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Quick-and-Oirty Launch Simulations

By Tim Van Milligan = oy tube CER

Bob Kaplow writes on r.m.r.: "Having never used Name: [Body tube Material: |Paper =
RockSm, and seeing folks frequently ask " Do you have ov: [1ea7 [ =] - | Finish: |Gloss Paint =
a Rocksimfile for the Mumblefrazz?" I've got a simple o fises i o] - ¥ Thietbelsamotarmount
question. For arelatively simplerocket (LOC V), start- a0 T =1~ e R
ing fromscratch, how long doesit take to give RockSm Mig. Partdescription Estes, EST 2089 BT-60 Caloulated component mass: 15,185 [0 -]
enough data that you can get an altitude prediction Spooseon | Macascusom (e |
out of the programfor a standard (already known data) oK Cancel Help
motor? EBD =a

I'm getting the general feeling that it takes far too sgsgf‘:'?i"{ﬁ;h;;%:g% i dnetr 163710 san gt 1637
much futzing around to do this. Perhaps there's some Shown wio Enginoe-— :
advantageto the old fashi oned software where you just ® &)
input rocket mass, diameter, CD, and the motor and
can get resultsin 5 seconds if you type like me." Method  CGIn CPIn CNa Statiomargin  Analysis

RockSim  5.096 1.394 2.000 -2.26 The rocket is UNSTABLABLE!

The quick answer isthat RockSim can runsimplesimu- ~ Step 2: Rdd a body tube. Make sure to check
|ations very quickly, and get back basic resultsjust likeyoud  the little box that says “this tube i1s a motor
get from programs like WRASP. All you need to do isenter ~ Mount.” And from the drop-down menu, select

just afew parametersinto the program. the diameter of the rocket engine.
Here’s how you'd do it: 1. Select the nose cone from the database of parts; this
rrrrp— CER tells Ro_ckS_i m the d_i ameter of the rocket. _
General | Shouders | Mass Overdrive| Draving This dlam_eter is used to calculate the reference area in
N T — N o ] the drag equation. That_ way, it can calculate the (_)verall drag
N Construction: [Sold =] of the model to determine how high the rocket will fly.
shape conton [045 | Wall thickness: (0000 [in. <] 2. Add a body tube to the nose cone. Make sure to select
Longtn: [2950  [In ] ~ - Core diameter: |0.000 n. ] the little box that say “ Thisis a motor mount tube.” Then se-
Diameter: |1637 [ <]~ f Corelengih: |0.000 <] lect the size motor you plan on using in the rocket. By doing
Bass lengn; (0100 [ =] - | = = this step, you' Il be telling RockSim where to place the motor.
Mig. Part description: APogee, 197119 Fits BT-60 Tubes Caloulated component mass: [1073 |9 =] 3. Next, we're going to add simple fins to the rocket.
oot | aes oo S2ete | Without fins, the rocket will go unstable, and the simulation
oK cancel | Hep results will be useless. Just choose simple trapazoid fins. Use
=4 o1 30| e = the defaults that RockSim generates. Thisis good enough for
R:;:;?i;r{;(h: 3.050 In. , diameter: ., span diameter: 1.637 In. our purp0$
e s 4. Input the Cd you want to use. This is located on the
o “Rocket Design Attributes’ tab.
5. Input the weight of the rocket (without the motor in-
_ _ stalled). Thisisdone from the mass-override tab in the design
Method CGIn. CPIn. CNa Analysis - . . .
RockSim 2420 1.394 32,502 _2.00! e rocket is over UNSTABLE! screen. RockSimwill automatical |y account for thewei ght of

the motor later in the simulation.
step 1: select a nose cone. The shape 1s

unimportant, but the diameter Is. (Continued on Page 3) )

-
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Quick-n-dirty sims
(Continued from page 2)

6. From the Simul ation Preparation screen, select the en-
gine you want in your design. Under the simulation controls,
tell RockSim to end the simulation at “apogee.” Now, click
the launch button.

The resultsfrom this type of simulation would be identi-

cal to programs such as WRASP. The only additional steps

that aredifferent than WRASPis#2 and #3; where you select
aengine tube and add simplefins.

The reason for the additional step #2 is that RockSim
needs to know where to place the rocket engine. Why?

This gets back to the original question and the underly-
ing reason why aperson might belooking for aspecific rocket
designfile.

There are many different reasons that people prefer
RockSim over other, so-called "quick-and-easy,” programs.
For one, WRA SPdoesn't tell you the CPlocation of therocket.
Without that, you don't know if the rocket will be stable when
launched.

RockSim also allows you to print out all sorts of tem-
plates and pattern sheets. If you are cloning a rocket kit, all
these templateswill help you duplicate the rocket quickly and
easily.

Additionally, RockSim is a"design program" as well as

being capable of running simulations. Most quick-and-dirty

= Fin Set [: [E .

