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ESDU 66032
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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 Aerodynamics Committee. This Committee
first met in 1942 and now has the following membership:

The person with overall responsibility for the work in this subject area is Mr R.W. Gilbey, Head of Aircraft
Aerodynamics Group.

Chairman
Mr J.R.J. Dovey — Independent

Vice-Chairman
Mr P.D. Chappell — Independent

Members
Mr K. Bradbrook — BAE SYSTEMS, Preston.
Mr P. Camacho*

* Corresponding Member

— Boeing, Long Beach, CA, USA
Mr O. Coudray — Airbus France, Toulouse, France
Dr P.C. Dexter — BAE SYSTEMS, Sowerby.
Mr H.C. Garner — Independent (Member Emeritus)
Prof K.P. Garry — Cranfield University
Mr D.H. Graham* — Northrop Grumman Corp., El Segundo, CA, USA
Prof J.M.R. Graham — Imperial College, London
Mr M.J. Green — Independent
Dr E.H. Kitchen — Rolls-Royce Commercial Aero Engines Ltd, Derby
Miss M. Maina — Aircraft Research Association Ltd
Mr C.M. Newbold — QinetiQ, Farnborough
Mr M. Pow — Airbus UK, Filton
Mr E. Totland* — Saab AB, Linköping, Sweden
Mr J. Tweedie — Short Brothers plc, Belfast
Mr A.J. Wells — Independent
Mr S.F. Wood — BAE SYSTEMS, Woodford.
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SYMMETRICAL SECTION WINGS

CONTENTS

Page

1. NOTATION AND UNITS (SEE INSET SKETCH ON FIGURE 1) 1

2. NOTES 2

3. DERIVATION AND REFERENCES 4
3.1 Derivation 4
3.2 References 4

4. EXAMPLE 4

FIGURES 1 to 2 6 to 7

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 66032 E 2002

http://www.avadocuments.com/doc/esdu-66032-e-2002
http://www.avadocuments.com/doc/esdu-66032-e-2002


 

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 99032
SUBSONIC LIFT-DEPENDENT DRAG DUE TO BOUNDARY LAYER OF PLANE, 
SYMMETRICAL SECTION WINGS

1. NOTATION AND UNITS (see inset sketch on Figure 1)

SI British

aspect ratio, 

wing lift-curve slope in viscous compressible flow radian–1 radian–1

wing lift-curve slope in inviscid compressible flow radian–1 radian–1

wing span m ft

drag coefficient, drag/

lift-dependent drag coefficient due to boundary layer, 

lift-dependent drag coefficient, 

lift coefficient, lift/

lift coefficient at intersection of two straight lines 
approximating to  data

wing chord at fuselage junction m ft

wing chord at plane of symmetry m ft

wing tip chord m ft

net geometrical mean chord, m ft

body diameter m ft

lift-dependent drag factor from simplified  curve for 
 (see Equation (2.2))

slope of simplified  curve for  (see 
Equation (2.1))

free-stream Mach number

free-stream kinetic pressure N/m2 lbf/ft2

Reynolds number based on net geometrical mean chord

A b2/S

a1

a1T

b

CD qS

CDb K1CL
2

CDL KCL
2/πA

CL qS

CLI
CD CL

2∼

cj

cr

ct

cn ct cj+( )/2

d

K CD CL
2∼

CL CLI≤

K1 CDb CL
2∼ CL CLI≤

M

q

R
c n
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