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ESDU 07001

ESDU DATA ITEMS

Data Items provide validated information in engineering design and analysis for use by, or under the supervision
of, professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both
published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.
The whole process is subject to independent review for which crucial support is provided by industrial companies,
government research laboratories, universities and others from around the world through the participation of some
of their leading experts on ESDU Technical Committees. This process ensures that the results of much valuable
work (theoretical, experimental and operational), which may not be widely available or in a readily usable form, can
be communicated concisely and accurately to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of your
use of our data, or any suggestions for new topics or information that might lead to improvements, will help us to
provide a better service.

THE PREPARATION OF THIS DATA ITEM

The work on this particular Data Item was monitored and guided by the Cabin Noise Working Party which had the
following membership:

Chairman

Mr D.C. Riordan — Bombardier Aerospace Short Brothers plc, Northern Ireland
Members

Dr M. Blakemore — QinetiQ, Farnborough

Dr M.J. Fisher — Institute of Sound and Vibration Research, Southampton
Mr P.J. Hopkins — Rolls-Royce plc, Derby

and was appointed by the Aircraft Noise Committee. The Aircraft Noise Committee first met in 1971 and now has
the following membership:
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Chairman

Mr R. Pinker — Independent

Members

Mr S. Arrowsmith” — European Aviation Safety Agency (EASA), Germany

Mr W.D. Bryce — Bryce Research (Member Emeritus)

Ms C.L. Burley” — NASA, Langley Research Center, USA

Mr P.J. Hopkins — Rolls-Royce plc, Derby

Dr P. Joseph — Institute of Sound and Vibration Research, Southampton

M.P. Lempereur — Airbus France, Toulouse, France

Mr D. Patience — BAE SYSTEMS, Farnborough

Mr W.J. Readman” — European Aviation Safety Agency (EASA), Germany

Dr D. Rhodes — Civil Aviation Authority, Environmental Research & Consultancy
Department (ERCD), London

Mr D.C. Riordan — Bombardier Aerospace Short Brothers plc, Northern Ireland

Corresponding Member

The person with overall responsibility for the work in this subject area is Dr C.B. Chinoy, Head of the Aircraft Noise
and Structural Dynamics Group.
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ADDENDUM A ESTIMATION OF SECTION PROPERTIES OF FUSELAGE STIFFENERS

Al  ADDITIONAL NOTATION

A, cross-sectional area of nth element of stiffener cross-section

b, width of nth element of stiffener cross-section measured parallel to the skin
surface

dn distance between centroidal axis element n and centroidal axis of entire
section

h, height of nth element of stiffener cross-section measured normal to the skin
surface

I second moment of area of element n with respect to its centroidal axis

I second moment of area of element n with respect to the centroidal axis of
the entire section

J torsional constant of element n

k constant required for the calculation of the torsional constant for element n

" The centroidal axes here all run parallel to the width of the cross-section.

A2  INTRODUCTION

The computer program to estimate cabin noise reduction, Program A0701, requires the input of paramaters
describing geometric and physical properties of stiffeners used in the cabin fuselage. The user of the
program can calculate these parameters using expressions found in the standard literature (References Al
and A2) or less laboriously, by running Program D0701 included in this Addendum, provided that the
section cross-sectional area can be divided into a set of cross-sectional elements, each one rectangular in
area. Program D0701 can be run to calculate the following four parameters:

ESDU Copyright material. For current status contact ESDU.

M the total cross-sectional area of the stiffeners, A, or A,
(i) the distance from the centroid of the cross-section of the stiffer to the inner skin,
(i) the second moment of area about the centroidal axis, 1. or I

and

(iv) the torsional constant, J, or J;.
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