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Mission Statement: 

 This design was conceptualized to take internal and external 

temperature readings and photos of the earth at altitudes of varying height.  

In undertaking this, we hope to learn more about the atmospheric 

temperatures at extreme altitudes and view the curvature of the earth from 

100,000 feet. We wish to do this because of our undying curiosities about 

our earth.  We also would like to test our skills at engineering a craft able to 

sustain temperature sensitive electronics at high altitudes.  This hands on 

learning will be a remarkable experience and give us an opportunity to 

preview skills we will need to pursue a career in engineering.   

 We plan on finding that there are different temperature regions as 

the balloon climbs in altitude.  The temperature will get continuously colder 

until the balloon reaches the stratosphere.  Here the temperature will stay 

constant until the next gradient is encountered.  Once through the 

stratosphere the temperature will begin to rise again, but will eventually fall 

as the balloon reaches its apex.  The camera will serve to test electronic 

circuits at high altitudes as well as get some interesting pictures of earth far 

below.   

 

Conceptual Design Process: 

 In choosing the materials that will be used in constructing the 

BalloonSat, we must consider the weight limitation of 500 grams, durability 

of the material, size limitations of 1000 cubic centimeters, the functional 

temperature range of the electronic instruments, and basic safety guidelines. 

                Aluminum will be the best choice for construction of the frame 

because it is very durable and light.  However, it does not have very good 

insulating qualities, so we will line the interior walls of the satellite with 
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MultiLayer Insulation.  These layers will consist of alternating sheets of 

aluminized Mylar, and a thin net of Dacron (possibly fiberglass).  This net 

will act as a separator for the Mylar layers keeping the adjacent layers from 

touching. (SMAD 438)  The Satellite’s aluminum frame will be in a cubic 

shape with one corner removed in order to allow our camera to have an 

unobstructed view of earth. 

        
 The electronic instruments will be mounted on aluminum card 

inserts that will slide into tracks within the Satellite’s frame.  Our primary 

instruments will be a HOBO 2-channel temperature data logger equipped 

with external and internal temperature sensors and a Canon Elph LT APS 

camera.  An advanced timing circuit comprised of a 15-25 ms time base, a 

1:256 decoder, and a relay driver will operate the camera at given intervals.  

The MultiLayer Insulation should provide the correct temperature for these 

instruments to function.  

 Two 9-Volt batteries will power the camera’s circuit board. Due 

to the sensitive temperature range (-5 °C to 20°C) of these batteries, whether 

or not they make it alive will be a final test of our insulating skills. 

Preliminary tests will be run in a freezer, however, to hopefully prevent the 

explosion or failure of the 9-volts during flight.  Preliminary heat loss tests 

will also be run so that a resistor can be mounted inside the BalloonSat, 

giving off heat at a rate comparable to the heat loss. 

 To ensure safety we will follow the basic safety guidelines, 

which demand a strong familiarity with any tools and machinery prior to 
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their use and a cautious nature when doing any job.  The Satellite’s 

efficiency and safety will be tested by numerous experiments which include 

rolling the Cube Sat down a flight of stairs in order to simulate heavy winds 

during landing, and prolonged stay in a freezer to test how it functions at 

colder temperatures. 

 Prior to launch we plan to run a final check of all electrical and 

structural connections.  We will do a test run to make sure all 

instrumentation is running properly.   To ensure the camera’s maximum 

performance we will clean the lens and do a test to make sure the timing 

circuit is running efficiently.  A final check of all structural joints and 

fastening will be performed.   Once pre launch procedures have been 

completed the sat will be closed and the life cord will be strung through and 

tied on both sides to secure the satellite’s position.  Following these events 

the satellite’s timing circuit switch will be turned on and the sat will be 

ready for launch.   

 We have set up a schedule which will enable use to have our 

satellite completed by April 20, 2002.  The schedule is as follows: 
March 1-8  
- Conceptualize design specifications, buy HOBO, Buy camera. 
- Begin estimating amount of materials necessary for production 
 -      Create sketches of the cube sat with final dimensions 
March 9-14 
- Accumulate materials 
- Final estimation of materials needed for production 
- Set up a meeting with electronics lab supervisor in ITLL 
March 15-April 8    
- Actual creation of cube sat 
- Outer shell constructed with built in bushing 
- Camera circuitry operational 
- HOBO functioning properly 
- Insulation completed 
April 9-12 
- Final construction completed 
April 13-14 
- Testing and Problem analysis 
April 15-18 
- Final adjustments to satellite and circuitry 
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April 19 
- Launch readiness review 
April 20 
- Launch and retrieve 
April 21- May 1 
- Analyze data and create presentation 
 
 Each team member will be in charge of a specific task required in 

the completion of the satellite.  Mark is assigned to the camera and timing 

circuit.  Tyson is the main designer of the internal and external framework.  

Nick is in charge of the aluminum construction of the satellite.  Brian will 

also be working on the camera system.  Justin will operate the HOBO data 

logger and sensors.   

  

 Team member info: 
Tyson: 474-8783,  3rd year Aerospace Engineering student at CU-Boulder 
Brian:  786-3633, 18 Aden Hall, 1st year Aerospace Engineering student at CU-Boulder 
Nick:   786-3442, 600 30th St. Apt. # 736, 1st year Aerospace Engineering student at CU-Boulder 
Mark:  786-2142, #212 Crosman Hall, 1st year Electrical/Computer Engineering student at CU-Boulder 
Justin:  720-494-0401, 5453 Bobcat St., Frederick, 1st year Aerospace Engineering student at CU-Boulder 
 

Itemized List of Components 
Item Cost Each Qty. Weight 

Canon Elph LT APS $59.99 1 4.1 oz. 

HOBO Data Logger 

(2 Channel) 

$65.00 1 1 oz. 

Temp. Sensors for Hobo $25.00 ea. 2 N/A 

9 volt alkaline batt. $2.00 4 N/A 

Kodak Advantix Film $4.00 3 N/A 

MultiLayer© Insulation N/A N/A N/A 

½” angled aluminum N/A 200 cm N/A 

Aluminum Plate N/A 600 cm2 N/A 

Black ¼” PVC pipe Free N/A N/A 

Nuts and Washers C < $1.00 ea. 2 sets 1 oz. 

Black Paint Approx. $10.00 1 gallon N/A 
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Timing Circuit N/A 1 N/A 

 


