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INTRODUCTION AND SUMMARY

In the knowledge that the bare essentials are required
at the present time and that a more comprehensive presentation
will be required at a later stage, this report is simply a
record of the longitudinal equations which may be used relevant
to longitudinal response in the Emergency Mode with negligible
speed and height variation.

The equations may be used in two ways;-

1) The calculation of aircraft longitudinal response
assuming the aerodynamic derivatives are known, for any given
variation in longitudinal stick force or thrust.

2) Analysis of longitudinal response records to determine
the derivatives which generated the response.

Only normal aerodynamic derivatives are involved but
transient motion with a varying forcing function is involved and
hence the analysis method of reference 3 cannot be applied in
these circumstances,

The principles of the method of evaluation of longitudinal
derivatives from longitudinal response records are given in
reference 1. The application in the Emergency Mode is obvious
and it is thought that a description is not necessary in this
presentation of this report.

Use of this method as applied to the equations in this
report will greatly increase the scope of longitudinal flight
analysis as the boundary conditions for analysis are less
stringent than in the method of reference 3.

However it is considered that experimental evaluation
of derivatives by the method of reference 3 is possibly more
reliable because of the averaging process and the self-checking
nature of the inter-dependent functions.

The principles of the step by step time solution of
response are given in reference 2,

Records of response solutions to various test cases will
be included in a more comprehensive presentation of this report.
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Refe es

1. Digital Computation Of Response Using An Approximation
To Pitch Damper System.

71/Stab/10 M.V. Jenkins

2, Digital Computation Of Response Using An Approximation
To Lateral Damper System.
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3. Digital Computer Determination Of Longitudinal Derivatives
From Oscillatory Flight Tests.
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Notation

Relevant to a body axes system is given in reference 4.
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Conclusions

If in the equations of motion contained in reference 1
with the normal mode pitch damper engaged, the following
L
values are put to zero, Ko' Kl' Ki' Kz' K:'g' K. el F K

\ E E
is substituted for D(K‘n —\/\\ N} 4t ~ KiN + KQJCL_ d.t:}

the equations become relevant to the Emergency Mode where
the normal aerodynamic derivatives only are involved.
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