Zonen). 

The instrument is similar to that in use at Valentia Observatory 
and was calibrated. betore installation, against the Valentia Standard. 

4. Observing Procedure 

The general procedure for maintaining the instrument, time
marking and tabulation of the records is the same as that already 
described for Valentia Observatory. 



TABLE 1 GLOBAL SOLAR RADIATION 

HOUR 3 4 5 6 7 8 9 10 

L.A.T. to to to to to to to to 

4 5 6 7 8 9 10 11 

Day 1 4 13 17 

2 4 29 46 

3 4 13 38 

4 8 17 54 

5 8 25 75 

6 4 8 8 

7 4 8 13 

8 8 42 67 

9 4 8 

10 
11 4 50 54 

12 4 13 

13 8 42 38 

14 4 13 29 

15 8 29 25 

16 4 8 34 

17 17 63 

18 13 50 84 

19 13 42 84 

20 4 4 13 

21 4 17 34 

22 4 21 50 

23 4 17 34 

24 4 8 46 

25 4 8 8 

26 4 8 8 

27 25 46 59 

28 4 13 34 71 

29 (8) 29 54 

30 13 50 38 

31 4 34 71 109 

Total R 219 727 1274 

"Ipan 0'3 7'1 2:1'::; 41-1 

- MEAN HOURLY VAWES • 

11 12 13 
to to to 
12 13 14 

25 25 17 
46 50 54 
42 54 67 
38 46 38 
88 92 71 
13 8 8 

8 8 4 
29 63 75 
13 13 8 
13 46 34 
38 38 46 
17 17 25 
46 34 38 
71 42 75 
42 67 46 
75 84 63 
80 25 25 
80 75 63 
75 !'O 63 
17 17 17 
38 46 29 
84 54 42 
29 46 25 
67 84 50 

8 17 29 
8 13 8 

80 54 54 
96 67 59 
92 54 46 
96 RO 59 

113 113 105 

1567 14R2 1343 

!l0'5 47'R 43'3 

2 
(J!cm ) 

14 
to 
15 

13 
34 
42 
25 
50 

4 
8 

50 
4 

42 
25 
38 
13 
17 
50 
59 
46 
29 
42 

8 
17 
38 
13 
50 
17 

8 
29 
38 
21 
71 
50 

15 
to 
16 

4 
13 
13 

8 
13 

17 

13 
8 

17 
4 
8 

17 
21 

8 
13 
13 

4 
4 

17 
8 

25 
4 

17 
8 

17 
8 

29 
21 

951 352 

30'7 11'4 

JANUARY 1969 I 

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

118 
276 
273 
234 
422 

53 
53 

351 
50 

148 
263 
131 
223 
259 
284 

4 352 
264 

4 411 
382 

4 88 
189 
310 

4 180 

4 338 
95 

4 78 

4 359 

4 403 

4 316 

4 440 

4 6:»4 

44 7967 

1'4 2~7' 0 



TABLE 1 (Contd ) . 
HOUR 3 4 
L.A.T. to to 

4 5 

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 
28 

Total 

Mean 

GLOBAL SOLAR RADIATION - !dEAN HOURLY VAUJES . • 
2 

(J!cm ) 

5 6 7 8 9 10 11 12 13 14 15 
to to to to to to to to to to to 

6 7 8 9 10 11 12 13 14 15 16 

4 13 21 17 59 130 71 54 25 
4 29 29 21 80 109 109 63 42 
4 17 29 96 101 101 113 84 42 
4 34 80 75 67 71 84 71 29 
4 17 42 63 71 84 75 63 17 
4 25 84 109 134 96 113 88 42 
4 42 71 84 105 117 134 96 46 
8 50 88 126 147 142 130 84 54 

13 59 92 134 142 147 130 96 29 
4 17 38 50 54 29 29 25 17 
4 21 80 105 117 109 75 67 34 
8 25 21 25 71 50 63 88 38 

13 54 96 134 147 147 126 96 54 
4 21 75 142 163 163 147 92 67 
8 67 109 138 159 159 142 109 67 

17 59 105 138 159 159 147 113 71 
17 71 122 117 113 147 134 88 59 
17 59 92 113 92 109 105 50 13 

13 25 42 50 59 21 13 13 
4 8 13 13 13 17 21 17 
4 21 46 25 25 46 29 13 
4 8 13 17 21 8 17 13 

17 63 63 50 80 54 21 21 21 
8 25 25 46 50 38 42 21 13 
4 17 21 75 50 50 38 75 50 

13 34 59 88 59 63 42 42 21 
8 42 96 134 50 50 59 54 34 

21 71 75 88 109 84 42 63 21 

212 957 1675 2282 2484 2526 2263 1783 962 

7'6 34'2 59'8 81'5 88'7 90'2 80-8 63'7 34'4 

- ----- ~~~~~~-

FEBRUARY 1969 I 

16 17 18 19 20 Total 
to to to to to tor 
17 18 19 20 21 Day 

4 398 
8 494 
8 595 
4 519 
4 440 
8 703 
8 707 
8 837 
8 850 
4 267 

13 625 
13 402 
13 880 
17 891 
21 979 
21 989 
17 885 
13 663 

4 240 
8 114 
4 213 
4 105 
4 394 
8 276 

17 397 
8 429 

17 4 548 
4 578 

270 4 IS418 

9'6 0'1 550' 6 



TABLE 1 (Co td ) GLOBAL SOLAR RADIATION )(£AN 1lOl.1U.Y VALL'ES (.Ita?) 1rAR0I 1969 n . - • I . 
nOUR 3 4 5 6 7 8 9 10 tt 12 13 14 15 16 17 18 19 20 Tota1 
L_A_T_ to to to to to to to to to to to to to to to "to to to ror 

