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ESDU 00031
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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. This Committee
first met in 1946 and at the time of first issue of this Item had the following membership:

The construction and subsequent development of the Data Item was undertaken by

The person with overall responsibility for the work in this subject area was Mr D.J. Mitchell.

Chairman
Mr K.J. Balkwill — Independent

Members
Mr P.V. Aidala*

* Corresponding Member.

— Northrop Grumman ESID, Bethpage, New York, USA
Mr T. Bartup — BAE SYSTEMS, Regional Aircraft, Woodford
Mr M. Broad — Independent
Mr G.M.J. Davis — Defence Evaluation and Research Agency, Boscombe Down
Mr N.J. Herniman — Airbus Industrie, Toulouse, France
Mr R.G. Humpston — Rolls-Royce plc, Aero Division, Derby
Mr T.S.R. Jordan — Independent
Mr R.J. Orlowski* — Boeing Commercial Airplane Company, Seattle, Washington, USA
Dr P. Render — University of Loughborough
Mr P. Renze* — Raytheon Aircraft Company, Wichita, Kansas, USA
Mr D.N. Sinton — Independent
Mr G.J.R. Skillen — Civil Aviation Authority, Safety Regulation Group, Gatwick
Mr G.E. Smith — Independent
Mr A. Stanbrook — Independent
Mr R. Storey — BAE SYSTEMS, Military Aircraft and Aerostructures, Brough
Prof. E. Torenbeek* — Delft University of Technology, The Netherlands
Mr S. Tsach* — Israel Aircraft Industries, Jerusalem, Israel
Mr C.J. Turner* — Boeing, Douglas Products Group, Long Beach, Calif., USA
Mr M. Wilson — Britten-Norman Ltd, Isle of Wight.

Mr A.J. Grundy — under contract to ESDU.
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PERFORMANCE EVALUATION

CONTENTS

Page

1. INTRODUCTION 1

2. GENERAL 1

3. DOCUMENTATION 2

4. REFERENCES 3
4.1 General 3
4.2 Complete List of Aircraft Performance Program Documentation 3
4.3 Other ESDU Data Items 4

FIGURE 1  8

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ESDU 00031 E 2013

http://www.avadocuments.com/doc/esdu-00031-e-2013
http://www.avadocuments.com/doc/esdu-00031-e-2013


 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

1

ESDU 00031
AIRCRAFT PERFORMANCE PROGRAM
PART 1: INTRODUCTION TO THE COMPUTER PROGRAMS FOR AIRCRAFT 
PERFORMANCE EVALUATION

1. INTRODUCTION

The ESDU Aircraft Performance Program is a suite of programs to predict the performance of an aircraft
design for which appropriate aerodynamic and powerplant data are available. This suite consists of
programs to predict,

• Point and path performance (Flight Performance),

• Take-off and landing performance (Airfield Performance),

• Mission performance (Military: Radius of Action or Civil: Block Fuel or Block Time).

Figure 1 shows a simple hierarchical block diagram of the main program modules and the ESDU Data
Items that contain relevant equations, techniques or assumptions. Figure 1 also shows how the modules in
each program are inter-related. The highest level of modules are the control modules for the Airfield and
Radius of Action/Block Fuel or Block Time programs. These control programs call the ‘path performance’
modules. Below these are the ‘point performance’ routines which are also used as service routines by the
higher level path performance programs. Below these ‘point performance’ calculations are the ‘general
service routines’. The Flight Performance program is constructed using the ‘path performance’ and ‘point
performance’ modules. There is provision for simple local searches for single-variable optimum conditions.

The programs being issued in this release are as follows.

APP02, the Flight Performance Program,

APP03, the Interpolation Program.

Figure 1 identifies which modules are included in each of these programs.

2. GENERAL

The suite of programs uses SI units internally. The user has the option to provide input in other sets of units
or in mixtures of units. Output is in units compatible with the user input.

These programs are formulated to accept the implications of the various regulatory rules (JAR, FAR and
DEF STAN (References 1 to 3)). This is particularly relevant to the airfield performance where the set of
JAR-25 rules (Reference 1) is taken as the model. Keeping up to date with rule changes is accommodated
by allowing the user to change the factors and margins used.

The user can specify the input data either as constant values or as tables of data varying with a range of
possible variables. Engine performance data can be accepted for several sets of jets and propellers having
different performance per engine in each set. It is assumed that the engine data are applicable to “fully
installed” conditions (i.e. the data have been corrected, for example, for intake spillage, base drag and
aerodynamic interferences) but provision is made for additional thrust factors and incremental aerodynamic
effects which can be functions of engine-dependent variables.
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