Introduction to Aerospace Engineering
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Problem 1

Antwoord is een beschrijving waar in ieder geval de gedachte aanwezig moet zijn dat het
totale gewicht bestaat uit leeggewicht (vnl. constructie), betalende lading en
brandstofgewicht. Lichtgewicht construeren is er dus op gericht om zoveel mogelijk
payload + brandstof mee te nemen (welke verhouding optimaal is hangt af van de missie).

Problem 2

c. Structural properties depend on material properties and geometrical features
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Problem 4

@ L}::M.f‘jwf eﬁé—ﬂf/{?—m«, £

r T .«(& b — [
C,pfofzta/_ :.Cﬁlﬁ*él/#

) — . 4
to Che thpad M=z o o a _}/:QT"_
| R R R
Se ! 4{—_3 o= Cnd +,gd R7 = (CP t adrR)
> 7 - P

e 7 3(]4?‘

| /R = Cp-Cp = & "" &{ = i"'-L |
R Z;;p J//?( P(! u-P) Cr"( d') |

o —x Jooc? . oo
%/A‘-?? i ] / — . :
o0& +3 1y 280

o : * e __r |

9-- Vi=a = %/’RT_" = L4 . 280 iooo = A"C’ ‘Z

N &(/j/éj the Ay gy fj caifeo,
6;3 o = CP le + Ex ke/,

Ve = /CP(?:_T;_) = {A /QGCP(IZ:XJ*.'.‘_?!@ .

X = A» Rie - /-1{: ‘:‘L - 253.%

P
- 5//;5,'. 288 3te = 3V 3.8 /é :3'?3



Z =fﬁ.é’
et st

V7 by A

Jé’fﬁ o a‘?orc le/la/ke"ﬁv N

]
- Rio =
- . - .
- (e
" \
(- (7:;)3_,
|
* [T

Ry
o~
¥
£ :
'_E.
¢

h

™
e

o~

~L

et T

L L3I0




Problem 5
a) Tsjolkovski = M, = 221,2 kg.

b) Momentum exchange > (M, -M )V, =MV, - M,=200,0 kg.

¢) Instantaneous acceleration is most efficient for momentum exchange.
d) a=AV/10 = 1 m/sec®

e) T =(a+g)My=11 kN

Problem 6
1) The altitude goes down because of atmospheric drag.

2) The decay of Mir is high in the beginning and at the end of the plot, and less in the
central part. This is caused by the solar activity: we have a Solar Maximum in the
beginning and at the end -> large drag effect, and a Solar Minimum in the middle ->
less drag and smaller loss of altitude

3) The decay of Mir and GFZ-1 is more-or-less the same, because they fly at about the
same altitude and because their ballistic coefficient (CpoS/m, or, equally important the
surface-to-mass ratio S/m) is more-or-less identical.

4) Mir is boosted back to its nominal altitude every now and then, whereas GFZ-1 is a
purely passive satellite without any orbit correction possibilities.



