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BACKGROUND

DESIGN SELECTION

➢ Autonomous flight utilizing PixHawk flight controller

➢ Automatic transition between vertical and horizontal 

flight modes

➢ Waypoint based GPS navigation

➢ Optional controller for manual operation

➢ Based on Free Open-Source Software (FOSS)

Concepts considered:

➢ Lighter than air

➢ Single rotor

➢ Conventional multi-rotor

➢ Fixed wing tilt rotor

➢ Fixed wing multi-rotor

A fixed wing, multi-rotor design was chosen to reduce 

power consumption during flight

➢ Electric VTOL drone

➢ 50kg payload

➢ 30-minute flight time

➢ 3D printed components implemented as needed

➢ Customizable gimbal for cameras and other equipment

➢ Can be lifted by 2-4 people

FINAL DESIGN

AERODYNAMIC ANALYSIS

Figure 3: Final drone design

Figure 4: Final drone design – Inner components visible

WING STRESS ANALYSIS

Figure 1: Drone Mission Profile

Figure 1: Final drone design 

– Inner components visible

Figure 2: Battery Consumption Comparison between Fixed-Wing VTOL and Quadcopter

➢ 30-minute flight time with 50 kg payload

➢ 250kg fully loaded (200 kg empty)

➢ Cruise speed of 108 km/h (30 m/s)

➢ 45km range

➢ Starts producing 

steady lift at 72 km/h 

(20 m/s)

➢ At an airspeed of 108 

km/h (30 m/s) the drone 

creates:

➢ 270 kg of lift

➢ 62 kg of drag

➢ This corresponds with 

a lift-to-drag ratio of 4.3
Figure 5: Major Aerodynamic Forces

Figure 6: Airflow Analysis over the Drone’s Body and Wings

➢ Carbon fiber frame with 3D printed connectors

➢ Utilizes carbon fiber infused nylon

➢ Composite body panels

➢ Aluminum skin riveted to 3d printed wing ribs

➢ Reinforced payload storage compartment

➢ Removable wings for easy transportation

➢ 8-meter wingspan with 1-meter chord length

➢ Battery & electronics storage in the nose area

ADVANCED AUTOPILOT

➢ Forces and moment were applied along the quarter 

chord using the coefficients of the airfoil

➢ The maximum deformation is 2.8 cm

➢ The maximum stress is 57 MPa on the trailing spar

➢ Four 62” vertical rotors for 400 kg max lift capacity

➢ One 52" pull rotor for efficient forward flight

➢ Flight control surface

➢ Improves maneuverability

➢ Ensures stability

➢ Tall landing gear for effective ground clearance

➢ Universal gimbal mount for cameras, LIDAR, and 

other equipment Figure 7: Wing Deformation
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