10- 1. Find the ratio of the velocities of two vehicles, one powered by a liquid-
chemical rocket and the olher by a solid-chemical one, when they are used
for acceleration of a 10,000-kg payload in a zero-gravity field. Both vehicles
have a total initiai mass of 510,000 kg. The liquid-propellant rocket has 60%
greater specific impulse and 30% greater mass of empty vehicle (without pro-
pellant and payload), and the solid-propellant rocket has a structural coeffi-

cient of € = 0.080.
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10~-2. A sounding rocket is to be launched vertically from the earth’s surface. It
is to be designed for a 350-kg payload that must not suffer an acceleration
greater than 54 during the burning period. The maximum propellant mass
is 1000 kg, and the structural efficiency factor e is 0,1. The solid propeliant
rocket motor that will be designed for this vehicle is expected lo have a spe-
cific impulse of 250 5.
Taking g = g. and neglecting aerodynamic drag, detcrmine:
a. The minimum allowable burning period,
b. The maximum height attainable,

c. The height allowable if the i payload acceleration were limited
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IO~ 4. Show that if engine mass were a negligible part of the entire total mass of
a rocket vehicle, and if the tolal structural and engine mass were simply pro-
portionat to the initial propellant mass, the structural efficiency factor € would

be independent of the mission Aw. A single-stape solid-propellant booster has
the foilowing characteristics:
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Show how the payload ratio A and the structural efficiency « depend on the
mission velocity Au and compare your results for e with Fig. 10.6, The defini-
tion of the structural factor in this case may be written
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Here neglect gravity and drag effects.
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io-5. A vehicle that utilizes a ligu

me —_ Mg — Mionk — Mengine — mMpe

A= e .
me —Me Wik -rm.ngnnd +mp

-1

- i
. ey Mg 4 Mengine
i‘ +IMitank’) (o —h

_ .1 T
N e T e

Equation 0] 73] @
Me &€ A

Atk

2000 0.639 0364 o.508
#0000 0.810 0345 ©O- 110
6000 0.953 0340 © O3
8 000 0.983 0333 (-ve)

id-chemical rocket is 1o be used for escape of 8
he earth. The vehicle is to have two stages, each

1 = 400 s, and both having the same structural coefi-
total mass of the vehicle. Assume s a first approsima-

tion that g cos 81, = 2000 m/s and that drag effects are negligible. To easure
acceptable launch acceleration (say 0.28c) what restriction must be placed on
the burning petiod for the first stage?
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