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�
#$ HOW TO USE ALTICALC





	NomenclatureNOMEN 


	Creating a simulationCREATE 


	ProblemsPROBLEMS 


	Errors ERRORS 


	AccuracyACCURACY 
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�
#$K NOMENCLATURE


Because of the confusion of naming stages (one, two, three: which one is on the bottom?) I have referred to the three motor types as Burns. Obviously, Burn 1 is ignited first, then the others, either as upper stages, strap on's, air started clusters, or ground started clusters. Motor thrust is always displayed in Newtons, time is always displayed in Seconds.








�
#$ CONTROLS


In the top left corner is a subset of the Thrust Curve Manager program.  The white box to the right is for displaying an instant graph of simulation variables. Across the middle of the window is the input area for entering the particulars of your rocket.  The answers are displayed at the bottom of the screen. At the top of the Alticalc window is the familiar menu bar.





	Graph DisplayGRAPH 


	Thrust Curve ManagerTCM 


	Hidden ControlsHIDDEN 








�
#$K THRUST CURVE MANAGER


Also called TCM. A companion program to Alticalc, which applies functions normally  found in a database to the creation, storage, and manipulation of thrust curves. This program can be called up to edit the currently displayed motor by clicking on the Edit button.








�
#$K FILE MENU


The usual commands for loading and saving simulation files are found here. Alticalc uses the standard Open and Save As dialog boxes.





Choose Motor File will allow you to change to a different .MOT file for accessing other thrust curves. Alticalc will default to MASTER.MOT at startup.





Print will allow you to send the window to the printer, or to print a formatted listing of all the data created by the simulation, or to print results of Batch processing. If you check "Print to File" on the printer dialog box, output will be saved in a textfile on disk. In addition, printing the data points will create a file called "ACOUTPUT.PRN" which is a comma delimited listing of the data. This can easily be imported into any spreadsheet for manipulation or more detailed graphing.





�
#$K BATCH MENU


Use these modes to run a series of sims with different parameters. You have to create a sim and save it, or load an existing sim, before batch mode will work. Results are printed in the list box at the bottom. You can tell Alticalc in which burn to place the changing data. The maximum altitudes are bar graphed so you can compare them. 





Normal Mode: This is the setting for the main screen of Alticalc, the one that appears when you first start the program.





Motor Mode: Create a list of motors by pointing and clicking the lists. You can select more than one motor at a time. When your list is complete, press GO. The simulation will be run over and over with a new motor each time. You can select as many motors as you want, but only 11 of them will be graphed.





Weight Mode: Using a range of weights, you can determine the optimum weight that will make your rocket fly highest on a given motor.





Cd Mode: Same as above, but you create a range of Cd’s to simulate. Useful if you are not sure what your rocket’s Cd is.





Select File-Print-Batch Results to print a neat report with graph that you can take to your launches.








�
#$ OPTIONS MENU


Here you will find commands for altering the default settings of the simulation. All of these settings are saved with the rest of your simulation.





	PropertiesPROP 


	Measure InMEASURE 


	ResolutionRES 


	Launch RodROD 





�
#$ PROPERTIES BOX


This form combines features from eariler versions that used to be in separate boxes.  Use this box to change settings for your simulation. Just click the tabs to switch between screens.





	Drag SettingsDRAG 


	Stage SettingsSTAGE 


	ConstantsCONST








�
#$K CONSTANTS


This dialog box will allow you to change constants used by Alticalc. Normally these do not need changing, however, you may wish to slightly alter them under certain circumstances, so the option is provided.





For instance, the speed of sound changes according to altitude, temperature, etc. so you might wish to 'tweak' it into place for a given flight.





Constants are saved in the file ALTICALC.SET, which is created when you first alter the default constants. To return to the original constants, delete this file.








�
#$K DRAG SETTINGS


This will show you a dialog box for altering how drag will effect your simulation. Check the boxes to simulate how drag is effected by these components.





Air Density is modified by a formula that duplicates the standard tables found in any aeronautical text.





Mach Transition is simulated by gradually increasing the Cd (beginning at 0.8 Mach) to twice the original amount at Mach 1, tapering back to the original Cd by Mach 3. 





When a rocket is under thrust, the motor exhaust pressurizes the area just aft of the rocket, reducing base drag. Entering a fraction (default is .92) into the Base Drag box will alter the Cd while under thrust.








�
#$K STAGE SETTINGS


This dialog box displays choices on how your rocket will work if you choose more than one motor type.  





