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1.0 Overview
1.1 Mission Statement and Objectives
Our mission is to build a compact, lightweight satellite that is capable of
performing the following tasks:
recording internal and external
temperature readings, obtaining visual data pertaining to the upper
atmosphere as well as studying the effects of the extreme conditions of the
upper atmosphere on living things like cockroaches. Specific goals
included in this project are the coordination of our data systems and
ensuring that our craft will function both at this altitude and in the extreme
environment of the upper atmosphere. We also have to build our
balloonsat so it can withstand large reentry speeds and landing speed of
2000 fpm. In short, successful use of our instruments and getting them to
work in this environment is an objective just as important to us as sending
the balloon up and completing the project on time. Our last goal is to
complete the project under budget and under weight restrictions.
1.2 Purpose
The purpose of this experiment is to familiarize us with the integration
of various systems and parts of a satellite to work in all environments
necessary as well as learning to work with a team. Learning how to do all
this while staying under budget and making sure we are under the weight
restriction are skills that will serve us well in the engineering workplace
throughout our careers. The last and most important purpose of this mission
is to learn something about the atmosphere and its effects on living
organisms.
Cockroaches were selected because of the known fact that they are able
to withstand nuclear apocalypse. By using them in this experiment, we will
be able to gauge the conditions and effects on organisms in the upper
atmosphere.

2.0 Technical Overview
2.1 Design features
Our balloonsat will be made of foam core for the basic structure, a
HOBO data logger, power supply of lithium batteries, digital camera, and a
payload of cockroaches. The cockroaches will be held in different
containers to see what measures can be taken to change the effects of the
upper atmosphere. One roach will be in a pressure-controlled area, which
will be done using a sealed film canister. Another will be out in the open,
to be a control. The third will be in an insulated case, but will be open to

pressure changes. This will test the effects of temperature changes and
pressure changes and what can be done to save the poor cockroaches.
There will be a hole through the middle of the satellite for the
balloon line, and two separate compartments. One will be the cockroach
control bay, and the other will be for their sensitive electronics. The HOBO
data logger will take interior and exterior temperature readings every
minute. For the power, we will be using two 3V Lithium ion batteries.
The digital camera will be a cheap digital camera stripped down to its
components to save weight. It will to be connected to a timing device so
that the camera will take pictures every 5 minutes.
2.2 Illustration

2.3 Hardware
To record the temperature readings on the exterior and interior, we
will use a HOBO RH/Temp/2xexternal data logger. We will use an external
sensor to take the temperature outside the balloonsat. Boxcar 3.7 software
will be used to retrieve the data from the HOBO upon recovery. The digital
camera will be connected to a timer circuit that will be tripped every 5
minutes. We chose this time increment because of memory constraints of
the camera. Two 3V lithium ion batteries will supply the power, one for
each the HOBO and the camera/timing mechanism. It will be easier to
control voltage by using two batteries as well as making it more reliable.
This is because if one battery fails, the other set of data will continue
running. The basic structure will be made of foam core. We will use
insulating foam and a film canister for the lucky cockroach.
2.4 Construction
All group members will jointly build the balloonsat once all the parts
have arrived. The structure will be made of foam core by the method of
scoring that was shown to us by the EOSS representative. We have chosen
to leave a hole in the bottom for the camera, because we want to avoid
throwing off the auto-focus with a screen of Para film or other material.
The balloonsat will be divided into two compartments as described above.
One will be for the cockroaches and the other will be for the electronics.
There will be a hole through the middle for the Dacron line. The foam core
will be glued together with two-ton epoxy for strength. The electronics
will be sealed with a silicon sealant to protect them from condensation.

2.5 Testing
We will test our balloonsat bye letting it run for 20 minutes. During
this time, everything will be turned on, including the HOBO Data Logger
and Digital Camera. After the allotted time, the data will then be checked
to make sure that everything is running correctly.
When the balloonsat makes it trip into the upper atmosphere, there
will also be a rapid decrease in temperature. To insure that this doesn’t
affect the data and equipment, we will be putting the balloonsat into a
freezer for 30 minutes. During this time, we will be recording data. After
the allotted time period, we will remove the cube and check the data to
check the accuracy and to make sure that everything ran smoothly.
2.6 Launch Program
In order to make sure that we are ready for launch, we will begin
preparing for the launch two hours in advance. We will make sure that all
systems are in working condition and that everything is ready for launch.
2.7 Safety
It is pretty obvious that from our mission description, there are very
few things that could possibly go wrong. However, there is always the
possibility that our three cockroaches could get loose, mate, mate some
more, and take over the world. To prevent this from happening, we will
make sure that they are all separated into separate, sealed containers. Short
of them escaping, our main concern will be safety during the construction
and launch of our balloonsat. To prevent any harm coming to any
members of the team or anyone else, safety guidelines will be adhered to
when specified, and good old fashioned common sense will be used at all
times.
2.8 Special Features
Because of the condensation, we will also have to be concerned
about the electronics within the balloonsat. To prevent this, we will seal
all electronics with silicon sealant.
2.9 Launch Summary
As stated in 2.6, preparation will be started two hours before the
launch. 10 minutes before launch, the data recorder will be started. This
gives us ample time to make absolutely sure that it is working properly
before launch. After launch, one member will be assigned to the chase
team. Upon recovery of the balloonsat, this member will make notes about
any obvious signs of damage and then turn off the HOBO Data Logger and
digital camera. Analysis of the data will be completed once the balloonsat
is returned to the rest of the team.

3.0 Management and Cost Instructions
3.1 Meeting the Launch Date
The team will adhere strictly to the schedule to insure that our
balloonsat will be ready for launch at the specified date.
3.2 Schedule
05 March 2002- completion of design
06 March 2002- submit proposal no later than 1:45 PM MST
13 March 2002- completion of prototype design
20 March 2002- Team Presentations
03 April 2002 - completion of final design
05 April 2002 - testing of final design
17 April 2002 - Internal Team Readiness Review
19 April 2002 - Launch Readiness Review
20 April 2002 - LAUNCH DAY
3.3 Team Assignments
Stephen Holland- design, research, and business liaison
Dax Minary- design and testing
Dante Treglio- budget and computer technician
Josh Caldwell- construction
Eric Ringelstetter- project coordinator
3.4 Team Members
Dante Treglio
Arts and Science School
Econ Major
Dax Minary
Engineering School
Aerospace Engineering
Eric Ringelstetter
Arts and Science School
Physics Major
Stephen Holland
Engineering School
Aerospace Engineering
Josh Caldwell
Engineering School
Aerospace Engineering

3.5 Keeping the Budget
We took into account of how much shipping and tax would cost.
Because the things we want shipped have no tax, it's just the shipping fair
for some items. We also used an 8% tax just to be safe.
Also included in the budget is $40.00 for miscellaneous material.
This is for any extra problems that may arise during the construction and
testing of the balloonsat.
3.6 Budget
Item
Quantity
Price($)
HOBO RH/Temp/2xExternal
1
$95.00
Boxcar 3.7 Starter Kit
1
$14.00
1ft. External Temp. Sensor
1
$23.00
USB Dual-Mode Digital Camera
1
$79.00
3V Lithium Battery
2
$4.99
Cochroaches
3
$0.50
Foam Core Board 20"x30"
1
$2.40
PVC Pipe
1
$1.00
Small Helium Canister
1
$0.89
timer circuit
1
$4.00
Wires and connectors
4
$0.98
Misc. Items for bugs and circuitry
$40.00
Glass Lense
1
$3.00
Total Shipping
Total without Shipping and Tax
Total with Shipping and tax

$11.50
$277.69
$295.01

