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1. Program execution
Enter ‘solar0’ in the command window to execute the program
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A window with 6 options in the main menu will pop up from the monitor as shown
below. The 6 options are: Edit, Radiation, Time, Angle, Terrestrial and Misc..
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2. Main menu

2.1. Edit
The first option provides ‘ Edit’ function, allows users to set the date and latitude
for further calculation. Users can enter a vaue between 1 to 365 for the cell
following ‘Julian day and enter the latitude for the location of interest. The
program will calculate the corresponding calendar day and displayed as shown in
the figure. The information of the latitude will be discussed further in section
25.1.

<} Solar Enginesring Fundamentals
Edit Eadiation Time Angle Temestial Misc

Belect Tulian day

Select hovr and angle for o
<} Edit I ] B <} Editl I ] |
Julian day IT haur[zolar noon] hour angle
Calendar day 1/10 |05 x| | 1m0
Latitute IT M RATIO 1t
Save Cloze




2.2. Radiation

Fundamentals
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2.2.1. ET Radiation
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Extraterristrial radiation, Ym=
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2.2.2. ET Solar Irradiance

Spectral iradiance, W.-’m2f|.| m
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2.2.3. ET daily insolation on horizontal surface
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E.T. solar radiation on a HORL. plane at assigned latitude & on 1410
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2.2.4. ET Solar fraction
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2.2.5 Unit Conversion
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2.3. Time
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2.3.1. Solar declination

Solar declination as a function of tirme of year & on 628
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2.3.2. Equation of Time

Eq.of time & Exact time offset at long.= -121.5% with Std Long=-120 on B/28
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Solar declination, degree
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2.4.Angle
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2.4.1. Sunrise/Sunset hour

Far a location at Latitude=236° on B/28
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At Latitude=25.03 on 5/28 for surface w tilted angle(Zc)=0 & Azimuth angleidc)i=0
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2.4.4. Solar atitude vs. azimuth angle

Saolar angles for locations at 45 deg. Latitute
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2.4.5. Top view of sun’s track
Top view of sun's track: at 45 deg. Latitute on 389 5,12/21 & 449
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2.4.6. Side view of sun’strack

Side view of sun's track: at 45 deg. Latitute on 3896 ,12/21 & 48

2.4.7. Global view
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2.5. Terrestrid
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2.5.1. ET total radiation ratio (rt) on horizontal surface
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estimate houtly solar radiation based on daily solar radiation on horizontal surfaces
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2.5.2. ET diffuse radiation ratio (rd) on horizontal surface
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estimate hourly solar radiation based on daily salar radiation on horizontal surfaces
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Legend shows hours away from solar noon
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2.6. Misc.
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3. Source code
Please download ‘solarQ.zip’ file from the internet. The zip file contains 3
MATLAB program files, including ‘ solarO.nm, ‘analemma.m’ and ‘Sc_cal.m’, and a
default data file, entitled ‘solar.txt’.



