Contents

1 Introduction
Definitions

1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8

AerodynamicCs . . .. ...t
Aerodynamic Coefficients . . . ..................
Center of Pressure (Xcp) ... oo oo
Aerodynamic Center (Xac). « v v v v v v ve i e
Steady Aerodynamics . . ... ...................
Unsteady Aerodynamics . .. ...................

Compressible Aerodynamics
Vortex Aerodynamics . . . .

Generation of Lift. . ... ........
Unsteady Lifting Force Coefficient .
Steady Aerodynamics of Thin Wings . .. ................
Unsteady Aerodynamics of Slender Wings .. .............
Compressible Steady Aerodynamics
Compressible Unsteady Aerodynamics . .................
Slender Body Aerodynamics . . . . .
Hypersonic Aerodynamics. . . . ...
1.10 The Piston Theory . ...........

1.11 Modern Topics. . .. ...........
1.12  Questions and Problems .. ... ...
References

2 Fundamental Equations . . ..........

2.1

Potential Flow . . ... ..........
2.1.1  Equation of Motion . . ...
2.1.2  Boundary Conditions . . ..
2.1.3  Linearization . .........
2.14  Acceleration Potential . . . .
2.1.5 Moving Coordinate System

00 1 O\ AW WL WWNNDNDN -

xi


http://dx.doi.org/10.1007/978-981-10-0018-8_1
http://dx.doi.org/10.1007/978-981-10-0018-8_1
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec12
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec12
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec13
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec13
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec14
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec14
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec15
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec15
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec16
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec16
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec17
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec17
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec18
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec18
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec19
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec19
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec20
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Sec20
http://dx.doi.org/10.1007/978-981-10-0018-8_1#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_2
http://dx.doi.org/10.1007/978-981-10-0018-8_2
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec6

xii

Contents

22 RealGasFlow......... ... . ... . ... ... .. ... 40
2.2.1  System and Control Volume Approaches. . ......... 40

2.2.2  Global Continuity and the Continuity of the Species. .. 41

2.2.3  Momentum Equation ........... ... ... ... .... 42

224 Energy Equation. . .......... ... ... ... ... ... . 44

2.2.5 Equation of Motion in General Coordinates. . . ... ... 46

2.2.6  Navier-Stokes Equations . . .. .................. 48

2.2.77  Thin Shear Layer Navier-Stokes Equations . ... ..... 50

2.2.8  Parabolized Navier-Stokes Equations . ............ 52

2.2.9 Boundary Layer Equations. . . .................. 53
2.2.10 Incompressible Flow Navier-Stokes Equations . . . . . .. 54
2.2.11 Aerodynamic Forces and Moments. . . .. .......... 56
2.2.12 Turbulence Modeling . .. ........ ... ... ... .... 57
2.2.13 Initial and Boundary Conditions. . . .............. 59

2.3  Questions and Problems .. .......................... 60
References . . ... ... .. 62
Incompressible Flow About an Airfoil . . . . . ................. 63
3.1 Impulsive Motion. . . .......... ... ... ... .. .. ..... 63
32 Steady Flow . ... ... ... ... 66
33 Unsteady Flow. . . . ... .. .. .. 71
34  Simple Harmonic Motion . ............ ... ... ........ 79
3.5 Loewy’s Problem: Returning Wake Problem . ............. 86
3.6 Arbitrary Motion . .. ... ... L 88
3.6.1  Arbitrary Motion and Wagner Function. . . . .. .. .. .. 88

3.6.2  Gust Problem, Kiissner Function . ............... 92

3.7 Questions and Problems . ........................... 99
References .. ... . ... . 101
Incompressible Flow About Thin Wings . . . ................. 103
4.1 Physical Model . ....... ... .. .. . .. ... 103
42 Steady Flow ... ... ... . . . 107
43 Unsteady Flow. . . ... ... .. 120
4.4  Arbitrary Motion of a Thin Wing. . .. .................. 127
45 Effectof Sweep Angle . .. ... ... ... ... ... .. ... 128
46 Low AspectRatioWing . . ........ . ... . ... . ... .. 129
47 Questions and Problems .. .......................... 133
References . . ... ... ... 136
Subsonic and Supersonic Flows. . .. ....................... 137
5.1 Subsonic Flow. . ...... .. .. .. .. .. . . . .. 139
5.2 Subsonic Flow About a Thin Wing . ................... 144
5.3 Subsonic Flow Past an Airfoil . . ... ... ... ... ... ...... 146
5.4  Kernel Function Method for Subsonic Flows . . ... ......... 147
5.5 Doublet—Lattice Method . ... ....................... 151
5.6 Arbitrary Motion of a Profile in Subsonic Flow . . ... ....... 154


http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec12
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec12
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec13
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec13
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec14
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec14
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec15
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec15
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec16
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec16
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec17
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec17
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec18
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec18
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec19
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec19
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec20
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec20
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec21
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec21
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec22
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Sec22
http://dx.doi.org/10.1007/978-981-10-0018-8_2#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_3
http://dx.doi.org/10.1007/978-981-10-0018-8_3
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_3#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_4
http://dx.doi.org/10.1007/978-981-10-0018-8_4
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_4#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_5
http://dx.doi.org/10.1007/978-981-10-0018-8_5
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec6

