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multiple steady states, 189
networks
attainable region, 192-195
bypass fractions, 190-192
reaction invariants, 195-197
optimal reaction rate trajectory,
190-192, MMM-ASPEN,
MMM-HYSYS
PFR model
ASPEN RPLUG, MMM-ASPEN
HYSYS PFR, MMM-HYSYS
ideal model, 186—188
non-ideal model, 197-200,
C7S.6
reaction kinetics
Langmuir-Hinshelwood model,
185
power-law model, 185
reaction stoichiometry, 206
stoichiometric model
ASPEN RSTOIC subroutine,
MMM-ASPEN
HYSYS Conversion Reactor,
MMM-HYSYS
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Chemical state, 82-83
Chemicals, 485
basic, 5
bulk, 543
commodity, 543-545
fine, 543
industrial, 5
specialty, 543
configured consumer, 5
ChemStations, 110
Chlorinated hydrocarbon separation
sequencing exercise, 249
Classes of chemical products, 5
CO, from stack gas & sequestration
design problem, AIIS-104
Coffee brewing control chart, 676
Combined cycle power generation
design problem, AIIS-131 to 132
Commodity chemicals, 543545
Compact heat exchangers,
422-424
Competitive analysis, 397, 450,
453
Compounding
(see mixing in compounding)
(see polymeric materials)
(see screw design)
extruders
classification, 519-520
single screw, 520
twin screw, 521-522
feeding, 519
feeding protocols, 526527
melting, 519
mixing, 519
pressure development, 519
pretreatment, 519
processing conditions
adiabatic temperature rise, 532
viscous energy dissipation, 531
Compressors, 467, 514-515,
520-521, MMM-ASPEN,
MMM-HYSYS
brake horsepower, 516-517
centrifugal, 516-517
heuristics for equipment selection,
169, 516-517
1sentropic efficiency, 516
isentropic horsepower, 516
positive-displacement, 569-570
purchase cost, 569-570
COMSOL, 197, C7S.6
Concept stage, 36-50
ammonia product, 344-345
environmentally friendly refrigerant,
362

halogen light bulbs, 444-451
home hemodialysis devices,
454456
labs-on-a-chip, 456461
thin-glass substrates for LCDs,
390-395
washable crayon mixtures,
400404
water-dispersible beta-carotene,
366-369
Condensing heat transfer, 491
Configured consumer chemical
products, 5
cheese substitutes, 412
halogen light bulbs

(see halogen light bulb case study)

hemodialysis devices
(see home hemodialysis device
case study)
ice cream, 412
labs-on-a-chip
(see high throughput screening
case study)
soap bars, 411412
Construction, 56, 59, 372, 374,
408, 410
Contingency, 551
Continuous processing, 142-143,
309-310
Control action
direct acting, C12S.4
reverse acting, C125.4
Control blocks
(see also design specifications),
123-124, MMM-ASPEN
Control variables
selection of
(see manipulated variables)
Control. and resil. (C&R) analysis
CSTRs in series, C12S.5
heat exchanger networks, C12S.5
heat-integrated distillation, C128.3
MCB separation process, C12S.5
shortcut, C12S.3
Controllability
definition, 322
Controlled variables
selection of, 326
Controller tuning
definitions, C12S.4
model-based tuning, C12S.4
examples, C12S.4, MMM-
HYSYS
Coolants, 471
Cost accounting, 541-542
Cost charts

