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Previous Concerns
• Structural Stiffness:

– Added additional rib b/t transition & wing root
– Added full fiberglass skin (entire vehicle)
– Winglet bracing will reach into wing to resist y-axis 

moment forces (bending)

• GPS Signal Concerns:
– EOSS Test Flight February 24th

– Will characterize GPS performance at flight altitude
• ITAR GPS restrictions above 60,000 ft

– EOSS is working out how to mount two GPS 
antennas on the vehicle (1 for beacon, 1 for Autopilot) 
and whether we can use a single antenna for both



Previous Concerns

• FAA Approval :
– Submitted waiver to EOSS-FAA representative
– Will “piggyback” on EOSS’s existing waiver
– In contact with Denver ATC Center FAA reps

• Wing Washout was causing problems:
– Previously used trailing edge as axis
– Repositioning washout axis on vehicle y-axis 

corrected twist and resolved spar “poke-throughs”



Previous Concerns
• Avionics Placement :

– Avionics mounted in ESD foam using zip ties
• ESD foam serves multiple porpoises
• Padding/Vibration Isolation
• Thermal insulation
• Static protection
• Wiring harness will also be grouped/zip-tied together

– Rack will be removable and interchangeable with Protogrine v2

• Access Points :
– Hatch for Payload/Avionics bay
– Hatch for Beacon/batteries/parachute igniter wiring
– Fasteners:

• Hatches will be secured with 2” nylon wing bolts threading into nylon 
inserts epoxied into structural foam beneath the hatches



Design Summary

• Lifting Body
– Elevon Control
– Passive Vertical Stabilizers

• Micropilot 2028g 
Navigation

• Ballistic Parachute 
Recovery
– Triggered by autopilot,  

redundant PIC controller, 
or EOSS ground command

• EOSS tracking beacon 
– Ability to cut away from the 

balloon and to trigger 
parachute deployment



Changes in Design Since CDR

PC-331IR CCD
(stocking issues)

PC-131WR CMOSVideo Camera

Two –Way: Telemetry 
and Commands

One-Way: TelemetryCommunication

2m ½ wave Dipole 
(EOSS)

?Tracking Beacon 
Transmitter

Fiberglass Composite 
over 1.5 # EPS

Shrink Wrap Over 
1.3# EPP 

Construction

IR 1CDR



Testing Plan

Overview
•Consists of 23 individual 
tests
•Each test is numbered

•Each test assigned its 
own testing sheet

Test: T-A-41-003 and T-A-41-004 
 
Description 
 There will be two mission-critical batteries flying on board the Peregrine Return 
Vehicle: One is a 11.1 VDC, 3300 mAh Lithium-polymer Battery, this battery will serve 
as the main power supply for the Peregrine Return Vehicle, powering the autopilot and 
the camera. Given that this is a Lithium-polymer Battery, it is un-necessary to “train” the 
battery by constantly charging and discharging the battery. The other battery is a 4.8 
VDC, 3300 mAh NiMH Battery; this battery will serve the auxiliary power supply for the 
peregrine return vehicle, powering the recovery system and the servos. Given that this is 
Nickel Metal Hydride Battery, it is un-necessary to “train” the battery by constantly 
charging and discharging the battery, a major advantage of NiMH battery technology, 
apart from lack of toxicity, is the absence of any memory effect - NiMH batteries are 
remarkably tolerant of frequent 'top-up' charging. However, it will be necessary to 
determine the actual voltage and current supplied by both battery, the amount of time 
necessary to charge each battery, and the discharge time constant for each battery. A 
program will be written in LabVIEW which will sample the current and voltage 
measurements at approximately 100 Hz over the course of one discharge cycle of each 
battery to produce a power profile of each battery. 

  
Constants Variables 

Battery Battery Discharge Rate 
Load  

 
Equipment  

·  ITLL Labstation 
·  LabView 
·  Battery 
·  Load 
·  Misc. Cables and Connectors 

 

Testing Check List 
�  Connect battery to load 
�  Connect LabVIEW voltmeter to 

battery 
�  Run LabVIEW vi and record 

data 
�  Record data until battery is dead 

(reading of ~0V) 
�  Produce a plot showing current 

and voltage over time 
 
 
 
 
 
 
 
 
Location:  ITLL 
Duration:   4 hours 
Required Environmental Conditions: Room Temperature 
Special Requirements:  None 



Testing Plan
•EOSS will not fly untested 
equipment
•February 24th EOSS Flight

–Launch all of our avionics 
including the autopilot in 
cubesat configuration
–Expected flight altitude is 
92,000 ft
–Provides  communications, 
environmental, and autopilot 
functionality answers
–Allows time to make 
changes before flight in April

