INDEX

Activation energy, 3 Biomass, 345
Active sites, 8 Blanket condenser, 232
Adiabatic, 22, 255 Bode plot, 112
Adiabatic plug flow reactor, 265 Broyden, 356
Adiabatic temperature rise, 22 Bubblepoint, 70
Adsorption, 7 Bubbling bed reactor, 409
Adsorption equilibrium constant, 8
Aerobic, 12 Catalyst, 7, 278, 319
Alloy, sodium—lead, 231 Catalytic cracking, 407
Allyl chloride, 278 Chemical equilibrium constant, 5
Anaerobic, 12 Chao-Seader, 228
Antireset windup, 117, 121 Circulating cooling water, 27
Arrhenius equation, 3 Closed loop stability, 111
Aspect ratio, 41 Coal gasification, 407
Aspen Dynamics simulation Co-current flow, 24
CSTRs, 162 Cold-shot cooling, 23, 273, 302
FEHE-adiabatic reactor, 399 Communication time, 177
methanol process, 356 Conditional stability, 113, 131
RBatch, 214 Consecutive reactions, 55, 212
tubular reactors, 319 Continuous stirred-tank reactor (CSTR), 19, 61,
Aspen Plus simulation 64
CSTRs, 72 Controllability, 31, 275
FEHE —adiabatic reactor, 391 Conversion, 55, 235, 237
methanol process, 351 per pass conversion, 56, 252
tubular reactors, 277 Coolant supply temperature, 31
Autorefrigeration, 28, 67, 148, 232 Cooled tubular reactor, 275, 308
Cooling coil, 125
Batch reactor, 21 Countercurrent flow, 24
Batch time, 17, 21 Coupled process transfer function, 374
Biochemical reaction kinetics, 10 CSTR, see Continuous stirred-tank reactor
Biochemical reactors, 414 Cyclohexylamine, 227
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Deadtime, 173

Design degrees of freedom, 260
Design Spec, 354, 396
Desorption, 7

Diethylbenzene, 18, 72
Diffusion, 7

Direct separation sequence, 51
Dittus—Boelter, 40

Dominant variable, 2

Drag and drop, 167, 322
Droop, 208

Dynamic heat transfer option, 189

Endothermic, 2

Enzyme, 10

Ergun equation, 255, 266
Ethanol, 224

Ethylbenzene, 18, 72, 162
Euler integration, 117
Evaporative cooling, 28
Exponential growth period, 12
External heat exchanger, 126

Faceplate controller, 169

Fed-batch reactor, 21, 198, 206, 210, 227

Feed-effluent heat exchanger (FEHE), 24,
254, 369

Feed manipulation, 154

FEHE, see Feed-effluent heat exchanger

Fenske equation, 102

Fermentation, 10, 224

Fired furnace, 22

Flow controller tuning, 179

Flowsheet equations, 324, 335

Fluidized bed reactor, 407

Forward reaction rate, 5

Frequency domain, 112

Furnace control, 412

Fuzzy logic control, 409

Gain scheduling, 21, 199, 205
Gasification, 407, 410

Gear integration algorithm, 361
Gravity flow, 148, 232

Heat of reaction, 6

Heat sink, 22

Heat transfer, 2, 24

Heat transfer coefficient, 38, 260
Heterogeneous reaction kinetics, 7
High selector, 293

High temperature limit, 33

Hot reaction, 142, 311
Hydrogenation, 227

Implicit Euler, 361
Inhibition, 13, 225

Initiator, 7

Intensification, 61

Internal coil, 44

Interstage cooling, 270, 299
Interval-halving convergence, 263
Inverse response, 118, 155, 322, 383
Irreversible reactions, 2

Isothermal reactor, 15

Jacket cooling, 33

Langmuir isotherm, 8

Langmuir—Hinshelwood—Hougen—Watson
(LHHW) equations, 346

Laplace domain, 112

Limit cycles, 23, 295, 302, 314

Limiting reactant, 52, 137, 142, 257, 390

Linear model, 109

LMTD heat transfer option, 163, 187

Log mean average temperature, 44

Low selector, 229

Lumped model, 126, 281, 321

Matlab
bode function, 112
fminsearch function, 268
fsolve function, 53, 57
max function, 263
nyquist function, 112
ode23 integration, 291
Methanol process, 344
Methyl acetate, 193
Methyl chloride, 231
Michaelis—Menton kinetics, 11
Microscale reactors, 415
Mixing, 2, 234
Model predictive control, 227, 409
Monad kinetic model, 13

Newton—Raphson, 70

Nonadiabatic plug flow reactor, 260
Non-minimum-phase, 155
Numerical diffusion, 380

Nyquist plot, 112, 129, 375
Nyquist stability relationship, 115

Offset, 208

Openloop stability, 109, 111
Optimization of CSTR systems, 90
Optimization of PFR system, 257
Overall reaction rate, 3

Override control, 227

Parallel reactions, 14, 15

Peak temperature, 24, 251, 293
PFR, see Plug flow reactor
Pinch point, 92



Plantwide control, 358

Plots in Aspen Dynamics, 182
Plug flow reactor (PFR), 22
Poles, 111

Polymerization reactors, 413
Positive zero, 154

Power-law kinetics, 3
Preexponential factor, 3
Pressure-driven simulation, 162
Productivity, 241
Pseudostream, 214

Pulp digesters, 413

Quench, 383

Ratio control, 182

Reaction order, 42
Reactor/recycle tradeoff, 252, 269
Reactor stability index (RSI), 35
Reforming steam—methane, 23
Relay—feedback test, 173
Reverse reaction rate, 5
Reversible reactions, 387
Rewind, 181

RGIBBS, 192

Root locus plot, 111

Runaway, 2, 21, 48, 52

Safety, xiii

Scaleup, 2, 29

Secondary phase, 14

Seed fermentor, 224
Selectivity, 15, 55, 237
Self-regulation, 2, 52, 54, 308
Series reactions, 15, 17
Shark tooth shape, 157
Simultaneous design, 148
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Simultaneous reactions, 59

Slurry reactors, 415

Specific reaction rate, 3

Split-range heating—cooling system, 199
Split-range valves, 232, 370

Stanford Research Institute, 349
Sterility, 14

Substrate, 10, 225

Synthesis gas, 23, 345, 410

Taylor series, 109

Tear stream, 395

Tempered water, 27

Tetramethyl lead, 231

Thermal capacitance, 381

Thermal inertia, 252

Trade-offs, 61, 252, 269, 390
Transport reactor, 408

Tuning controllers, 172, 293
Tyreus—Luyben tuning, 113, 177, 293

U-leg seal, 29

Ultimate frequency, 112
Ultimate gain, 112, 177
Underwood equations, 102

Valve position control, 155, 159
Van’t Hoff equation, 6

Water—gas shift reaction, 410
Wegstein, 356

Wrong-way response, 23, 155, 322
Yield, 55, 235

Zeros, 111
Ziegler—Nichols tuning, 177, 293
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