
Contents

1 Ten Years in Armenia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1 At the State University of Yerevan and My Problem with

Sergei Mergelyan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.2 Aravnadoune—As a High-School Teacher: My Frustrated First

Vocation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.3 At the Institute of Water and Energy of the Armenian Academy

of Sciences with Arto Mkhitarian . . . . . . . . . . . . . . . . . . . . . . . . . 7

1.4 As an Aspirant of the Armenian Academy of Sciences in

Yerevan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2 The Moscow Period with I. A. Kibel . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.1 My First 3 Months in Moscow . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.2 Love Story, Philo, and Meteo . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3 My Kandidat: Physics-Mathematics Science Thesis . . . . . . . . . . . . 20

2.3.1 A Short Account of My Kandidat Thesis . . . . . . . . . . . . . . 21

2.4 My Approach to Lee Wave Motion Above and Downstream

of a Mountain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4.1 2D Steady Nonlinear Case . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4.2 3D Steady Linear Case . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

2.5 At the Moscow Hydro-Meteo Computing Center

with I. A. Kibel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

2.6 The Years 1964–1966 in Moscow and My Return to Paris . . . . . . . 38

2.6.1 The Brezhnev Years and the Troubled Era

of Stagnation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

2.6.2 My Return Adventure to Paris . . . . . . . . . . . . . . . . . . . . . . 41

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

3 My French Scientific Career up to 2012 . . . . . . . . . . . . . . . . . . . . . . . 47
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3.2.2 My Doctorat d’État ès Sciences Physics Thesis and My

First Contributions to the RAM Approach . . . . . . . . . . . . . 51

3.2.3 My ONERA Collaboration with J.-P. Veuillot, J. Piquet,

and J. J. Lautard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

3.2.4 My ONERA Collaboration with Guiraud on Turbomachinery

Flow (1970–1972) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

3.3 At the Aerodynamics Department of ONERA as an External

Collaborator (1972–1986) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

3.4 As a Full Professor at the University of Lille-I (1972–1996) . . . . . . 74

3.4.1 The Years 1972–1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

3.4.2 The Years 1984–1996 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

3.4.3 My Travelling as an Avid Participant of Colloquia,

Symposia, Conferences, Congresses, and Visits . . . . . . . . . 79

3.4.4 Departing from the University with the RAM . . . . . . . . . . . 81

3.5 Some Comments Concerning the RAM Approach in My Last

Four Books and Surveys/Reviews Papers . . . . . . . . . . . . . . . . . . . 81

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

4 The Interrelationship Between NSF Equations and Our

RAM Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

4.1 Eulerian Equations for an Inviscid and Adiabatic Fluid Flow . . . . . 88

4.1.1 Bernoulli Equation and Potential Flows . . . . . . . . . . . . . . . 89

4.1.2 D’Alembert Paradox and Kutta-Joukowski Condition . . . . . 90

4.1.3 Potential Flows and Water Waves . . . . . . . . . . . . . . . . . . . 91

4.1.4 Adiabatic and Isochoric Fluid Flows . . . . . . . . . . . . . . . . . 95

4.1.5 Initial Boundary Value Euler Problem . . . . . . . . . . . . . . . . 97

4.1.6 The Steichen Equation for a Eulerian Irrotational

Compressible Fluid Flow . . . . . . . . . . . . . . . . . . . . . . . . . . 98

4.1.7 Meteo, Baroclinic, Inviscid, and Adiabatic Equations

Describing True Atmospheric Motions . . . . . . . . . . . . . . . . 100

4.2 Navier Viscous and Incompressible System of Equations . . . . . . . . 103

4.2.1 Vanishing Viscosity Limit and Prandtl Boundary-Layer

Equations for a Steady 2D Flow . . . . . . . . . . . . . . . . . . . . . 106

4.2.2 Triple Deck and Breakdown of BL Concept . . . . . . . . . . . . 108

4.2.3 Large Reynolds Number Unsteady Fluid Flows and

Prandtl BL Singular Nature . . . . . . . . . . . . . . . . . . . . . . . . 111

4.2.4 Large Viscosity Limit and Stokes and Oseen Equations . . . 114

4.3 Viscous Compressible and Heat Conducting Fluid Flows:

Navier–Stokes–Fourier Equations . . . . . . . . . . . . . . . . . . . . . . . . . 116

4.3.1 The Stress Principle of Cauchy and the NS System

of Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

4.3.2 Thermodynamics and Energy Equation:

Navier–Stokes–Fourier Equations . . . . . . . . . . . . . . . . . . . 120

4.3.3 Dimensionless NSF Equations and Reduced

Nondimensional Parameters . . . . . . . . . . . . . . . . . . . . . . . . 123

xii Contents



4.3.4 Three Models Issued from an NSF System of Equations

via the RAM Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

4.4 An Overview and Some Remarks on Useful Classical Fluid

Dynamics Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Retrospective Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

Contents xiii



http://www.springer.com/978-3-642-39540-6


		2013-11-23T17:30:41+0530
	Certified PDF 2 Signature




