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INTRODUCTION
AWNSHADE 3 is a computer program that runs in the MicroSoft Windows environment on personal computers.  It calculates the unshaded fraction of a rectangular window for any given solar position coordinates relative to the window, where the window is shaded by 1. an awning with or without side walls, 2. an overhang of arbitrary dimensions above the window, 3. vertical side fins on either side of the window, or 4. a combination of the awning/overhang and side fins.  It can also calculate this unshaded fraction for a sequence of such positions and output the results to a printer, a print file, and/or to files formatted for importing into graphic plotting programs.  It calculates the effective unshaded fraction of diffuse sky irradiance (or illuminance) incident on the window, assuming uniform sky radiance (luminance), and the effective ground-reflected unshaded fraction.

This new version 3.0 has been given a Windows interface having mouse support and easier input/output operations.

The program includes the capability for handling cases in which shadows of the side of the awning/overhang cross the top of the window.  For more detail on the derivation and technical capabilities of the model, please see the paper "Awning Shading Algorithm Update", by Ross McCluney, ASHRAE Transactions, Vol. 96, Part 1, 1990.

AWNSHADE 3.0 is written in Microsoft VisualBASIC for Windows version 6.0. 

Screen plotting of results is not provided with the current version.  This may be possible with the next version, if there is sufficient interest in this option.

Planned future revisions include the use of a better diffuse sky radiance/luminance angular distribution model.  Please indicate your interest in any of these revisions by contacting the Document Sales Office of the Florida Solar Energy Center at 321/638-100, 1679 Clearlake Rd., Cocoa, FL 32922.

INSTALLATION
Installation consists of running INSTALL.EXE from the distribution floppy diskette which installs the AWNSHADE program on your hard disk.  The default (and recommended) subdirectory is       C:\Program Files\Florida Solar Energy Center\AWNSHADE

but you are given the option of putting the program in any subdirectory of your choosing, on any hard disk drive on your computer that has room for the program.  Less than 500 KB are required .

You can run it from a floppy disk.  In this case, be sure to make a backup copy of the AWNSHADE distribution diskette.

You can use the program to export data files for use by other plotting programs, including MathCAD, Excel, and Sigma Plot. 

AWNING GEOMETRY
The terminology used in defining window and shade dimensions is indicated below:

W    window width

W'   awning/overhang width

L    distance of edge of shade from the wall

H    height of the window

H'   height of the awning/overhang

h    height above the window sill to the lowest point on the

     awning/overhang

h'   height of the bottom edge of the awning sidewall at the wall of the

     building, if present, higher than h

To make the awning have sidewalls with horizontal lower edges, set h' = 0.

To remove the sidewalls altogether, set h' = H' - h so that h + h' = H'.

To turn the awning into a flat, horizontal overhang, set h = H' and h' =

0.0001.

RUNNING THE PROGRAM
To run the program,

MOUSE VERSUS KEYBOARD OPERATION
You may initiate most actions through either mouse clicks or key presses. 

A highlighted letter or number in a window indicates that the associated

command can be initiated by pressing the Alt key and that letter key at the

same time.  You may also select from amongst the options by pressing the

arrow keys or the tab keys until the desired button is selected and then

pressing the Enter key.  In one case a scroll bar is shown along the side

of a text window.  You can use the arrow keys or the click and drag

features of your mouse to scroll to the missing information in this case. 

If you wish to terminate the program before it finishes, just continue

until you reach a window that has a button for exiting the program and

click on it.

PRINTING RESULTS
Results are displayed on the screen as you run the program.  Nearly all results are saved into an ASCII text file called AWNSHADE.PRT.  You can change the name of this file at the beginning of the program or when returning to the print file screen for re-runs of the program.  You also have the option of having your new results write over any previously stored in the file shown in this window or append to the end of whatever might already be in this file.

This can be used, for example, to save the results of many repeated runs of the program in one file, even if these runs are separated by periods during which the computer is turned off.  It may be used to discard erroneous results resulting from inputting the wrong data before a calculation is performed.  Finally, you can use this option to save results in a number of separately named files, with each of these names selected by you at the beginning of each run.

There is also an option, shown later in the program, to print out a standard table of results for selected altitude and azimuth angles each covering the range from 0 to 90 degrees.  Of course a window "sees" 180 degrees of azimuth, but the program assumes a window and shading geometry

that is perfectly symmetrical about a vertical plane through the center of the window.  Thus the unshaded fraction need be computed for only half of this 180 degree range of azimuth.

There are several different cases in the algorithm for which the formula for computing the unshaded fraction is different.  They are designated I, IA, II, IIA, III, IVA, IVB, IVC, V, and None for the direct sun and I, IA, II, IIA, III, and None for the ground-reflected condition.  Refer to the ASHRAE Journal article mentioned above for a detailed description of these cases.  The printed report tells how many times each of these cases was used in calculating the diffuse unshaded fraction and the ground-reflected diffuse unshaded fraction.  It also documents the altitude and azimuth ranges used in calculating the diffuse unshaded fraction as well as the number of sky directions employed in this calculation.

PLOTTING RESULTS
Normally one plots the change in USF versus altitude angle for each of several different azimuth angles to characterize the shading over the full ranges of altitudes and azimuth.  If the output data file generation option is selected, output data files named AWNONLY1.DAT through AWNONLY5.DAT, or FINONLY1.DAT through FINONLY5.DAT, or AWN&FIN1.DAT through AWN&FIN5.DAT are generated that provide five header lines followed by two columns of altitude angle in degrees and USF data.  Files numbered 1 through 5 are for azimuth angles 0.0006, 20, 40, 60, and 80 degrees, respectively.

To plot these results, this ASCII text data should be imported into the spreadsheet portions of your selected plotting program and then the program should be told which columns to plot versus which angles for each of the plots of interest.  With SigmaPlot, for example, this is done with a few simple mouse clicks.

Installation procedure[?]: Then you follow the onscreen prompts to exit while saving what you have

done.  This will include a window that asks you where you wish to put the

program start icon in your startup menu.  You can put it in the "Start

menu" folder, so it will show up immediately after you click the "Start"

button.  Or you can put it in the "Programs" folder, so it will show up

after you click the "Start" button and then the "Programs" button.  Some

users like to have two separate sub-folders in their "Programs" folder, one

for  DOS applications and another for Windows applications. 

Click on the destination you wish for AwnShade and then finish the

"Settings" procedure. You'll see a window where you can give the name

"AwnShade" (or "AwnShade v2.0") for the icon in the Start menu. 

Once you complete this procedure, you should be able to click on the

"Start" button and soon therafter find an icon with the name AwnShade

on it. You can change the icon by re-setting the properties for this icon. 

Once in the "Properties" window for AwnShade, click on the "Program tab"

and then on the  "Change icon" button and provide the path

"c:\AwnShade\AwnShade.ico" to the AwnShade.ico icon file.  The icon is

shown to the left.  Once you are back to the Windows 95 main screen you can

run AwnShade by clicking on the icon. 
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