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Section 1 Section 2 Section 3 Section 4

Section 1 Section 2 Section 3 Section 4

Primary

Backup

Primary

Backup

Primary
Backup

Pad Stay Time (Launch 

Configuration) At least 1.5 hours

Energetics Masses - Other 

(grams) - If Applicable

Center of Pressure (in from nose)

Fruity Chutes

Altitude at Deployment (ft)

Size/Diameter (in or ft)

Manufacturer/Model

68.48

1515/ALUMINUM/96 

5

3.5

4.5

Thrust-to-Weight Ratio

Static Stability Margin (at rail exit)

Static Stability Margin (on pad)

Black PowderEjection System Energetics (ex. Black Powder)

631.25

0.566

727.32

5275

52.36Center of Gravity (in from nose)

LIPSCOMB UNIVERSITY

Milestone Review Flysheet 2017-2018

FRR

Motor Retention Method

Vehicle Properties

4-Sep

Fin Material and Thickness (in)

Coupler Length/Shoulder Length(s)  (in)

Airframe Material(s) G12 FIBERGLASS

Gross Lift Off Weigh (lb.)

Diameter (in)

Total Length (in)

Main Parachute

Recovery System Properties

1/8 INCH G10 FIBERGLASS

22.36

Motor Properties

Motor Brand/Designation Pro54 2437K660-17A

Max/Average Thrust (lb.) 242.75/148.28

548.33Total Impulse (lbf-s)

22.36/20.25Mass Before/After Burn (lb.)

242.75Liftoff Thrust (lb.)

RETAINER RINGS

4

83.9

61.21

Kinetic Energy 

of Each 

Section (Ft-

lbs)
409.53 1494.79

Altitude at Deployment (ft) 600

Velocity at Deployment (ft/s)

Stability Analysis Ascent Analysis

Recovery System Properties

Drogue Parachute

Rail Size/Type and Length (in)

Rail Exit Velocity (ft/s)

10.66

2.38

2.21

Maximum Velocity (ft/s)

Maximum Mach Number

Maximum Acceleration (ft/s^2)

Predicted Apogee (From Sim.) (ft)

Manufacturer/Model

Size/Diameter (in or ft) 72 in

Harness/Airframe Interfaces 5/16" U-bolts and 1/4" steel quick links

Kevlar

81.2

0

Apogee

18 in

Harness/Airframe Interfaces 5/16" U-bolts and 1/4" steel quick links

0.50

Recovery Harness Length (ft)

Recovery Harness Size/Thickness (in)

20

81.2

Terminal Velocity (ft/s) 17.4

Recovery Harness Material Kevlar

Recovery Harness Size/Thickness (in) 0.50

Recovery Harness Length (ft) 20

Fruity Chutes

Kinetic Energy 

of Each 

Section (Ft-

lbs)
18.8 16.5 52

Recovery Electronics

Altimeter(s)/Timer(s) 

(Make/Model)

PerfectFlite StratollogerCF and 

Altum Metrum Telemetrum

Redundancy Plan and Backup 

Deployment Settings

All batteries, arming switches, and connections 

are separate from the other altimeters. Drogue 

charges deploy at apogee for backup in addition 

to primary. Main charge deploys at 600 ft and 

500 ft for the backup.

Recovery Electronics

Rocket Locators 

(Make/Model) Altus Metrum Telemetrum

Energetics Mass - Main Chute 

(grams)

Transmitting Frequencies (all - 

vehicle and payload)

Energetics Mass - Drogue 

Chute (grams)

435 MHz

4.5

Recovery Harness Material

Terminal Velocity (ft/s)

Velocity at Deployment (ft/s)
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Test Plans, Status, and Results

Payload

Overview

Target Identification Payload

Raspberry Pi with Sainsmart 5MP Camera to take images of the ground. Raspberry Pi Performs image processing using Python and OpenCV, and stores the 

output on a 32 GB MicroSD card. Zilu 4400 mAh Power Pack battery supplies power. BerryIMU accelerometer will detect the G-forces of takeoff to initiate the 

software. 

