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Subject index 

absolute temperature  20, 22, 283 

activity  239, 244, 249 

coefficient  241 

actual description see space description 

admissibility  39, 104-112, 174 

affinity see chemical affinity 

Amagat’s law  234, 238 

angular moment see moment of momentum 

balance of energy  15, 35, 95-97, 162-164 

of mass  6, 54, 86, 87, 148 

of moment of momentum  92-94, 159-162 

of momentum  6, 88-91, 155-159 

balances  6, 145 

barodiffusion  263 

barycentric velocity  265 

body  9, 67 

body force  88, 91, 156 

canonical function  132, 135, 227, 228 

Carnot-Clausius formulation  19 

Cauchy’s postulate  88, 157 

Cauchy theorem  89, 157 

change of frame  74-85, 147 

chemical affinity  57, 181, 210 

equilibrium  183, 210 

kinetics  8 

potential  58, 61-63, 119, 179, 181, 188, 

191, 258 

reactions  5, 53, 148, 181 

chemically reacting systems  5, 53, 55 

Clausius inequality  20 

Clausius-Duhem inequality  97, 165 

concave function  129, 217, 293-295 

concentration diffusion  263 

configuration   67, 69, 72 

constitutive equations  4, 6, 7, 36, 51, 99, 171 

principles  7, 36, 37, 98-100, 104 

contact force  88, 156 

contravariant components  295 

covariant components  295 

Curie principle  121, 174 

Dalton law  201, 233, 235 

deformation function  68 

deformation gradient  69, 81, 146 

density  86, 149 

of constituent  147 

determinism  37, 99, 172 

diffusion  144, 150, 183, 259 

coefficient  264, 269 

driving force  258, 262, 263 

flux  257, 265, 267 

velocity  150, 258 

diffusive drag  261 

dissipation  104 

Dufour effect  259, 262 

dynamical stability  128, 133, 223 

elastic fluid  104 

empirical temperature  8, 10, 279 

enthalpy  185 

entropy  20, 23-27, 49, 52, 97, 167 

inequality  7, 20, 35, 97, 165 

production  2, 40, 44, 47, 97, 165, 182, 208, 

254 

equation of state  4, 121 

equilibrium 40, 42, 125, 208, 212-214 

constant  249 

process  40, 42, 43, 45, 46, 48, 52, 107, 

112, 123-137 

state  12, 40, 42, 45, 125 

equipresence  37, 100, 172 

Euler description see space description 

Euler’s relation  70 

evolution equation   52, 55 

extent od reaction  53 

external field  171 

Fick law  264, 266-269 

first law  6, 8, 14 

fluid  38, 60, 102, 108 

fluid mixture  54, 61 

fluxes  2, 254 

forced diffusion  263 

forces  2, 254 

Fourier law  117, 262 

frame  68, 74 

frame indifference 76, 100, 172 

free energy  40, 47, 98, 167 

free enthalpy  58, 119, 185 
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fugacity  240, 242 