Model rockets normally use Stages Separate At Ignition, because booster motor burn-through lights the sustainer motor. 





Rockets with electronic ignition delays may wish to choose Stages Drag Separate, especially if your booster has a larger diameter. The thinner upper stage will fly higher on it's own. 





Choose Burn 1-2-3 Separate for normal staging where motors are burned one at a time.





Click Burn 1 & 2, Stage 3 if running a big clustered booster and a single motor type in an upper stage.





Select Burn 1-2-3 as Cluster to use all motors at once. Note that when using more than one motor type you can still choose to cluster more than one of each type.





Note: when making the last two choices for clustering, the input parameters (Cd, Wgt, Dia) for those burns are ignored and not saved. Don't be surprised when those parameters come up blank.








�
#$K MEASURE IN


This will allow you to choose which system of measurement you want to use.  Labels are changed on screen to remind you of the change.  If a parameter or answer is already in position, changing your measurement system will automatically convert the parameter.








�
#$K RESOLUTION 


Sets the accuracy of calculations.  Under normal conditions .01 seconds is good enough.  Some rockets with very high accelerations might require a higher setting.  You will notice a slight difference in answers when recalculating under higher resolutions.








�
#$K LAUNCH ROD 


Lets you specify the length of your rod, rail, or tower, so you can tell if your rocket is moving fast enough to be stable when it leaves the launcher.





�
#$ DISPLAY MENU





	Line colors LCOLORS 


	Backround color BACK 


	Output to Winroc Graph WRGRAPH 











�
#$K LINE COLORS 


For choosing the colors of the lines on the graph. These colors and the backround color are saved in the file COLOR.SET when you exit Alticalc. WRGraph will also use this file, so both programs will utilize the same color scheme. To return to the original color set, delete this file.








�
#$K BACKGROUND COLOR 


For choosing the backgound color of the graph. This color and the line colors are saved in the file COLOR.SET when you exit Alticalc. WRGraph will also use this file, so both programs will utilize the same color scheme. To return to the original color set, delete this file.








�
#$K WINROC GRAPH 


Program for displaying the output of Alticalc in a larger format with labeled scales. When this menu selection is checked, WRGraph will be loaded automatically after calculations are completed. 





Also can be used to display data downloaded from on board rocket electronics.








�
#$K GRAPH DISPLAY


The main use of this graph is to display the complex interactions between important forces on a rocket. Altitude, Velocity, Acceleration, and Drag are graphed here in real time as calculations are performed. None of these values share a common set of measurements in the vertical direction, so Alticalc magnifies and reduces them as needed for a more pleasing display.  Remember that the actual figures are available, if needed, in a comma delimited file.





Along the bottom of the graph are tic marks showing seconds.  Close to the bottom of the graph is a light gray line, signifying the zero point for all measurements. If Velocity is high enough, a second gray line will be displayed marking the speed of sound.  At the very top of the graph, colored bars will display during the time when motors are burning.





ALT A yellow line graphs the altitude.  Usually this is a smooth curve from the zero line at one end to the top at the end of the graph.  Complex staging and wide velocity changes might make this curve dip in places.





VEL A green line graphs the velocity.  Delays between stages and variations in thrust will cause this line to depart from a smooth curve.





ACC A red line graphs acceleration.  Accuracy in the thrust curve is paramount if you need reliable figures here.  A square thrust curve will return a good altitude estimate for a given total impulse, but few real rockets have a square acceleration curve.





DRAG A magenta line graphs drag.  This is the actual drag force (which acts in opposition to thrust) rather than Cd.  Turn off all modifications to drag and this curve more or less follows Velocity, it's largest component. Changing the drag settings will cause this curve to become bumpy and will effect the other curves in interesting ways. Dropping off a large diameter booster will dramatically reduce drag, and this is shown on the graph. Notice that when the Vel line passes Mach 1, Drag increases slightly at the same time. If max Vel is just barely past Mach, you can see Drag bend Vel and prevent it from going higher.





BURN TIMES At the top of the graph are some colored bars which display the burning of the various motors. In a single motor rocket or conventional staged rocket, these bars are displayed one at a time in the same way that the motors are burned. Start delays will be visible as gaps between bars. If you are clustering more than one motor type, the three burns will be shown as parallel bars so you can see the start and stop times of each. The top (blue) bar represents Burn 1, the middle (magenta) bar is for Burn 2, and the bottom (gray) for Burn 3.








