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Creating & Using Engine Files for RockSim

By Tim Van Milligan

With the popularity in Universities of making rocket mo-
tors, we thought we’d write a guide for creating an engine
file and then loading it into RockSim so that flight simula-
tions can be run. This way you’ll be able to see how your
rocket will fly with the rocket motors that you might make.

There is one crucial step that you need to do first,
before you sit down and read this guide. That is you'll need
to get or create the thrust curve of the rocket motor. Rock-
Sim does not generate the thrust curves. A thrust curve is
basically just a chart that plots the thrust of the rocket motor
on the Y-axis, and the time on the X-axis.

To get a thrust curve, you will have to use a rocket
engine test stand. It is basically an electronic scale that
records the thrust force of the motor from ignition to burn-
out. There are tons of plans out on the internet that you can
copy for your own test stand.

There is also software like Burnsim (https://www.burn-
sim.com/) that will help you generate thrust curves from
theoretical data. To be honest, | have not tried it, so | do not
know how hard it is to
use.

Once you have
your thrust curve, you
can start to put together
your engine file. The
software you’ll use for
this is “EngEdit.” This
software comes bundled
with RockSim. It is lo-
cated in the same folder
on your computer as the

FIGURE 1: ENGEDIT IS THE SOFTWARE THAT RockSim application.
CREATES MOTOR FILES FOR ROCKSIM.

When you first open EngEdit, you'll get a blank screen,
like shown in Figure 2. In order to create a new motor file,
you have to click the “add new engine” button.
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FIGURE 2: T0 START A NEW ENGINE FILE, YOU NEED TO CLICK THE “ADD
NEW ENGINE” BUTTON.

As a side note, the engine files are actually a collection
of individual motor files. So for example, instead of storing
each of the Estes motors separately (like Estes A3, A10, A8,
B4, etc), they are gathered together and stored as one large
engine file. This just makes it convenient later because it
makes finding individual motors easier.

So if you were adding to an existing manufacturer’s
file, you would first open that manufacturer’s motor file (ex.
Estes.rse) from the File > Open drop-down menu. At that
point, you would still click the button “Add new engine,” and
the new motor would simply be added to that manufacturer’s
collection motor files when you saved it.

But on the other hand, you can save each motor file
individually, like it was its own manufacturer, and it doesn’t
matter to RockSim. The RockSim software will still sort the
motors properly regardless of if they are in a collection or
all separate. In fact, you could accidentally store an Estes
motor in the Aerotech file, and RockSim wouldn’t care. Once
the motor files are moved over to RockSim, it takes care of
the organization and sorting.

Once you have clicked the “Add new engine” button, a
small pop-up dialog box will appear, as shown in Figure 3.

Continued on page 3
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Continued from page 2

4 fa) EngEdit - Wewr Ersgine Time and Thaust

Merwi ke tima Bmit in seconds: 0,000
Mew peak thrust: 0, 000

FIGURE 3: THE DIALOG BOX TO ADD THE BURN TIME AND PEAK THRUST.

This is where you'll have to look at the thrust curve of
your test motor. From your plot of the thrust curve, find the
burn time and the highest thrust point, and enter these into
the dialog box. If you enter them wrong, don’t worry, you
can correct them later.

From this data, EngEdit is going to create a graph for
you on the bottom of the screen, as shown in Figure 4.

FIGURE 4: A GRAPH IS DISPLAYED ON THE BOTTOM OF THE SCREEN
WHERE YOU CAN DRAW OUT YOUR THRUST CURVE.

The Y-axis will be the thrust, and the X-axis is time. Now
you'll start adding points to the graph. You do this by DOU-
BLE-CLICKING on the graph with your mouse. Each time
you double-click with your mouse, it will add a new point.

There are two points that are automatically created after
you’ve added your first point in the middle of the graph. They
are the 0,0 point and the last point which is max burn time
and zero thrust.

Your goal is to recreate your thrust curve in the graph, as
shown in Figure 5.

FIGURE 5: EACH TIME YOU DOUBLE-CLICK IN THE GRAPH, IT ADDS A
NEW POINT.

To move a point, you single-click and drag it around on
the graph. The only point you can’t move is the 0,0 point at
the bottom left corner. You can drag the end point (burn time,
0) point to adjust the burn time of the motor. But it will always
snap to the zero thrust level on the bottom of the graph.

Continued on page 4
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Similarly, if you accidentally typed in a peak thrust in
the dialog box that was too low, the graph will automatically
resize as you drag the highest thrust point higher.

How many points should you add? | can’t remember
exactly, but to my recollection, it used to be limited to a
couple hundred. My philosophy is to use as few as possible
in order to accurately match your “normalized” thrust curve.
By normalized, | mean to smooth out the thrust curve to
eliminate the random noise that always gets measured by a
rocket engine test stand.