4 5 6 7 8 9 10 1t 12 13 14 15 16 17 18 19 20 21 Day 

Day 1 4 21 63 88 1t7 117 101 42 50 34 17 4 658 
2 4 21 50 117 75 180 126 42 25 13 653 
3 4 34 88 134 16<> 184 159 172 138 92 3S 4 1245 
4 8 46 126 147 159 142 159 67 46 13 4 917 
5 4 42 92 134 176 201 201 184 147 105 42 4 1332 
6 8 50 105 147 180 205 197 176 151 96 42 8 1365 
7 8 59 109 138 168 193 197 180 151 92 46 8 1349 
8 4 17 38 80 101 142 184 184 151 105 50 8 1064 
9 4 25 46 92 88 113 138 96 59 42 38 8 749 

10 4 17 38 38 42 34 34 34 25 13 8 287 
11 4 13 17 34 50 42 50 58 29 25 8 4 364 
12 8 17 59 63 50 92 !i9 42 59 25 8 482 
13 8 17 29 38 42 38 29 21 17 8 4 251 
14 4 29 38 50 88 88 80 63 46 29 13 4 532 
15 8 34 50 84 147 147 84 184 101 67 42 13 961 
16 4 4 8 8 13 13 17 13 8 4 92 
17 4 8 13 25 38 50 25 21 17 13 8 4 226 
18 4 4 13 25 46 59 34 46 25 17 8 281 
19 4 13 21 21 25 42 46 38 38 25 8 8 259 
20 8 13 25 7" 96 !i4 63 155 189 38 71 17 804 
21 4 17 21 21 13 34 42 71 42 34 13 4 316 
22 4 13 42 59 126 214 201 201 168 138 84 25 1275 
23 8 21 63 96 117 122 147 214 159 105 50 17 1119 
24 8 21 42 75 193 239 230 189 130 50 29 13 1219 
25 17 75 142 214 180 176 189 150 163 92 42 21 4 1495 
26 29 50 105 184 197 92 84 88 7t 59 38 21 4 1022 
27 8 42 71 101 163 264 235 193 159 122 63 25 4 1450 
28 4 34 96 142 159 tt3 63 42 59 63 38 25 8 646 
29 8 54 71 54 84 84 109 105 71 46 34 8 nil 
30 8 50 50 42 71 60 151 222 59 75 67 34 4 913 
31 8 34 29 71 80 122 226 176 84 96 42 8 4 980 

Total 4 212 884 1639 2513 3240 3500 3744 3751 2671 1803 989 294 20 25264 

!lean 0-1 6-8 21'-5 52-9 81-1 104-5 112-9 120-8 121-0 86-2 ~-2 31-9 9-5 0-6 1'15-0 



TABLE 1 (ConteY.) . 

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

4 5 6 7 8 

Day I 4 46 105 
2 8 46 109 
3 8 54 113 
4 8 50 113 
5 4 42 101 
6 8 54 113 
7 4 34 80 
8 4 46 101 
9 4 8 21 

10 4 21 75 
11 4 17 25 
12 8 59 84 
13 8 54 96 
14 4 13 38 
15 8 29 
16 13 29 105 
17 8 25 46 
18 17 59 130 
19 8 38 88 
20 13 63 122 
21 4 8 21 
22 21 25 
23 17 42 101 
24 .. 8 46 50 
25 13 29 59 
26 8 29 59 
27 17 67 122 
28 4 34 63 84 
29 4 34 88 151 
30 4 29 71 151 

Total 12 303 1230 2517 

Mpan 0·4 10·1 41·0 83·9 

GUlBAL SOLAR RADIATION - WEAN HOURLY VALUES • 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

155 176 201 247 130 130 63 113 
163 218 251 247 218 247 218 138 
159 205 247 264 264 243 210 163 
163 210 243 260 256 230 197 159 
155 205 239 251 256 243 210 172 
168 218 247 268 268 247 222 168 
122 180 222 235 235 210 197 (159) 
155 210 243 264 264 256 218 168 

34 29 25 21 34 3B 29 17 
92 80 159 201 222 226 168 75 
46 113 159 159 176 205 75 67 
84 117 239 264 247 264 117 80 

155 230 226 277 226 210 214 159 
50 105 163 205 126 96 7t 54 
63 109 147 113 210 260 218 159 

138 172 176 197 88 142 84 46 
84 138 214 235 318 264 264 218 

159 168 193 159 201 205 151 126 
96 151 159 134 134 142 109 59 

176 172 168 180 281 260 230 193 
38 109 243 (251 ) (272) (247) 226 71 
21 84 105 88 126 84 84 42 