(see capital cost)
Cost equations
(see capital cost)
Cost estimation
(see cap. cost & profit. anal.)
Cost indices
(see capital cost)
Cost of defects, 664-665
Cost of manufacturing, 604, 613
Cost of sales, 538
Cost sheet, 603-604
cost of manufacture (COM), 604, 613
cost of sales (total production cost),
538
depreciation
(see depreciation)
feedstocks, 605
ICIS Chemical Business
Americas, 605
transfer price, 605
fixed costs, 613, 614, C23S.1
general expenses, 604, 613
maintenance
materials and services, 604,
611-612
overhead, 604, 611-612
salaries and benefits, 604,
611-612
wages and benefits, 604, 611-612
operating factor, 605
operating overhead, 604, 612
operations
control laboratory, 604, 610-611
operators, number of, 604,
610-611
salaries and benefits, supervisory,
604, 610-611
supplies and services, 604,
610-611
technical assistance, 604, 610-611
wages and benefits, labor, 604,
610-611
property insurance, 604, 612
property taxes, 604, 612
total production cost (C), 604, 613
utilities
(see utilities)
variable costs, 614, C23S.1
Cracking products separation
sequencing exercise, 248
Crayola, 383
Credits, 534-535
Critical-to-quality (CTQ) variables,
368, 393-394, 402, 445,
455-456
Cross-function collaboration, 13



Cumene mfg., C7S.1
exercise, 202-203

Customer interviews, 43

Customer requirements, 4145,
391-392, 400402, 445,
455

Customer value proposition, 4, 5

Customer verification, 397, 452

Cycle time—batch processes, 143-144,
316-318

Cyclohexane from benzene, C9S.9

Database
chemical prices, 81
DECHEMA, 78
detailed, 106-107
environmental data, 81
preliminary, 77-81
safety data, 81
thermophysical properties
(see also physical properties),
78-80
toxic chemical data, 81
vapor-liquid equilibria
(see also physical properties),
78-80
DDT, 18, 30
Debits, 534-535
Decanter
control loop pairings
exercise, C12S.9
DECHEMA database, 78
Defects per million opportun. (DPMO),
663
Degrees of freedom, 118, 120-122,
327-331
analysis, 327-331
Delay times, C12S.3
Demand clusters, 40
Depletion, 539, 632
Deposition process—microscopic
modeling
design problem, AIIS-78 to 79
Depreciation, 536, 550, 604, 612,
628-632
book depreciation, 628
book value, 536, 628
market value, 536, 628
replacement value, 628
Depreciation methods
declining balance, 628-629
double-declining balance, 628-629
MACRS, 630-632
straight-line, 612
sum-of-the-years-digits, 630
Depropanizer distillation

ASPEN DISTL simulation,
MMM-ASPEN
ASPEN DSTWU design calc.,
MMM-ASPEN
ASPEN RADFRAC simulation,
PDF-IPE, MMM-ASPEN
HYSYS Column simulation, MMM-
HYSYS
Design problem statements, 694—696,
AIIS
Design report—oral, 689-692
DVDs, 690
evaluation of presentation, 690-691
media for presentation
computer projection software, 690
overhead projector, 690
preparation of exhibits, 690
rehearsing the presentation, 690
typical presentation, 689
video tapes, 690
written handout, 690
Design report—written, 682—-689
page format, 688—689
preparation, 687-689
coordination of design team, 687
editing, 688
milestones, 687688
project notebook, 687
word processing, 688
sample design reports, 696
sections—template, 682—-687
specification sheets, 685-686
Design specifications
(see also control blocks), 123-124,
MMM-ASPEN
Design stages, 323
Design steps, 56, 372, 408
basic chemicals, 56
configured consumer chemical
products, 408
industrial chemicals, 372
Design team, 5, 772
Desulfurization of diesel oil—
biocatalytic
design problem, AIIS-82
Development stage, 50
ammonia product, 360
environmentally friendly refrigerant,
363
halogen light bulbs, 453
home hemodialysis devices,
456
labs-on-a-chip, 464
thin-glass substrates for LCDs, 398
Di (3-pentyl) malate—batch process
design problem, AIIS-8 to 10
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Diesel fuel production—low sulfur
design problem, AIIS-111 to 113
Diethyl succinate mfg. in a biorefinery
design problem, AIIS-123 to 126
Direct costs, 541, 548
Disprop. of toluene to benzene,
C9S.1
Disruptive technologies, 45
Distillation
near-isothermal process, 148
Distillation boundaries, 227
Distillation lines, 228-229
distillation line boundaries,
229-230
Distillation towers
azeotropic
(see azeotropic distillation)
batch
(see BATCHSEP)
condenser, 216
control configurations, 329-331,
C128
diameter
packed towers, 505-506
tray towers, 504-505
dividing-wall columns, 222
ease of separation index (ESI),
221
equipment sizing
ASPEN PLUS RADFRAC,
MMM-ASPEN
HYSYS, MMM-HYSYS
feasible product compositions,
229-230
Fenske-Underwood-Gilliland (FUG)
method, 499-500
flooding velocity of Fair, 505
flooding velocity of Leva, 506
Gilliland correlation, 500
heat pumping, 283-290
HETP, 502-504
heuristics for equipment design,
161-162
material balance lines, 233
minimum equilibrium stages,
Fenske, 499
minimum reflux, Underwood, 500
multipass trays, 506-507
number of stages, 500
plate efficiency, 502504
pressure drop, tray, 506
pressure, operating, 216, 498499
purchase cost, 573-579
residue curves
(see also residue curves),
225-227
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Distillation towers (continued )
residue-curve maps, 225-227
rigorous models, 502-503
side streams, 221-223
video