Enerped by Aerolech FETC
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FIGURE 6: THRUST CURVE DATA HAS RANDOM NOISE IN IT THAT
SHOULD BE SMOOTHED OUT.

Where does this noise come from? It can come from
resonance in the measurement system, or from variations
in the rocket propellant. For example, there may be small
voids of air inside the mixed propellant, and when the motor
burns and it reaches one of these voids, the thrust of the
motor will spike up momentarily. But if you have 100 similar

motors, and you averaged out all the spikes and other ran-
dom noise, you’d end up with a normalized thrust curve. That
is what you should match when drawing your thrust curve in
EngEdit. Don’t add points just to match the noisy points. It
doesn’t make things more accurate, it just requires the pro-
cessor to do more work.

Enerped by Aadclech FAETE
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FIGURE 7: A NORMALIZED THRUST CURVE l{ﬂl:’ﬂ LINE) OVERLAYED ON
TOP OF THE ACTUAL MEASURED DATA.

There is a nifty little program from www.thrustcurve.org
that allows you to take a jpg image of your measured thrust
curve and to actually trace it (similar to what was just de-
scribed). The advantage is it is a little quicker because you
don’t have to be so careful reading the data from the thrust
curve. This program is simply called “Thrust Curve Tracer,”
because that is what it actually does.

That Thrust Curve Tracer program will also generate
engine files, but in the older rasp format (file extension .eng).
Not to worry though, as both RockSim and EngEdit can read
and import these files just fine.

Continued on page 5
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Continued from page 4
But you don’t have to use Thrust Curve Tracer if you
don’t want to. EngEdit can do the same thing, you’ll have to
invest a little more time matching the thrust curve.

As you’re adding and moving points around on the thrust
curve in the bottom of the screen, you’ll notice that the num-
bers in the middle of the screen are changing (see Figure 8).

FIGURE 8: THE VALUES IN THE MIDDLE OF THE SCREEN ARE AUTO-
MATICALLY CALCULATED BASED ON THE POSITION OF THE POINTS IN
THE GRAPH.

These numbers are auto-calculated based on the posi-
tion of the points in the graph below. The most important one,
in my opinion, is the “Total Impulse” of the motor. So if you're
trying to match an official thrust curve of a motor, you may
have to slightly reposition the points on the graph so that the
calculated Total Impulse is equal to the officially published
value.

FIGURE 9: THE PHYSICAL PARAMETERS OF THE ROCKET ENGINE.

Once the thrust curve is done, you'll enter the informa-
tion in the top-middle section of the screen. These are the
physical parameters of the rocket motor, like its dimensions
and weights.

Alot of times, you don’t know the propellant mass of
the motor. You only know the initial mass and the final mass
of the motor after it has been test fired. So you can simply
compute the propellant mass by subtracting the final mass
from the initial mass.

You really don’t have to worry about the mass of the
delay, ejection charge, or the cap that holds the ejection
charge in the motor. They are relatively insignificant, which
is why we lump them in the propellant mass.

The Ejection Delays do have a special format that you
have to be aware of. If your motor could have multiple ejec-
tion delays (like the Estes C6-0, C6-3, C6-5, and C6-7), you
would simply separate the values by a comma. So you'd
enter them as: 0,3,5,7

If your motor doesn’t have an ejection charge, this is
called a “Plugged” motor. To enter that in the list, you'd use
the letter “P”. So continuing our example, the motor might
have for its ejection delays: 0,3,5,7,P

To be honest, RockSim allows you to put in a “Custom”
delay when you run a simulation, so putting delays in the
motor file really isn’t that important anymore. But it makes it
convenient to let other users know what delays are avail-
able.

The Manufacturer is an optional field. By default this
field is set to Unknown. You can type in your own company
name if you wish. You don’t have to select from the avail-
able manufacturer names.

The last parameter you have to enter is the Engine
Code (also known as the motor name). Theoretically, you
can name it anything you want. RockSim doesn’t care. It
calculates the flight of the rocket based on the other param-
eters of the engine file.

The Engine Code is more for allowing other rocketeers

to get a general idea of what size and performance this new
motor has without having to run a simulation.

Continued on page 6
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Continued from page 5 So, for example, your motor’s total Impulse is 252 New-
The naming convention starts by looking at the Total ton-Seconds. You’d go to the chart and find what Impulse
Impulse in the middle of the screen, just above the thrust Range category it would fit into. The value of 252 N-s is
curve. Take that value, and use the chart below to give your greater than 160 N-s, which is the upper limit for an G mo-
rocket the first part of the Engine Code. tor, but less than 320 N-s, which is the upper limit for the H

motor. So your new motor is in the “H” engine class. So the

Clasalfication | impulss Rangs | Impulss Limit | Category first part of your Engine Code will start with an “H”.

