Introducing ......





       NEC.XLS  (An EXCEL® format workbook)





                    Author:- P.Ward, 1530 Calulu Rd, Bairnsdale, Victoria 3875, Australia     


			pward@magnet.com.au or pward@net-tech.com.au





 AN AUTOMATED ANTENNA MODELLING PROGRAM, 


		INTEGRATING the CONVENIENCE of EXCEL with the POWER of NEC 2





�
Starting  from your antenna design .......  …. on an EXCEL spreadsheet





�





�
....  We can automate a single analysis using NEC 2   ...... no DECK  to manually enter!





�
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...... Or automate a series of analyses by stepping up to three variables, generating Thumbnails as we go.





..and ...


... as well as thumbnails, ANALYSER also gives a summary of gain, F/B, Impedances, and a Figure of Merit based on your targets for each combination of variables.


�






�














Especially useful where models are complex ...... VIEWER lets us quickly visually verify our  wire entry, polarity, and feedpoint.  Individual colors can be assigned to any wire for quick identification. Once the DECKMAKER sheet is entered,


VIEWER will sketch the entered wires at the click of a macro button 


�
... as well as thumbnails, ANALYSER also gives a summary of gain, F/B, Impedances, and a Figure of Merit based on your targets for each combination of variables.








�


Above:- Viewer allows easy assessment of polarities
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      Release B1.12 , 9/4/01.  This version, released privately,  has a restricted number of prepared antenna design sheets. The Workbook is not locked, with the intention that users may add their own antenna design sheets. No charge is made, nor any responsibility accepted.





  WHAT NEC.XLS DOES


	The series of sheets in NEC.XLS allow you to automate most of the common tasks associated with using a NEC 2 engine for modelling antennas, and tabulating the results. This program automates your entire antenna assessment. It will step through up to three design variables at a time in, with increments as selected. Having incremented chosen variables, a NEC ‘INPUT DECK’ is automatically built. This is fed to a NEC 2 engine automatically. The Output file from the NEC engine is then read by EXCEL, and a summary of gain, F/B, and antenna input impedance is produced. If desired, a Thumbnail plot for each design is produced. Finally, a table of results is available, which is sorted by a Figure of Merit based on your weightings. The program thus loops away, building and summarising design changes within your set parameters. 





IS NEC.XLS EASY TO USE?


	The brief answer is NO! The program not only requires careful attention to numerous details, but also requires that the operator understands the NEC 2 Engine, its limitations, and the form and use of the Input Deck. Experience in advanced spreadsheet use is assumed.





IS  THIS PROGRAM FULLY AUTOMATIC?  (The bad news first!)


	If  inputs are entered correctly, only one initial detail falls to ‘Trial and Error’ when using the ANALYSER sheet. I explain this now......


	Once the INPUT DECK is built, EXCEL shells to DOS to run the NEC2 Engine. However, Visual Basic ‘SHELL’ command in EXCEL sets the DOS (NEC 2) program running asynchronously, and EXCEL immediately continues with its next instruction.  This is pointless, because we need to wait for the NEC2 Engine to complete, and produce its output file for EXCEL to use. 


	To  avoid this, we SUSPEND EXCEL for a suitable time, so that when it resumes, the NEC output  file has been completed and is ready to use. The rub is that, initially, we must guess how long to suspend EXCEL for. If we guess too little, EXCEL resumes before a NEC output file is ready, looks for a non existant file, and dies! If we guess too long, we sit about wasting time. 


	On the ANALYSER sheet we must enter an initial educated guess, which becomes easier with experience. (This guess only holds for the first loop, as NEC.XLS reads actual loop time and uses it, after adding a nominated ‘Loop Overhead’, for all subsequent loops.





ARE THERE KNOWN DIFFICULTIES ARISING FROM THE INTEGRATION OF EXCEL and NEC 2?  


	After each loop when using ANALYSER, a Dos window, minimised is left behind, meaning ‘System Resources’  are not freed. Result is that  system may hang after a large number of loops.  To avoid this, you must select  ‘Close on Exit’ within the Dos window ‘Properties’ box in Win 95 (See Appendix 1)


	Because of some difficulty noted using ‘SHELL’, it is now required that you  place NEC.XLS and all other associated files in a directory in ‘C’ drive, named NEC. Doing this guarantees that nothing loses it’s way!  You may change this default  within the  Visual Basic code modules if desired.