163 193 218 243 176 180 50 34 
130 247 75 147 210 260 84 155 
130 105 168 268 172 180 117 172 
105 205 180 193 239 272 201 71 
130 151 147 151 201 134 105 105 
109 126 226 277 180 214 184 101 
214 264 281 247 151 96 130 130 
193 159 272 277 193 184 159 113 

3650 4849 51'<36 6323 6074 5969 4605 3487 

121· 7 161· 6 194· 5 210·8 202·5 199· 0 153·5 1 I 6· 2 

APRIL 1969 I . . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

71 25 4 1470 
92 42 8 2005 

113 50 8 2101 
109 50 8 2056 
122 63 B 2071 
109 54 8 2152 

(105 ) 38 8 1829 
122 50 8 2109 

17 13 4 294 
50 21 4 1398 
59 17 13 1135 

122 50 17 1752 
101 54 13 2023 

42 17 4 988 
75 54 13 1458 
63 17 8 1278 

159 54 8 2035 
130 80 21 1799 

42 38 13 1211 
130 80 21 2089 
109 29 4 1632 

42 25 8 755 
25 21 8 1471 
88 67 17 4 1588 

105 92 29 4 1643 
105 71 21 1759 

96 54 29 4 1513 
63 54 38 4 1761 

151 54 29 4 2028 
67 50 21 4 1947 

2684 1384 403 24 49350 

89· 5 46· I 13·4 O·B 1645· 0 



TABLE 1 (Con td ) . 
HOUR 3 4 5 6 7 
L_A_ T_ to to to to to 

4 5 6 7 8 

Day 1 4 29 54 101 
2 4 21 67 113 
3 4 21 50 
4 21 59 96 
5 4 46 96 197 
6 4 21 :14 
7 8 42 88 147 
8 8 29 80 163 
9 4 38 80 168 

10 8 34 38 
11 8 17 21 
12 8 21 46 46 
13 )4 17 17 25 
14 4 21 50 101 
15 8 46 113 159 
16 8 42 59 151 
17 4 21 34 75 
18 8 21 17 46 
19 4 25 109 155 
20 4 17 25 46 
21 8 46 75 105 
22 8 42 96 88 
23 8 29 80 96 
24 4 38 71 67 
25 8 46 38 54 
26 8 17 29 38 
27 17 71 126 180 
28 8 42 117 189 
29 8 13 21 29 
30 4 8 8 17 
31 13 38 130 142 

Total 178 871 1878 2957 

Yean 5-7 28- 1 60-6 95-4 

, 
GLOBAL SOlAR RADIATION - IlEAN HOURLY VALUES • 

2 
(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

138 126 272 314 335 2:11 256 168 
151 201 142 138 168 184 109 50 

50 75 63 54 130 92 96 96 
214 285 293 184 247 230 28:1 168 
205 205 272 214 239 172 155 138 

96 159 205 155 176 168 134 29 
117 84 130 96 75 75 75 46 
230 243 251 285 180 235 126 105 
176 210 201 251 251 235 210 205 

50 155 201 318 327 302 264 239 
59 84 126 180 134 272 138 180 
50 42 46 84 126 126 201 130 
38 54 88 71 84 80 59 34 

117 159 272 168 197 142 109 159 
180 75 268 151 29 210 159 50 
163 302 310 155 323 260 189 222 

63 88 122 147 80 230 180 197 
239 268 264 281 289 314 306 293 
113 130 168 155 88 88 88 63 

63 63 71 54 67 54 113 176 
210 230 247 235 281 159 168 163 

96 163 105 172 260 126 61 59 
80 88 34 34 21 21 25 17 
84 256 289 264 67 96 230 205 

155 176 138 71 201 239 151 193 
54 109 151 126 134 84 63 155 

176 218 159 163 147 163 189 117 
180 214 260 159 239 201 122 113 

29 54 42 42 130 155 176 163 
29 92 142 67 126 109 117 159 

134 142 197 201 214 189 235 80 

3739 4750 5529 4989 5365 5262 4795 4172 

120- 6 153-2 178-4 160-9 173-1 169-7 154-7 134-6 

MAY 1969 I 

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

126 84 46 8 2312 
54 25 4 1431 
54 29 8 4 826 

159 105 46 8 2400 
96 38 21 4 2102 
17 13 8 4 1243 
42 46 21 8 1100 
50 21 13 4 2023 

151 59 29 8 2276 
159 101 54 8 2258 
122 113 46 8 1508 

92 46 21 1085 
13 17 4 605 
63 113 59 8 1742 
25 8 13 4 1498 

134 122 63 8 2511 
147 63 54 17 1522 
142 84 34 13 2619 

54 50 25 4 1319 
193 130 46 13 1135 

71 50 25 13 2086 
50 21 8 4 1365 
21 17 17 4 592 

138 84 59 21 1973 
142 109 63 17 1801 
155 134 75 21 1353 

71 75 38 21 1931 
84 88 54 25 2095 
71 80 38 8 1059 

105 138 50 25 4 1200 
105 71 25 4 1920 

2906 2134 1067 294 4 50890 

93- 7 68-8 34-4 9-5 0-1 1641 - 6 



TABLE 1 (Contd ) . 
HOUR 3 4 5 6 7 
L.A. T. to to to to to 

4 5 6 7 B 

Day 1 8 50 138 168 
2 8 38 38 71 
3 4 17 50 155 
4 17 71 117 184 
5 21 75 134 193 
6 13 50 88 151 
7_ 8 34 126 210 
8 21 63 117 176 
9 21 50 92 147 

