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Don’t "Mach”
These Aspirations

by Doug Knight

Using RockSim and Apogee
Rockets for the NASA Student
Launch Initiative (SLI) team at
Statesville Christian School

Background

Team Statesville uses RockSim as our main design
tool, and has used an Apogee rocket to break Mach 1
during one of our preliminary tests. For our project, we

needed to design a rocket that had two differing pay-
load sections, setup for dual deployment recovery, and
could break the speed of sound. All this, while trying to
not go over one mile in altitude if possible.

N

Incorporating RockSim

RockSim is our tool of choice for designing this
rocket and multiple solution paths have been explored
in the software with the optimal mass, length and diam-

eter of the rocket determined. Since our rocket expels
Helium out the front of the rocket during flight, we are
using the Engine Editor
program from RockSim
to modify the actual up-
ward thrust of the rock-
et as we try to take into
account this reverse
thrust. A completed
component of our proj-
ect required us to send
a rocket through Mach
1 and record the re-
sulting pressure shock
wave as it passes over
the rocket. Looking for
a cost effective alterna-
tive, the Apogee Aspire
appeared to be the logical choice.

continued on page 3/
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[continued from page 2

In modeling this rocket using RockSim, we found
that by making the top portion a payload section and us-
ing at minimum a medium-impulse G engine, the rocket
should travel past Mach 1.

Building the Models

Due to the resulting altitude and forces on the pa-
per tube, balsa wood fins, and plastic nose cone of the
rocket, we built three Aspires and hoped we could get
data back from one showing the pressure spike as the
rocket went though Mach 1. We soaked the balsa wood
fins with Cyanoacrylate glue to strengthen the fins and
used epoxy fillets to increase adhesion to the body
tube. The payload section was made by cutting the
main body tube about 5 inches from the top and insert-
ing a coupler and bulkhead assembly. We also decided
to go with a Kevlar shock cord considering the amount
of black powder ejection charge for the motors flown.

Flying the Models
The first flight was with a Aerotech G80-10 motor

~

and while the flight went to about 3300 feet, we did not
see the sharp altitude increase of the shock wave mov-
ing over the rocket. The second flight was with a slightly
more powerful Aerotech G77R and was quickly lost in
the clouds. Upon
descent, we found
the nosecone sepa-
rated from the pay-
load section and the
altimeter was miss-
ing. Both were found
later but the altim-
eter did not survive
the fall. We decided
to next go with the
Aerotech H97J re-
load knowing, if the
rocket didn’t shred,
we should most def-
initely go faster than

\_ continued on page 4 /

RockSim: The Software That Lets You

Design Amazing Rockets!

RockSim is the leading software fc

how high they will fly. Here is

“After a lot of searching on the Net,
Rocksim is the best rocketry simulation
software | have seen. In terms of sophis-
tication, ‘Rocksim’ is to ‘"VCP’ as ‘VCP’
is fo ‘cutting out pieces of cardboard"
- Brian Crosse

Launch Success Begin

® Dream It

® Design It

® Simulate It
® Build It

® Fly It.

www.RockSim.com

Space Foundation certified as

an excellent teaching aid.
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continued from page 3
Mach 1. The rocket leapt off the pad and quickly dis-
appeared in the sky. A couple minutes later the rocket
landed about 200 yards away fully intact.

Altimeter Feedback

The data from our PerfectFlite altimeter showed
the predicted pressure increase and decrease as the
Mach shock wave passed over the payload bay. Suc-
cess! The altimeter showed a flight of approximately
4400 ft for the Apogee Aspire, impressing the team.
Having the rocket push through Mach and back, hav-
ing it land able to fly again and having the pressure
data behave as predicted was remarkable for a team
with most members having little experience in rockets
before joining the group this year.

a P

. /

Summing It All Up

| applaud the team’s effort so far and look for-
ward to seeing them complete their vision. RockSim
and Apogee Rockets are critical components of this
project. Visit www.teamstatesville.com for more in-
formation concerning the Statesville Christian School
rocket team from Statesville, NC and their project for
the NASA Student Launch Initiative 2007.

