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8.26 Solar ansian

The sun is the source of heat radiations and it emits heat radiations in all directions. The e
receives only a fraction of the energy emitted by the sun. The atmosphere also absorbs 2 pat of
heat radiations and air, clouds, dust particles etc. in the atmosphere scatter the heat and light radiatioy
falling on them. From the quantity of heat radiations received by the earth, it is possible to ey,
the temperature of the sun. Therefore, to determine the value of a constant, called solar congy,
certain ideal conditions are taken into consideration.

Solar Constant. It is the amount of heat energy (radiation) absorbed per minute by the sy
a perfectly black body surface placed at a mean distance of the earth from the sun, in the absenc|
the atmosphere, the surface being held perpendicular to the sun’s rays.

The instruments used to measure the solar constant are called pyrheliometers. The heat eneny
absorbed by a known area in a fixed time is found with the help of the pyrheliometer. To eliminat i
effects of absorption by the atmosphere, the value of the solar constant is found at various altiudsd
the sun on the same day under similar sky conditions. If S is the observed solar constant, §, the
solar constant and Z the altitude (angular elevation) of the sun, then

Si=s asecZ
S0
or log S = log Sy +sec Z log a .81
Here a is a constant.

£ gr'aph is plotted between log § along the y-axis and sec Z along the x-axis. The graph
straight line. Produce the graph to meet the y-axis. The intercept on the y-axis gives 1085 P

value of log Sy, the value of S, the solar constant can be calculated. The value obtail Nl

between 1.90 and 2.60 calories per Sq cm per minute.
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B s temperagyre gives the effective temperature of the sun acting as a black l?ody radiator, The
< empersy e of the sun is higher than this value. The temperature of the sun 18 usually taken as
. U

T‘““Derature of the sun can also be calculated from Wien’s displacement law,

A SRORROD . - (8.19)
J*?:Lwavelength of the radiations for which the energy is maximum in the_ Spectrum is 4900 x
Sub

S'ﬁ““ing the value of Jun, the value of T comes out to be 5902 K. This val

ue is in agreement
lqdccemﬁd value. Hence, the effective temperature of the sun (photosphe
“s Qﬂlm.l- “ am —— S

re) is about 6000 K.
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