CHOOSING A COMPUTER TO RUN NEC.XLS


	Trying to run  an automated series of NEC calculations will be a painful process on a ‘386. We suggest 233 MHz/32 Meg as a suitable entry level.


	As an indication, we setup a 109 wire, 327 segment model of a Helical Antenna, stepping through three variables. Each loop took 399 seconds on the 386DX40/8Meg, but only 11 seconds on a K6-233/64 Meg. machine. Part of this time included the (optional) drawing of a Thumbnail for each design, which is painfully slow on the 386.





SETTING UP YOUR EXCEL TO RUN THIS WORKSHEET


		This is an EXCEL 5 workbook, and obviously you must have EXCEL 5, or later, installed to run the workbook.


	Your EXCEL  must also be running with both Analysis Tool Pack and Analysis Tool Pack-VBA installed. To verify this, select the TOOLS drop down menu from within EXCEL , select ADD INS, and ensure the small check boxes for Analysis Tool Pack and Analysis Tool Pack-VBA are showing a cross to indicate that they are loaded. If not, select both and choose OK on exit to allow EXCEL to load them. This will only have to be done once, as EXCEL will automatically load them in the future at startup. 


	If Analysis Tool Pack and Analysis Tool Pack-VBA do not appear in the list of add ins, this is because your EXCEL 5 has been loaded without these files during the original installation. In this case you will need original disks to allow you to install the missing add-ins, ready to be loaded as detailed above.


	The manual referencing of ‘ATPVBAEN.XLA’ may also be necessary, as explained in the next paragraphs:-


     NEC.XLS requires access to ‘ATPVBAEN.XLA’, which in some installations may be loaded, but need REFERENCING manually. This is done from the TOOLS menu, opening REFERENCES and then selecting ‘ATPVBAEN.XLA’ for correct operation of routines used in the workbook. If this is necessary, in the same menu deselect ‘MISSING: ATPVBAEN.XLA’.


	The REFERENCES menu is not available unless one of the MODULE SHEETS is selected first! (These are the pages at the end of the workbook containing Visual Basic code.)


deselect MISSING: ATPVBAEN.XLA


	(The above advice may not apply to some releases of NEC.XLS)





ANTENNA MODELLING


	These notes do not give any advice or help regarding the modelling process!


	Getting useful results from modelling, and preparing an effective 'deck' for feeding the NEC calculating engine is a highly specialised field. 


	A NEC-2 User's Guide containing basic infomation (PDF Format, requiring Adobe Acrobat reader) is included in this disk set. (READ IT NEXT!) The guide was downloaded from the internet, and acknowledgment is made to WDBN for conversion of the original NEC Operators Manual to PDF format. YOU MUST HAVE AN UNDERSTANDING of the NEC ENGINE, the NEC ‘DECK’, and LIMITATIONS of the MODELING PROCESS before you attempt to use this program.





    The only NEC engine supplied with this program will accept 750 segments, max. It needs to be in a directory with its accompanying error file, FT77L3.ERR. The NEC engine, NEC2D750, is a DOS 'exe'  file, and is automatically run from this Microsoft Excel Workshet, and you may be looking at a DOS screen whilst the engine is at work. On slower computers this may be a long time!  I suggest that you start with small models first, to get the hang of how long things take. 	Your NEC2D750 may have been supplied as a self extracting file, Nse_0750.exe, which will need to be run initially to place  the needed NEC2D750. In your NEC directory.


       The NEC 'INPUT DECK’ created by the DECKMAKER can also be read by stand-alone NEC programs .


          (a) NEC Engines that require two command line arguments


          In this case at the dos prompt, type NEC, or whatever the name of the chosen executable NEC program. You will then be asked to enter the name of your input file. Enter the name you have saved your input deck as. You will then be asked to enter a file name for the NEC output. Give a suitable name, eg. NEC.OUT, and the file will be created and output placed in it.