About the Author

Dr. Doug Knight is the physics instructor at Mitch-
ell Community College in Statesville, NC, a born
again rocketeer starting about three years ago and
the mentor for the SCS Rocket Team. He has a Bach-

\

\_ continued on page 5/
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This  issue's
website worth vis-
iting is for all you
history buffs out
there. It is called

Leaving the Rock-

The Story of Humanity's

Destiny in Space, and can
be found at

There are quite a
few things to see here, but of
. Pparticular interest is the page

== thatis called ChronoThink.
| like the way that it shows
« = how the history of rocketry,
literature, and science came
* together in our quest for
= Space. By clicking on each
of the pictures in the timeline,
- you will be able to read about
* many aspects from our past
that led to our journey into

space!
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elor’s degree in Phys-
ics, a Master’s in Ap-
plied Physics, and a
Ph.D. in Mechanical
Engineering.

Doug has
worked at a couple
of labs and was pre-
viously a senior test
engineer for an op-
tics company before
he started at Mitch-
ell. All of his physics
classes make rock-
ets of some type
during the semes-
ter. He is currently
TRA level 2 certified
and hopes to attain
level 3 this summer.

\

vorite rocket as a kid was an Estes Blue Bird Zero that
flew over 70 times before it was retired. He currently
has about 10 rockets that he flies regularly. His motto
so far in rocketry is “If you don’t know what motor to use
in that rocket, use the bigger one.”

Do You Want Excitement?

The Apogee Aspire (http://www.apogeerockets.
com/aspire_rocket.asp) is available for immediate ship-

ping for those of you who would like to try some break-
taking flights! Maybe you aren't ready for something
like what the SLI team did, but try putting an Apogee
F10-8 Medalist motor (http://www.apogeerockets.com/
composite_motors.asp) in the Aspire and you and ev-
eryone else on the field will be watching your rocket for
a long burn time that seems to be never-ending! Then,
you will see your sleek model to come back to earth by
a bright streamer shimmering in the sun! If you would
like to see some video of the team's testing, please visit
http://www.teamstatesville.com/content/media/Orange-

. H H 1 _g_—___.
Dr. Knight flies mainly long skinny rockets and scratch bur ) ;dij‘jr =

\builds or modifies existing kits most of the time. His fa- )
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Available Worldwide
through Quality
Hobby Shops and
Online Retailers

RED

NEW PRODUCTION FACILITIES with in-house silk screening equipment
and new production equipment. More inventory and more selection!

Look for exciting new products now being designed and
to be available shortly.
Sunward Aerospace Group Limited

New fax number 416-245-7985
www.sunwardl.com info

@sunwardl.com

Direct 416-953-1847 fax 416-245-7985
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DEFINING MOMENTS

the inside of the tube is not great enough, the motor
may slide during the flight. Many times, after the flight,
the expended engine case is hard to remove from the
& —\ rocket because the hot
N - engine case swells,
Friction fit into which increases the fric-
tube by wrapping tion between the parts.
tape around motor Motors are available
and “screw” it in through the Apogee Com-
\X/ ponents' website at http:/

www.apogeerockets.

~. com/rocket_motors.asp.
~. If you want a more posi-

ﬁ /’ tive retention for your

Models that are just large enough in diameter for
the engine to barely fit inside the tube are called mini-
mum-diameter models.
Their usual purpose is
to fly to extremely high
altitudes. The most
common way to secure
engines in these mod-
els is to wrap masking
tape around the engine
so the friction created
when it is installed is
enough to prevent the
motor case from sliding

fore or aft during flight | Method for holding an engine in a rocket o motors, you can f_i”d en-
(see the illustration to that doesn’t have an engine hook gine hooks at hitp://www.
the right) - _/ apogeerockets.com/en-
This method is not gine_hooks.asp.
totally reliable. If the friction between the engine and
Friction Fit Graphic from Model Rocket Design and Construction www.apogeerockets.com

N

Buy the Saturn V at regular price..
Receive $30.00 off the Saturn 1B and receive 4
an extra Apollo Capsule Set (minus cD) FREE! [ c 4 .

P/N: 00509
Price: $401.00

(Price does not include shipping)

This is a savings of:

Saturn 1B
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Launch an Apogee Model Rocket & WIN

Edge of Space & Zero Gravity Flight

W Apogee M
i aad

The rules are simple:

1. Entrants must submit an essay to Apogee. There is no
length requirement for the essay.

2. Any club, organization, or school program, is eligible
for entry. This would include rocketry clubs or
prefectures, 4H, scouts, etc.

