MECH 581a4
Rocket Propulsion
Class Notes - Page: 1
Week 3
More on Flight Performance 
Text Reading: Sutton Ch. 5 
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Homework Assignment  Due: Wednesday, 2/18/15
1. More on the German V2 Rocket.  Using your results from last week’s homework:

a) make a plot of height, velocity and acceleration vs. time.
b) vary the Isp to 200, 250, 300, 350 and 400 s and make plots of height, velocity and acceleration vs. time.  Put all five Isp calculations on each plot.  Comment on the results.

c) vary the burn time to 40, 60 and 80 s and make plots of height, velocity and acceleration vs. time.  Put all 3 burn time calculations on each plot.  Comment on the results.
[image: image2.jpg]Drag coefficient, Cp,
© © o o o o 9
N w E- (4,3 [+2] ~J (o]

°©
(= I

Ve
/
TARN N
l N \;100
TUAN L
N Ky
NN 6oL
- ‘:\ T~ ‘\\
V. "15 . It
A i S [t
4 o =
0 1 2 3 5

Mach number, M




Given:  Isp = 250 seconds, Mo = 12700 kg, Mp = 8610 kg, tb = 60 s
2. Multiple stage rocket.  A three stage rocket having an initial mass of MO1 = 102 000 kg and an overall structural mass of 7000 kg is used to accelerate a 2000 kg payload.  All stages have a specific impulse of 400 s.  Two designs are considered:

Design A.  Using stages of the same structural mass and same propellant mass.

Design B.  Using optimized similar stages.

a) Show that both designs have the same total propellant mass. Calculate this mass.

b) Calculate Moi, Msi, Mpi, i, i, Ri and vi for each of the stages of design A and B.
c) Compare the overall v of the two designs.  What would the overall v be if the rocket had an infinite number of similar stages? 