	(b) NEC Engines that require a single command line argument


	Some public domain implementations of NEC 2, such as the one supplied with this workbook, require an input file that simply nominates both the source (deck) file and output file to be used. In this case, if your deck was saved as "YAGI_4.DAT", and you wanted output in a file called "NEC.OUT", you would create a text file called "INFILE.DAT".  This file would hold just two lines-:


                                                    YAGI_4.DAT


                                                     NEC.OUT


(In this case we are assuming these reside in the same directory as the NEC executable program, otherwise you would have to include paths as well)


     If using NEC2D250.EXE as your chosen NEC engine, at the dos prompt, you would type, NEC2D250  INFILE.DAT. The program would then run, using YAGI_4.DAT as the input source, and place output in a file called NEC.OUT.


	(c) Other NEC Engines.


	There may be other public domain NEC Engines about that are different again. You will require appropriate instructions.








TO DO, and TO KNOW!


	1. All ENTRY BOXES in this workbook are either WHITE or PALE YELLOW and contain RED text.  Other Colored boxes contain  CALCULATED DATA





	2. The NEC engine will not run if they do not find the Fortran 77 error file, FT77L3.ERR, in the same directory. Don't remove it.





	3. The NEC engine will die if an input data file is  wrongly coded, or contains conflicting data. Sometimes the error message will flash on the Dos screen, but you will have to read quickly! Sometimes the output file is being formed when the error is found. In his case, read the output file with a Text File Reader (ie., Notepad). Error messages will be printed at the end of the current line, added before the engine quit.





	4. The NEC engine  is capable of many sophisticated tasks. Read the Manual. Observe the limitations. eg.  NEC is primarily a 'Thin Wire' modelling program.


  The DECKMAKER worksheet does not support all cards that may be required, only the most commonly used. However, you can add extra lines to the ’Deck’ with any text editor, as the NEC-2 engines support all normal NEC inputs.. 


                                             If manually editing, some cards must be placed in the deck only before or after nominated cards. Read the Manual!





	5. Co-ordinate system :-    X  left to right across screen. Positive to right.


                                          		Y  Positive into screen.


                                           	Z Vertical. Positive upwards.





	6.  This program may rely in places on Excel's inbuilt error trapping,  (instead of custom written traps with helpful error messages within the author’s Visual Basic code!)





	7.  This program started life as only an automated NEC DECK generator, at the same time as the author started in VB. One after another, more and more ideas were translated into extra sheets. Consequently, you will find there is no evidence of any planned or structured development. As you may expect, you will find duplicated code, redundant code, inefficient code, clumsy code, weak code, lazy code, multiple declarations instead of globals.





IF THE PROGRAM IS GIVING UNREAL RESULTS, THEN YOU HAVE MADE ENTRY ERROR. eg Specified ‘Over perfectly conducting ground’ but specified an Azimuth plot at 90 deg,(at ground level)!!!





SHEETS IN THIS WORKBOOK





	Before summarising  each sheet, a quick overview of the two ways of using NEC.XLS is given.


	1. SINGLE RUN


	Where a single design or change is to be evaluated


		Step 1. Build your design on a fresh worksheet.


		Step 2. Complete detail on DECKMAKER, including wire coordinates  carried 				over with ‘Copy’ and ‘Paste Special’ command from design sheet.


		Step 3. Using VIEWER, confirm design appearance and feedpoint are correct.


		Step 4. Fill detail in AUTO NEC and automatically run design through NEC 2


		Step 5.  Use DISPLAY for polar plot and summary. Alternatively, view NEC 				Output file with a Text Editor such as Notepad.





	2. AUTOMATIC MULTIPLE RUN, STEPPING NOMINATED VARIABLES


	Where a design or change is to be evaluated by stepping variables through a range. 


		Step 1. Build your design on a fresh worksheet.


		Step 2. Complete detail on DECKMAKER, including wire coordinates  carried 				over with ‘Copy’ and ‘Paste Special’ command from design sheet.


		Step 3. Using VIEWER, confirm design appearance and feedpoint are correct.