lab tower and industrial complex,
MMM-ASPEN, MMM-
HYSYS
weeping, 506

Distillation trains
direct sequence, 217-218
heat integrated

(see heat-integrated distillation)
heat integrated
(see multiple-effect distillation)
indirect sequence, 217-218
number of sequences, 216-218
ordinary distillation, 216-221
Petlyuk towers, 221-223,
658, 659
prefractionator, 221-222
reboiler liquid flashing, 283-284,
C9S.9
side stream rectifier, 221
side stream stripper, 255-256
vapor recompression, 283-284
Distribution of chemicals, 88-90, 97,
132-135, 154-161
excess reactant, 154-155
heat addition, 166—-167
heat removal, 164-166
inert species, 155157
purge streams, 157-159
reactive distillation, 160-161
recycle to extinction, 159
selectivity, 159-160

Disturbance cost (DC)

CSTRs in series, C12S.5
definition, C12S8.2

heat exchanger networks, C12S.5
heat integrated distillation, C12S.3
interpretation, C12S.2

MATLAB script, C12S.6

MCB separation process, C12S.5
Mystery process, C125.2

Shell process, C12S.2

Di-tertiary-butyl-peroxide mfg.
design problem, AIIS-20 to 21

Di-tertiary-butyl-peroxide mfg.
pressure swing distillation, 239-240,

251

DMAIC steps
analyze, 666
control, 666
define, 665
improve, 666

measure, 665-666
Dominant-eigenvalue method, 130
Dowtherm, 471
Dynamic simulation

ASPEN DYNAMICS

(see Aspen Engineering Suite)

HYSYS, MMM-HYSYS

CSTRs in series, C12S.5

heat exchanger network, C12S.5

heat-integrated distillation,
Cl1283

MCB separation process, C12S.5

Earnings
after-tax (net), 602, 614
depreciation
(see depreciation)
pretax, 602, 614
Effluent remediation from wafer mfg.
design problem, AIIS-102
Encyclopedias, 11
Environment
aqueous waste removal, 298
bioconcentration factor (BCF), 73
data, 81
design problems, 20-21, AIIS
air quality, 20-21, AIIS
soil treatment, 20-21, AIIS
water treatment, 20-21, AIIS
factors in design
avoiding nonroutine events, 19
dilute streams, 20
electrolytes, 20
intangible costs, 20
materials characterization, 19
reaction pathways, 19
reducing and reusing wastes, 19
regulations, 19-20
H2g from tail gas, 299-303, 305-306
hazardous air pollutants (HAP) list,
72
issues
bioaccumulated chemicals, 23
burning fossil fuels, 17
sustainability and life-cycle
design, 17-18
toxic metals and minerals, 18
toxic wastes, 18
mass integration, 297-307
ozone, 6, 20, 62, 64, 70, 361, 471,
596, 608
refrigerant design, 6, 62-64, 70-72,
361-363, CAIIS
toxic chem. release inventory
(TRI), 81
toxicity measure, 81