10 17 63 122 155 
11 25 75 130 189 
12 17 71 122 184 
13 17 50 122 184 
14 8 38 84 109 
15 4 21 42 54 
16 8 67 105 159 
17 13 21 50 147 
18 17 38 117 163 
19 17 50 134 184 
20 8 38 84 180 
21 13 8 21 159 
22 13 29 50 101 
23 8 38 67 92 
24 4 17 42 71 126 
25 25 80 113 151 
26 8 34 67 96 
27 4 25 80 92 163 
2R 25 3R 92 168 
29 4 13 50 142 184 
30 21 25 42 117 

Total 12 440 1 ,10·1 2769 4520 

Mean 0·4 14·7 46-8 92·3 150·7 

GLOBAL SOlAR RADIATION - IoIEAN HOURLY VAWES • 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

197 251 214 151 193 151 147 147 
59 96 101 80 80 50 59 71 

210 222 159 247 251 243 134 80 
247 277 218 184 226 235 172 130 
251 306 327 297 222 226 138 214 
122 117 117 117 113 151 147 134 
247 247 310 306 297 297 277 247 
235 285 306 297 285 281 281 239 
193 117 256 297 268 2~6 168 138 
251 293 323 297 293 310 293 251 
239 281 306 310 306 314 289 243 
239 272 281 289 293 293 268 239 
247 188 184 251 281 218 151 88 
113 188 176 180 264 264 251 188 

67 59 101 63 50 88 101 42 
260 289 348 230 297 318 197 193 
163 201 264 214 122 247 247 163 
201 134 268 168 210 214 214 155 
159 113 172 105 126 147 67 71 
251 210 256 243 306 318 235 201 
235 256 335 302 122 264 147 63 
230 222 226 314 105 126 134 272 
168 226 272 218 222 356 180 159 
188 235 251 230 285 180 134 75 
163 247 243 251 256 277 205 147 

63 113 71 59 42 71 109 134 
235 247 172 151 243 163 172 226 
243 272 285 272 243 188 147 151 
176 268 272 314 268 243 247 201 
163 247 218 180 130 147 134 126 

5815 6479 7032 6617 6399 6636 5445 4788 

193· 8 216·0 234·4 220-6 213- 3 221· 2 181-5 159-6 

JUNE 1969 I . 
16 17 18 19 20 Total 
to to to to to tor 
17 18 19 20 21 Day 

126 80 42 13 2076 
71 50 17 8 897 

159 75 42 17 2065 
142 101 46 17 2384 
126 71 59 21 2681 

96 67 42 13 1538 
188 134 75 25 4 3032 
188 134 80 29 3017 
105 71 25 13 2217 
210 147 84 25 4 3138 
193 134 75 25 4 3138 
168 126 63 21 2946 

75 113 67 17 2253 
184 105 67 21 2240 

54 25 25 21 817 
134 80 50 17 4 2756 
214 59 34 17 4 2180 

92 46 38 8 2083 
42 21 13 13 1434 
84 105 92 29 4 2644 

122 63 80 17 4 2211 
109 67 63 13 2074 
42 88 42 21 4 2203 
80 42 25 25 2010 
71 29 21 8 2287 

147 159 88 29 4 1294 
155 113 67 25 4 2337 
180 163 75 25 4 2571 

92 67 63 34 4 2642 
92 88 38 13 4 1785 

3741 2623 1598 580 52 66950 

124· 7 87-4 53·3 19·3 1-7 2231 - 7 



TABLE 1 (Contd ) . . 
HOUR 3 4 5 6 7 
L.A. T. to to to to to 

4 5 6 7 8 

Day 1 8 25 54 96 
2 13 42 105 42 
3 13 42 101 176 
4 17 84 113 84 
5 8 29 50 63 
6 8 25 50 84 
7 13 75 130 197 
8 17 25 67 88 
9 4 21 38 101 

10 4 17 29 50 
11 8 25 63 205 
12 13 25 42 54 
13 8 21 50 88 
14 4 21 50 67 
15 13 59 117 180 
16 21 75 63 
17 8 63 130 184 
18 4 13 38 38 
19 4 21 75 67 
20 4 21 67 75 
21 8 25 71 113 
22 4 17 34 29 
23 13 67 117 101 
24 13 67 117 180 
25 13 59 113 168 
26 8 38 46 
27 13 59 80 168 
28 4 34 92 147 
29 8 54 117 113 
30 4 38 92 147 
31 13 42 130 205 

Total 264 1145 2445 3419 

Iok>an /;·5 36·9 78· 9 110· 3 

GLOBAL SOLAR RADIATION - IlEAN HOURLY VAWES • 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

113 168 126 117 109 239 247 159 
42 50 80 84 46 142 105 197 

239 268 226 226 297 289 264 222 
96 130 247 243 159 71 42 63 
96 180 205 205 210 176 176 159 

