
Catfish Design Details: 
The model above was created via a NASA software 
called Vehicle Sketch Pad.  A parametric CAD 
software designed specifically for developing aircraft, 
VSP enables a quick workflow and easy changes. 
This design is more of a conventional tube and wing 
design with boundary layer ingestion on the wings. In 
the rear of the aircraft will be two turbogenerators 
(turbojets that only provide electric power and do not 
provide thrust). 
Below and to the left, the model is undergoing 
analysis using FlightStream, a state-of-the-art design 
software.  The figure shows calculated streamlines 
over the model. The data will provide performance 
and aerodynamic characteristics of the design. 
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Aircraft Design 

Choosing the Baseline Aircraft: 
Airbus A321 
Most fuel efficient based on: 
•  Energy consumed per passenger mile 
•  Energy consumed per pound of maximum  
      takeoff weight 
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Cete Volantem 

Cete Volantem Design Details: 
The above model was created in SolidWorks to 
provide greater control over the sculpting of the 
blended wing body.  In this design, even the main 
fuselage is a lifting body.  
Not pictured here are the electrically powered fans 
that will accelerate flow over the wing and increase 
lift as well as propel the vehicle. Also not pictured are 
the turbogenerators providing power to the propulsive 
fans using liquid natural gas instead of typical jet fuel 
to increase energy efficiency. 
The image below is of the Blackfish model being 
prepared for analysis in FlightStream.  
 

NASA Design Competition: 
Complete Conceptual Design of a Passenger Airliner 
•  For Entry-Into-Service in 2045 
•  60-80% energy reduction over 2005 Best-In-Class 

aircraft 
•  ~180-200 passengers 
•  Pollutant and sound reduction 
•  Utilize advanced concepts 
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Moving forward, both designs are 
being made more aerodynamic.  
Less drag means less thrust is 

required to keep the airliner in the 
air.  Less thrust means we can 

reduce fuel use.  Everything we do 
in the design is done with the goal 
of increasing lift, reducing drag, 

and making the aircraft more fuel 
efficient. 
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