Environmentally friendly refrigerant
case study, 361-363
Enzyme kinetics
(see high-throughput screening case
study)
Epitaxial silicon wafer by chem. vap.
dep.
design problem, AIIS-76 to 77
Equation of state
Peng-Robinson (PR), 79
Soave-Redlich-Kwong (SRK),
79-80
Equation-oriented simulation,
131-132
Equipment design heuristics and
methods
absorbers, 244, 449
shortcut (Kremser) method,
500-502
adsorption, 215, 243-244
azeotropic distillation, 223-243,
503
compressors, 169, 516-517
conveyors, 172
crystallization, 213-214, 244-246
distillation, 212-213, 216, 498-499,
503-508
rigorous method, 502-503
shortcut (FUG) method,
499-500
distillation sequences, 216-221
evaporators, 163, 245-246
expanders, 170, 516-517
extraction, liquid-liquid, 213
extractive distillation, 213
furnaces, 168, 482
heat exchangers, 168, 471475,
483-495
membranes, 214, 243
phase separation, 205-209
pipe lines, 170
pressure-recovery turbines, 170
pressure-swing distillation,
233-236
pumps, 510, 513-514
reactive distillation, 236-237,
503
reactor networks, 192-197
reactors, 154-156, 159-160, 165,
166, 182-192
strippers, 499
shortcut (Kremser) method,
500-502
supercritical extraction, 214
vacuum systems, 171-172,
498-499



Equipment purchase costs
absorbers
(see pressure vessels)
adsorbents, 591
adsorbers, 580
agitators (propellers and turbines),
580, 591
autoclaves (agitated reactor), 580,
591
bins (for solid particles), 587, 594
blowers, 567-568
centrifuges, 585-586, 594
clarifiers, 585-586, 594
classifiers, 585-586, 594
compressors, 569-570
conveyors (for solid particles), 581,
587-588, 594
crushers, grinders, mills, 584-585,
593
crystallizers, 581, 586, 589, 591
cyclone separators, 582, 588, 592
distillation
(see pressure vessels)
drives (other than electric motors),
581, 591
dryers, 581-582, 586, 591
dust collectors, 582, 592
elevators (for solid particles),
587-588, 595
evaporators, 584, 593
expanders, gas (power recovery),
542, 554
expression, 586, 594
extractors, liquid-liquid, 583, 592
fans, 565-567
filters, 582, 585, 586, 592, 594
fired heaters, 573, 582-583, 592
flash drums
(see pressure vessels)
heat exchangers
air-cooled fin-fan, 592
compact units, 592
double-pipe, 571-572
shell-and-tube, 570-572
hydroclones, 582, 588, 592
liquid-liquid extraction, 583, 592
membrane separations, 583, 593
mixers for liquids
(see pressure vessels)
mixers for powders, pastes, doughs,
583-584, 593
motors, electric, 561-562
power-recovery turbine (liquid), 584,
593
pressure vessels and towers, 573-579
pumps, liquid