126 159 184 180 272 230 180 101 
226 226 268 260 251 226 163 155 
113 151 159 126 189 268 247 180 
138 96 180 189 138 101 138 134 

88 117 243 293 318 155 201 155 
256 260 239 184 260 230 210 205 

96 84 130 147 172 235 193 126 
92 122 147 222 297 289 293 268 

126 256 306 327 323 297 277 251 
222 251 277 289 289 281 260 205 
159 96 201 260 327 314 285 243 
122 109 193 105 188 222 251 201 

42 50 38 54 54 46 38 84 
101 222 230 218 285 277 243 159 
138 122 126 281 222 226 147 168 
117 113 306 302 302 176 230 201 

50 63 63 113 138 113 147 96 
193 193 168 180 201 172 122 50 
239 268 302 222 205 218 210 184 
230 260 243 235 214 142 193 176 
46 59 75 205 155 226 176 176 

226 251 272 293 272 176 155 163 
80 54 105 126 117 126 75 88 

193 214 235 138 172 138 109 96 
197 272 272 142 247 159 126 92 
218 297 247 201 239 138 168 117 

4420 5161 6093 6167 6668 6098 5671 4874 

142-6 166·5 196-5 198-9 215-1 196- 7 182-9 157-2 

JULY 1969 I . 
16 17 18 19 20 Total 
to to to to to for 
17 18 19 20 21 Day 

122 67 34 13 4 1701 
180 134 84 29 4 1379 
168 122 67 25 4 2749 

67 67 59 8 1550 
134 84 46 21 4 1846 
138 54 59 13 4 1867 

88 59 38 17 2392 
184 113 75 17 4 2023 
109 80 42 17 1526 
155 142 84 29 4 2084 
134 101 54 8 2442 
151 113 59 25 4 1669 
176 84 80 34 4 2275 
193 130 75 25 4 2732 
130 105 38 13 2729 
172 113 71 17 2417 
117 109 54 13 2069 

54 17 17 587 
88 42 17 4 2053 

105 80 50 17 1849 
122 101 34 13 2234 

63 21 13 4 968 
25 25 13 17 4 1661 

147 67 38 8 2485 
109 46 17 4 2222 
130 117 67 17 1541 
163 126 34 8 2459 

50 54 42 13 1207 
71 42 25 8 1733 
96 54 21 8 1967 
50 38 21 8 2132 

3691 2507 1428 453 44 60548 

119-1 80-9 46-1 14- 6 1-4 1953· 2 



TAIlLE 1 (Contd ) 

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

4 5 6 7 8 

Day 1 4 42 88 84 
2 4 21 67 151 
3 4 50 92 75 
4 4 13 54 126 
5 4 54 80 168 
6 4 46 75 138 
7 4 38 96 138 
8 13 21 50 
9 (4) (21) (50) (101 ) 

10 4 29 84 130 
11 4 25 88 134 
12 8 29 54 
13 4 13 17 
14· 8 25 46 
15 8 25 50 
16 13 46 80 
17 21 58 147 
18 4 17 46 
19 13 75 96 
20 17 46 84 
21 13 38 96 
22 17 42 75 
23 29 92 151 
24 8 21 34 
25 8 54 80 
26 4 17 38 
27 8 34 88 
28 4 34 84 
29 8 29 96 
30 4 29 50 
31 4 21 29 

Total ·10 5S5 1540 2736 

Mean 1 . 3 17·9 49·7 88·3 

GWBAL SOLAR RADIATION - IJEAN HOURLY VAUJES , 2 
(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

138 71 71 184 71 151 46 21 
159 239 230 243 239 260 272 180 

75 142 75 80 67 75 29 38 
205 218 176 239 272 314 281 189 
226 226 151 134 310 193 105 117 
189 163 142 142 176 193 180 134 
168 272 210 344 318 335 155 88 

59 126 230 260 109 126 134 130 
205 251 230 272 260 277 247 155 
117 201 222 176 184 151 105 71 
214 180 251 201 96 92 71 71 
122 122 142 122 105 42 42 34 

29 63 50 75 71 63 50 38 
46 67 117 155 159 84 151 117 
84 142 138 71 38 34 29 59 

109 222 251 277 256 214 197 168 
193 210 222 163 172 142 75 46 

54 71 96 159 247 159 172 201 
168 210 168 239 230 205 205 180 
134 134 168 243 184 272 239 147 
138 243 289 277 264 222 189 193 
113 117 147 155 151 210 197 117 
197 251 285 184 189 168 197 168 

50 54 ·67 67 80 54 42 29 
75 134 134 193 235 210 113 147 
63 117 226 222 251 264 235 197 

163 142 268 293 201 264 230 184 
63 142 147 147 96 122 142 109 

109 122 134 230 272 256 210 176 
50 84 126 210 226 264 235 180 
50 88 126 117 142 109 63 42 

