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LAUNCH VEHICLE AND PAYLOAD DIMENSIONS /7

Vehicle Property Value
Diameter 64
Length 141 i
Projected Unloaded Weight 36.7 Ib
Projected Loaded Weight ( with motor ) 53.91b
Estimated Max Payload Weight 8 1b
Estimated Max Payload Length 154
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KEY DESIGN FEATURES V7,

TRANSITION BAND
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Two Separately Tethered Sections: LOWER AIRFRAME UPPER AIRFRAME
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KEY DESIGN FEATURES 74

Vehicle Subsystems

A Adjustable Ballast System (ABS)

ARemovable mass within nosecone to allow for adjust
center of gravity (stability) prior to launch.

A Payload Descent Leveling Subsystem (PDLS)

A Prevents the payload -exit side of upper airframe from impacting ground upon landing,
instead causing the airframe to land horizontally under parachute.

A Dynamic Apogee Adjustment Subsystem (DAAS)

A Airbrakes that will allow the launch to dynamically decrease the apogee during flight in order
to reach 5,000 ft .

A Recovery
A Upper section main parachute for recovery of payload, upper airframe, and nose cone
A Lower section main parachute for recovery of lower airframe and lower section avionics bay

A Full real time GPS and flight data streaming




DYNAMIC APOGEE ADJUSTMENT
SUBSYSTEM (DAAS)

A

Three equally spaced, deployable fins controlled by a
stepper motor and crank -slider mechanism to
dynamically modify vehicle drag forces

Adafruit BNOOS55 internal measurement unit (IMU) and
BMP280 pressure sensor will collect acceleration,
pressure (altitude), orientation, and angular rotation
during flight

SparkFun LSM9DS1 IMU breakout board will be used to
help correct any error, along with software Kalman
filtering

An Arduino microcontroller will process the data to
control a motor controller powering a 9600z  -inch, 12V,
planetary geared DC motor with encoder
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ADJUSTABLE BALLAST SUBSYSTEM /7
(ABS)

A Several stackable and removable weighted plates.

A Each plate will have several slots where 1 -0z. weights can be placed

A Plates will be CNC-milled from clear acrylic for easy visibility
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PAYLOAD DESCENT LEVELLING
SUBSYSTEM (PDLS)

A Ensures a clear path for payload deployment A

A 1/ 16} stainless steel st
along airframe exterior

A In lower end of the upper airframe, wire will be

securely threaded I nto a . :
nut , | ,
—

A In upper end of the upper airframe, wire will
attach to the upper section parachute shock

cord
A Wire will be loosely taped to airframe to \ I) ——

prevent entanglement

A Deployment will be controlled by Tender
Descender and Missile Works RRC2+



STATIC STABILITY /7

Stability Characteristic Value
Center of Pressure (in. from nose) 102
Center of Gravity (in. from nose) 87.6
Static Stability Margin (on pad) 2.40
Static Stability Margin (at rail exit) 2.48
Thrust -to -Weight Ratio 10.22
Rail Size/Type and Length (in) Type 1515, 144
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MASS STATEMENT

Vehicle Section Component / Subsystem Mass (Ib) Total Setzltli)o)n Mass
Nose Cone and Recovery Hardware 5.8
Allotted adjustable ballast subsystem (without ballast) 0.0
Upper airframe 4.84
Upper 23.2
Forward altimeter bay (and attached hardware) 2.5
Payload (allotted) 8.0
Upper section main parachute 0.5
Main altimeter bay (and attached hardware) 5.99
Allotted airbrakes subsystem 3.0
Lower airframe and centering rings 6.09
Lower Lower section main parachute 1.4 21.5
Drogue parachute 0.312
Fins 3.77
Motor mount 0.941
Total mass without motor 44.7




FINAL MOTOR SELECTION

Thrust (Ib
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Cesaroni L2375 Thrust Curve
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Motor Property Value
Name Cesaroni L2375
Average Thrust 551 Ibf
Maximum thrust 6291bf
Total Impulse 1093 Ibf-s
Burn Time 1.9s
Case Info Pro75-4G
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FLIGHT CHARACTERISTICS

Selected Target Apogee: 5,000 ft

Simulated Full -Scale Flight Profile (OpenRocket)
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*Apogee calculated without airbrakes or ballast
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RECOVERY OVERVIEW 7

1. Drogue Parachute : Stored in lower airframe between lower section
avionics bay and motor

2. Lower Section Main Parachute : Stored in upper airframe between
payload and lower section avionics bay

3. Upper Section Main Parachute : Stored in upper airframe between
nose cone and upper section avionics bay
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RECOVERY Process

A. Vehicle is launched

B. Apogee: Lower airframe separates and
drogue is deployed

C. 750 ft: Upper section separated and lower
section main parachute is deployed

D. 725 ft: Nose cone separates from upper
airframe and upper section main parachute is
deployed

A Delay allows for separation to prevent
entanglement

E. 550 ft: PDLS actives Tender Descender,
causing upper airframe to drop to horizontal
position

F. Vehicle lands, tracking system continues to
broadcast GPS coordinates

NOTTO SCALE
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RECOVERY DETAILS

Fruity Chutes Iris Ultra

: .20 [ nch ky An g
Parachute Name Standard 84 Fruity Chutes Ujris Olldrrogaueggj
Deploy setting 725 ft 750 ft Apogee
Backup Deploy
Setting 710ft 735ft Apogee + 1s
Material 1.10z Ripstop Nylon Zero-porosity 1.9 oz. silicone -

1.10z Ripstop Nylon

coated balloon cloth

Surface Area (sq ft) 38.48 50.2 4.4
Drag Coefficient 2.2 2.2 0.8
Number of Lines 13 13 3
Line Length (in) 335 33.5 25

Shock Cord 1/2" Tubular Kevlar 1/2" Tubular Kevlar 1/2" Tubular Kevlar
Descent Rate (fps) 15.01 13.49 133
Terminal Velocity 14.94 13.95 136

(fps)
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RECOVERY HARDWARE //

ATested / calculated to have minimum factor of safety of 3.0

AExpected maximum payload deployment shock force of
61.93 Ibf

AAIl stainless -steel hardware, except fiberglass bulkheads
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