centrifugal, 560-561
gear, 562-563
reciprocating, 563-565
reactors
(see pressure vessels)
reflux drums
(see pressure vessels)
screens (for particle-size separation),
584, 593
settlers and decanters
(see pressure vessels)
size enlargement of solids, 584, 593
size reduction of solids, 584585, 593
solid-liquid separators, 585-587, 594
solids-handling systems, 587-588,
594
storage tanks, 588-589, 595
strippers
(see pressure vessels)
tanks
(see storage tanks)
thickeners, 585-586, 594
vacuum systems, 589-590, 595
wastewater treatment, 595, 596
Equipment selection heuristics
absorbers, 244
adsorbers, 215, 244
blowers, 169, 567-568
compressors, 169, 516-517, 569-570
conveyors, 172
crushers and grinders, 584585, 593
crystallizers, 581, 586, 589, 591
distillation, 212-213, 216, 498-499,
503-508
dryers, 164, 215, 581-582, 586, 591
expanders, 170, 516-517
extraction, liquid-liquid, 213
fans, 169, 565-567
filters, 163, 582, 585, 586, 592, 594
furnaces, 168, 482
heat exchangers, 168, 471-475,
483-495
leaching, 215
membranes, 247, 279
particle removal from fluids, 193
particle-size enlargement, 192
particle-size separation, 192
pressure-recovery turbines, 188
pumps, 187, 189, 461-466, 506-507,
512-514
separation of liquid mixtures, 175,
242
separation of slurries, 242
separation of vapor mixtures, 175,
242
solids-handling systems, 547-549
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strippers, 246-247
vacuum systems, 190, 550-552
Equipment sizing
Aspen IPE—Icarus method
(see also capital cost), PDF-IPE,
MMM-ASPEN
chemical reactors
(see chemical reactors)
COmPpressors
(see compressors)
distillation towers
ASPEN PLUS RADFRAC,
MMM-ASPEN
HYSYS, MMM-HYSYS
heat exchangers
(see heat exchangers)
other equipment, 580-596
pumps
(see pumps)
turbines
(see turbines)
Espresso machine, 675
Estimation of capital cost
(see capital cost)
Ethanol dehydration process,
230-233
Ethanol from corn syrup
design problem, AIIS-117 to 118
Ethics
ABET, 25
AIChE Code, 25
case studies
Ethics Center, 29
Engineers’ Creed, 24
Global ethics, 25, 30
NSPE Code, 24, 25, 26-29
Ethyl chloride manufacture
maximizing venture profit,
656-657, MMM-ASPEN,
MMM-HYSYS
simulation, MMM-ASPEN, MMM-
HYSYS
Ethylene and acetic acid from ethane
design problem, AIIS-16 to 17
Ethylene carbonate manufact., 154
Ethylene from ethane
design problem, AIIS-13 to 14
Ethylene glycol manufacture, 154, 178
Ethylene separation process, 285-286,
289-290
Ethyl-tertiary-butyl-ether mfg.
exercise, 178
Exergy, C95.4
Expanders
(see turbines)
Experiments, 81-82
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Extent of reaction, 183
Externally defined variables
disturbances, 327

F134a refrigerant mfg.
design problem, AIIS-79 to 81
Fabricated process equipment, 546
Fans, 186, 514-515
Feasibility stage, 50
ammonia product, 345-360
environmentally friendly refrigerant,
362
halogen light bulbs, 451453
home hemodialysis devices, 456
labs-on-a-chip, 461-464
thin-glass substrates for LCDs,
395-397
Fed-batch processing, 310,
311-312
Feedstock costs, 604, 605
Fifo-Lifo, 541-542, 597
Fifteen percent rule, 12
Financial ratio analysis
acid-test ratio, 540
current ratio, 540
equity ratio, 540
operating margin, 540
profit margin, 540-541
return on equity (ROE), 540
return on total assets (ROA),
540
Fin-fan heat exchanger, 481
video, MMM-ASPEN, MMM-
HYSYS
Fitness-to-standard (FTS), 45
Fixed costs, 613, 614, C23S.1
Flammability limits, 28-29
Flash point, 22-23
Flash vessels, MMM-ASPEN,
MMM-HYSYS
ASPEN PLUS
FLASH?2 subroutine, MMM-
ASPEN
introductory case study,
MMM-ASPEN
control configurations, 329
HYSYS
Separator model, MMM-
HYSYS
video, MMM-ASPEN,
MMM-HYSYS
Flash with recycle process, 130-131,
147
Flooding velocity, 505
Flow diagrams
block flow diagram (BFD), 102