Rev A 
 
 
 
 
 

10 ft 

15 ft 

15 ft 

10 ft 

10 ft 

3000 gm 
Totex latex 

Rev B baro armed fast 
Release 0.4 # 
Ch A: Command release 

10 ft parachute 1.7# 

CW/cutdown 
147.555 MHz 1.1 # 

 KCØYA-11 APRS / Digi EOSS2 
144.340 MHz   0.35W     2.7# 

KØANI-13 APRS 
445.975 MHz   1.5 # 

www.wxqa.com/cgi-bin/balon1.cgi 
AEØSS-11  / EOSS114 

www.wxqa.com/cgi-bin/balon1.cgi 
KØANI-13 / EOSS114 

www.wxqa.com/cgi-bin/balon1.cgi 
KCØYA-12 / EOSS114 

Item  Weight, lb 

Student Payloads 2.0 

EOSS Payloads  10.8 

Parachute and cutter 2.1 

Neck load 14.9 

Balloon 6.6 

Gross  21.5 
 

De-spun 3G ATV w/ ZigBee rcvr 
& video GPS overlay 
426.25 MHZ  4.5 # 

KØSCC Zigbee GPS xmtr 
2.4 GHz 1.0# 
 

CU Peregrine Homing Payload Test module  
KCØYA-12 APRS / Digi EOSS2 145.600  
Est’d 2.0 # 

10 ft 



Testing Plan

• Preparing for EOSS February Flight :
– Create a foam box to house all of the avionics
– Cold test servos and the thermal control 

system
• Bioserve’s freezers (-858C)

– Test functionality of parachute recovery 
system and make sure data can be stored on 
HOBO data logger

– Set up a basic flight plan for the autopilot to 
follow



Testing Plan

• Protogrine v2 :
– Ready to fly by 2/12/07

– Bungee Launch
• Under RC control allows for stability 

characterization of actual flight geometry
• Autopilot can be installed and flight tested

– Ability to control glider
– Ability to follow waypoints

• Also capable of testing camera and parachute 
deployment system



Current Issues to be Resolved

• Size of Servo Battery
– Servos will be moving the entire time if the 

autopilot is initialized at launch
• We need to determine what size battery is required to 

run both servos for a full 90 minute flight (worst case)
• Possible EOSS remote triggering 

• Autopilot Heading Determination
– Autopilot determines heading from GPS 

coordinates
• If the wind velocity is greater than the vehicle cruise 

velocity, the autopilot confuses heading.



Schedule Update



Critical Path Items

• Testing for EOSS flight
– Parachute deployment system

– Cold testing of servos and thermal control 
system

– Autopilot setup and functionality



Budget Update
Component Item Unit Type Unit Price Unit Qty. Total Cost Purchased?

Foam Core Wings 1.5# EPS total 310 1 310 Y
Fiberglass Aircraft Skin total 300 1 300 N

Payload Frame 6061 Aluminum 0.025" Sheet 3 'x 4' 36.25 2 72.5 Y
Carbon Fiber Tubing each 80.54 2 161.08 Y

Mounting Hardware nuts, bolts, etc. total - - 100 N
Control Surface Servos Servos each 50 4 200 N

Sensors Pressure Sensor each 22.5 2 45 Y
Internal Temperature each 50 2 DONATED Y
External Temperature each 100 1 DONATED Y

Autopilot Package (S&H, Software, Hardware) total 5872.35 1 5872.25 Y
Recovery Parachute/Deployment System 120" D 300 1 300 Y

Power System Batteries each 30 4 120 N
Battery Charger each 29.99 1 DONATED N

Video System MDVR-II each 400 1 400 Y
2 GB SD Card each 66.99 1 66.99 Y

GPS Overlay Board each 200 1 INCLUDED Y
Camera each 60 1 60 Y

Remote Control RC Reciever each 80 1 DONATED Y
5 Channel Remote Control each 400 1 DONATED Y

Testing Balloon Launch each 1800 1 1800 Y
Test Flight each 250 2 500 N

Documentation Printing, Binding, etc. each - - 200 X
Website each 18.58 1 DONATED Y

SUBTOTAL 10507.82
Department Funding -4000

40% Education Discount (Micropilot) -2200
Engineering Excellence Funding -2000

Space Grant Funding -1800
UROP Funding -1000

Fall Final Report Printing 82.66
TOTAL -409.52



Questions