& . The next part of the standard engine code is the Av-
78R 0.3125 i erage Thrust of the motor. This is also listed in that middle
1744 0.625 section of the chart (see Figure 6). But usually, it is a long

decimal number. We simply round this number off to the
1/2A 1.25 whole number. So if your average thrust of your motor was
A 25 123.23434, you’d round it off to 123.
Lo FPowar
B 5 The basic engine code for the motor would then be
hodel Rocket H123
C 10
O a0 As stated, the engine code can really be anything you
want, since you made the motor. So you might want to
E 40 include some other information in it as well, such as what
- type of propellant you used. Aerotech and Cessaroni mo-
F 80 | Mid Power tors use this type of information in their own motor names,
G 1B0 for example, the Aerotech F23FJ. The FJ on the back end
stands for the “Fast Black Jack” propellant formulation.
H 320
I 640 Level 1 Finally, there is a drop down menu where you can se-
lect a motor type, such as single-use, reload, or hybrid. This
J 1280 selection is optional, and is only included in the .rse version
of the engine files (not in the .eng). But RockSim uses it to
K 2560  Level 2 help users select motors by sorting by type. Some peo-
High Power 5120 ple, when picking motors, only want to see the single-use
motors because they don’t want to deal with reloading a
M 10240 casing. That is why this option is here.
N 20480 Level3 On the upper right side of the screen, there is a com-
40960 ments section, as shown in Figure 10.

Continued on page 7
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Continued from page 6 Obviously, the preferred format is the RockSim (*.rse)
choice if you intend to use the engine file for RockSim
specifically.

RASP stands for “Rocket Altitude Simulation Program.”
It was actually created by G. Harry Stine, who is known as
NAR #2. That right there tells you how old that format is.

The difference between RockSim engine format and
the RASP format is that RASP doesn’t store as much infor-
mation as the .rse file format. For example, it doesn’t save
the Engine Type (single-use, reloadable, hybrid) to the file.
Therefore, you won'’t be able to have RockSim sort by that
type of motor.

If you select the RASP format, it will give you an alert
and ask if you’re sure that is what you want to do, because
FIGURE 10: THE COMMENTS SECTION IS OPTIONAL. it will have to discard some information. If you'’re making

engine files for simulation programs other than RockSim,
Adding a comment to your motor file is another field that this might be the option you would choose.

is totally optional. | know that most people don’t put anything

in this section because it isn’t used at all for RockSim. But Where you save the file is really not that important; just
| encourage you to at least put your name in it. Take some as long as you remember where you put it. | always tell
credit for putting together the new motor file. Every time | people to just put it on the desktop so it is in a convenient
look at a motor file, | want to see and acknowledge the per- location. You will need to access it in the next step.

son that took the time to create the motor file. | am grateful

that they invested the time to make rocketry easier and Once the file is saved, you can quit EngEdit. Now
more pleasurable for others (me included). you're ready to load it into RockSim and start using it in

your simulations.

At this point, the data for the motor is done. There are

other tabs on the top of the screen that are optional and Importing Your Motor File Into RockSim
advanced. Unless you’re making a hybrid motor (which is a
special motor that has a solid fuel, and gaseous oxidizer), Start up the RockSim program, and from the File menu
you really at the top, choose the option to Import/Engine Engine as
don’t need shown in Figure 12.
to even
CliCk intO reciniess File o Yiew Rochel Sewdsion  seip There W|||
these extra EE be the standard
- O recent ¥
tabs. -/ - E - x? dialog box that
H S allows you to se-

When e lect a file to open.
you're sat- g St : You want to open
isfied with e the file that you
your motor, e ——— previously saved
it candbe gy ' from EngEdit. So
saved.
Whenyou  FIGURE 11: CHOOSE T0 SAVE IN THE ROCKSIM O
save it, (*-RSE) ENGINE FORMAT. it. This is why |
you'll not|F:e that th_ere are two options for the format, RASP FIGURE 12: T0 IMPORT THE MOTOR FILE, SELECT FILE >
orfifecksim (seSaRishl 1) IMPORT > ENGINE FILES IN ROCKSIM,

*  Continued on page 8
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Continued from page 7
said to just save it to your desktop.

Once you select the file, you’ll get another dialog win-
dow that is shown in Figure 13.

This is not a warning, it is a “success” dialog box. It
tells you that
RockSim
found your
new motor file,
and copied

it into the
location where
all the other
motor files

are located. It
even gives you
the path on the
computer to
where it stored
the file.

Engine file import

Frpem |y nfLmsgremitigany Ge v fep
JU e b i B ey L e il

FIGURE 13: THIS IS THE “SUCCESS” DIALOG BOX
YOU'LL GET WHEN IMPORTING MOTOR FILES.

