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– for stirring of fluid element 36
– in tilted rotating tank 45
– use of stretching fields 120
superdiffusive transport 116
surface plasmon resonance (SPR) 95
surface tension 5, 12, 13, 38, 132, 165
– confining effect 5
– gradients 166
surface-to-volume ratio 132

t
Taylor–Couette flow 155
Taylor flow 13
temperature coefficients 12, 13
temporal inhomogeneity in shear 36
thermal energy equation 153, 154
thermocapillary effect 13
tilt angle 40, 43, 49, 51, 53–55
tilted-rotating tank
– equations of motion, asymptotic limit 40
– general solution of reduced equation 41
– liquid rotation axis in asymptotic limit 41
– model equation 38–40
time-dependent perturbation 26, 27
time-varying processes 122
T-junction arrangements 164
transfer coefficients 107
trigger waves 118
Trouton ratio 145
turbulence 112
turnstile mechanism 116

u
UCM fluids, creeping flow in smooth

contractions 159
unperturbed flow 5, 14, 25, 26
– frequency 17
unperturbed system 6, 8, 9, 14, 18, 26
– variables 18
upper-convected Maxwell (UCM) model 149,

150, 158
UV laminar flow patterning 133

v
velocity field 8, 59, 60, 66, 72, 73, 78, 82, 113,

154
viscoelastic constitutive equations
– model parameters 149

viscoelastic fluids
– canonical flows, viscoelastic

instabilities 156–160
– continuity and momentum equations

146, 147
– continuum approximation 136, 137
– elastic turbulence 160, 161
– electro-osmosis 162, 163
– – equations 151–153
– electrophoresis 164, 165
– extensional viscosity 144, 145
– forcing methods 162–165
– governing equations 146–154
– microfluidic flows 131–137, 131–166
– – complex fluids in 135, 136
– – mixing in 138–141
– non-Newtonian viscoelastic fluids

141–145
– objectives and organization 131
– passive mixing 154–161
– rheological constitutive equation 147–151
– rheological properties 145
– small amplitude oscillatory shear (SAOS)

flow 144
– thermal energy equation 153, 154
– underlying physics 155
viscosity coefficient 147
visual cortex, spreading depression 118
3D volume-preserving autonomous

systems 7
volume-preserving kinematic model 17
volume-preserving systems 10, 12
volume-to-surface ratio 133
vortex dipole 61, 62
vorticity
– associated with flow rotation 36
– spatially inhomogeneous 37
– vertical 40

w
Watts/Strogatz small-world network

model 124
Weissenberg effect 143
Weissenberg number 135, 136
Williams–Landel–Ferry (WLF) equation 149

z
zeta potential 147

180j Index


