BWB (Blended Wing Body) UAV
OBIJECTIVES:

Project goal: To fly this configuration in autopilot mode for
mapping of area and Surveillance.

The Blended Wing Body (BWB) is an advanced aircraft design that merges the wings and
fuselage into a single seamless body, creating a highly efficient aerodynamic shape. This
design improves lift-to-drag ratio, reduces fuel consumption, and increases payload capacity
compared to conventional tube-and-wing aircraft. There are different configurations of BWB
available nowadays, among them | choose because of it’s
efficient performance as compared to others.

Figure: BWB with sky walker X8 configuration.

Features:

1.A swept-back wing structure with a tailless design.
2. A lightweight foam-based construction.

3. A modular design for easy assembly and repair.
4. High stability and efficiency in flight, making it ideal for surveillance, mapping, and
research.



How BWB Will Replace Commercial Aircraft?

1. Fuel Efficiency

Aerodynamic Advantage: The BWB shape significantly reduces drag, leading to a
better lift-to-drag ratio. This means less fuel is required to maintain flight, making it
20-30% more fuel-efficient than traditional designs.

Distributed Propulsion: Many BWB concepts utilize distributed propulsion systems,
which optimize engine placement to further reduce drag and enhance efficiency.
Weight Reduction: The BWB's unified structure eliminates the need for a separate
fuselage, reducing structural weight without compromising strength.

2. Increased Payload Capacity

Unified Structure: The BWB design uses the entire airframe for both payload and fuel
storage. Unlike conventional designs where the fuselage carries passengers and the
wings house fuel, the BWB can integrate these components, freeing up significant
internal volume.

Volume Utilization: The absence of a cylindrical fuselage allows for a broader, flatter
interior that can carry more passengers or cargo in a single flight.

Scalability: The design can be scaled for various applications, from UAVs to full-scale
commercial airliners, making it adaptable for diverse transport needs.

3. Environmental and Economic Benefits

Lower Emissions: The reduced fuel burn directly translates to lower CO, and NOx
emissions, aligning with global efforts to achieve sustainable aviation.
Cost-Effectiveness: Airlines could save significantly on operating costs due to lower
fuel consumption and higher passenger/cargo loads per flight.

Challenges to Overcome:

Structural Integrity: The large flat surfaces must withstand aerodynamic forces
without compromising safety.

Passenger Comfort: Passengers seated far from the centerline could experience
more pronounced motion during turns or turbulence.

Certification: Regulatory agencies must adapt certification standards to
accommodate unconventional designs.

Emergency Evacuation: The wide layout poses challenges for evacuating passengers
quickly in emergencies.

BWB Potential in the Commercial Aviation Market

While it may take years for the BWB to replace conventional aircraft entirely, its
efficiency, adaptability, and environmental advantages make it a strong contender for
future aviation. Advances in UAVs like the X8 Skywalker configuration provide a
testing ground for these technologies, allowing engineers to refine designs and
address challenges before scaling up for commercial use.
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Materials Required: EPP foam, epoxy resin, glass fiber cloths or carbon fiber,
carbon fiber shaft, 6s Li po battery, brushless motor, propeller, metal servo-2, etc.

Autopilot materials: pixhawk 4(if possible otherwise I will use ESP 32 for auto
pilot), IMU, Power management Board, Telemetry, etc.



