Senior Aero Design 2004
Tradeoff Study

Last Modified 2004.02.03 by David Altherr

Note that this file may take a while to run, even on fast machines, due to the effective length
of the model and the resource hog nature of MathCAD. In the event that a referenced

file is modified, the most efficient way to recalculate everything may be to save and close this
model, then reopen it.
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These vector elements should be close to zero, meaning:
1. Liftoff Climb Rate target of 200 ft/min.
2. Groundroll target of 180 ft.

Excess Climb Rate for first term is due to 10 ft minimum
span constraint.



Results

Performance Parameters
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Wing Parameters
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Graphs Payload Weight vs. Design Weight
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— Viable Configurations
® b=10.00ft, S=21.00 sft, AR=4.76
® pb=12.83ft, S=26.08 sfft, AR=6.31
b=19.37 ft, S=34.10 sfft, AR=11.00



Wing Area (soft)

Aspect Ratio
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Wing Areavs. Design Weight
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Aspect Ratio vs. Design Weight
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Wing Span (ft)

Empty Weight (Ibf)

Wing Span vs. Design Weight

37

31

28

25

22

19

e

16

_—T

13
10—

//

39 41

43 45 47 49 51 583

Design Weight (Ibf)

Empty Weight vs. Design Weight
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Chord Length (in)

Liftoff Veocity (fps)
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\.
N

39 41 43 45 47 49 51 53 55

39.2
384
37.6
36.8

36
35.2
344
33.6
32.8

32

Design Weight (Ibf)
— Root
— Mean Aero
——— Tip

Liftoff Velocity vs. Design Weight

35 37 39 41 43 45 47 49 51 53 55
Design Weight (Ibf)

g

Wing Loading
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Axial Force (Ibf)

Total Drag & Thrust vs. Velocity
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Note that in the above figure, the plot with the lowest takeoff veloctity is associated with
the highest design weight of 50 Ibs. Likewise, the highest takeoff velocity is associated
with the lowest design weight.
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Payload Weight vs. Design Weight
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Plane Configuration vs. Design Weight
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