The payload is mounted internally, with the exception of the camera, which is mounted externally. The internal, including the computer, battery, and 

accelerometer, are mounted on a removable wooden sled inside the rocket body. A removable bulkhead gives access to the payload during disassembly.

The external, including the camera, mounted with screws to the exterior of the rocket, is pointing downward, and covered with an aerodynamic shroud. A 

symmetrical shroud is oriented to make aerodynamics symmetrical.

Overview

NA

Full-scale Test 

Flights

Our plan for testing the ejection charges was to set up our subscale rocket as we would in preparing for launch but instead of wiring the ejection charges to 

the altimeters they were wired to a remote trigger outside of the rocket. After setting up the rocket body at an angle we triggered the drogue and main 

ejection charges individually and then checked for internal damage and parachute deployment. This test was completed with successful results. We had clean 

separation, parachute deployment, and no internal damage.

4 test flights were conducted. The first two flights were with the rocket body BB1. The goal of these flights were to successfully launch and deploy a mock up of the final recovery 

system and obtain a maximum altitude. To fit the recovery system, the diameter had to remain 4 inches, but the rocket was much shorter, and not a faithful scale replica.

BB1 Flight #1, Attempt #1: Failed at ignition from motor failure due to suspected factory defects. No official data was gathered.

BB1 Flight #2, Attempt #2: Failed at ignition from motor failure due to suspected factory defects. No official data was gathered.

The second two flights were with the rocket body BB2. The goal of these flights was to create a faithful 1:2 scale aerodynamic replica of the full scale rocket. Neither the intended 

recovery systems nor the payload could fit in the 2 in diameter. 

BB2 Flight #1, Attempt #3: The rocket launched successfully, achieving an altitude of 1229 ft. The recovery system deployed successfully, leaving no damage on the rocket.

BB2 Flight #2, Attempt #4: The rocket launched successfully, achieving an altitude of 1248 ft. The recovery system partially deployed, but the parachute tangled, causing the rocket to 

fall and sustain moderate damage.

There will be two full-scale tests. The first test was completed on February 17th with a CTI J295 motor and 1 lb. of ballast. This test was to verify a the RockSim 

simulations and determine the vehicle drag coefficient. This test was initially successful with a takeoff and deployment of both chutes that led to a recoverable 

and re-loadable vehicle. Once the vehicle was inspected, however, it was determined that the Telemetrum altimeter did not activate and the only data the 

back-up altimeter (strataloggerCF) was able to provide was the apogee. The first flight flew to an apogee of 5163 ft and drifted only 320 ft. The percent error 

of the predicted and test apogee was 2.5% and the drift was within the acceptable margin. The second test will be conducted on March 17th and will fly a CTI 

K660 with 2 lb. of ballast. This test will be to verify the competition predictions of apogee and the electronic payload's ability to perform according to mission 

success criteria. 
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Payload 1 

(official 

payload)

Ejection 

Charge Tests

Sub-scale Test 

Flights

Payload 2 

(non-scored 

payload)
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Additional Comments

Addressing the CDR Action Items:

1. “Apogee prediction must be brought below 5600 ft. (waiver limit).” The current predicted apogee is 5,275 ft. which is far 

below the waiver limit. These predictions have been verified by our full-scale test flight and we plan to fly a rocket with the 

competition motor before the full-scale re-flight date of 3/28/18 and append the results to this FRR.

2. “Maximum ballast allowed is 10% of the non-ballasted wet mass of the vehicle.” The non-ballasted weight of the launch 

vehicle is 20.347 lb. We are adding 2 lb. of ballast to the vehicle which is 9.8% of the non-ballasted wet mass of the vehicle.

3. “Drift must be predicted to be under 2500 ft when using the equation "wind speed (ft/s) x descent time (s) = drift distance 

(ft)" in 20 mph winds.” Our current drift predictions using the prescribed method is 2,446 ft. which is 4 ft. under the 

maximum drift distance.

We also followed other major recommendations including:

1. Switching the bow (main chute) separation point to between the bow airframe and coupler tube to make the separation 

easier.

2. Increased the shoulder length in the coupler tube to 4 in. on each side.

3. Reinforced major payload connection ports to stay connected during flight.

4. Making safety mitigations and the connected verifications more specific and unique to the team.
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