		Step 4. Fill detail in AUTO NEC and automatically run design through NEC 2 to 				confirm all data is entered correctly


		Step 5.  (Optional) Use DISPLAY for polar plot and summary. Alternatively, view 


		          NEC Output file with a Text Editor such as Notepad.


		Step 6. Set up ANALYSER with detail of variables to be stepped.


		Step 7. Run ANALYSER. It will loop through all steps, printing a summary of 				results, and thumbnail plot for each loop.





       


WORKSHEET ‘DECKMAKER’


	A sheet to automate production of the NEC input file.


	(a) Manual use.


	If all the entry boxes are entered manually, and the Macro button ‘Make File Now’ is clicked, a NEC input file is created according to name and path specified. Up to 250 wires may be entered. 


	Correct layout of your antenna design worksheet will allow ‘Copy’ and ‘Paste Special’ to quickly bring blocks of wire co-ordinates from the design worksheet into deckmaker. 


	Entries in Column ‘L’ are optional, as they are used by the ‘VIEWER’ worksheet when drawing the antenna, wire by wire as entered in the DECKMAKER.


	Further use of this file will depend on your intentions, and the type of NEC engine being used!


	(b) Automated use


	The DECKMAKER can be used in conjunction with sheets that automate the entire analysis using a nominated NEC engine (AUTO NEC or ANALYSER sheets) 


	AUTO NEC will take a manually entered DECKMAKER and feed it through the appropriate NEC engine. Use of the DISPLAY worksheet then produces the plot, and summarises results by usung the NEC output file. 


	ANALYSER will use DECKMAKER by  feeding it with wire co-ordinate blocks from  astepping nominated variables on an antenna design worksheet. It will then step any nominated variables on the DECKMAKER worksheet, build a NEC DECK, run the NEC engine, and analyse the NEC output file. This process continues until all steps for all nominated variables is complete.





 	Despite the automation, a large amount of fixed data has to be entered during the initial setup. NEC Engine is very unforgiving! Great attention to detail is needed.








WORKSHEET ‘VIEWER’


	Once the DECKMAKER sheet is complete, clicking the DRAW macro button draws the wires using co-ordinates as copied into DECKMAKER.  Making a color index entry in Col ‘M’ beside the wires will enable you to identify particular wires, or groups of wires.


	Left hand ends (View from top) of wires have arrowhead to enable polarity check.


	Your entered feed segment is indicated in red.


	Theta and Phi (Viewing angles) can be varied.


	Some variation of magnification and offsets is also available. 








�


Fig 1. Viewer allows quick check of your design, its polarity, and feed placement.


	Reference axis may be inhibited if desired.











WORKSHEET ‘AUTO NEC’


		AUTO-NEC  automates the task of preparing NEC input files, feeding them to NEC, and viewing results, on a ‘One at a Time’ basis. It should be used to check basic setup of your DECKMAKER prior to using the full automation available in ANALYSER.





Step 1.  Using the worksheet  DECKMAKER, prepare the data required by the NEC engine. Nominate a file name and path where this file is to reside.


     Worksheets are provided to assist generating coordinates for use in' DECKMAKER' showing antennas with dimensions specified by wavelength portions. The rule is to set up an antenna design with wire coordinates specified in terms on wavelength portions. The coordinates should be in a block, enabling a ‘Copy’ and ‘Paste Special’ operation to place the coordinates into DECKMAKER.


    When happy, click the 'Make File Now' button on the  DECKMAKER worksheet, and a file in NEC input format is created.


(A record of this file is made on the DECK FILE INDEX worksheet, which also enables manual editing of your DECKFILE if desired.)





Note:- The NEC engine is unforgiving! Garbage in equals garbage out! Check your entries carefully.


    The worksheet VIEWER is provided to automatically draw the wire segments entered in DECKMAKER, enabling you to check for obvious errors. The DRAW  button on that sheet draws the data from the current DECKMAKER sheet.





Step 2. Nominate the name of input and output files to be used by NEC in the boxes that follow on the worksheet AUTO NEC. 


	The input file nominated should be the same as that nominated to be produced by DECKMAKER.


