Introduction to Aerospace Engineering
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Answers Exam AE1101 11-11-11

Problem 1
MC- question:

B) In the early nineteen-fifties aircraft flew at higher altitudes and had pressure cabins

Problem 2:

a. load carrying, protection, attachment of systems

b. we are looking for the best P/W ratios, which means: e.g. a very strong, but heavy
material could be less interesting than a weaker but much lighter material
(compensate by adding more material - volume)

c. applied material, shape of the beam, thickness of the girder and web plate, joining
method
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Problem 5
a.

Free Body Diagram: Kinetic Diagram:

b.
ZF,N.V—Vd—V—TCOSaT D-Wsiny
g dt
> Fy: de L-W cosy+Tsina
v g dt T
Assumption: aor =0 (thrust in direction of airspeed vector)
Vld—V_T D-Wsiny
g dt
dy
V =L-Wcosy
g dt
C.

Horizontal: y = 0 (and thus dy/dt = 0)
Steady: dV/dt =0

V—V-O:T—D—WsinO

g

V—VV-O: L-W cosO

g
Thus:

L=W

T=D
d.

Maximum endurance means maximum time in the air. Hence, the Fuel Flow (F) should
be minimal.

F=cT

F=cD

F. =D

min min

This last step can be made because cr is given to be a constant
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The optimal C./Cp, ratio can be found by taking the derivative of the function and setting
it equal to zero. (Please note that various other (correct) methods can be used from this
point to find the solution)

D=

C2
C,=C, +—
P % zAe
d (C)_,
dc | c,
CD-l—CL-dCD
dc,
=0
Co
dc, C,
dc, C,
CZ
C, +—+
2CL: > zhe
mAe C,
C_ =/Cp,7Ae =+/0.015-7-6.36-0.67 = 0.45
€.

Correct answer: C. The endurance is maximal at minimum fuel flow
C

F=c =2W
G C

L
All parameters in the equation (max C./Cp, W, ct) are independent of the altitude so the
performance in terms of endurance will remain the same.

NOTE: other performance parameters such as maximum range, minimum airspeed etc.
will change with altitude.



