
Index

accelerating flow, 244
acidising front, 103
acidising reaction, 176
adsorption, 79
advection–diffusion equation, 187
aeolian deposits, 20
agriculture, 227
along slope component of gravity, 178
anisotropy, 51
anomalous spreading, 76
aquifer thermal energy storage, 249
axisymmetric instability, 99
axisymmetric radial flow, 271

background flow, 189
baffles, 45
Barenblatt, 169, 176
barium sulfate, 103, 128
Bear, 116, 195, 199
Bear and Cheng, 70
Berkowitz, 70
Bickle, 198
Bilijvic, 78
binomial distribution, 209
Boait et al., 197
boiling, 230
boiling front, 230
boiling front instability, 235
boiling front stability, 104
boundary layer, 229
Bridport sandstone, 15, 217
Brooks and Corey, 116
Buckley–Leverett, 118
buoyancy-driven dispersion, 196, 223, 224
buoyancy-driven flow, 3, 156, 203
buoyancy-driven reaction fronts, 174, 247
buoyancy-driven speed, 157
buoyancy flows driven by temperature differences, 161
buoyancy parameter, 199
buoyancy ratio, 171
buoyancy reversal, 156, 238, 242
buoyancy speed, 163

buoyancy stabilisation, 133
buoyant plume, 202
bypass, 38, 188

capillary entry pressure, 169
capillary imbibition, 127
capillary number, Ca, 114
capillary pressure, 98, 112, 116, 125
capillary trapped wake of CO2, 181
capillary trapping, 159, 176, 179, 217
capillary tube, 123
carbon emissions, 4
carbon sequestration, 2, 156
Cardoso and Woods, 102
channels, 13, 105
Clausius–Clapeyron equation, 230, 233, 234
clay barriers, 161
coal, 6
compaction, 21
complex potential, 204
complex variables, 30
compositional dispersion, 251
compositional plume, 238
compressibility, 3, 262
compressibility factor, Z, 264
compressible flow, 183, 230
compression phase, 250
confined gravity current, 181
connate saturation, 114
conservation of heat, 240
conservation of mass, 117
conservation of salt, 133
constant flux gravity current, 166
contact angle, 110
convective flux, high Rayleigh number, 220
convective mixing, 200
convective transport, 220
conventional resource, 7
convoluted flow, 45
core experiments, 121
Corey and Brooks, 121
correlation, 59, 65
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cost of uncertainty, 62
cost of wells, 269
cross-bedding, 18, 49
cross-layer average, 85
cross-layer gas diffusion, 273
cross-slope component of gravity, 178
curvature of interface, 97
cycles of injection, 251
cylindrical lens, 81

Dagan, 70
Darcy flow, 105
Darcy speed, 28
Darcy’s law, 28, 117
decelerating flow, 244
decompression drive, 264
decorrelation, 71
deformation, 105
Del Ioio and Woods, 105
Delgado, 77
DeLoubens and Ramakrishnan, 192
deltaic deposits, 13
density change on reaction, 247
diffusion time, 76
diffusion-controlled transport, 129
dimensionless equations, 42
Dingle peninsula, 18
dipole moment, 169
dipole solutions, 169
discount rate, 33
dispersion, 3, 70, 185
dispersion by lenses, 79
dispersion coefficient, 77
dispersion in bead pack, 72
dispersive flux, 74
dispersive transport, 88
dispersive wave, 120
dissolution, 159, 198, 219
dissolution channels, 249
dissolution front, 103
dissolution rate, 225
dissolving gravity current, 175
DNAPL (dense non-aqueous phase liquid), 70, 161
double advection, 238
double-advective instability, 238
drainage, 111, 167
drainage experiment, 266
drainage radius, 262
drainback, 169
Dudfield and Woods, 182, 198
Dullien, 122

Eames and Bush, 80
economic time, 269
effective diffusivity, 264
effective diffusivity, layered reservoir for gas flow, 275
effective permeability, 33

effective stress, 104
effective thermal advection speed, 253
effective thermal diffusivity, 232
efficiency of heat recovery, 228
encapsulant, 143
encapsulation, 129
energy sources, 4
energy storage, 249
energy supply, 4
enhanced oil recovery, 157
Ennis-King, 210
entry pressure, 112
equation of state, 230
error function, 79
exchange flow, 126, 156, 160, 219, 221,

258
expansion phase, 250
expected recovery, 56, 59
experiment on instability of sand packs, 106
experiment on macroscopic dispersion, 82
exponential decay, 126