	 Ensure you nominate an NEC engine appropriate to the number of segments in your model. Running a larger engine than needed takes extra time. (This release is only suoolied with NEC2D250 Engine)





Step 3. Click 'Auto Run NEC' button. An 'Infile', is automatically created, telling NEC which file to process, and which file to send output to. NEC is then run from an automatically produced  batchfile, RUNNEC.BAT, where the specified input file is nominated. 


Key data is then read from the NEC output file and displayed using the worksheet 'DISPLAY'. 


	Both your input and NEC generated output files can also be read as text files with 'Notepad' or similar. 








WORKSHEET ‘DISPLAY’


	Any NEC output file generated by AUTO NEC can be viewed on this sheet. 


	CAUTION:- Your Azimuth or Elevation selection must agree with the data as produced in Deckmaker. Don’t confuse the sheet by nominating ‘E’ plot on the ‘RP’ setup in DECKMAKER, and ask for an ‘A’ plot! The gain and angle data can also be extracted from the NEC output file and displayed to right of plot. 
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Fig 2. The output report provided by DISPLAY. 


	NEC Output files can also be read by any Text editor, such as Notepad.








WORKSHEET ‘ANALYSER’


	ANALYSER completely automates the design and evaluation process.


	ANALYSER lets you analyse a design by stepping through variables on an Antenna Build Worksheet, analysing Gain, F/B, Feedpoint Impedance, and Pattern at each step.   The process is as follows:-


                                Use one of the Antenna Build worksheets to design an antenna with dimensions of all wires specified in terms of wavelength.


                               Set up  DECKMAKER  with dimensional information pasted from an Antenna Build worksheet. Initially, you must set up this sheet manually. As the NEC engine is very unforgiving, it is advisable to run your Deck once via AUTO NEC, to ensure it is set up 


correctly.


                               Within ANALYSER, specify the Antenna Design Worksheet, and the cells within that contains the variable that you wish to step through. Also specify the range through which the variables are to be moved., and  increments desired for each.





�





Fig 3.  Setting up ANALYSER. It must know which variables to change, what limits to onserve, and what sheet contains the variables to change. Options also are available for thumbnails.




















                        





 	ANALYSER   automatically  varies specified data within the nominated Antenna Build Worksheet, recalculates  sheet, pastes the new dimensional data


into DECKMAKER, builds the required files, and runs NEC.


	Output data file from NEC is then read, and  the results are summarised on the ANALYSER worksheet.  Gain, F.B Ratio, and VSWR are displayed, together with a  Figure of Merit. At the end of the evaluations, the result table is automatically sorted by Figure of  Merit if desired.











�


Fig 4. The printed report from Analyser can be automatically be sorted by Figure of Merit if desired.


	The three left hand columns contain details of variables being stepped. Next five cols are reports.


	Figure of Merit is obtained per your choice of Targets and Weightings.











	As explained earlier, EXCEL is suspended whilst the NEC engine produces an Output File.


	You MUST enter an initial Holdout time for the first loop. Experience will tell what is required.


For subsequent  loops, EXCEL uses measured loop time added to your System Overhead. This System Overhead varies from 8 secs on my K6-233/64 to umpteen seconds on a ‘386. (The System Overhead  covers EXCEL calculation and Thumbnail draw time ) An incorrect estimate will result in a crash, or re-analysis of an existing (not current) NEC Output file.
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       The Analyser does very little error checking, so its up to you to enter sensible parameters. If your NEC engine crashes, the error messages may be flashed too quickly to read.  Add a pause statement to the file, RUNNEC.BAT, which will keep you at the Dos  


prompt until you have read the error messages.








ANTENNA BUILD WORKSHETS


	You are free to prepare your antenna designs as you desire. Only one restriction on format applies. This is, that wire coordinates must be presented in a block, in XYZ form.


				     X  left to right across screen. Positive to right.


                                          Y  Positive into screen.


                                          Z Vertical. Positive upwards.








The extract below shows a typical design sheet. Lengths and spacings are nominated in terms of wavelength. ANALYSER will step up to three nominated variables, recalculate your design sheet, feed the new data to DECKMAKER, run it through NEC, and analyse the result.
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We suggest you read the NEC manual, and Readme files from other modelling programs available on the Internet to assist you in making effective models that will give useable results.