Contents Xiii
5.7  Supersonic Flow. . .. ....... .. ... . .. . 155
5.8  Unsteady Supersonic Flow . ........ ... ... ... ... ..... 157
5.9  Supersonic Flow Abouta Profile . .. ................... 161
5.10 Supersonic Flow About Thin Wings . .................. 164
5.11 Mach Box Method . .. ...... ... . ... . ... .. ...... 167
5.12  Supersonic Kernel Method. . ... ...................... 170
5.13  Arbitrary Motion of a Profile in Supersonic Flow. . ... ... ... 171
5.14 Slender Body Theory . ........... ... ... ... ... ...... 172
5.15 Munk’s Airship Theory . ...... ... ... ... ... ... ...... 173
5.16 Questions and Problems .. .......................... 176
References . . ... .. . . . 179

6 Transonic Flow .. ... ... ... ... ... ... ... ... .. .. ..... 181
6.1 Two Dimensional Transonic Flow, Local Linearization. . . . . . . 181
6.2  Unsteady Transonic Flow, Supersonic Approach ........... 186
6.3  Steady Transonic Flow, Non Linear Approach............. 188
6.4  Unsteady Transonic Flow: General Approach. .. ........... 191
6.5 Transonic Flow Around a Finite Wing ... ............... 195
6.6  Unsteady Transonic Flow Past Finite Wings . .. ........... 197
6.7  Wing-Fuselage Interactions at Transonic Regimes. . . ........ 200
6.8  Summary. .. ... ... 201
6.9 Problems and Questions . ............... .. .. ... .. ... 202
References . . ... ... . . 203

7 Hypersonic Flow . ... ... .. .. ... . ... ... . . 205
7.1  Newton’s Impact Theory. .. ........ ... .. ... ... .... 206
7.2 Improved Newton’s Theory ......................... 207
7.3  Unsteady Newtonian Flow. . .. ....................... 210
7.4  The Piston Analogy . ......... ... ... .. 213
7.5 Improved Piston Theory: M*> = O(1) .. ................ 215
7.6  Inviscid Hypersonic Flow: Numerical Solutions . . .. ........ 218
7.7  Viscous Hypersonic Flow and Aerodynamic Heating .. ... ... 226
7.8  High Temperature Effects in Hypersonic Flow. . ........... 234
7.9  Hypersonic Viscous Flow: Numerical Solutions . . .......... 245
7.10 Hypersonic Plane: Wave Rider. . . .. ................... 250
7.11 Problems and Questions . . .............. ... ... ... ... 254
References . .. ... ... ... 257

8 Modern Subjects . ... ........ ... .. 259
8.1 Static Stall. .. ... .. . 261
82 Dynamic Stall .. ......... ... ... ... . 266
8.3  The Vortex Lift (Polhamus Theory) . ................... 273
84 WingRock . ... . .. 279
8.5 Flapping Wing Theory ... ...... ... ... ... ... ... ..... 289
8.6  Flexible Airfoil Flapping. . .. ........ ... ... .. ...... 305
8.7 Finite Wing Flapping . . .. ....... ... .. .. .. .. .. ...... 313


http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec12
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec12
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec13
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec13
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec14
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec14
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec15
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec15
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec16
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Sec16
http://dx.doi.org/10.1007/978-981-10-0018-8_5#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_6
http://dx.doi.org/10.1007/978-981-10-0018-8_6
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_6#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_7
http://dx.doi.org/10.1007/978-981-10-0018-8_7
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Sec11
http://dx.doi.org/10.1007/978-981-10-0018-8_7#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_8
http://dx.doi.org/10.1007/978-981-10-0018-8_8
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec1
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec2
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec3
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec4
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec5
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec6
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec7
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec7

Xiv Contents

88 Ground Effect .. ...... .. .. ... ... . .. . 321
8.9  State-Space Representation . . .......... ... ... ... ..... 331
8.10 Problems and Questions . . .......................... 336
References . . ... . 340
9 Aerodynamics: The Outlook for the Future. . ... ............. 345
References . . . ... .. . 350
Appendices . . . ... .. e 353
References. . . . ... . .. ... 389


http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec8
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec9
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Sec10
http://dx.doi.org/10.1007/978-981-10-0018-8_8#Bib1
http://dx.doi.org/10.1007/978-981-10-0018-8_9
http://dx.doi.org/10.1007/978-981-10-0018-8_9
http://dx.doi.org/10.1007/978-981-10-0018-8_9#Bib1

2 Springer
http://www.springer.com/978-981-10-0016-4

Fundamentals of Modern Unsteady Aerodynamics
Gulgat, U.

2016, XMV, 395 p. 199 illus., 194 illus, in color.,
Hardcowver

ISBEMN: 278-981-10-0016-4



	Contents



