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ESDU 70022

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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 Performance Committee, which first met
in 1946 and now (1970) has the following membership:

Chairman
Mr P. Robinson — Hawker Siddeley Aviation Ltd

Vice-Chairman

ESDU Copyright material. For current status contact ESDU.

Mr D.G. Brown — Hawker Siddeley Aviation Ltd, Hatfield
Members

Mr E.N. Brailsford — British Aircraft Corporation (Filton) Ltd,

Mr I.A. Fisher — Aeroplane and Armament Experimental Establishment
Mr D. Gardner — British Aircraft Corporation (Preston) Ltd
Mr L.J.W. Hall — Air Registration Board

Mr T.S.R. Jordan — Hawker Siddeley Aviation Ltd, Kingston
Mr J.R.D. Kenward — British European Airways

Mr D.W. Kew — Loughborough University of Technology
Mr D.H. Peckham — Royal Aircraft Establishment, Farnborough
Mr H.Y. Ratcliffe — Cranfield Institute of Technology

Mr C.F. Toms — Hawker Siddeley Aviation Ltd, Hatfield.

The members of staff of ESDU concerned are:

Mr J.A. Shaw — Assistant Director
Mr P.D. Chappell — Head of Aircraft Motion Group.

Particular assistance was received in the preparation of this ltem from Mr B.J. Quinn of Rolls-Royce Ltd, Bristol
Engine Division.
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NON-DIMENSIONAL GRAPHICAL METHOD FOR THE ANALYSIS OF
MEASUREMENTS OF STEADY LEVEL SPEED, RANGE AND ENDURANCE:

AIRCRAFT WITH TURBO-JET AND TURBO-FAN ENGINES

1. NOTATION AND UNITS"

a speed of sound
c, lift coefficient, ——=
YpOSM2 S/2
c specific fuel consumption, Q/F);
D airframe drag
Fy net thrust (see ESDU 69006 for thrust definitions)
g acceleration due to gravity
H geopotential altitude
Hp pressure altitude
L lift
m aircraft mass
M Mach number, V/a = V/(aOA/é) . Ve/(aOJS)
N engine speed
p static pressure
0 engine fuel consumption
S wing area
T ambient temperature
14 true airspeed
Vv, equivalent airspeed, V./o
w aircraft weight, mg

ST

m/s, kn

kg/N/s

rev/s
N/m?

kg/s

m/s, kn

m/s, kn

British

ft/s, kn

1bf/1bt/s
Ibf

Ibf

ft/s?
ft

ft

Ibf

slug

rev/s
Ibf/ft?
Ibf/s
ft?

K

ft/s, kn

ft/s, kn

Ibf

* Asin previous Items, British units make use of a weight breakdown for the aircraft, but it should be noted that SI units make use of a
mass breakdown. The theory presented in Sections 3 and 4 is written in British units, but applies equally in SI units provided that the
substitution W = mg is made. The SI units used have not necessarily received universal acceptance for the particular applications, i.e.
other multiples and sub-multiples may be used. Note that although the knot is given as an alternative unit of speed some of the equations
only apply if time units are not mixed.
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