Farcas and Woods, 192
fast boiling, 233
faults, 47
fingering, 3
five-layer gravity current, 215
flow diversion, 151
flow in parallel, 33
flow in series, 32
flow partitioning, 207
fluid mixing, 257
fluid–matrix reactions, 133
fluvial deposits, 18
fracking, 7, 270
fractional flow, 35, 118, 122, 123
fractional recovery, 60
fracture width, 106
fractured reservoir, 126
fractured rock, 72
fractures through impermeable rock, 160
Fried and Combarnous, 199
full dissolution reaction, 141
Furtney, 60

gas, 10
gas cap, 114, 222
gas drainage, 277
Gaussian distribution, 209
Gelhar, 70, 79
geological waste repository, 4, 160
geometric controls, 216
geothermal heat, 2
geothermal power, 156
Geysers, northern California, 227
grain junctions, 74
grain–grain motion, 105
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gravity and viscous fingering, 95
gravity-driven boiling front, 236
gravity tongue, 188
Green River Basin, 7
growth rate of instability, 100
Gunn and Woods, 185

heat exchanger, 250
heat loss, 255
heat pump, 250
heat transfer, 128
heating, 227
Hele–Shaw cell, 96, 164, 203, 207,

258
Hesse, 159
Hesse and Woods, 209
heterogeneous rock, 18
Hewitt, 221
high permeability channels, 247
high-temperature vapour, 227
Hinch and Bhatt, 92, 103
Homsy, 92
horizontal baffles, 207
horizontal boundaries, 156
hot dry rock, 227
hydrates, 7
hydrocarbons, 4
hydroelectric power, 4
hydrogen gas, 160, 197
hydrological flow, 161, 197, 226
hydrostatic pressure, 162, 171, 186
hysteresis, 113

Iceland, 227
image source, 30
imbibition, 111, 125
immiscible displacement, 97
immiscible flow, 92
impermeable boundary, 162
In Salah, Algeria, 159
inclined baffles, 210
inclined porous layer, 178
Indonesia, 227
injection of wastewater, 227
injection temperature, 233
injection well, 230
injection–extraction cycle, 252
interest rate, 268
interface, 171
interfacial tension, 110
intermingling, 70
intermittent generation, 249
interstitial speed, 28

Juanes, 159

Kilbaha Bay, 13

Kim, 97
Kimmeridge Bay, 11
kinematic boundary condition, 103
kinematic viscosity, 235
kinetic delay, 143
King and Woods, 170
Koch and Brady, 70
Kozemy-Carmen relation, 29

Lajeunesse, 124
Lake, 116, 127, 129
Langmuir isotherm, 275
Laplace’s equation, 99
Larderello, Tuscany, 227
latent heat, 232, 234
lateral diffusion, 241
lateral exchange flows, 221
Lauwerier, 256
layered porous media, 209
layered strata, 10
layered turbidite, 66
layering in sedimentary deposits, 207
leakage, 192
leakage flow, 41
lens of low permeability, 252
lenses, 35
liquid crystal, 131
liquidus, 137
LNAPL (light non-aqueous phase liquid), 70, 161
longitudinal dispersion, 74, 77, 213, 224, 255
long-term dipersion, 88
Loop Head Cliffs, 13
loss of thermal energy, 249
low permeability layers, 207

Ma, 127
macroscopic dispersion, 80
mass conservation, 28
mass conservation in advancing region, 176
mass conservation in trailing region, 176
Mathias, 263
maximum principle stress, 132, 271
Maxworthy, 97
McKibben and Juanes, 185
mean thermal advection speed, 254
mean buoyancy, 223
mean flow speed, 253
mechanical dispersion, 70
Menand and Woods, 199
method of characteristics, 184, 245
Mexico, 227
miscible fingering experiment, 92
miscible flow, 92
Mitchell and Woods, 184
mixing, 70
molecular dispersion, 71
molecular transport, 220
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Monte Carlo method, 59
multiple states of convection, 221

natural gas, 264
Netherlands, 249
neutrally buoyant reacting plume, 248
no slip, 75, 116
non-conventional resource, 7
non-linear dispersion, 224
non-linear finger, 106
non-linear wave equation, 108
non-uniform velocity, 212
nuclear energy, 4

oil shales, 7
onset of convection, 220
optimisation, 59
oscillatory dispersive mixing, 89
oscillatory flow, 89, 258

partial dissolution reaction, 137
Paterson, 97
Peclet number, 77, 86, 199
permeability, 28
permeability ratio, 153
permeability reduction with polymer, 153
permeable rocks, 1
perturbation concentration, 88
perturbation expansion, 43
Pfannuch, 199
Philippines, 227
Phillips, 70, 74, 128, 238
plume mixing, 202
plume shape near source, 204
plume width, 206
plumes, 156
PNIPAM, 147
point source, 157
Poiseuille flow, 97
polymer, 128, 143
polymer floods, 103
polymer rheology, 129
pore pressure, 104, 263
pore space, 28
pore throats, 111
porosity, 28
potential, 29
power generation, 227
precipitating gravity current, 175
precipitation of salt, 235
precipitation reaction, 104
pressure-adjustment zone, 234
pressure diffusion equation, 263
pressure diffusivity, 231, 233, 263
pressure-driven flow, 71
pressure gradient, 94
pressure wave, 262

