AOE 2104 Problem Sheet 3
Due 25 September, 2003

Read Section 4 of the notes

11. Anaircraft isflying at Mach = 0.8 at sealevel. The compressible Bernoulli’s equation (for subsonic flow) is
given by:

p

- = 0.2M; )*3
where:
P, = stagnation pressure
P = static pressure
M = Mach number

a) Compare the stagnation pressure computed using this equation with that using the incompressible Bernoulli’s
equation that we derived in class.

b) Assuming the compressible equation is correct, what is the percent error in the stagnation pressureif the
incompressible equation is used?

12. The temperature equation for any Mach number (subsonic or supersonic) is given by:
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a) If an aircraft wereto fly at M = 3.0 at sealevel, what would be the stagnation temperature, 7, at the leading

edge of the wing or any other stagnation point? (deg K and deg R)
b) For incompressible flow it is assumed that the temperature is constant. If that’ s the case, what would be the
percent error in the temperature if we used the incompressible value.

13. Attached isadrawing of an F/A 18 aircraft. By measuring needed val ues off the drawing (generally not a good
thing to do!), use the DATCOM lift curve slope equation to estimate the lift curve sope, a.

14. In the early 60's there was a very good aircraft called the Lockheed Electra. Unfortunately it was the aircraft
that inadvertently discovered “whirl instability,” a previoudy unknown phenomena that coupled the rotating
engine and propellor (prop jet), with the flexibility in the wing in such a manner that the wings started tearing off.
The powers that be figured out that the phenomena was directly related to the dynamic pressure, and could be
avoided if the dynamic pressure was kept below a certain value, approximately 60 % of what they were currently
flying. The airline wanted to keep the schedules as they were. The airline' s aerospace engineers said “no problem”
all you haveto do isfly higher and maintain the original airspeed. If the original flights were flown at 20,000 ft,
how high would the aircraft have to fly to maintain the same airspeed and reduce the dynamic pressure 60%. Is
this a feasible solution? Why or why not?.

15. A drag polar isgiven by C, = 0.02 + 0.06 CL2. If we assume that lift = weight, and that we are
considering an aircraft with aweight of 10,000 |bs and awing area of 500 g ft, find:

a) Thelift coefficient at 100, 200, 300, 400, and 500 ft/sec
b) Find the corresponding drag coefficient and drag (I 1bs) at these same speeds.

c) Makeatablewith v, C; , Cp,, and D as column headings.