Below, showing another sheet, allowing exploration of the ‘Standard Antenna’. This model was set up to allow arms to swing, and feed point to be assymetrical, to allow investigation of beam forming potential. 
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	As you will observe, the presentation of your Antenna Build Sheet is entirely up to you. The benefit of using EXCEL is the ease with which wire coordinates can be produced for difficult shapes, such as tapered helix’s, or stacks of slotted rings.




















Some Questions Answered:- 





SOMMERFIELD GROUNDS?


	Not included in the automated process at this stage. However within the code, lines to run Sommerfield are ‘commented out’, and indicate what is to be done.





TAGS?


	Tags are optional in NEC, but some sheets in NEC.XLS use this column as a check field. Please ensure Tag column  in DECKMAKER is filled.





Will ‘DISPLAY’ PLOT ALL NEC OUTPUT FILES?


	DISPLAY is set up to read output files containing single sets of output data only. You can specify and obtain all normal outputs from the NEC engine, but may have to interpret the data manually by opening and reading the file in ‘Notepad’.





IS THIS NEC.XLS ‘PUBLIC DOMAIN’


	No!  It is available only to users of  ‘The Unofficial NEC Archives’


It should NOT be appearing on other sites.





WILL THE AUTHOR ANSWER QUESTIONS re. MODELLING ANTENNAS


	No!  The Author is not an authority on antenna modelling. 





SUGGESTIONS FOR IMPROVEMENT, OR BUG FIXES?


	The author appreciates helpful feedback. E-Mail reply is not guaranteed with any speed. 


	As NEC.XLS is not a locked workbook, some may be tempted to re-engineer and re-distribute. All I can suggest is that if helpful improvements are forwarded to the author, then improved releases can be systematically co-ordinated.





FOR THE OBSERVENT


	Some of the models included  ignore the accepted limitations of NEC. Yes! 


One ‘trick’ I found whilst working on some 850 mHz yagis, is to first build the design, and then swing it on the ‘range, to obtain the actual pattern.


Next, build the model in NEC, and run it at the design frequency. As expected, it will not bear any resemblance to the actual test pattern. Now run the model at different frequencies, until the pattern from NEC matches the actual pattern obtained on the range.


Once this is found, changes in design are  scaled at the design frequency, and run at the “it matches” frequency, with good indicitive results … and that’s all I expect from NEC!











CONTENTS of the PACKAGE …….’ZIPPED’ as XLNEC.XLS





NEC.XLS	 Excel 95 Format workbook	


NECHELP.DOC      Helpfile, Word 95 format


F7713.ERR            Fortran Error file, required by NEC Engine


NSE_0750.EXE      Self extracting NEC_750.EXE Engine, accepting 750 segments max. This must be run to self extract the engine, prior  using  worksheet. 


NEC-MAN2.PDF    NEC Manual (Available on Internet, courtesy of a large amount of work by   persons, particularly WDBN )


                *.WAV     Wav files used to signal end of runs. etc.





	As earlier suggested, because of some difficulty in EXCEL getting confused as to file locations when shelling to Dos (returning back to an incorrect directory), it is required that all these files are loaded into a single directory on ‘C’ drive, called ‘NEC’. This should be the nominated directory for all your NEC Input and Output files. Persons wanting to use another directory must hunt through the code and make appropriate changes to the specified paths.








Release History


V1.00  XLNEC released via ‘Unofficial NEC Archives’ July 1998


V1.10    February 2000  


	     Several minor bugs fixed. 


	     Phase and Angle of multiple sources now converted correctly. 


	     NEC engine included now 750 segment model.


	     Extra worksheets included.


	     Small text revisions to this manual.


	     Only public release is via ‘Unofficial NEC Archives’


V1.12       April 2001


	      No changes to actual NEC.XLS


	      Released with helpfile in Word 95 format


V2.00        Feb 2002


                  No changes to the code, but all the author’s sheets are now included. One user has reported that the 750 segment engine wil
