Contents

Publication Committee
Contributors

Presenters of Photographs

Summary of Flow Visualization Methods

Steady flow and unsteady flow.

Streamlines, path lines, streak lines and time lines
Classification of flow visualization methods
Summary of flow visualization methods

The Fundamentals of Fluid Flow

Stokes’ flow

Flows around a circular cylinder

Karman vortex street

Couette flow

Two-dimensional Poiseuille flow

Flow in an inlet region and Poiseuille flow
Separation

Deformation and rotation

Hele-Shaw flow

Laminar and Turbulent Flows

Laminar boundary layer along a flat plate

Unsteady boundary layer around an impulsively starting cylinder
Laminar to turbulent transition: Tollmien-Schlichting (TS) waves
The turbulent spot

Laminar to turbulent transition triggered by a sphere

Transition from laminar to turbulent flows

Taylor vortices

Gortler vortices on a concave surface

Transition in a pipe flow

Flow on a rotating disk

The structure of a turbulent boundary layer

Laws of Similarity

Reynolds’ law of similarity
Froude’s law of similarity

Xix

XX

XXi

NN == -

28

28
28 XV



Compressible Flow

Subsonic and supersonic flows

Interaction of shock waves and boundary layers in duct flow

Supersonic flow around a jet engine inlet

Hydraulic jump

Reflection of a plane shock wave from an inclined wall

Supersonic flow through a Laval nozzle

Transonic flow around an aerofoil

Transonic flow through a turbine cascade

Trailing shock wave and boundary layer separationin a transonlc turbine cascade
Supercritical flow through a conical plug valve

Jets

Mixing layer between two flows

Collision of two opposed jets

Axisymmetric underexpanded jet

Coanda effect of a wall jet

Jet discharged into a confined, narrow channel

Miscellaneous Features of the Flow Past Solid Bodies: Wakes

Karman vortex streets behind circular cylinders

Wake behind a single circular cylinder

Wakes of two circular cylinders

Three-dimensional structure of the wake behind a circular cylinder of finite length
Flow around the surface of a circular cylinder (limiting stream lines)
Wake of a falling sphere

Wake of a flat plate

Wake of an aerofoil

Wake of a delta wing

Longitudinal vortices at the stern of a ship

Limiting streamlines on an axisymmetric ellipsoid

Limiting streamlines on three-dimensional bodies

Flow around a car model

Wake of a car body

Flow around skyscrapers

Flow around buildings arranged in an H shape

Pipe and Channel Flows

Flow at a pipe inlet

Inflow to a pipe inlet projecting into a vessel

Flow in a divergent pipe and near a pipe exit

Flow through a turning passage

Flow through a bend and elbow

Flow in sudden contraction and enlargement sectic
Flow through an orifice and a nozzle

Circulation

Circulation theory of lift
Circulation around an aerofoil section

Wings

Lift of an aerofoil

73

73
73

76
76



Types of stall characteristics of aerofoil sections 76

Functions of flaps 78
Sophisticated mechanical high lift devices 81
The development of shock waves with increasing Mach number 82
The development of shock waves with increasing angle of attack 85
Boundary layer flow around an aerofoil 86
Wing tip vortex 87
Flow around an aerofoil 87
Flow around a delta wing 87
Flow around an oscillating flat plate 90
Flow around an oscillating aerofoil 90
Oil-flow pattern on the suction surface of a sweptback wing 90
The effect of a fence located on the upper surface of a sweptback wing 93
. Cascades and Fluid Dynamic Machinery 94
Adiabatic wall temperature distributions of a film cooled flat plate 94
Adiabatic wall temperature distributions of a film cooled gas turbine vane model 94
Flow in the passage between the vanes of a centrifugal pump impeller 94
Flow in the volute casing of a centrifugal pump impelier 96
Flow through a turbine cascade (changes from subsonic to supersonic state) 98
Flow through a turbine cascade (from normal operation to the stalled state) 102
Flow through an impulse turbine cascade (effect of blade profile) 102
Secondary flow in an annular, radial inflow, cascade 104
Flow separation on a vane surface of an annular cascade 106
Flow through an impeller 107
Unsteady Flow 108
Pulsating flow 108
Flow around a rotatory-oscillating cylinder 108
Laminar boundary layer flow on an oscillating flat plate 108
Sloshing of two-layered liquids within a rectangular container 108
Standing flow pattern induced by an oscillating cylinder 109
Standing flow pattern around an oscillating flat plate 110
Water waves ’ 113
Cavitation 115
Cavitation in nozzle and orifice 115
Cavitation on the surface of an isolated hydrofoil 115
Cavitation behind a circular cylinder 118
Collapsing mechanism-of a cavitation bubble 118
Cavitation in an axial flow pump 119
Cavitation in a mixed-flow pump 119
Cavitation damage on a Francis turbine runner 124
Cavitation in a Kaplan turbine 127
Cavitation on a ship propeller 127
Cavitation on a ship model propeller 127
Cavitation damage on a ship propeller 128
Behaviour of a Non-Newtonian Fluid 129
Weissenberg effect 129
Secondary flow in a viscoelastic fluid 129
Barus effect (Merrington effect) 129
Flow on the surface of a rotating disk 129

Subject Index 135 Xxvii