3765 4824 5289. 5874 5671 5525 4638 3726 

121·5 155·6 170· 6 189·5 182· 9 178· 2 149· 6 120· 2 

AUGUST 1969 I . 
16 17 18 19 20 Total 
to to to to to tor 
17 18 19 20 21 Day 

13 13 4 1001 
210 122 54 13 2464 

21 17 8 4 852 
122 109 50 4 2376 

63 34 17 8 1890 
109 96 29 8 1824 

63 46 21 4 2300 
113 42 29 4 1446 
109 50 21 4 2257 

75 21 25 4 1599 
46 38 25 4 1540 
21 13 8 864 
34 21 8 536 

109 75 29 8 1196 
59 46 17 4 804 

122 80 34 4 2073 
46 29 17 4 1545 

117 88 29 4 1464 
138 63 21 2011 
122 71 17 4 1882 

88 80 29 2159 
101 84 25 4 1555 

88 63 25 2087 
38 29 13 586 
80 29 13 1505 

122 80 29 4 1869 • 
130 59 17 2081 

63 34 17 1204 
113 84 21 1860 

75 50 8 1591 
29 25 8 853 

2639 1691 668 93 49274 

85·1 54·5 21· 5 3·0 1589· 5 



TABLE 1 (Contd ) , 

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

4 5 6 7 8 

Day 1 13 42 63 
2 4 17 46 
3 4 25 50 
4 4 21 38 
5 4 17 71 
6 4 50 71 
7 4 17 38 
8 8 46 
9 4 46 96 

10 13 34 
11 4 21 
12 4 29 71 
13 13 29 
14 13 38 
15 8 13 
16 4 8 
17 8 17 
18 8 59 
19 4 13 
20 21 34 
21 13 25 
22 21 80 
23 8 25 
24 4 13 
25 17 38 
26 8 46 
27 8 38 
28 4 71 
29 13 59 

.30 4 38 

Total 45 468 1289 

Mean 1· 5 15· 6 43·0 

GLOBAL SOLAR RADIATION - MEAN HOURLY VAUlES • 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

142 197 159 201 101 96 63 59 
147 201 117 151 138 122 92 96 
159 218 256 277 277 251 155 109 

63 63 75 75 105 92 71 38 
59 96 134 71 67 80 75 38 
88 113 251 285 281 243 172 155 
59 92 168 197 193 159 122 75 
80 163 172 92 113 96 155 159 
75 105 88 92 134 101 42 50 
58 75 71 84 142 197 172 109 
54 105 113 130 80 159 155 101 

163 210 251 302 226 134 180 138 
67 109 134 210 201 168 122 80 
50 80 109 101 88 34 17 13 
29 42 42 75 75 71 105 96 

8 8 13 13 25 25 17 25 
42 63 84 75 21 25 21 21 

109 96 155 147 205 214 142 122 
29 71 159 105 109 193 163 130 
67 80 134 109 92 113 59 50 
42 109 134 101 168 210 151 126 

130 105 113 235 134 163 168 113 
54 172 230 230 205 168 109 92 
63 105 105 46 193 126 54 54 
54 163 142 201 172 138 84 63 
84 71 84 109 138 63 42 29 

105 142 163 122 138 155 122 96 
109 88 63 63 50 71 189 109 
113 163 193 96 168 109 96 113 

75 163 159 184 126 105 105 59 

2377 3468 4071 4179 4165 3881 3220 2518 

79·2 115· 6 135·7 139·3 138·8 129· 4 107· 3 83·9 

SEPTEAffiER 1969 I 

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

63 38 8 1245 
67 50 13 1261 
42 21 4 1848 
21 13 4 683 
25 17 4 758 

105 46 4 1868 
29 8 1161 

109 46 4 1243 
46 21 4 904 
46 13 4 1018 
50 21 8 1001 
84 50 4 1846 

105 38 4 1280 
8 4 4 559 

75 34 4 669 
13 4 163 
34 29 4 444 -o 
75 42 4 1378 
75 29 4 1084 
21 13 793 
46 17 1142 
58 17 1337 
42 17 1352 
25 13 801 
29 13 1114 
29 8 711 
50 17 1156 
42 17 876 
42 13 1178 
42 8 1068 

1498 677 85 31941 

49·9 22·6 2·8 1064· 7 • 



TABU: I (Contd ) 

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

4 5 6 7 8 

Day 1 8 42 
2 4 21 
3 4 17 
4 13 
5 4 17 
6 4 25 
7 4 17 
8 4 13 
9 21 

10 4 21 
11 4 34 
12 4 17· 
13 4 8 
14 4 34 
15 17 
16 8 
17 34 
18 4 
19 4 
20 8 
21 4 
22 4 
23 8 
24 13 
25 4 
26 4 
27 4 
28 4 
29 8 
30 4 
31 4 

Total 52 436 

Me-an 1'7 14' I 

GLOIlAL SOLAR RADIATION - ILEAN HOURLY VALUES • 
2 

(J/cm ) 

8 9 10 It 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

71 101 159 159 151 117 75 34 
29 105 142 105 50 80 92 54 

(38) (75 ) (84 ) (84 ) 71 84 54 29 
38 80 92 142 189 80 50 59 
46 59 80 122 50 75 54 25 
63 122 176 197 201 130 71 54 
59 75 126 180 138 105 96 54 
29 46 71 142 163 71 34 34 
46 113 96 84 38 38 84 75 
63 117 159 172 180 159 126 84 
67 92 138 155 168 151 113 71 
21 34 34 105 130 17 13 17 
29 92 142 84 134 101 59 25 
54 67 29 105 126 117 109 75 
59 134 176 88 29 34 29 21 
29 46 67 75 50 71 63 25 
75 113 138 155 126 96 92 59 