�
#$K CREATING A SIMULATION


First you must choose a motor.  It is a good idea to stick with the Master motor file, but you can choose one of your own if they are in the same directory as Alticalc.  The filename you are using is displayed below the thrust curve.  Below that is the record number, marking the motor's place in the database. Under that is the motor designation and the Next and Previous keys.  Choose a motor from the designation list box.





Once you have the thrust curve you want, press the "Input" button (arrow) next to "Burn 1" and the motor will be entered into the Motor parameter box. When you press the "Input" button, the motor designation, record number and motor filename are all added to your simulation. Each burn can have a different spec on where to get the thrust curve. If you have defined all parameters for Burn 1 and then add another burn, the previously entered parameters will be duplicated in the new Burn. Note: Adjust weight, etc. after doing this.





Burn 1 should always be your main motor. Assume it is the first stage booster of a multistage rocket or the big center motor of an air started cluster. This is the one you light first. All start delays are measured from this motor's ignition or burnout times. Likewise, single stage rockets only use the parameters entered for Burn 1 and all other parameters are ignored.





The column marked "#" is for the number of motors of that type in the burn.  There is no limit to how many motors you can use in a simulation. However, as we all know, there are practical limits.





Next column is marked "Start Delay." Burn 1 is always zero, for obvious reasons.  If you are using normal staging, the start delay defines a delay before your electronic timer ignites the motor (allowing an upper stage to coast before ignition sometimes allows it to fly higher).  If you have set for clustering your burns, the start delay can be used to simulate a delayed air start of your motors.





The Cd (Coefficient of Drag) parameter represents the Cd for the entire rocket while that motor is burning. If that motor represents a booster stage, the Cd for the remaining stages may be different after it drops off. Alticalc enters a default Cd of 0.5, which is a good starting point for most rockets. You can change it to whatever you want, though.





The Diameter parameter represents the diameter of that part of the rocket containing the currently burning motor(s). Alticalc always finds the maximum diameter for any given configuration (changing as stages drop off) and uses that in it's Cd calculations.





The Weight parameter represents the weight of that part of the rocket, without motors, that contains the burning motor(s).  The total weight of the rocket, without motors, is shown below. Note that the weight of fuel (from the Thrust Curve database) is reduced linearly while the motor is burning, and this is deducted from the current weight of the rocket & motors.





Under the parameters is a place for you to enter comments or reminders about this simulation.





After all the settings have been made, and all the parameters are entered, you can press the CALC button.  Alticalc will pause for a moment and then begin graphing it's calculations. If everything was entered correctly, you will be provided an answer. You can make unlimited changes and recalculate at any time. To change motors, search for the thrust curve you want and press the "Input" button next to the proper burn. All other parameters will remain intact.





Be sure to save your simulation before exiting the program.








�
#$K HIDDEN FEATURES


Alticalc has some little tricks that are not readily apparent.  For instance, click once on an answer at the bottom of the screen (such as Max Altitude).  The answer will be converted to another system of measurement.  Keep clicking and eventually you'll get back to the original. This feature will work with any of the answers with the exception of figures in seconds.





To view the thrust curve of a motor that has been entered into a burn, click once on the Motor parameter. You can easily see the thrust curve of any of the three burns this way, no matter which motor file it came from.





To remove a motor from a simulation, double click the Motor parameter.  Use this feature if you want to remove the upper stage of a multistage rocket or simplify a cluster.





When over a hidden control, the mouse pointer will change shape.





Tooltips will appear over most controls if you hold the mouse pointer still.








�
#$K PROBLEMS


Alticalc will attempt to run any simulation you put in. It has no intelligence for warning you that an A3 motor won't lift a 10 pound rocket. Rockets with diameters of .001" and a Cd of zero will fly really high! The main calculation loop has an escape hatch at 1000 seconds in case it gets stuck, so wait a bit before pressing reset. Make certain you press ENTER after making a parameter change, or else the old value will be used. Remember, nothing you do is permanent. Simulations can be re-loaded and run again.





Alticalc assumes that all simulation and motor files are in the current directory. Alticalc attempts to find a simulation motor by opening the file and getting the record number (saved with the simulation).  If the motor designation of that record doesn't match the one the simulation wants, Alticalc will search for the first occurrence of that designation and use it instead. If you've been adding to and sorting your MASTER.MOT file (with the Thrust Curve program) you may have to re-input the motors in your simulations.