General | TTW Fin mount | Radial position | Mass override | Drawing

Name: |Fin set Shape: | Trapezoid = Material: |Balsa |
Fin count: |3 M Thickness: |0-125 In. ~
Root cord Len: 3.274  |In. = Cross section: |[Rounded  ~]
Tip cord Len: |1.637 In. > Finish: |Gloss paint j
Sweep Len: 1192 In. ~
Sweep angle: |20.000 Deg. ~
Semi span: 13274 n. -
Location: |4-476 In. -
From the front of the owning part -
Mfg. Part description: Estes, EST 3089 BT-60 Calculated component mass: 15185 |9~
Choose from Mark as custom Save to
database... database...
OK Cancel Help

RO R
Scale: 1/5

Method

CGIn. CPIn. CNa
RockSim  3.352 8.243 32.502 2.99

Static margin ~ Analysis

The rocket is over stable.

step 3: Add simple fins. dust use the default fin
\_Shape that Rocksim generates.

|*2 rocksim- Untitled

File Edit View Rocket Simulation Help

D@ ¥ 2 g B 4 HEOK N\

Rocket design attributes | Rocket design components  Mass override Flight simulations

v Use the values shown below for all simulations.

Measured mass data

Sustainer: |30 g M The mass of each stage is
measured without any engines
Second booster: |0 9 e installed.
First booster: 10 9 M
Measured center of gravity [CG] data
Sustainer: |6 In.  ~ The CG is the linear distance
from the nose cone tip to the
Sustainer + second booster: |0 In. ~ center of gravity in the various

stage combinations.
Sustainer + second + first booster: |0 In.

g [of 3p @ = =
Scale: 1/5

Method
RockSim

CGIn. CPIn. CNa Static margin Analysis
6.000 8.243 32502 1.37 The rocket is stable.

For Help, press F1 NUM

step s: under the mass override tab, enter
the weight of the rocket and the ce position.

simulation programs don't have this important feature. With
it, you can eliminate the trial-and-error process that
occomapniesthe seat-of -the-pants design method. Thisnot only
saves time you time by getting it right the first time, but you
end up saving money too. Many RockSim users have told me
over and over how much money they've saved by having the
software hel p them to find mistakes before they've started con-
struction. And you also save money by eliminating launch
mishaps; such as selecting the wrong rocket motor delay time.
Another reason people prefer RockSim over other pro-
grams is that the software is the only one that allows you to
simulate complex "flight events." This can be anything such
as delayed staging, to electronic dual-deployment parachute
recovery. Itisalso alowsyouto find the optimum launch angle
(based on wind conditions) to get close proximity recovery.
The cheapy, quick-and-dirty programs don't offer thisfeature.
But most of all, people choose to use RockSim for one
simple, but important reason. It has to do with "accuracy.”
Modelers want to be assured that their rockets are going
to fly asthey intended. You don't want to launch arocket and
watch asthe parachuteisripped away from the rocket. People
have heard that RockSim is the best program (the most accu-
rate) for finding out how the rocket will behaive when it is

(Continued on Page 4) )
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Quick-n-dirty sims
(Continued from page 3)

! Simulation preparation

Engine selection | Flight events Simulation controls = Launch conditions

Select the motor mount you wish to load from the list below:

Stage Dia. mm Engine E. Delay |. Delay

Sustainer 18.0

Load Load all Clear Clear all

Engine Mfg: | Quest = o
Display engine list...
Engine code: | C6Q
Ejection delay: | 5 j Seconds

Ignition delay: | 0.000000 Seconds

Engine overhang from motor mount tube:

0.500 In. ~

Comments:

Launch Close Help...

step &: select the rocket motor.

launched. Not only the simple stuff like how high the rocket
will fly, but complex stuff like what the actual tragjectory will
look like due to the rocket interacting with the wind. Thisin-
teraction with the wind is what we associate with the term
"dynamic stability." RockSim is the only program that will
give you thisinformation!

What thetrajectory will look likewhenwind istakeninto
account is emmensely important. You can't accurately know
what motor to use, nor even what direction to launch therocket
if you don't know how the rocket will behaive when the wind
isblowing.

How the rocket interacts with the wind is dependant on
the shape of the rocket, and the position of the internal parts.
These affect the moment of inertia of the rocket. Since quick-
and-dirty programs don't really care when the parts are posi-
tioned, they'll never be able to predict the actual trajectory of
the rocket.

You can find more about thistopicin Apogee e-zine news-
letter #78, which can be downloaded at:
http://www.A pogeeRockets.com/education/downl oads/
newsl etter78.pdf

As you can see, there are a variety of reasons to use
RockSim. It comesdown to that the results of theflight strongly
depend on the shape of therocket, and thelocation of the parts
inside the model. Sincethisis soimportant to the accuracy of
the simulations, then it becomes apparent that a good design
file for the "Mumblefrazz" rocket is needed.

But rocketeersare pretty smart. They heard that RockSim

iswidely used, with over 3000 copiese used by peopleall over )
theworld. That said, there should be a better-than-averagelike-
lihood that someone has already input a particular rocket kit
into the program and created a design file. So why re-invent
the wheel ?Why not find out for sure if the design file already
exists? It sure would save some time time when it comestime
to get an "accurate” simulation.

Yep... you can get aquick and dirty simulation result from
RockSim, just like you can get from WRASP. But it doesn't
tell you much information about the flight. And it doesn't tell
you if therocket is stable or not.

