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Overview and Missions Statement 
Mission Statement:  Team Freefall will successfully launch and retrieve an 
ascending high altitude satellite to gain a better understanding of changing 
environmental conditions by recording temperature, relative humidity and 
comparing light intensity and ultraviolet measurements. 
Why?  
One of the main challenges involved with the Cubesat project is simply to 
see if as a group, a satellite can be assembled and flown as a payload to an 
EOSS balloon.  This process of proposal, building and watching our finished 
product fly will help us to gain further knowledge about these types of 
projects, and will help to ready us for the engineering industry where this 
process happens constantly.  Further, the actual building of the project will 
improve our individual skills through designing our box and using the 
workshop and other tools to build it.  Another goal of the groups is to 
produce a satellite that is able to take data as it goes up, in this case that will 
be temperature, relative humidity, ultraviolet light and light intensity. 
Discoveries from Apollo XVIII   
The scientific data we hope to discover through the Cubesat project is how 
the temperature and relative humidity change as the altitude gets higher.  We 
hope to get light intensity data as well as measurements from an ultraviolet 
meter and compare the two in hopes the two are connected or related in 
some way.  We also expect to learn about each other through the project and 
how to work in a group of diverse people while trying to accomplish a 
common goal.   
 
Technical Overview 
Basic Design 
The basic design of the payload is a 10 cm by 10 cm aluminum box that will 
house a data logger, an ultraviolet meter and a camera.   
Hardware Components 
The hardware needed for the project includes: 
! HOBO H8 Data Logger-Designed for indoor use, it is not 
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weatherproof.  It can be insulated though and take measurements 
! through an external sensor, these are available in 1 to 50 foot lengths. 

Relative Humidity:  Can measure 0 to 95% relative humidity 
Temperature:  Operating Range is -16 to +70 degrees Celsius, (-4 to 
158 deg. Fare height) insulation will be used to keep it warm enough 
to take measurements. 
Impact Resistance:  The company claims it is "drop proof up to 5 
feet", but through design in box the impact will not be greater than 
this. 
Light measurement:  This feature measures light intensity, in 
Lumens/ft^2.  It can measure from 2 to 600 Lumens/ft^2.  (full 
sunlight is 10,000 Lumens/ft^2)  

! Ultraviolet meter-similar to the one used at Space Grant, this device 
will be integrated into the Hobo Data Logger to record UV 
measurements. 

! Camera-will be placed on the bottom of the box and will take one, if 
not more pictures of the earth as the payload ascends. 

Assembly 
! Each of the four sides, top and bottom will be of 2mm thick aluminum 

sheet, in conforming to design requirements.  
! Four aluminum rails, 114mm long, 8.5 mm square. These will each have 

longitudinal mortise grooves machined in two of their faces to receive the 
aluminum sheet walls. 

! These sheets, excepting the removable top sheet, will in turn be epoxies 
in corresponding mortise grooves in each of the respectively cornered rail 
pieces forming the external wall structure. 

! To ensure access inside the cube, the top is secured to the main structure 
by two hinges and a securing positive engagement clip. 

! Clearance and data access holes to be drilled as determined by 
requirements. 

Testing 
There are several circumstances we will have to test our payload for: 
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! Cold test: put instruments into cold environment simulating the 
temperatures of the high altitude environment.   

! Crash test: simulate the landing of the balloon with the instruments to 
make sure they can with stand the impact of landing.  This will help to be 
sure the box does not collapse and the data can be retrieved. 

Launch Program 
See Launch site Summary of Events  
To keep people from getting hurt. . . 
To keep people from getting hurt, we will be careful and use common sense.  
The only element threatening to the group’s safety is perhaps working in the 
machine shop to build the aluminum box.  As always in the matching shop, 
we will use extreme caution while cutting, hole punching and welding any 
materials.   
Launch Site Summery of Events 
! Ground station setup usually starts about two to three hours prior to 

launch. All members of the ground station team assemble at the 
designated spot and start plugging all that equipment together. The 
objective of the set up team is to be up and operating at a minimum one 
hour prior to launch.  

! At one hour before lift off, the ground station goes on the air. The launch 
team uses this information to verify their launch preparations.  

! At T-10 minutes the main payload starts to record data and video.  
! At launch the ground station team takes over control from the launch 

team.  
! Prior to launch a cut down altitude is determined. When the balloon 

ascends to within 10,000 feet of that altitude, the ground team goes into 
"serious" mode.  

! When the balloon reaches it's maximum altitude, the ground team sends 
the arming signal to the cut down mechanism, and then actuate the 
system to release the payload from the balloon. This is the most dramatic 
moment of the flight. Then, viola, the balloon sails away as the payload 
drops. Almost immediately the parachute inflates and its on its way 
down.  

