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TECHNICAL ABSTRACT

Analysis of Solar Insolation Over Karachi (Pakistan)

I. A. Raja, J. W, Twideli* and S. B. H. Abidi

Department of Physics, University of Baluchistan, Quetta, Pakistan
*Energy Studies Unit, University of Strathclyde, Glasgow, UK

From the knowledge of extraterrestrial insolation H, day length N, and bright sunshine hours
n, insolation-sunshine relation H/H =a+b /N, is established for the prediction of monthly average
daily global insolation H over Karachi. The coefficients a and b of the relation are evaluated by the
least squares method and arc listed in Table 1. The table also shows that the estimated values of Bagree
fairly well with the measured data. The relation thus can be applied for the estimates of H, to the coastal
localities, Jiwani and Pasni, where sunshine hours are recorded regularly.

For the prediction of daily diffuse insolation I 4 AMong the different correlations considered,
Modi & Sukhatme's relation H/H = 14112 + 1.6956 H/H_ [1] is found more appropriate for this
region. The estimated diffuse insolation by this relation is also given in the Table 1.

The available global insolation over Karachi i encouraging from the point of view of application,
The insolation remains around 20 MJ/m? per day throughout the year. The diffusc insolation is the
least, 25% of the total, during winter (clear sky) while in summer it increases to about 50% duc 10
an overcast sky.

Table 1. Solar insolation over Karachi - the data.

Ttem Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
—ﬁh Estimated 2430 2852 33.95 37.62 3977 4043 39.97 3825 35.11 3022 2547 2298
fl Measured 8.59 892 886 948 9.86 816 501 494 7.47 928 910 866
N, Estimated 1064 1118 11.88 1261 1321 1352 1339 12838 12 19 1146 10.82 1048
H Measured 15.83 18.00 21.05 2248 2344 2275 19.16 17.85 18.94 1936 1642 14.88
H Estimated 15.94 1725 2097 23.02 2351 2244 19.81 1756 1935 1894 1671 1505
Fe Difference 0.4 26 04 24 03 14 33 1.6 2.2 22 -i.8 -1l
Coclficient, a 0.047 0053 0200 0.193 0031 0109 0157 0.112 0.052 0.088 0.055 0.082
Cocfficient, b 0754 0704 0565 0.565 0747 0740 0.906 0514 0.819 0.665 0715 0693
Correlation 0.85 079 066 082 059 085 087 083 093 057 076 065

coefficient, r

ﬁ‘ Estimated 4.90 615 730 892 944 1039 1146 1106 031 630 524 4467
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