3. The content and purpose of the essay is as follows:

o |f we gave you $300.00, How would you use it
to impact the rocketry community?

e How many people do you think it will reach?

o How many people will be involved in the orga-
nizing and running of the event?

o How big of an effect will it have on the rocketry
community?

Apogee Components, Inc. is pleased to announce the second in a yearly grant program
geared toward model rocketry education organizations!

4. One of the biggest things to keep in mind when
composing your essay is
“How is what | am planning unique?"

There will be only one winner of the grant, which is
$300.00 toward any order with Apogee Components.
The deadline for entry is November 30, 2007.
Make sure it is post-marked by November 30th!

The grant winner will be anounced
on January 1, 2008.

What a great way to start off
the new year!

Send your essay to me at:
johnm@apogeerockets.com

Or send to: £ & =

1130 Elkton Drive Suite A
Colorado Springs CO 80907
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~ Save Money With Reloads!

Apogee Components carries Rouse-Tech
reload cosings and Aerctech reload kits
for the 24/40, 29/60, 29/100, and
29/120 motors!

All of thess kits can be shipped
by Parcel Poast witheul a HoxMat charges

s

4 )
cold. Best of all the gel battery should last 3 years or
MR GE MEE!EIN I

more if you don't leave it plugged into the charger all
This issue's tip is a follow up from the tip in issue

the time. Since | live in the North East US, what is even
177  http://www.apogeerockets.com/education/down-

better is that | have a ready jump source for my car or
lawn mower and with a cheap inverter, an emergency

loads/Newsletter177.pdf and comes to us via Uditha

deAlwis. Uditha says, "l read your suggestion on the 8

wod sjaydoyeabody  mmm

power source during a black out."
As a thank you to Uditha, we will be sending out a
large Dynastar Nylon parachute! If you have a tip and
AA batteries to get 12V without having to lug a car bat-
tery. The current drawn by an igniter is > 2A for a few
seconds and if you connect more than one igniter in par-
allel, the current demand doubles since the resistance
drops to 1/2 of the single igniter and so on. Even though
AA batteries are durable, this rate of discharge cannot
be sustained for a large number of cycles. Hence, you
will be replacing 8AA batteries each time you fire rock-
ets, which | feel is very environmentally unfriendly.
You can get a 12V jump start unit from Sears or
a car parts store which comes with a 12V 7AHr gel
lead acid battery contained in a convenient package
with carry handle and heavy duty cables which can be
spliced as needed if you don't like to use the heavy duty
clips. It can be recharged by plugging into your car (on
the way to the launch site) or from 120V using the char-
ger included. The prices range from $30 - 49.99. It has
\enough juice to launch many rockets even when it is

we use it in the newsletter, you will find one showing
up on your doorstep as well! Please send any tips to
johnm@apogeerockets.com.
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Question

Rick wrote to us and asked, "If | don't have RockSim,
is there another way for me to know how heavy of a
rocket a given motor will lift?" There is a formula that
you can use to know the correct thrust to weight ratio.

First of all, we'll use the C6-5 motor to see how
heavy of a rocket can be used with it. You will take the
average thrust and divide it by 4.45 (pound-seconds),
divide that answer by 5 for a safe 5:1 ratio of thrust to
weight, and that will give you the answer in pounds. The
average thrust in newton-seconds is (6) as in (C6-5),
divided by 4.45 (pound-seconds) equals 1.348, and di-

\vided by 5 equals .27 pounds, rounded-off. Therefore,

& Anhswer

the maximum safe liftoff weight for a C6-5 would be a
little over one-quarter of a pound. One-quarter of 16
ounces (1 pound) is 4 ounces, so a model that weighs
a little over that would be fine.

Of course, if you want to make things a lot easier
on yourself and more accurate, you need RockSim
software. RockSim will save you time and money that
could be spent on other things. If you would like to try a
free 30-day demo of RockSim, please visit http://www.
apogeerockets.com/rocksim_demo.asp to see how cool
this software is! Once you do, | don't think you'll ever go
back to any other way. D

-
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KAdvertise in the ‘Peak of Flight™!

Call: 1(719) 535-9335

or e-mail John at:
nm@apogeerockets.com
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Why use React-A-Pack Epoxy?:

6 single use pouches to a pack

To Order Visit:
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