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PDR RECAP
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UPDATED DESIGN
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AERODYNAMICS
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SINCE PDR

1. HAND LAUNCHING CAPABILITIES TESTING

2. FINAL WING GEOMETRY AND SIZING

3. SELECTION OF AIRFOIL

4. TAIL SIZING AND AIRFOIL SELECTION

5. CFD ANALYSIS FOR JET WASH CONSIDERATIONS

6. CONTROL SURFACE AND SERVO SIZING
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HAND LAUNCHING

•

•
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WING GEOMETRY AND SIZING
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• SPAN CONSTRAINT

• LAYS FLAT IN TRUCK BED

• SPAN LESS THAN 5.5 FT

• FLAG ESTIMATES AT ~31.3 FLAGS

S (ft2) b (in) Sweep (deg) Taper Ratio 

3.25 66 2.0 0.7 

 



WING AIRFOIL SELECTION
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ASHFALL 300

• 11° STALL ANGLE

• ADVANTAGEOUS DRAG POLARS

IN OUR PRIMARY OPERATING

ENVIRONMENT

• CUSTOM AIRFOIL OPTIMIZED FOR

PYLON RACING

ASHFALL 400

• INCREASED STALL ANGLE (12°)

• IMPROVED HAND LAUNCH AT THE

EXPENSE OF A FRACTION OF A FLAG

• CUSTOM AIRFOIL OPTIMIZED FOR

HAND LAUNCH



TAIL SIZING
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Surface Area (ft2) Span (in)

Above 

Centerline 

(in)

Tail Volume 

Coefficient

Static Margin 

(Launch)

Static Margin 

(Cruise)
Sweep (°) Incidence (°)

Horizontal Tail 0.4 12 6.5 0.5 13.2% 21.1% 2 -2

Vertical Tail 0.25 6.5 2.17 0.03 153.0% 201.0% - -



JET-WASH CONTRIBUTIONS
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*image of cfd jetwash

• ELEVATOR AUTHORITY

• COANDA EFFECT
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FLOW SIMULATION



CONTROL SURFACE AND 

SERVO SIZING
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Surface Chord (in) Span (in) ΔH Servo (ozf * in) Servo Selection 

Flaperons 1.44 21.0 127 205 oz-in, Mini, BLS 

Elevator 1.56 10.2 32 D85MG Micro, 32 Bit, 
Metal Gear Servo Rudder 1.44 5.16 21 

 



AERODYNAMICS NEXT
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PROPULSION SYSTEM 

LAYOUT
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PROPULSION SYSTEM 

LAYOUT
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PROPULSION SYSTEM 

LAYOUT
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PROPULSION SYSTEM 

LAYOUT

Speedfest 2021 21



PROPULSION SYSTEM 

LAYOUT
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PROPULSION SYSTEM 

LAYOUT
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LAYOUT ADDITIONAL DETAILS
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HEATING FROM ENGINE
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Testing fuselage directly behind engine
Layup 1.5” below centerline of thrust

Testing tail in jet wash, 15" behind nozzle 
exit



HEAT MITIGATION
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NOZZLE
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ENGINE MOUNT
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FUEL CONSUMPTION
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Maximum 117.9 g/min

Minimum 54.4 g/min

Average 86.1 g/min

Full Throttle

Average 75.6 g/min

Variable Throttle



SMOKE
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ENVIRONMENTAL 

CONSIDERATIONS
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PROPULSION NEXT STEPS
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STRUCTURES

Speedfest 2021 33

1.

2.

3.

4.

5.

6.

7.

8.



FUSELAGE LAYOUT
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INTERNAL FUSELAGE 

DESIGN
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INTERNALS  TRAY
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ACCESSORY MOUNT
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FUSELAGE 

MANUFACTURING
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FUSELAGE AND VERTICAL TAIL

LEFT/RIGHT-HAND FUSELAGE



WING LAYOUT
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MAIN SPAR DESIGN
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Carbon Tow

Balsa Shear Web



WING MOUNT DESIGN
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WING SERVO PLACEMENT

•

•

•

•

•

•

Speedfest 2021 42



WING MANUFACTURING
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WING

TOP/BOTTOM WING



EMPENNAGE LAYOUT
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HORIZONTAL TAIL SPAR 

DESIGN
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Balsa Shear Web

Carbon Tow



HORIZONTAL STABILIZER 

MANUFACTURING
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HORIZONTAL TAIL

TOP/BOTTOM HORIZONTAL TAIL



WEIGHTS AND BALANCES

• RED LINE)
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• BLUE LINE)
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MANUFACTURING 

CHALLENGES

•

•

•

•

•

•

•

•

•

Speedfest 2021 49



POST CDR PLANS
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MARKETING
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REDACTED



QUESTIONS
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BACKUP SLIDES
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AERO BACKUP SLIDES
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AIRFOIL DRAG POLARS
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Ashfall 300 Comparison
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STRUCTURES 

BACKUP
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TE FASTENER CHOICES
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CORE MATERIAL CHOICES
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STRUCTURAL MATERIALS
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WING TE MOUNT 

INTERFACE
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WEIGHTS AND BALANCES
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PLUG/MOLD COMPONENTS
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LEFT/RIGHT-HAND 

FUSELAGE

TOP/BOTTOM WING

TOP/BOTTOM HORIZONTAL TAIL

FUSELAGE AND 

VERTICAL TAIL

HORIZONTAL TAIL

WING



INTERNAL WING DESIGN

•

•

•

•

Speedfest 2021 64