8 17 25 38 38 63 42 34 
25 54 42 88 88 71 75 50 
21 25 34 38 34 29 25 17 
17 29 46 71 122 38 38 46 

4 29 101 67 151 88 67 13 
25 25 21 21 42 46 25 34 
63 101 126 63 88 80 105 42 
21 59 117 92 80 46 34 21 
29 80 63 126 84 88 75 38 
21 42 42 42 42 34 29 17 

8 17 42 67 17 25 46 21 
50 96 126 147 147 134 84 42 
25 42 75 84 54 46 42 25 
17 34 59 71 63 63 38 21 

1150 2121 2828 3169 3044 2377 1939 1216 

37'1 6S'4 91' 2 102' 2 9S'2 76· 7 62'5 39'2 

OCTOBER 1969 I 

16 17 18 19 20 Total 
to to to to to tor 
17 18 19 20 21 Day 

34 4 955 
34 8 724 
17 4 561 
58 13 814 
17 4 553 
17 4 1064 
25 8 887 

8 615 
42 4 641 
42 4 1131 
34 8 1035 
17 4 413 

8 686 
38 4 762 

8 595 
8 442 

17 905 --17 286 
29 4 530 

8 239 
8 419 
8 532 

17 264 
17 4 702 
13 487 

8 595 
4 277 
4 251 

13 847 
8 405 
4 374 

582 77 18991 

IS' 8 2'5 612' 6 



on -TABLE 1 (C td ) 

HOL'R 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

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

10 4 
11 
12 4 
13 4 
14 
15 
16 
17 4 
18 
19 
20 
21 
22 4 
23 
24 
25 
26 
27 
28 
29 
30 

Total 64 

Mean, 2- 1 

GLOBAL SOLAR RADIATlO:' . - MEAN HOURLY VALUES • 
2 

(J/cm ) 

8 9 10 11 12 13 14 15 
to to to to to to to to 

9 10 11 12 13 14 15 16 

38 67 134 96 122 96 71 34 
17 54 63 105 71 63 80 34 

8 21 25 25 21 17 13 4 
34 67 122 138 168 101 92 54 
42 88 75 122 126 109 46 21 
17 38 46 88 117 105 67 17 
29 67 59 117 59 21 17 17 
29 59 105 126 126 117 75 25 
13 46 71 54 117 96 71 38 
29 63 67 71 67 50 42 21 

4 13 17 21 25 25 25 13 
13 29 59 42 134 75 50 25 
29 59 80 84 96 105 71 25 
13 29 38 34 38 34 17 8 
17 29 63 122 117 96 50 25 

4 4 17 17 21 29 25 21 
13 25 38 113 96 71 54 13 

8 8 13 29 50 46 25 17 
13 8 21 67 63 67 34 8 
17 46 88 92 67 63 21 8 
13 38 29 25 25 25 8 4 

8 38 50 88 80 63 21 8 
8 34 59 59 67 34 25 8 

13 54 42 80 88 54 21 8 
8 29 63 88 84 59 34 17 
8 25 59 63 59 34 13 8 
8 29 54 63 101 101 50 17 

17 50 80 96 101 71 50 21 
17 50 80 92 96 80 46 17 

8 42 46 92 96 63 29 13 

495 1209 1763 2309 2498 1970 1243 549 

16- 5 40'3 58-8 77'0 83-3 65- 7 41'4 18'3 

16 17 18 19 
to to to to 
17 18 19 20 

4 
4 

13 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 

4 

4 

81 

2-7 

I\OVE~IDER 1969 I -
20 Total 
to for 
21 Day 

670 
495 
134 
793 
641 
503 
398 
670 
514 
418 
147 
435 
557 
211 
523 
142 
431 
200 
281 
402 
167 
360 
298 
360 
382 
269 
423 
490 
478 
389 

12181 

- ~ 406-0 

-'" 



TABLE 1 (Contd ) . 
HOUR 3 4 5 6 7 
L.A.T. to to to to to 

4 5 6 7 8 

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 
28 
29 
30 
31 

Total 

Mean 

GLOBAL SOLAR RADIATION - IoIEAN HOURLY VALUES • 
2 

(J/cm ) , 

8 9 10 11 12 13 14 15 
to to to to to to to to 
9 10 11 12 13 14 15 16 

8 25 59 46 42 29 29 13 
8 21 38 29 21 13 8 4 
8 21 25 29 38 29 17 4 
4 34 59 59 42 54 42 13 
8 13 25 29 29 21 13 4 
8 17 38 63 59 38 17 8 
8 21 21 29 25 13 8 4 
8 17 29 29 29 17 34 13 
4 13 25 29 29 29 17 8 
4 21 38 38 38 29 29 13 
4 21 42 67 67 67 42 13 
4 17 29 46 38 34 25 8 

13 17 21 29 21 21 8 4 
8 25 54 80 96 50 21 8 
4 50 59 50 71 34 21 8 
4 17 29 29 29 21 8 4 