piping and instrumentation diagram
(P&ID), 104-105
process flow diagram (PFD),
102-104
process flowsheet, 111-112
simulation flowsheet, 109-113
Flowsheet
(see flow diagrams)
Flowsheet optimization
ASPEN PLUS, MMM-ASPEN
discrete changes, 656
distil. tower with sidedraws, 657-658
ASPEN PLUS, MMM-ASPEN
HYSYS, MMM-HYSYS
ethyl chloride manufacture
HYSYS, 656657, MMM-
HYSYS
heat exch. min. temp. app.
exercise, 659-660
HYSYS, MMM-HYSYS
Petlyuk distillation
exercise, 659
propylene-propane dist.
exercise, 659
simulation design specs.
convert to inequalities, 656
successive quadratic prog.
(see optimization)
with recycle loops
compromise algorithm, 655
infeasible path algorithms, 655
NLP with tear equations, 654
repeated simulation, 655
sensitivity analysis, 653
Fluidigm chip, 457458
Fluidigm two-layer soft lithography
(see high-throughput screening case
study)
Fuel additives for cleaner emissions
design problem, AIIS-29 to 30
Fuel cell
fuel processor
design problem, AIIS-110 to 111
Furfural & methyl-tetrahydrofuran
biorefinery
design problem, AIIS-118 to 121
Furfural & THF in China—corn to
clothes
design problem, AIIS-122 to 123
Future worth, F, 620

GAMS, PDF-GAMS
batch reactor-separator optimization,
314-316
linear program (LP)
HEN minimum utilities, 259

mixed-integer lin. prog. (MLP)
HEN stream matching, 267
nonlinear program (NLP)
HEN superstructure opt., 276-278
polymer design, 69-70
Gantt chart, 146, 317-320, 462-463
Gate review, 395, 404, 450, 453
Germanium from optical fiber mfg.
effluents
design problem, AIIS-103 to 104
Golden section search, 649-651
Google advanced patent search, 49
Google search engine, 12
gPROMS, 112, 131
Grass-roots plant, 546, PDF-IPE
Green diesel fuel—a biofuel process
design problem, AIIS-129 to 131
Group contribution methods
polymers, 67, 68-70
refrigerants, 70-72
solvents
for crystallization, 75, C3S
solvents, 7275

Halogen light bulb case study
critical-to-quality variables, 445
customer requirements, 445
fire hazard, 421
gate review, 450
house of quality, 445446
innovation map, 415-416
Mosby patent, 415
opportunity assessments, 445
primary casing, 445
product concepts, 446450
quartz primary casing, 421
secondary enclosure, 448450
surface morphology, 418-420
technical requirements, 445
technology protection, 421
thermal diffusion, 416418,

C16S.1

Handbooks, 11

Handwarmer
Grabber Mycoal handwarmer, 75,

C3S8.2
solutes for handwarmers, 75, C3S.2
Zap Pak heat pack, C3S.2
HAZOP analysis, 24, 59, C1S.1
Heat and mass exchange technology,
343-344, 357-359

Heat and power integration

ethylene separation process,
285-286, 289-290

heat engine positioning,
286-287



heat pump positioning, 286-288

optimization methods, 288-290

typical process (ABCDE), 284-285,
288-289

Heat engines, 287, C9S.12

Heat exchanger networks (HENSs)

(see heat integration)

control configurations, 323, 327-328

control. & resil. (C&R) analysis,
C128.5

Heat exchangers

B-JAC
(see also HETRAN and
AEROTRAN), 492495
boiling, 411
cocurrent flow, 410
cooling curves
(see also max. energy recovery
(MER)), 406409, 412-413
countercurrent flow, 410
crossflow, 410
equipment
air-cooled, 592
compact, 592
double-pipe, 571-572
fin-fan, 481
kettle reboiler, 480
shell-and-tube, 570-572
heat transfer coefficients
estimation, 487—491
typical, 488
heat transfer media, 471
heating curves
(see also max. energy recovery
(MER)), 469471, 474
heuristics for equipment design, 168,
471-475, 483-495
minimum temperature approach,
472
crossover, 473474
one-sided, 470
pressure drop, 475
purchase cost, 570-572
simulator models, MMM-ASPEN,
MMM-HYSYS
steel pipe data, 477
temperature driving force, 472-474,
483-484
tube data, 479
Heat integration
ammonia process, 350-357
annualized cost minimum
Chen approximation, PDF-GAMS
nonlinear program (NLP),
276-278
superstructures, 276-277