coefficient  243, 244 

Galileo transformation  76 

GENERIC  3, 5 

Gibbs-Duhem equation  59, 186, 188, 195, 

196, 198, 203, 205 

Gibbs energy see also free enthalpy  242 

equation  2, 28, 46, 48, 50, 52, 58, 119, 

186, 188, 204 

stability  127, 129, 133, 223, 225 

heat  8, 10, 18 

capacity  219 

conduction  259, 262 

conductivity  118, 262 

distribution  11, 18 

flux  96, 163 

heating  35, 95 

Henry’s law  245 

Hittorf reference  265 

ideal gas  121, 234-238, 242 

mixture  237-239, 241, 245 

solution  238 

incompressible fluid  115, 122, 207, 230 

independent reactions  153, 154 

interaction force  156 

internal energy  15, 17, 95, 167 

internal variables  51-53 

irreversible thermodynamics  1, 5 

classical  2, 5 

extended  2 

linear  2, 259 

isolated body  128 

isolation  128-132, 216, 217, 223, 225 

isotropic functions  102, 283-292 

materials  102 

Killing’s theorem  71, 123, 147 

kinetics  8, 55, 154, 203, 247-257 

Lagrange description see material  description 

multipliers  298 

Lewis(-Randall) rule  245 

linear fluid  117, 173, 230 

liquid  122 

local action  99, 172 

equilibrium  2, 28, 114, 119, 188, 203 

mass  87 

action  248, 252 

fraction  149 

material derivative  69, 82, 84, 146 

description  68 

models  1, 9, 38, 51, 52, 54, 116, 145, 159 

symmetry  102 

volume  71, 145 

measurable quantities  196, 203 

memory  37, 41, 43, 46, 48, 99, 171 

metric tensor  295 

mixing enthalpy  238 

entropy  236-238 

internal energy  239 

volume  237, 238 

mixture  143, 145, 146 

invariance  144, 167-170, 188, 189 

space  151 

models of materials see material models 

moment of momentum  91 

momentum  87 

motion  68, 77, 146 

Newton law of viscosity  118 

non-equilibrium stress  257 

nonsimple fluid  103, 113, 230 

material  102 

objectivity  76, 100, 172 

Onsager relations  260, 262, 265 

partial entropy  165 

enthalpy  185 

free energy  166 

internal energy  162 

pressure  184 

stress tensor  157 

vector  156 

volume  185, 200 

traction  156 

particle  68, 146 

permanence of atoms  150-152 

phase equilibrium  60-63 

phenomenological coefficients  2, 259 

phenomenological thermodynamics  1 

pressure  113, 183, 185, 190, 203, 209, 233, 

249 

equilibrium  44, 47, 49 

nonequilibrium  44, 47, 49 
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primitives  6, 8 

process  9 

cyclic  12, 19 

homogeneous  13 

ideal  13 

reversible  13, 40, 42 

rate of deformation see stretching 

rational thermodynamics  4, 6 

reaction order  249 

rate  150, 153, 182, 248 

space  152 

reciprocity relations  260, 262 

reduced inequality  40, 98, 166 

reference configuration  68 

referential description see material  

description 

regularity  7, 57, 125, 206, 208 

relative spin  173 

representation theorem  114, 284-292 

response  99, 171 

Reynolds theorem  73 

rigid motion  71 

second law  2, 6-8, 18, 19 

scales  6, 9, 51 

simple fluid  104, 114, 115, 173, 231, 303 

material  102 

mixture  207, 231 

solid  102 

solidification principle  144 

Soret effect  259, 262 

space description  68 

specific chemical potential  179 

volume  119, 185 

spin  70, 82, 146 

stability  123, 127, 215-228 

conditions  130, 215, 219, 222 

standard function  240 

pressure  242 

state  240 

state  9 

equation  121, 233, 234 

statistical thermodynamics  1 

steady state  211 

stoichiometric coefficient  153 

stoichiometry  150 

stress tensor  89 

vector  88 

stretching  70, 82, 146 

substantial derivative see material  derivative 

surface force  88 

heating  95, 163 

symmetry  172 

system  9 

uniform  35 

temperature  8, 280 

thermal equilibrium  10, 279 

thermodiffusion  259, 262 

thermodynamic pressure  183-185, 190, 203, 

209, 232, 257 

process  99, 171 

thermoelastic fluid  104, 303 

material  102 

thermokinetic process  37, 99, 108, 171 

thermometer  10, 279, 280 

torque  92 

total stress  167 

transport coefficient  118 

properties  121, 257-269 

uniform equilibrium  127, 215 

fluid body  36, 38, 41-51, 60, 301 

mixture  203 

reacting mixture  53-59 

universe  12, 14 

velocity  69, 78 

velocity gradient  70, 81, 146 

viscosity  118 

volume average velocity  265 

force  88, 156 

heating  95, 163 

viscosity  118 

work  10 

work  8, 10 

 


