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Preface

This book is developed to serve as text for a course on Slender Body Aerodynamics
at the introductory level course for undergraduate and graduate level.

The basic aim of this book is to make a complete text covering the basic and
applied aspects of slender body aerodynamics for students, engineers, and applied
physicists. The philosophy followed in this book is that the subject of aerodynamic
theory is covered combining the theoretical analysis, physical features, and the
application aspects.

Considerable number of solved examples are given in all the chapters to fix the
concepts introduced, and large number of exercise problems along with answers
are listed at the end of these chapters to test the understanding of the material
studied.

The book is organized in a logical manner and the topics are discussed in a sys-
tematic way, beginning with the basic aspects and then proceeding to the involved
aspects of theory and application.

The selected references given at the end are hoped to be a useful guide for further
study of the voluminous subject.

This book is the outgrowth of lectures presented by the author over a number of
years, both at undergraduate and graduate level. The student, or reader, is assumed
to have a background in the basic courses of fluid mechanics, gas dynamics, ther-
modynamics, and heat transfer. Advanced undergraduate students should be able
to handle the subject material comfortably. Sufficient details have been included,
so that the text can be used for self study. Thus, the book can be useful for scien-
tists and engineers working in the field of aerodynamics in industries and research
laboratories.

My sincere thanks to my undergraduate and graduate students in India and
abroad, who are directly and indirectly responsible for the development of
this book.

Xi
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Preface

I thank Dr. S. M. Aravindh Kumar, Assistant Professor, Department of
Aerospace Engineering, SRM Institute of Science and Technology, for checking
the manuscript and suggesting some useful changes that made the manuscript
impressive.

For instructors only, a companion Solutions Manual that contains typed solu-
tions to all the end-of-chapter problems and lecture slides for the complete book
are available from the publisher.

Chennai Ethirajan Rathakrishnan
January 2025
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Nomenclature

aspect ratio

a speed of sound
ac aerodynamic center
b span
Btu British thermal unit
chord

; inner chord
c, outer chord
cg center of gravity
c.p center of pressure
Cp drag coefficient
Cp, coefficient of drag due to lift
Cp skin friction drag coefficient

C; skin friction coefficient

C, lift coefficient

Cy pitching moment coefficient

Cn normal force coefficient

C, coefficient of pressure

Cr thrust coefficient

¢ specific heat at constant pressure
c, specific heat at constant volume
d diameter

D drag

Dy drag due to friction

D, drag due to lift

dB decibel

& gravitational acceleration

h altitude

h height

Xv
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M
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specific enthalpy

total enthalpy

International Standard Atmosphere
hypersonic similarity parameter

Knudsen number

lift

aerodynamic efficiency

Mach number

shock detachment Mach number

moment

mean molecular weight

molecular mass of air

number of degree of freedom

pressure

stagnation pressure

dynamic pressure (% pV3)

source strength/length

average rate at which heat is transferred to the nose per unit frontal
area of the body

surface radiative heat flux

gas constant

radius of curvature

universal gas constant

Reynolds number

span

wing area

base area (reference area)

wetted area

Stanton number

temperature

stagnation temperature

time

velocity

volume

nondimensionalized volume

perturbation velocity along the flow direction
normal component of velocity at any point on the body contour
perturbation velocity in the transverse direction
velocity component normal to the contour
perturbation velocity in the normal direction
flow direction



N

transverse direction
normal direction
compressibility factor

Greek symbols

Xocal

=

TELLDT AT NN AENS0 0 bR

angle of attack

local angle of attack
energy-accommodation coefficient
shock angle

“the change in”

density ratio

surface emissivity
leading-edge angle

mean free path
slenderness ratio
circulation

isentropic index

specific heats ratio
vorticity distribution
viscosity coefficient

total flux change
Prandtl-Meyer function
angular velocity

velocity potential function
perturbation velocity potential function
shape correction factor

density
o(x) slope of shock
T volume parameter
T, nondimensional thickness for the wing
0 nose angle
0 flow turning angle
Subscripts
0 stagnation state
o freestream
w wall

Nomenclature
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