primary production, 264
production well, gas, 264

radial flow, 99
radioactive contaminants, 70
radioactive material, 160
radius of curvature, 112
random walk, 72
rarefaction wave, 120
Raw and Woods, 176
Rayleigh number, porous, 220
Rayward-Smith and Woods, 179, 211, 247
reaction front, 133, 135, 173, 175
reaction-front speed, 133
reaction time, 129
recovery temperature, 249, 252
refrigerant, 250
Reinelt, 97
relative permeability, 117, 121
reservoir fluid, 238
residual saturation, 111
reversing buoyancy, 228, 242
reversing buoyancy through reaction, 248
Reynolds number, 28
Riolfo, 92
run out distance, 219

Saffman, 70, 75
Saffman–Taylor instability, 92
salt powder, 247
sand bars, 39
sand pack, 230, 233
saturation, 117
saturation front, 110
scale, 246
scale formation, 103, 227
scaling analysis, 162
Scandinavia, 249
Schmidt number, 77
seal layer, 39
secondary displacement, 158
self-similar solution, 163, 172, 183
self-similar solutions of second kind, 177
sensitivity, 67
sensitivity analysis, 63
sensitivity of model predictions, 52
separable solution, 265, 267
shale gas, 10, 264, 275
shape function, 241
shear dispersion, 84
shear stress, 123
shock, 118, 124
shock front, 3
shock solution, 185
similarity solution, 169, 225, 232, 241, 264
similarity variable, 163, 229, 232, 236, 263
sink, 185
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sink flow, 30
Sleipnir, Norway, 159, 193, 197
sloping boundaries, 156
slow boiling, 232
slug of chemical, 101
Sorbie, 129
source, 30, 185
source–sink flow, 63
specific heat capacity, 229, 255
speed of characteristics, 187
speed of shock, 119
stable density interface, 199
static stability, 238
steady-state plume, 239
Stefan condition, 232, 233
storage capacity, 219
streamfunction, 29, 204, 240
structural trapping, 217
structural traps, 159
sugar–salt solutions, 247
supercritical CO2, 159
superheated rock, 230
surface tension, 99, 114
sweep efficiency, 53
swept area, 30
swept volume, 54

tar sands, 7
Taylor, 84
Taylor dispersion, 71, 223, 253
temperature–composition plane, 238
thermal-advection speed, 129, 131
thermal battery, 228
thermal-diffusion scale, 231
thermal diffusivity, 229
thermal dispersion, 251, 253
thermal energy, 227
thermal energy conservation, 130, 251
thermal energy storage, 9, 228
thermal equilibrium, 129, 252
thermal fractures, 132
thermal front, 148, 228
thermal inertia, 132, 228, 238
thermal Peclet number, 131
thermal plume, 203, 239
thermal trigger, 147
thermally driven reactions, 128
three-dimensional gravity current, 190
tight gas, 264
time of flight, 35
topographic trapping, 218
tortuosity, 72
total wetting, 111
tracer tests, 213
transition zone, 115, 125
transverse diffusion, 203
transverse dispersion, 74, 78, 210, 223

tranverse mixing, 79
trapped pools, 217
travel time, 80, 215
travelling wave, 133
trigger, 143
Tullig Point, 13
turbidite, 11, 195
turbine, 227
two-fluid gravity currents, 170
two-layer flow, 245
Typskin and Woods, 235

uncertainty, 24, 56
unconsolidated media, 92
unconsolidated rock, 104
ungelled polymer, 150
unsaturated formation water, 221
unstable density interface, 199
unstable wavelength, 95
upslope buoyancy speed, 243
utility function, 57

vadose zone, 161, 162, 213
value, 33
value of production, 268
van Genuchten, 121
van Triet, Routh and Woods, 143, 148
vapour flow, 230
variance, 58, 82
velocity correlation, 74
velocity potential, 204
Verdon, 159
vertical exchange flows, 221
vertically averaged transport, 224
viscosification, 92
viscosifier, 102
viscosity ratio, 171
viscous fingering, 92
volume ratio, 171

waning flow, 259
water flooding, 7, 23, 157
wavy boundary experiment, 217
wavy horizon, 39
wavy layers, 217
well spacing, 54, 268
West Bay, Bridport, 15
Weyburn, Canada, 159
wind power, 249
Wooding, 203, 239
Woods and Espie, 159, 222
Woods and Farcas, 169
Woods and Mason, 173
Woods and Norris, 160

Yih, 204
Yortsos and Salin, 195
Young and Jones, 70, 75
Young’s law, 110
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