SOLAR APPARENT TIME AND MEAN SOLAR TIME

Solar Apparent Time:

Since a man regulates his time with the recurrence of light and darkness due to rising
and setting of the sun, the sidereal division of time is not suited to the needs of every day life,
for the purposes of which the sun is the most convenient time measurer. A solar day is the
interval of time that elapes between two successive lower transits of the sun’s centers over the

meridian of the place. The lower transit is chosen in order that the date may change at mid-

night. The solar time at any instant is the hour angle of the sun’s centre reckoned westward
from Oh to 24h. This is called the apparent solar time, and is the time indicated by a sun-dial.
Unfortunately, the apparent solar day is not of constant length throughout the year but
changes. Hence our modern clocks and chronometers cannot be used to give us the apparent
solar time. The non-uniform length of the day is due to two reasons :

(1) The orbit of the earth round the sun is not circular but elliptical with sun at one of
its foci. The distance of the earth from the sun is thus variable. In accordance with the law of
gravitation, the apparent angular motion of the sun is not uniform — it moves faster when is
nearer to the earth and slower when away. Due to this, the sun reaches the meridian
sometimes earlier and sometimes later with the result that the days are of different lengths at
different seasons.

(2) The apparent diurnal path of the sun lies in the ecliptic. Due to this, even though
the eastward progress of the sun in the ecliptic were uniform, the time elapsing between the
departure of a meridian from the sun and its return thereto would vary because of the
obliquity of the ecliptic.

The sun changes its right ascension from Oh to 24h in one year, advancing eastward
among the stars at the rate of about 1° a day. Due to this, the earth will have to turn nearly
361° about its axis to complete one solar day, which will consequently be about minutes
longer than a sidereal day. Both the obliquity of the ecliptic and the sun’s unequal motion
cause a variable rate of increase of the sun’s right ascension. If the rate of change of the sun’s

right ascension were uniform, the solar day would be of constant length throughout the year.
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Mean Solar Time :

Since our modern clocks and chronometers cannot record the variable apparent solar
time, a fictitious sun called the mean sun is imagined to move at a uniform rate along the
equator. The motion of the mean sun is the average of that of the true sun in its right
ascension. It is supposed to start from the vernal equinox at the same time as the true sun and
to return the vernal equinox with the true sun. The mean solar day may be defied as the
interval between successive transit of the mean sun. The mean solar day is the average of all
the apparent solar days of the year. The mean sun has the constant rate of increase of right
ascension wisghos the A 100n (LML I3 e MStRnt when the mean sun Is on the meridian.

The mean time at any other instant is given by the hour angle of the mean sun reckoned
westward from O to 24 hours. For civil purposes, however, it is found more convenient to
begin the day at midnight and complete it at the next midnight, dividing it into two periods of
12 hours each. Thus, the zero hour of the mean day is at the local mean midnight (L.M.M.).
The local mean time (L.M.T.) is that reckoned from the local mean midnight. The difference
between the local mean time between two places is evidently equal to the difference in the
longitudes.

From Fig. 1.30 (a) if M1 is the position of the sun, we have

Local sidereal time = R.A. of the sun + hour angle of the sun .. (D
Similarly,
Local sidereal time = R.A. of the mean sun + hour angle of the mean sun ... (2)

The hour angle of the sun is zero at its upper transit. Hence
Local sidereal time of apparent noon = R.A. of the sun ...(3

Local sidereal time of mean noon = R.A. of the mean sun .. (4

Again, since the our angle of the sun (true or mean) is zero at its upper transit while

the solar time (apparent or mean) is zero as its lower transit, we have

The apparent solar time = the hour angle of the sun + 12h .. (5

The mean solar time = the hour angle of mean sun + 12h ... (6)

Thus, if the hour angle of the mean sun is 15° (1 hour) the mean time is 12 + 1 = 13
hours, which is the same thing as 1 o’clock mean time in the afternoon; if the hour angle of
the mean sun is 195° (13 hours), the mean time is 12 + 13 =25 hours, which is the same as 1
o’clock mean time after the midnight (i.e., next. Day).

Source : http://www.nprcet.org/e%20content/Misc/e-Learning/CIVIL/IV%20SEMESTER/CE2254%20-%
20SURVEYING%20II.pdf
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