! During the descent phase, the ground station continues to monitor and 
relay tracking information to the field teams.  

! Once the payload has descended to 10,000 feet above what the ground 
station estimates will be the loss of signal (LOS) altitude for the ground 
station the camera is pointed at the ground.  At this point the ground 
station's job is essentially over.  
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! Once LOS occurs, dismemberment of the ground station commences. 
Everything not related to communications with field teams is taken down 
and packed up into waiting vehicles.  

 
Management and Cost Instructions 
We will meet the launch date. . . 
We will meet the launch date by adhering to our schedule and making sure 
every component is done on time. 
 
Schedule of Events 

Project / Goal Work Dates 
Machine Shop Certification 30-Oct to 3-Nov 
 Purchase Data Logger  30-Oct 
 Purchase UV Meter  30-Oct 
 Purchase CCD Camera  30-Oct 
 Test Data Logger and UV Meter 31-Oct to 9-Nov 
 Finish Box  7-Nov 
 Prepare Box For Launch  8-Nov to 17-Nov 
 Launch Day  18-Nov 
 Video Report Preparation  19-Nov to 3-Dec 
 Last day of class /  Report Due  4-Dec 
 
Budget 
Material Amount (dollars) 
Hobo Data Logger 100.00 
UV meter  40.00 
Materials for box 
(aluminum) 

20.00 

Disposable camera 12.00 
Epoxy (JB Weld) 10.00 
Other materials/spare parts 118.00 
TOTAL 300.00 
 
Team Member’s Roles 
Stephen Wendzel-structures and machining 
Giordin Perlman-external design 
James Owen-researching data logger 
James Ball-budget 
John Plumb-setting up machine shop certification 
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Robert Thorton-UV meter and its integration 
Jason Kerwood-researching camera and camera operations 
Michael Bojanowski- 
Katie Dunn-write proposal 
Heidi Cooley-scheduling 
*each group will help with as many responsibilities as possible, this is a 
general outline of what certain members are responsible for 
 
About each of us. . .

Giordin Perlman 
 (303) 786-0120 
Kittredge West 209 
CU Boulder 
Freshman Aerospace Engineering 
Special skills:  
***machine shop certification 
***creativity 
 
James Owen 
735 Arapahoe #201 
Boulder, CO  80302 
(303)247-0875 
"Special Skills" 
experience welding, working with metal 
Soon to be shop certified 
 
James Ball 
211 Brackett Hall 
(303) 786-2434 
Aerospace Engineering 
 
Robert Thorton 
(303) 786-0542 
University of Colorado at Boulder 
Junior in Aerospace Engineering 
Minor in Applied Math 
 
Heidi Annaliece Cooley 
2900 East Aurora Ave Apt. 209 
Boulder, CO 80303 
(720) 406-1340 
Sophomore majoring in Aerospace 
Engineering 
 

Stephen Wendzel 
Work phone: (303)735-0075 
# Born 21 October 1969, Boulder, 

Colorado 
# Pursuing Aerospace Engineering 

Degree 
# Working full time in the UCB 

CAD Office 
# Experienced in AutoCAD R14, 

Map 3.0 
# Experienced machining skills in 

titanium, 17-4 series steels, most 
aluminum alloys, delrin and 
ductile iron 

 
Jason Kerwood 
(303) 786-4283 
address: COCL 25  
My name is Jason Kerwood, and I am 
currently a freshman in the Aerospace 
Engineering program.  I was born in 
Portland, Oregon on December 09, 1981.  
I enjoy all types of outdoor activities 
including, skiing, fly-fishing, golfing, 
hiking, rock climbing, camping, and 
mountain biking.  Just recently I have 
found that I am extremely interested in 
virtually all aspects of space.  I aspire to 
one day have a job working for NASA. 
 
Katie Dunn 
402 Baker Hall 
(303) 786-4259 
University of Colorado at Boulder 
Freshman in Aerospace Engineering 
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Special skills/qualifications- 
! Been to space camp 2 years 
! Involved in Lockheed Martin 

Explorers for 2 years 
 
Michael Bojanowski 
108 sterns west 600 30th street   
phone: 786-3295  
Major is Mechanical Engineering and 
business minor, my skills and 
qualifications are sophomore in 

mechanical engineering, good 
knowledge of computer systems, 
mechanically skilled 
 
John Plumb 
phone: (303) 429-6416 
address: Campus Box 429 
major: ASEN (Graduate) 
department: Aero-Aerospace  
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