The person that uses RockSim wants more information
that just how high and how fast the rocket will fly. And, he
wants to be assured that the accuracy of the simulation isthe
best. That iswhy you will continue to see people looking for
RockSim design files.

rReprint information:

Tim Van Milligan is the owner of Apogee Components
(http://www.apogeerockets.com) and the curator of the rock-
etry education web site: http://www.apogeerockets.com/edu-
cation. Heis also the author of the books: "Model Rocket De-
signand Construction," "69 Smple Science Fair Projectswith
Model Rockets: Aeronautics' and publisher of the FREE e-
zine newsletter about model rockets. You can subscribeto the
e-zine at the Apogee Componentsweb site, or sending an email
to: ezine@apogeerockets.comwith "SUBSCRIBE" asthe sub-
ject line of themessage. Thisarticlemay bereprinted aslong
asthis paragraph isincluded with the text.

CIEX

[ rocksim:-Untitled
File Edit View Rocket Simulation Help

DeSsHE & E g B £¢ HE LXK KN

Rocket design attributes = Rocket design components | Mass override Flight simulations

Sim # | Results | Engines loaded | Max, Altitude | Max. Velocity | Optimal Delay
Feet Miles/ Hour Seconds

o | Jicsos ) [ses1s e | a2 |

=4 5 3p w4 =

Scale: 1/3
Rocket length: 10.800 In. , diameter: 1.637 In. , ter: 8.185 In.
Rocket mass 50.400 g, Selected stage mass 50/400 g [us€r specified]
Engines [C6Q-5]

GHORRS
/

Method CGIn. CPIn. CNa Static margin Analysis
RockSim  7.587 8.243 32.502 0.40 The rocket is marginally stable.

For Help, press F1 NUM

use these basic results to refine the model.
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Quest Tomahawk Sea Lauched ) ..
Cruise Missile (SLCM) Now Ship- Tomahawk Sea Launched Cruise Missile

ping From Apogee Components!

The Tomahawk Cruise Missile (BGM-109 or Boosted ! i )
Guided Missilemodel 109) isavery accurate, unmanned, ex- EW? S 3
pendable subsonic aircraft for delivering muitions at morethan r%- )

700 miles per hour to a target more than 900 miles (1,458
kilometers) from its launching point. The newest version can y
loiter near the target for about two hours, waiting for the tar- GUE 5 T

get to show itself. It may belaunched from either surface ships " — e N

or submarines. SELECT - FROM APOGEEROCKETS.COM

During Operation Desert Storm in 1991, 288 of the
$600,000 Tomahawks were launched against targets in Irag.
In Operation Iragi Freedom, more than 750 of the missiles
have been launched.

Here are just afew features of the Quest Tomahawk™ :

Plastic Nose Cone - The smooth plastic nose requires no
finishing, other than a coat of paint. It'srounded nose shapeis
very efficient for low speed flights.

Color Coded Parts - You don’'t need to know the techni-
cal names of each of the itemsin the kit; like thrust ring, mo-
tor mount tube, and airframe tube. Just follow the instructions
when it says to glue the red ring onto the yellow tubes, etc.

/

red pattern, which is easy to see in the sky, and when it lands
on the grass.

What makesthis a skill level three rocket is that it intro-
duces you to some more challenging building and painting
techniques. You'll get to create a paper tail cone, adding acos-
metic belly intake-scoops, and inserting clay weight into the
nose cone to enhance the stability of the rocket. You'll also be
challenged to complete a three-color paint scheme.

When you're done, this colorful rocket will be a perfect
addition to your rocket fleet, and will aso show off your pa
triotism. It is big, bold, and yields a thunderous sound when

I
Makesassembly of thislevel 3rocket kit relatively error-proof. launched!
Colorful Water-Side Decals - Since this is a scale-like
model, you'll love the thin water-transfer decals. They give Kit Specifications:
}s/((;)r?eille()t of detail to cover the missile in its prototype color Apogee’s Part Number: 07020

Price: $14.50

Skill Level 3: Average Skills Required

Length: 19.4" (49.3cm)

Diameter: 1.57" (40 mm)

Empty Weight: 2.79 oz. (79 g)

Recommended Rocket Motors: B6-4 (First
Flight), C6-3, C6-5. Rocket motors are not
included with this kit.

Thelarge 14" diameter plastic parachutethat comeswith
the kit, brings the rocket down slowly for a nice soft touch-
down. The canopy on the parachute is a colorful yellow and

Quest Tomahawk Cruise Missile

Quest Tomahawk Altitude and Landing Distance Predictions

Motor Used Altidude - feet (meters) Drift Distance* in a 10mph wind
Quest B6-4 261 feet (80 m) 400 feet
Quest C6-5 590 feet (180 m) 880 feet

*The drift distance is how far away the rocket will land in a 10mph wind if it is launched straight up. This distance can be
decreased by launching in calmer winds, or by tilting the launch pad slightly to point into the wind. Results created with
RockSim software. Try the free demo version at: www.ApogeeRockets.com/rocksim.asp
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