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Beltrami ﬂows, 15, 50, 101, 142
a stretching plate, 17
asymptotic suction proﬁle, 19
cat’s eye vortices, 104
ﬂow downstream of a grid, 17
ﬂow into a corner, 19
impinging rotational ﬂows, 104
line source and vortex in a shear ﬂow, 16
oblique impingement of ﬂows, 16
opposing rotational streams, 51
rotational ﬂow against a plane boundary, 51
shear ﬂow over convection cells, 16
Taylor vortices, 103
Ekman ﬂow, 77, 167
elliptic pipe ﬂow, 50
impulsive ﬂows, 91
applied body force, 93
applied shear stress, 94
inﬁnite plane set in motion, 91
superposed on asymptotic ﬂow, 96
the angled ﬂat plate, 98
jet ﬂows, 78
the bounded round jet, 79
the free round jet, 79
Navier–Stokes equations, 1, 2
in Cartesian co-ordinates, 7
in cylindrical polar co-ordinates, 8
in spherical polar co-ordinates, 9
non-parallel boundaries, Jeffery–Hamel ﬂow,
32
oscillating plate, 90

parallel boundaries with suction or injection,
28
pipe and cylinder ﬂows, 45, 128, 130
annular pressure-driven ﬂow, 46
ﬂow due to rotating boundaries, 47
impulsive cylinder ﬂow, 138
impulsive pipe ﬂow, 128
periodic pipe ﬂow, 129, 132
porous pipe, 53
torsional oscillations, 142
variable radius pipes, 136
plane Couette–Poiseuille ﬂow, 11
rectangular channel, 13
triangular cross-section, 14
rotating disks (steady), 68
a single disk, 69
two disks, axisymmetric ﬂow, 73
two disks, eccentric ﬂow, 76
rotating disks (unsteady), 156
eccentric/asymmetric ﬂow, 164
in a counter-rotating ﬂuid, 161
self-similar solutions, 156
squeeze ﬂows, 121, 151
between disks, 152
in a channel, 121
stagnation-point ﬂow (non-planar), 53,
142
against a sliding plane, 53
classical Homann solution, 53
effect of unsteady superposed shear on
Homann ﬂow, 146
ﬂoating disks, 56
Homann ﬂow against an oscillating plate,
143
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stagnation-point ﬂow (non-planar) (cont.)
on a circular cylinder, 56, 59, 148
rotational onset ﬂow against a plane
boundary, 54
stagnation-point ﬂow (planar), 20,
106
at a rear stagnation point, 118
classical Hiemenz solution, 20
in a cross ﬂow of uniform shear, 23
in a liquid ﬁlm, 21
orthogonal boundary oscillations, 109
shear ﬂow on impinging stagnation-point
ﬂows, 113
swept stagnation-point ﬂow, 39
three-dimensional ﬂow, 42
transverse boundary oscillations, 106
two-ﬂuid ﬂows, 26, 27
vortices in, 40
with a sliding boundary, 21
stress tensor, 2
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unsteady channel ﬂow, 119
between ﬁxed boundaries, 119
periodic situations, 124
squeeze ﬂows, 121
unsteady plate stretching, 100
Vortical ﬂows, 82, 169
bounded vortex ﬂow, the work of Serrin, 83
Burgers vortex, 82
conical vortex ﬂow, 87
elongated toroidal vortex, 51
inﬂuence of boundaries on unsteady vortex
ﬂows, 177
spherical vortex, 51
Sullivan’s two-cell vortex, 83
unsteady, unbounded multi-cell vortices,
172
unsteady, unbounded single-cell vortices,
169
vorticity, 3, 4
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