SAE Aero Design Competition—Project Summary

The objectives of the SAE Aero Design project were to create an R/C airplane
that would be able to take off of a grass runway of designated length and width, with
weight loaded into a functional cargo bay, make a 360 degree turn, and land on said
runway without crashing.
Competition rules stipulated that the team must use an O.S. 0.61 in.3 FX, 2 hp
engine, as well as what fuel and propeller could be used. Other design stipulations
included a maximum total length, width, and height of 170 in., as well as a cargo bay
big enough to contain a 5 in. x 5 in. x 10 in. block.
Conceptual drawings were created to get an idea of what the team wanted to
produce. The team agreed that an airplane with considerable lift, lightweight, and
sturdy design would be required to meet SAE Aero objectives with efficiency.
Therefore, the team decided to use a landing gear configuration with two large (5 in.
diameter), foam wheels in the front of the aircraft to absorb any shock from the runway
surface, and a smaller (1.75 in. diameter), rubber wheel in the back for better control.

This landing gear configuration is stable and would give the airplane more control than
a tricycle design with one wheel in the front and two in the back.
The next objective was to select an airfoil that had a high lift coefficient and a
low drag coefficient in order to get off of the ground quickly. The team looked at
numerous types of airfoils varying in design but decided to settle on the GOE 523 airfoil.
This airfoil had a relatively simple shape, which made it easy to mass produce, as well as
a high lift coefficient (2.018, at 10 degrees angle of attack (AOA)) and a high range of
possible AOA’s. This meant that the airfoil would be able to produce a high lifting force
under the wing and also be flexible enough not to stall at high and low AOA’s.
The third objective was to have a lightweight/sturdy fuselage. In order to do this,
the team created a 3D model of the proposed structure on Inventor Professional, a solid
modeling program.

The team wanted a design that was made out of individual

supports arranged in a truss-like configuration, so the team printed the design out in 1:1
scale on the plotter in the computer lab. This was then used as a template to cut out
the basswood supports. After putting the fuselage together using Zap CA Pro glue and
reinforcing the joints with metal screws, the team had a lightweight but still very strong
structural design. The horizontal and vertical stabilizers on the tail were designed and
created in the same fashion.
Since the team’s plane had a truss-like design, it was necessary to monokote the
entire fuselage as well as the wing. For the wing, the Monokote made it so that it could
produce lift and also reduce drag by making the surface streamlined. The Monokote
was used on the fuselage in order to cover up the equipment inside and reduce any
parasitic drag that the fuselage could cause. SAE also stipulated in their rules that the
plane had to be completely covered. The horizontal and vertical stabilizers were also
monokoted so that they would function correctly.
The control surfaces of the team’s aircraft are controlled by servos located inside
the fuselage. The servos control the throttle, ailerons, elevator, rudder, and rear wheel,
and are wired to a 72 MHz receiver which corresponds to a radio controller. This is how
the aircraft will be controlled on the runway and in flight.

As far as computer analysis goes, the team used Hanley Innovations VisualFoil
Version 4.1 to get some approximate lift and drag coefficients, takeoff speed/stall
speed, and the airfoil that the team wanted. A 2D Fluent analysis was also done in
order to get more accurate lift and drag coefficients and lifting force values on the
selected airfoil. And finally, an ANSYS analysis on the fuselage structure allowed the
team to see any high stress concentrations that might be prevalent under the
maximum loading possible. From all of this data, the team determined that the plane
would be able to meet the required design objectives.