It didn’t “move” your file from where you saved it. It cop-
ied it. So the file you saved from EngEdit will still be where
you placed it. But at this point, the new copy of that file is in
the right location that RockSim needs it. So you can delete
the file you saved to the desktop if you want. This is up to
you.
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FIGURE 14: THE CHOOSER WINDOW 1S WHERE YOU CAN PICK WHICH
MOTORS YOU WANT 10 SEE LATER WHEN SELECTING A MOTOR FOR
YOUR SIMULATION.

Once you have imported the file into the database,
you'’ll see a screen like shown in Figure 14.

Figure 14 is sometimes confusing to people, so I'll ex-
plain what this screen is used for. Basically, the column on
the right side is all the motors you’ve selected to be shown
RockSim. But there are so many, and sometimes a man-
ufacturer will go out of business or you know you will not
ever fly hybrid motors. So you can choose to NOT see their
motors when you go to pick a motor to load in your rocket.
It doesn’t delete the motor, just moves it out of the list of
available motors. This shortens the list, making it easier to
find the motor you want. So the ones that won’t be shown in
your RockSim list are on the left column.

When you import a new motor, by default, your new
one will be put on the left side. That is what you see by the
blue line in Figure 14.

What you have to do is select your motor, and click the
“Add” button in the middle column. This will move the motor
over to the right side, as shown in Figure 15.

Seleried engire files
AT -piFlen. PRl
Anrolech ree
Aarotech_E30-RELeng
AsroTech_HIGTres
AsroTech_ K400 res

corzn Bamcvs sl ﬁr“

Cadaron Technakagy TITH1ZI-14A4. ris
Caiaroni ria
Cesaroni _AMW.ree
Dart.ree

Esbesros

F23.eng

Falos 158

D, raa

Klirna, rig

Chusest, rea
weater D0 e
Denitres

FIGURE 15: THE NEW MOTOR IS NOW ADDED T0 THE LIST OF
ENGINES THAT YOU CAN SELECT.

Continued on page 9
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Continued from page 8

Once you’ve added the motor to the right column, as About The Author:
shown in Figure 15, you’ve basically finished the process of
importing the motor into RockSim. Just click the OK button Tim Van Milligan (a.k.a. “Mr. Rocket”) is a real rocket
on the bottom, and you’re done. scientist who likes helping out other rocketeers. He is an
avid rocketry competitor and is Level 3 high power cer-
Now you can use the motor in your design. You'll open tified. He is often asked what is the biggest rocket he’s
a rocket design, and when you go to select a motor, you'll ever launched. His answer is that before he started writing
find your new one in the list. This can be seen in Figure 16. articles and books about rocketry, he worked on the Delta

Il rocket that launched satellites into orbit. He has a B.S.
in Aeronautical Engineering from Embry-Riddle Aeronauti-

il il Eomi! Smiaby

[ ep———"———— — cal University in Daytona Beach, Florida, and has worked
toward an M.S. in Space Technology from the Florida
Ch e Institute of Technology in Melbourne, Florida. Currently, he
- i is the owner of Apogee Components (http://www.apo-
= ' e geerockets.com) and also the author of the books: Model
- Rocket Design and Construction, 69 Simple Science Fair
s Projects with Model Rockets: Aeronautics and publisher of
—— the “Peak-of-Flight” newsletter, a FREE e-zine newsletter
=S about model rockets. You can email him by using the con-

tact form at https://www.apogeerockets.com/Contact.

FIGURE 16: THE NEW MOTOR HAS BEEN ADDED TO ROCKSIM, AND
YOU CAN SELECT IT AND THE DELAYS YOU MADE FOR IT FROM THE
LIST.

It really isn’t too hard to create a new motor using
EngEdit, and importing it into RockSim is even easier. The
hardest part is finding a thrust curve for the rocket motor.

References:

Descriptions of rocket motor propellant geometry -
https://www.nakka-rocketry.net/th_grain.html

Example thrust curve data file that you can use to play
with using EngEdit -

https://d11fdyfhxcs9cr.cloudfront.net/templates/170652/
myimages/f67¢c%20cert%20letter 166751452097 3.pdf.

NEED RAIL BUTTONS
J} AND STAND-OFFS?

www.apogeerockets.com/Building_Supplies/Launch_Lugs_Rail_Buttons/Rail_Buttons

Issue 598 / April 25th, 2023


https://www.nakka-rocketry.net/th_grain.html
https://d11fdyfhxcs9cr.cloudfront.net/templates/170652/myimages/f67c%20cert%20letter_1667514520973.pdf
https://d11fdyfhxcs9cr.cloudfront.net/templates/170652/myimages/f67c%20cert%20letter_1667514520973.pdf
http://www.apogeerockets.com
http://www.apogeerockets.com
https://www.apogeerockets.com/Contact
http://www.apogeerockets.com/Building_Supplies/Launch_Lugs_Rail_Buttons/Rail_Buttons

