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537
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body-environment exchange 561–4

heat gains 561–2
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law 495
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bounce-back collision 378
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liquid-gas 316
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solid-gas 317
solid-liquid 317
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549
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effective 375–6
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lattice as discrete space 366–8
observables 370–2
propagation phase 372–4
space 366–8
time 369–70
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‘face-centred-hyper-cubic’ model (FCHC)

397
Fanger

Comfort Equation 596
value 582–3
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Gray’s point functions 322, 324
Green functions methods 230
grooves 174–5

Grosfils, Boon and Lallemand (GBL)
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426–7
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investigations 439–48
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non-contact region 298

insulation 273–4
see also heat/moisture transfer with

sorption/desorption
internal convection coefficients 292–3
internal mean heat coefficients 294
internal structures 6, 7, 9–10
International Nonwovens and
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non-contact region 298

lattice gas automata 357–401
definitions 359–64



Index 609

discrete molecular dynamics 364–78
historical overview 358–9
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dewetting process 182
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mass and energy transport 308–28



Index 611

modified transport summary 344–7
thermo-dynamic relations 336–8
total thermal energy 328–36

multiple-segment physiology and comfort
model 597

nature of the material system 112
Navier-Stokes equations 102, 249, 511

lattice gas automata and 360, 364–6,
375, 379, 384–5

‘nearest neighbour neighbourhood’ 483
neck temperature 587–8, 594
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plain weave composites 241–9
sensory contact 266

thermal energy equation 348, 350–1
thermal regulation 563–4, 596–7

see also sweating
thermal sensitivity 589–90
thermodynamic relations 336–8, 346

thermoreceptors 568–71
three-dimensional structure 42–101

classes of analysis 46–7
stereology

basic principles 54–64
development of 42–53
features and models 47–53
of three-dimensional fibrous mass

64–82
of two-dimensional fibrous mass

64–82
three-node ventilation model 287–95

extension of 295–8
3-D dynamic ventilation model 301–2
torsion 94–6
tortuosity 6

distributions 17–18
length 23–5, 31–2

total energy change 514
total thermal energy equation 328–36,

344
transitional probabilities 375, 500–2, 514
trapped air layer 273, 284
two-dimensional fibrous mass 64–82
two-equation models 255

uniform random and isotropic sections
62–3, 91, 93

unit cells 239, 241–9

Vafai and Sarker’s model 449
van der Waals

actions 199
forces 138–41, 477, 511

moisture sorption and 109, 113,
115, 117

interactions 140, 143, 215
liquids 218

vapour
hydraulic permeability 416
phase transport 544
resistance, moisture 462–3, 464
water 405, 548, 549

variable air spacing 546
vascular system 571–3
vasoconstriction 563–4, 571
vasodilatation 563, 571
velocity

profiles 387, 390, 391
vectors 370–1, 392, 393
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venous plexus 571–2
ventilation see convection and ventilation
vibrations, sound 393–5
volume 44, 83–6

Cavalieri’s principle 45
constraint 346

volume average
for gas [GAMMA] phase 324–5
for liquid b phase 318–23
for solid s phase 325–7
solid equilibrium 346
techniques 544

Von Koch curve and flake 51
von Mises function 33

warmth 589
water

activity, sorption types and 113
content distribution 445–8, 459,

460–2
direct and indirect 118–19
molecules 365
retention 118–19
transport categories 119
vapour 405, 548, 549

weak molecular crystals 115
Weber number 181
Wenzel

equation 174
state 169–70, 171–2, 177

wet skin discomfort 595
wettability 115–19

high-energy surfaces 115–16
low-energy surfaces 116–18
retention of water 118–19
surface tension and 143–5

wetting 136–7
curvature and 145–8, 158–9, 193–5
dewetting process 182
fiber surfaces 159–60
fibrous media 203–14, 525–6
liquid spreading and 214–19

patterns 533
planar surfaces 158
rough surfaces 148–52
textured fabrics 175–6
types of 145

wetting phenomena 156–87
capillarity 160–7
curvature effect 158–60
hysteresis effects 176–7
liquid

flow instability 180–3
morphology of 183–4

surface
roughness 167–76
tension 156–8

Whitaker model 308, 328, 341
wicking 137–8, 343–4, 534–5

fabrics 164–5
fibrous materials 162–3, 525–6
hemi-wicking 172–4
rate 528, 536
surface 171–2
yarns 163–4

Wilhelmy
plate 142
technique 177

‘wind-chill’ 548
‘equivalent temperature’ (WCET)

581–2
‘index’ 581

Womersley flow model 281–3

X-ray reflection ellipsometry 218

yarns, wicking in 163–4
Young’s

contact angle 171
equation 142, 148, 151, 157, 193, 524
force 197
law 128–9

Zisman plot 144
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