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ESDU PERF EG 6/4
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 of the Engineering Sciences Data Unit on this series is monitored and guided by Technical Committees
of the Royal Aeronautical Society. The Committee responsible for this particular Data Item was the Performance
Committee, which first met in 1946, and has the following constitution:

The members of staff of the Technical Department of the Royal Aeronautical Society associated with the
Performance Comittee were Dr A.J. Barrett and Mr J.A. Shaw.

Chairman
Mr C.F. Toms — Hunting Aircraft Ltd

Members
Mr D.G. Brown — de Havilland Aircraft Ltd
Mr J.R. Collingbourne — Royal Aircraft Establishment
Mr D.W. Kew — Loughborough University of Technology
Mr P. Robinson — Hawker Siddeley Aviation Ltd
Mr G.E. Rogerson — Bristol Aircraft Ltd
Mr R.T. Shields — Aeroplane and Armament Experimental Establishment
Mr J.C. Stevenson — Consultant
Mr R.H. Whitby — British European Airways
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ESDU PERF EG 6/4
ESTIMATION OF GROUND RUN DURING LANDING
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ESDU PERF EG 6/4
ESTIMATION OF GROUND RUN DURING LANDING

1. NOTATION AND UNITS

Units

distance of centre of gravity forward of the main-wheels ft

height of centre of gravity above runway ft

total drag coefficient –

lift coefficient –

total drag lbf

thrust lbf

†

† Correlations of existing aircraft tyre-runway coefficient of friction ( ) data together with a method for estimating  are given
in ESDU 05011 (Reference 1).

friction force between the wheels and the runway lbf

maximum value of the friction force between the wheels and the runway lbf

acceleration due to gravity, taken as 32.2 ft/sec2 ft/sec2

–

–

distance between nose- and main-wheels ft

normal reaction at the wheel lbf

wing area ft2

distance relative to the ground ft

true airspeed kn

speed at which  is reached at the main-wheels kn

speed at which  is reached at the nose-wheel kn

touch-down speed kn

head wind component kn

a

b

CD

CL

D

F

G

µ G

Gmax

g

k1 ρSCL/2

k2 ρSCD/2

l

N

S

s

V

Vm Gmax

Vn Gmax

VT

Vw
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ESDU PERF EG 6/4

Sketch 1.1   

2. NOTES

The method presented in this Data Item is suitable only in the early stages of a design project.  It is assumed
that tyre-runway friction interaction is dealt with in an approximate way using gross assumptions:  other
Items in the Performance Series provide more comprehensive methods (see, for example, ESDU 05011,
Reference 1).

upper limit of speed for the integration of a section of the run kn

lower limit of speed for the integration of a section of the run kn

weight lbf

runway gradient (positive upwards) rad

air density slug/ft3

distance covered in speed interval from  to  ft

time to cover  sec

†

† Correlations of existing aircraft tyre-runway coefficient of friction ( ) data together with a method for estimating  are given
in ESDU 05011 (Reference 1).

tyre-runway coefficient of friction –

The constants , , , , , , defined in the equations in this Item, have different values defined by
the suffix  in , , , , , , where  takes the values 1 to 5 to denote the particular one of
the five cases under consideration.

Constants ,  and  are defined in Section 2.

Suffixes  and  denote quantities considered at the main- or nose-wheel respectively.

V1

V2

W

x

ρ

s∆ V2 V1

t∆ s∆

µ

µ G

A B E H J M
q Aq Bq Eq Hq Jq Mq q

k3 k4 k5

m n

W

Aircraft velocity V
Wind component VW L

a

l

x

b

Nm

Nn

D − F+ Wx

µmNm

µnNn
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