Structure for GPS

Internal Support

Scoops for airflow

Cutout for Camera

Motor end Caps

Tail Fins for support
Internal Structure for Stack
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CM vs CL - Static Margin = 0.30 Drag Polar With Parabolic Fit L/D vs AOA - Peak 9.1 at 5 deg

Side | Cd Total | Cd Pressure | Cd Viscous | Length | sie
Original Version (Current) Cd= | 0.127 | 0.091 | 0.036 | 355mm | | Cd Total | Cd Pressure | Cd Viscous | Length |

- Low Profile Version 2 - Cd = | 0.144 | 0.102 | 0.041 | 440mm |

Surface Pressure
Contours

Streamlines at 0° AOA - longer body separates earlier at the tail junction.




Final assembly pre test
flight

Maiden Flight - achieved 172 km/h going 48
percent throttle

Electronics Integration into Final Print




Key

RPLIDAR C1 mount

Centre cap (35 mm
tall)

Raspberry Pi 5 bay
ESP32 + motor drivers

Differential swerve
module (x4)

Ring gear and
hold-downs

Four-piece printed
chassis

One module: two N20 motors both steer and drive the wheel

P14 Motor Pinion =14 N (motor stall) P15 Axle Gear - 17 N on 2 teeth (both motors stall)

Gear FEA at motor stall: peak 12 MPa (PLA about 50 MPa) Exploded view of the printed layers




scan data USB serial PWM

Raspberry Pi 5 Custom controller PCB 8x N20 motors

RPLIDAR C1 mapping + planning ESP32 + 4x TB6612FNG (12V)

4x hall sensors

(steering home) 12 V motor supply

Centre bay: Raspberry Pi 5
(green) beside the ESP32
controller (blue), under a
35 mm cap
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First plan: two
hand-wired perfboards
with dozens of solder
links. One custom PCB
replaced both.
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Controller PCB, front and back
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Board 88 x 33 mm, 2-layer =
Drivers 4x TB6612FNG, 8 motors g'"--.:. = '

[ T
Sockets 8 motor + 4 hall, JST-PH

Checks 0 DRC errors, 0 open nets




