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ESDU 97003
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 which supersedes ESDU 97003, was monitored and guided by the
Aerodynamics Committee. This Committee first met in 1942 and now has the following membership:

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

Chairman
Mr H.C. Garner — Independent

Members
Mr G.E. Bean*

* Corresponding Member

— Boeing Commercial Airplane Co., Seattle, Wash., USA
Dr M.Z. Bouter* — Raytheon Aircraft Co., Wichita, Kansas, USA
Dr P.C. Dexter — British Aerospace plc, Sowerby Research Centre, Bristol
Mr J.R.J. Dovey — Independent
Dr K.P. Garry — Cranfield University
Mr D.H. Graham* — Northrop Grumman Corp., Pico Rivera, Calif., USA
Mr M.J. Green — Independent
Dr H.P. Horton — Queen Mary and Westfield College, University of London
Dr D.W. Hurst — University of Glasgow
Mr M. Jager* — McDonnell Douglas Aerospace, Long Beach, Calif., USA
Mr K. Karling* — Saab-Scania AB, Linköping, Sweden
Dr E.H. Kitchen — Rolls-Royce plc, Derby
Mr M. Maurel — Aérospatiale, Toulouse, France
Mr C.M. Newbold — DERA Farnborough
Mr J.B. Newton — British Aerospace Defence Ltd, Warton
Mr M. Pow — British Aerospace Airbus Ltd, Filton
Mr R. Sanderson — Daimler-Benz Aerospace Airbus GmbH, Bremen, Germany
Mr J. Tweedie — Short Brothers plc, Belfast
Mr A.J. Wells — Avro International Aerospace Ltd, Woodford.

Mr R.W. Gilbey — Head of the Aircraft Aerodynamics Group.

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 97003 1997

http://www.avadocuments.com/doc/esdu-97003-1997
http://www.avadocuments.com/doc/esdu-97003-1997


 

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
. 

i

ESDU 97003
FUSELAGE INTERFERENCE EFFECTS ON FLAP CHARACTERISTICS
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ESDU 97003
FUSELAGE INTERFERENCE EFFECTS ON FLAP CHARACTERISTICS

1. NOTATION AND UNITS

SI British

aspect ratio, 

wing span, 2s m ft

drag coefficient, (drag)/qS

increment in trailing vortex drag coefficient due to deployment 
of trailing-edge flaps 

lift coefficient, (lift)/qS

increment in wing maximum lift coefficient due to deployment 
of trailing-edge flaps

increment in wing lift coefficient at zero angle of attack due to 
deployment of trailing-edge flaps

pitching moment coefficient about quarter-chord point of 
aerodynamic mean chord, (pitching-moment)/qS

aerodynamic mean chord m ft

fuselage height, see Sketch 1.1 m ft

height of quarter-chord point of wing centre-line chord above 
fuselage longitudinal centre-line, see Sketch 1.1

m ft

constant used in estimation of vortex drag for part-span flaps

free-stream kinetic pressure

wing planform area

wing semi-span m ft

fictitious extension of flap panel to allow for fuselage 
interference, see Sketch 1.1

m ft

fuselage width, see Sketch 1.1 m ft

spanwise distance from wing centre-line as fraction of 
semi-span

value of  at inboard limit of flap panel

value of  at outboard limit of flap panel

A b
2
/S

b

CD

∆CDv0

CL

∆CLmaxt

∆CL0 tw

Cm
c

c

H

h

K

q N/m
2

lbf/ft
2

S m
2

ft
2

s

∆s

W

η

ηi η

ηo η
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ESDU 97003

Sketch 1.1   Wing-fuselage-flap geometry

wing quarter-chord sweep angle deg deg

wing taper ratio (ratio of tip chord to centre-line chord)

part-span factor as a function of ; lift coefficient increment 
due to part-span flaps extending symmetrically from wing 
centre-line to  divided by lift coefficient increment due to 
full-span flaps at same flap setting and wing angle of attack

value of  corresponding to 

value of  corresponding to 

Λ¼

λ

Φ η

η

Φi Φ η ηi=

Φo Φ η ηo=

H

is negative for a low

h

½H

½W

W

Λ¼

∆s

ηos
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for a high wing
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