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Table 5.2

Summary Solar Ephemerisa

Date

Declination
Equation 
of Time Declination

Equation 
of Time

Deg Min Min s Date Deg Min Min s

January −1 −23 −4 −3 −14 February −1 −17 −19 −13 −34
−5 −22 −42 −5 −6 −5 −16 −10 −14 −2
−9 −22 −13 −6 −50 −9 −14 −55 −14 −17

−13 −21 −37 −8 −27 −13 −13 −37 −14 −20
−17 −20 −54 −9 −54 −17 −12 −15 −14 −10
−21 −20 −5 −11 −10 −21 −10 −50 −13 −50
−25 −19 −9 −12 −14 −25 −9 −23 −13 −19
−29 −18 −9 −13 −5

March −1 −7 −53 −12 −38 April 1 +4 14 −4 −12
−5 −6 −21 −11 −48 5 5 46 −3 −1
−9 −5 −48 −10 −51 9 7 17 −1 −52

−13 −3 −14 −9 −49 13 8 46 −0 −47
−17 −1 −39 −8 −42 17 10 12 +0 13
−21 −0 −5 −7 −32 21 11 35 1 6

25 +1 30 −6 −20 25 12 56 1 53
29 3 4 −5 −7 29 14 13 2 33

May 1 +14 50 +2 50 June 1 +21 57 2 27
5 16 2 3 17 5 22 28 1 49
9 17 9 3 35 9 22 52 1 6

13 18 11 3 44 13 23 10 +0 18
17 19 9 3 44 17 23 22 −0 −33
21 20 2 3 24 21 23 27 −1 −25
25 20 49 3 16 25 23 25 −2 −17
29 21 30 2 51 29 23 17 −3 −7

July 1 +23 10 −3 −31 August 1 +18 14 −6 −17
5 22 52 −4 −16 5 17 12 −5 −59
9 22 28 −4 −56 9 16 6 −5 −33

13 21 57 −5 −30 13 14 55 −4 −57
17 21 21 −5 −57 17 13 41 −4 −12
21 20 38 −6 −15 21 12 23 −3 −19
25 19 50 −6 −24 25 11 2 −2 −18
29 18 57 −6 −23 29 9 39 −1 −10

September 1 +8 35 −0 15 October 1 −2 53 –10 −1
5 7 7 +1 2 5 4 26 −11 −17
9 5 37 2 22 9 5 58 −12 −27

13 4 6 3 45 13 7 29 −13 −30
17 2 34 5 10 17 8 58 −14 −25
21 1 1 6 35 21 10 25 −15 −10
25 −0 −32 8 0 25 11 50 −15 −46
29 −2 −6 9 22 29 13 12 −16 −10

(continued)
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angle hs is based on the nominal time of 24 h required for the sun to move 
360° around the earth or 15° per hour. Therefore, hs is defined as

	

hs /h hours from local solar noon

Minutes from local solar no

= ⋅

=

15° ( )

oon
/ ree4 min deg

.
�

(5.25)

Again, values east of due south, that is, morning values, are negative; and 
values west of due south are positive.

The latitude angle L is the angle between the line from the center of the earth 
to the site and the equatorial plane. The latitude may be read from an atlas and 
is considered positive north of the equator and negative south of the equator.

5.3.1 � Solar Time and Angles

The sun angles are obtained from the local solar time, which differs from 
the local standard time. The relationship between the local solar time and the 
local standard time (LST) is

	 Solar time LST ET degree.st local= + + − ⋅( ) min/l l 4 	 (5.26)

where
ET is the equation of time, which is a correction factor that accounts for the 

irregularity of the speed of earth’s motion around the sun
lst is the standard time meridian
llocal is the local longitude

Table 5.2 (continued)

Summary Solar Ephemerisa

Date

Declination
Equation 
of Time Declination

Equation 
of Time

Deg Min Min s Date Deg Min Min s

November 1 −14 −11 +16 21 December 1 −21 −41 11 16
5 −15 −27 16 23 5 −22 −16 9 43
9 −16 −38 16 12 9 −22 −45 8 1

13 −17 −45 15 47 13 −23 −6 6 12
17 −18 −48 15 10 17 −23 −20 4 47
21 −19 −45 14 18 21 −23 −26 2 19
25 −20 −36 13 15 25 −23 −25 +0 20
29 −21 −21 11 59 29 −23 −17 −1 39

a	 Since each year is 365.25 days long, the precise value of declination varies from year to year. 
The American Ephemeris and Nautical Almanac, published each year by the U.S. Government 
Printing Office, contains precise values for each day of each year.
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