�
#$K ACCURACY


Alticalc has been designed to be as accurate as possible, but the answers that it returns must be considered "best case." There are so many variables involved in a real rocket flight, even a Cray could not predict all of them.  Some of the worst are:





1. Motors.  Thrust and total impulse vary as much as 25% from advertised levels. Low temperatures will cause a drop in performance.


2. Stability.  If your rocket yaws back and forth or corkscrews, drag will be increased.


3. Cross winds.  Rockets don't go as high as possible simply because they don't fly straight up!


4. Drag. The Cd of a rocket is difficult to estimate and changes with speed, altitude, and weather.





The proliferation of on-board electronics has rendered the estimation of Cd easier. Set up a simulation for your rocket’s exact configuration, and then alter the Cd until the sim comes out close to your altimeter data. You can then assume your sims for that rocket will be more accurate. 





Alticalc uses the standard equations for model rocket flight first put down for this purpose by G. Harry Stine in his original Handbook of Model Rocketry.  We all "stand on the shoulders of giants" and owe him a big debt for getting it started for us.








�
#$K COMPATIBILITY


WINROC 4.0 is compiled using Visual Basic 5.0 Pro and is for 32 bit operating systems only. It is only intended for use with Windows 95 and Windows NT 4.0.





Files created using Winroc 4.0 are not compatible with files from earlier versions of Winroc, and vis-versa. Conversion programs are included with the full release of v4.0





WINROC programs use only standard fonts that are included with Windows, such as MS Sans Serif, MS Serif, Courier, and WingDings.





�
#$K ERRORS


One error with the Winroc series of programs is so common and persistant, that I’ve decided to add a help file section on it.





The Print Window menu selection generates some unexpected results. The Visual Basic command used for sending a screen to the printer is called PrintForm. It has had various problems ever since v3.0 when I first used it. The screens are sometimes missing parts, sometimes invisible parts become visible, sometimes the wrong graphs are printed, the list goes on and on. At various times, Microsoft has proposed fixes which usually involve about 2 pages of DLL calls instead of fixing the bug in VB. I know it is present in VB versions 3.0, 3.0 Pro, and 4.0 Pro. It has not yet been reported in version 5.0 so there is still hope.





I also know that use of an HP Laserjet or Deskjet printer sometimes causes unexpected results when printing the window.





Here is the workaround in case you run into this bug:





1. Set up the screen the way you’d like it to appear on paper.


2. Press ALT-PrintScreen. This copies the window to the clipboard.


3. Go to Paint or another graphics program like Corel or Picture Publisher.


4. Select Edit, then Paste in the menu bar. You should get an image of your window


	in your graphics workspace.


5. Print the image using the graphics program.





This method will work with ANY Windows program.











�
#$K SHAREWARE INFO


The WINROC package is available as shareware from various Internet sites. You may test this software free for 30 days. If you find the programs useful, please encourage my future work by supporting the shareware concept. Send a personal check for $20.00 to the address below. If you are outside the USA, I suggest using an International Money Order in US funds for payment. 





One payment of the fee covers the complete Winroc suite. In exchange, you'll receive versions of the software that leave out that annoying shareware notice. Don't you just hate those? Your name will be added to a list of people to be notified if any updates become available.





This information is current as of June 1, 1998:


	Stephen D. Roberson


	P. O. Box 238


	Mesa, AZ 85211-0238


	stevedr@netcom.com


	NAR #53741 - Tripoli #1158





IMPORTANT: Please include your name and address with your payment (you’d be surprised how many forget). Also include a valid email address so I can communicate with you and send updates if necessary. 





Feel free to contact me if you have any comments, suggestions, or problems.





CDROM: Winroc 4.0 will be distributed on CD-ROM. If you cannot use this format please let me know. Arrangements will be made to send the program on floppy disks.





UPGRADES: My typical upgrade policy has been, send me your old disks and I will send you the latest version for free. The cost of postage and media has forced me to ask for donations when you upgrade. A donation of $5.00 is suggested but not required.  Email upgrades are a definite possibility and cost nothing. Ask for details.





DISCLAIMER


As usual, anything that goes wrong is your own damn fault, so don't try to blame me.  Have fun with this program, but don't bet your life, or anyone else's, on what it says.





Any trademarked, patented, or copyrighted products mentioned in this package belong fully and completely to their respective owners.





ALTICALC is Copyright (c)1998 by Stephen D. Roberson. All rights are reserved. I worked many long hours writing this and I'm entitled to every penny, so please don't pirate this software.  You may find me looking over your shoulder at your next rocket launch!
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