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Chapter 1V

IDENTIFICATION OF A ROCKET SYSTEM
4.1 Introduction

The main problem of the identification of this rocket
firing system is to determine the velocity at the end of
burning time Vek which occurs at the end of the power
flight and the drag coefficient Cp.

4.2 To Calculate Vck

Since the thrust T at the beginning is very high
comparing to the gravitational force and the drag, the eqgn.
(2.2) is simplified as

- (4.1)
From Appendix ¢, eqn. (4.1) becomes

- % (42)
where the effective efflux velocity

g

The velocity v can be directly obtained in term of
m(t) and m(o) as

VoS e m(t) (4.3)
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Since the values of the initial mass of the rocket
m(0), the burn out mass m?® are normally known. Therefore,
the velocity at the end of burning time Vek is obviously
obtained from eqn. (4.3) as

ep = N m(or)n((-)) m (4.4)

A diagram which describes the location of the velocity Vek
is shown in Fig. (4.1). Several values of m(o), m and e
have been selected. For example, the typical values used
in an experiment are nearly as

m(o) = 2 kg.
m = 0.2 kg.
= 1550 m/sec.
In this case the velocity Ve is
veb = 1550 Iné
150 m/sec.

4.3 To ldentify Cp
From eqn. (3.47), we can write

y = xtan9 - -)-J + =The0 (3.47)

c 065 T 200 ' (5G]

where XQ denotes the rate of change of the horizontal dis-
tance at the beginning of the free flight of the rocket.
Thus, from Fig. (4.1), we have :
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Figure 4.1
A Diagram Showing the Velocity at the End of Power Flight.
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X = veb Cose (4.5)
Substituting eqn. (4.5) into eqn. (3.47), we obtain
2CX
= - ge + gX
Vo= Xand - enCos9)2 T 2C(VebCosh)  4C2 (VebCosD)?2

Rearranging, we have

= ytan0 - 0X eCx - 20x - 1
yom ) Vehcoso) (2CX)2
Now, let z = 2Cx, the above equation becomes
- i 04 e -=Z-1
y ano 2 (VebCos0) B 72 (4)

Consider the trajectory of the rocket after burning
out as shown in Fig. (4.2), we have
h = xtane
y = xtane - d
From eqn. (4.6) and eqn. (4.8), we obtain

OX -7-1
2(VebCos0) 512 (49)

Since the values of 0, X and d may be measured from the
experiment. Therefore the value of z can be calculated from
eqn. (4.9).

From eqn. (3.30) and eqn. (3.38), where z = 2Cx, we

d - :

obtain

mz
Pd2X (410
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A Diagram Showing the Path of Rocket after Burn Out,



37

Then, the drag coefficient (D can be calculated where p is
the density of air and d" is the diameter of the rocket body,
and also the lift coefficient CL can be calculated by the
aerodynamics relation

L J 1(ARep (4.11)

where (AR is the aspect ratio of the rocket (see Appendix
D) .
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