4 13 17 17 8 4 
8 13 8 13 17 13 

4 21 50 75 75 71 3B 8 
4 17 25 29 17 13 8 
4 4 13 17 17 21 8 
8 34 50 75 71 71 25 8 
8 29 50 54 54 42 13 8 
4 17 25 38 42 34 29 8 
8 34 54 75 80 71 29 13 
8 17 59 75 84 71 34 8 
8 34 67 80 71 63 42 13 
4 13 21 13 21 25 13 8 

4 8 21 29 21 17 8 
4 8 46 17 8 8 8 4 
4 8 17 34 21 13 17 4 

173 602 1102 1309 1294 1048 637 219 

5·6 19· 4 35·5 42· 2 41· 7 33·8 20·5 7·1 

16 17 18 19 
to to to to 
17 18 19 20 

4 
4 

4 

12 

0·4 

DECEMBER 1969 I . 
20 Total 
to for 
21 day 

251 
142 
171 
307 
142 
252 
133 
176 
154 
210 
323 
205 
134 
342 . 297 
141 

63 
72 

342 
113 
84 

342 
258 
197 
364 
356 
378 
118 
108 
103 
118 

6396 

206·3 

-'"' 



TABLE 2 

Month Jan. Feb. Mar. 

Day 1 118 398 658 
2 276 494 653 
3 273 595 1245 
4 234 519 917 
5 422 440 1332 
6 53 703 1365 
7 53 707 1349 
8 351 837 1064 
9 50 850 749 

10 148 267 287 
11 263 625 364 
12 131 402 482 
13 223 880 251 
14 259 891 532 
15 284 979 961 
16 352 989 92 
17 264 885 226 
18 411 663 281 
19 382 240 289 
20 88 114 804 
21 189 213 316 
22 310 105 1275 
23 180 394 1119 
24 338 276 1219 
25 95 397 1495 
26 78 429 1022 
27 359 548 1450 
28 403 578 846 
29 316 728 
30 440 913 
31 624 980 

Total 7967 • 15418 25264 

Mean 257' 0 550'6 815· 0 

DAILY TOTAlS OF GLOa\L SOLAR RADIATION 2 (J/cm ) 

Apr. May June July Aug. 

1470 2312 2076 1701 1001 
2005 1431 897 1379 2464 
2101 826 2065 2749 852 
2056 2400 2384 1550 2376 
2071 2102 2681 1846 1890 
2152 1243 1538 1867 1824 
1829 1100 3032 2392 2300 
2109 2023 3017 2023 1446 

294 2276 2217 1526 2257 
1398 2258 3138 2084 1599 
1135 1508 3138 2442 1540 
1752 1085 2946 1669 864 
2023 605 2253 2275 536 . 

988 1742 2240 2732 1196 
1458 1498 817 2729 804 
1278 2511 2756 2417 2073 
2035 1522 2180 2069 1545 
1799 2619 2083 587 1464 
1211 1319 1434 2053 2011 
2089 1135 2644 1849 1882 
1632 2086 2211 2234 2159 

755 1365 2074 968 1555 
1471 592 2203 1661 2087 
1588 1973 2010 2485 586 
1643 1801 2287 2222 1505 
1759 1353 1294 1541 1869 
1513 1931 2337 2459 2081 
1761 2095 2571 1207 1204 
2028 1059 2642 1733 1860 
1947 1200 1785 1967 1591 

1920 2132 853 

49350 50890 66950 60548 49274 

1645' 0 1641'6 2231' 7 1953' 2 1589'5 

1969 . 
Sept. Oct. Nov. Dec. 

1245 955 670 251 
1261 724 495 142 
1848 561 134 171 

683 814 793 307 
758 553 641 142 

1868 1064 503 252 
1161 887 398 133 
1243 615 670 176 

904 641 514 154 
1018 1131 418 210 
1001 1035 147 323 
1846 413 435 205 
1280 686 557 134 

559 762 211 342 
669 595 523 297 
163 .442 142 141 
444 905 431 63 

1378 286 200 72 
1084 530 281 342 

793 239 402 113 
-... 

1142 419 167 84 
1337 532 360 342 
1352 264 298 258 

801 702 360 197 
11 14 487 382 364 

711 595 269 356 
1156 277 423 378 

876 251 490 118 
1178 847 478 108 
1068 405 389 103 

374 1 til 

31941 18991 12181 6396 

1064' 7 612'6 406'0 206'3 
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Fig. 1 Mapa showing site of (0) 
(b) Valentia Observatory. 

Kilkenny Meteorological Station and 
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Fig. 2. General layout of Valentia Observatory 
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Cur...,5 A. B, C. D and E 
are the suns azimuth 
and elevation for 

A; June 22 

B; April 21 and AugU5t 23 

C; March 21 and September 23 

D; February 18 and October 25 

E; December 22 

Exposure diagram shOWing Azimuth and Elevation of all object5 which ob5cure the Solarimeter. together with Elevation and Azimuth of the sun at different times of the year. 
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Fig 5 Exposure diagram Showing (1) azimuth and elevation of all objects which obscure solarimder. 

(2) azimuth and elevation of Sun at various times of yror as follows; (A) Jl.I'\e 22, (B) Apr'li 21. 

August 23, (e) March 21, September 23, (D) F"bruory 18, October 25, (E) O"cember 22, 