auxiliary heat exchangers, 253
composite curve
(see maximum energy recovery
(MER))
controllability of HENs
control structure, 327-328,
C12S8.5
control. & resil. (C&R) analysis,
C128.5
controller tuning, C125.5
dynamic simulation, C12S.5
distillation trains
(see heat integ. dist. trains)
grand composite curve
design for multiple utilities,
278-279, 356
interior heat exchangers, 253
lost work, 254, C9S.5, C9S.6, C9S.8,
C9S.9
minimum heat exchangers
breaking heat loops,
267-271
definition, 267-268
minimum utilities
(see maximum energy recovery
(MER))
multiple utilities, 278-280
optim. temperature approach,
274-276
software, 290-291
stream splitting, 271-272
styrene process
exercise, 295-296,
MMM-HYSYS
Heat pump, 288
Heat streams, MMM-ASPEN
Heat transfer media, 471-472
Heat-integrated distillation trains
(see also multiple-effect distillation),

280-284

control. & resil. (C&R) analysis,
C128.3

dynamic simulation—HYSYS,
C128.3

heat pumping, 283-284
pressure effect, 281-284
reboiler flashing
(see also distillation trains),
283284, C9S.9
T-Q diagram, 281-282
vapor recompression,
283-284
HEATX, 492, MMM-ASPEN
Henderson’s law, 52-53
Heterogeneous azeotropic distillation,
230-233
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HETRAN

(see also Aspen Engineering Suite),
493-495

Heuristics

compression, 168-169
conveying of solids, 172
crushing and grinding, 172-173
cyclones, 193
distribution of chemicals, 154-161
enlargement of particles, 173
entire flowsheet, 173
equipment design
(see equipment design heuristics)
expanders and turbines, 170
heat addition to reactors
diabatic operation, 166-167
excess reactant, 166—-167
hot shots, 166-167
inert diluent, 166-167
interheaters, 166167
heat exchangers and furnaces,
167-168
heat removal from reactors
cold shots, 166
diabatic operation, 166
excess reactant, 165
inert diluent, 165
intercoolers, 166
pumping, 169-170, 170-171
raw materials, 154
screening, 173
separation of liquid and vapor
mixtures, 161-162
separations involving solids,
162-164
table of, 174-178
vacuum systems, 171-172

HEXTRAN, 291
HFC recovery and purification

design problem, AIIS-89 to 92

High throughput screening case study

adenosine triphosphate (ATP), 430
barcodes, 433
TransFluoSpheres, 433
business case, 461-463, C23S5.1
Caliper Life Sciences data,
440441
concept stage, 456461
development stage, 464
enzyme kinetics
dual substrate, 435436
single substrate, 435
feasibility stage, 461464
Fluidigm chip, 457458
Fluidigm two-layer soft lithography,
431
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High throughput screening case study
(continued)
Gantt charts, 462463
IC50 (inhibitory concentration 50%),
431
inhibition detection methods
CCD cameras, 438
luciferase (firefly), 437—438
shot noise, 438
innovation map, 433435
intellectual property (IP) analysis,
463464
kinase enzyme reactions, 430
kinase inhibition reactions, 436437
micro-array reader, 433
Agilent SureScan, 433
peristaltic pumps, 431-433
phosphorylation reaction, 430
poly-dimethylsiloxane (PDMS), 431
product concepts, 461
profitability analysis, C23S.1
RainDance chip, 458461
RainDance micron-sized droplets,
432-433
technology protection, 438
Transcreener assay, 433
valves, 431432
Nanoflex, 432
High-throughput lung cancer
genotyping
design problem, AIIS-56 to 59
* Hollow-fiber module, 423
Home hemodialysis, 424
Home hemodialysis device case study
concept stage, 454456
critical-to-quality (CTQ) variables,
455-456
customer requirements, 455
development stage, 456
dynamic performance, 428
enzyme reactor, 423
feasibility stage, 456
hollow-fiber module, 423
C-DAK 4000 artificial kidney,
423
home hemodialysis, 424
innovation map, 424-425
mass-transfer model, 425-428
membranes, 423
sorbent dialysis, 429
Allient sorbent cartridge, 429
technical requirements, 456
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