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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 al 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unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 vauable 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 aready issued. Any comments arising out of your use of our
data, or any suggestionsfor new topics or information that might lead to improvements, will help usto provide a better service.

THE PREPARATION OF THISDATA ITEM

Thework on this particular Data ltem was monitored and guided by the Performance Committee. This Committee first met in
1946 and now (1984) has the following membership:

Chairman
Mr J.R.D. Kenward — Independent

Vice-Chairman
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Mr PC.H. White — British Aerospace, Aircraft Group, Warton
Members

Mr T.B.A. Boughton — NDN Aircraft Ltd

Mr E.N. Brailsford — Independent

Mr M. Broad British Airways

Mr W.L. Horsley Civil Aviation Authority, Airworthiness Division

Mr T.S.R. Jordan British Aerospace, Aircraft Group, Kingston

Mr W.T. Lewerenz” McDonnell Douglas, Long Beach, Calif., USA

Mr E.J. Norris Aeroplane and Armament Experimental Establishment
Mr A.N. Page British Aerospace, Aircraft Group, Hatfield

Mr H.Y. Ratcliffe Cranfield Ingtitute of Technology

Mr P. Robinson British Aerospace, Aircraft Group Headquarters, Kingston
Mr D.A. Schel p* Boeing Commercial Airplane Company

Dr D. Schmitt Airbus Industrie

Mr A. Stanbrook Ministry of Defence, Procurement Executive

Dr S.J. Stevens L oughborough University of Technology

Mr E.G. Thomas
Prof. E. Torenbeek”

Rolls-Royce Ltd, Derby Engine Division
Delft University of Technology.

Corresponding Member.

The work on this Item was carried out in the Aircraft Motion Group of the Engineering Sciences Data Unit, Group
Head, Mr P.D. Chappell. The member of staff who undertook the technical work involved in theinitial assessment of
the available information and the construction and subsequent development of the Item was

Mr D.J. Mitchell — Senior Engineer.
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FIRST APPROXIMATION TO LANDING FIELD LENGTH FOR CIVIL TRANSPORT
AEROPLANES (50 ft, 15.24 m SCREEN)
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FIRST APPROXIMATION TO LANDING FIELD LENGTH FOR CIVIL TRANSPORT
AEROPLANES (50 ft, 15.24 m SCREEN)

1. NOTATION AND UNITS*
S| British
a mean decel eration from screen until aeroplane stops m/s? ft/s?
By aked mean deceleration achieved from point where brakes are fully m/s? ft/s?
applied until aeroplane stops

C, lift coefficient, L/(pV°S/2)
é g acceleration due to gravity (9.806 65 m/s? , 32.174 0 ft/s?) m/s? ft/s?
wl
g Nereen screen height (50 ft, 15.24 m in this Item) m ft
S L lift N Iof
(S)
% m aeroplane mass kg slug
5 : 2 2
45 wing area m ft
% S unfactored landing distance from 50 ft (15.24 m) m ft
,E Vv true airspeed m/s ft/s
.‘_é Vg true groundspeed at 50 ft (15.24 m) screen” m/s ft/s
8 screen
g w aeroplane weight, mg N | bf
5 0 density of air kgm®  Slug/ftd
>
§- c relative density, p/p
2 Subscripts
7
u screen denotes value at 50 ft (15.24 m) screen

stall denotes value at stall

0 denotesvalue at sealevel in International Standard Atmosphere, |SA

Conversion Factors

Inmile =1852m

1ft =0.3048m
1kn = 1.688 ft/s
1kn =0.5144 m/s
1 km/h =0.277 8 m/s

* Theknot is used as an alternative speed unit in Figures 1 and 2. It is an acceptable unit in both British and S| systems.
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2. INTRODUCTION

Theltem presentsdatain Figures 1 and 2 and Table 8.1 from which quick first approximationsto thelanding
field lengths of civil transport aeroplanes can be made. The estimation method assumes the use of typical
civil-transport-certification style landing manoeuvres from a 50 ft (15.24 m) screen on to ahard, level, dry
runway. The data are applicable over a wide range of ambient conditions and the effect of non-still-air
conditions can be taken into account, see Section 4.1. The datain Figures 1 and 2 are based on the use of
wheel brakes and aerodynamic drag (including, in Figure 2, propellers in ground fine pitch) to stop the
aeroplane. See Table 8.1 regarding other means of decelerating the aeroplane.

The Itemisintended for useininitial or project design work but may also be of usein checking the results
of more detailed estimation methods. All types of “conventional-landing” aeroplanes are considered but
the ltem does not apply to aeroplaneswherethe powerplant provides* direct lift” or “vectored thrust” during
landing.

The estimation method is based on an analysis of landing data obtained from aeroplane flight manuals and
the use of true groundspeed at the screen, V, , and mean “brakes-on” deceleration, a  ioq:
correlating parameters. The user should see SectiBR'5 for details of the correlations and data used.

A more thorough analysis of the landing manoeuvre would consider separately the air- and ground-borne
performances so that more detailed account could betaken of piloting technique and aeroplane aerodynamic
and powerplant characteristics in both phases and the sequencing of aternative means of deceleration in
the ground run.

3. LANDING FIELD LENGTH

The landing distance, s, considered in this Item is that taken to bring an aeroplane to rest from a 50 ft
(15.24 m) screen onahard, level, dry runway. Certification or operational regulationswill factor thislanding
distance to obtain a corresponding landing field length requirement. For current information on what
factors are to be applied, the user should consult References 1 to 7. At the time of writing, the factors are
asgivenin Table 8.1.

The need to quote both certification and operational regulations in Table 8.1 arises from the different
approaches adopted by the various national and international bodies. (A field length factor will be
incorporated in data scheduled in the aeroplane’s flight manual — although in some instances it may be
unity; the aeroplane operator also may be required to apply afactor to the flight manual datato take account
of operational regulations.) The effect of these factors is demonstrated in the example in Section 7.
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