Contents

1 Scaling and Estimation of Physical Systems. . . . . ..

1.1
1.2

1.3

1.4

L5

1.6

2.1

2.2
23

24

Background. . ........ ... ... ... L ...
Units, Scales, Dimensions . . ... ............
1.2.1 A Look at a Functional Equation . . . . ...
Basic Dimensional Estimations. . .. ..........

1.3.1 Ruling Out Pathologic Functional Dependencies. . . . . . ..

Two Scaling Estimations . . . ...............

1.4.1 Estimating Heights of Droplets on Flat Surfaces. . . . . ...

1.4.2 The Voice of the Dragon. . . ..........
Nondimensionalization in Action . ...........
Notes and Comments . . ..................

Balance Equations in Continuum Physics ... ... ..

Basic Notions . ................ .c.o......

2.1.1 Notation, Body and Configurations, Coordinates . ... ...

Global Balance Laws . . ..................
Local Balance Laws . . .. .................
2.3.1 The Continuity Equation. . ...........
2.3.2 Derivation of the Momentum Equation . . .

2.3.3 Principle of Conservation of Linear Momentum . . . . . . ..

2.3.4 Balance of the angular momentum . . ...
2.3.5 Balance of Total Energy . . ...........
2.3.6 Comments on Conservation of Momenta. .

2.3.7 The Local Form of Clausius—Duhem Inequality,

Admissible Thermodynamic Processes . . .
Towards Derivations of Boundary Conditions . . .
241 Shocks ........ ... .. i
2.4.2 Rankine—Hugoniot Jump Relations . . . . . .
2.4.3 Practical Examples of Boundary Conditions

19
19
19
20
22
23
24
26
28
28
30

31
33
33
34
36

Xiii


http://dx.doi.org/10.1007/978-3-319-22132-8_1
http://dx.doi.org/10.1007/978-3-319-22132-8_1
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec1
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec1
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec2
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec2
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec3
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec3
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec4
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec4
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec5
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec5
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec8
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec8
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec9
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec9
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec10
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec10
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec11
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec11
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec12
http://dx.doi.org/10.1007/978-3-319-22132-8_1#Sec12
http://dx.doi.org/10.1007/978-3-319-22132-8_2
http://dx.doi.org/10.1007/978-3-319-22132-8_2
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec1
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec1
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec2
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec2
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec3
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec3
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec4
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec4
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec5
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec5
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec6
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec6
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec10
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec10
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec11
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec11
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec12
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec12
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec13
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec13
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec14
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec14
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec14
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec15
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec15
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec16
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec16
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec17
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec17
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec18
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec18

Xiv
2.5
2.6
2.7
2.8
3

3.1
32

33

34

3.5

References

Transport Fluxes

Examples of Constitutive Equations . .. ................
2.5.1 Constitutive Equations for the Stress Tensor T. . ... ..

2.5.2 More on Constitutive Laws: Deviations

from Modeling Incompressible Fluids. . ... ........
2.5.3 Summary of Equations to Viscous and Inviscid Fluids . . .
2.5.4 How to Account for Temperature Effects on Fluids?. . .

2.5.5 Summary of Equations for a Material (Fluid or Solid)

Undergoing an Admissible Thermodynamics Process . . . .
Constitutive Equations for Transport Fluxes jand q . ... .. ..
Practical Examples . . .. ....... ... ... . .. .. ..
2.7.1 Model for a Simple Fluid—The Poiseuille Flow. . . . ..
2.7.2 The Hot Coffee Problem. .. ...................
2.7.3 Chemical Kinetics .. ........................
274 Geothermal Flow . .. ...... ... .. .. ... ... ...
Notes and Comments . . ... .........ouuuuneeneen...

3.3.1 Joint Dynamics of Particles and Heat in a Discrete

Heterogeneous Medium. . .. ...................

3.3.2 Derivation of a Macroscopic Model

for Thermodiffusion . . . ......................

Kinetic Interpretation of an Evolution System

for Hot Colloids. . .. ... ... ... ... ...
34.1 Model Structure . . .. ...
3.4.2 Dimension Reduction . . . .....................
Notes and Comments . .. ................curunon...

Conservation Laws . . ... ... ... . . .. . ...
Two Derivations of the Darcy’s Law .. ................
3.2.1 Periodic Arrangements of Microstructures . . . .. ... ..
3.2.2 Random Microstructures . . ... .................
A Heuristic Look at Thermodiffusion . . . ...............

Contents

.. 40
.. 40

..o 42

43

.. 44

44

.. 46
.47
..o 47
.o 48
.. 50
.. 54
.. 56

.. 57
.. 57
.. 58
.. 58
... 62
.. 64

.. 64
.. 65
.. 67
.. 67
.. 68
.. 69

..o 11


http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec22
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec22
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec23
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec23
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec24
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec24
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec24
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec25
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec25
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec26
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec26
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec27
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec27
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec27
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec28
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec28
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec29
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec29
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec30
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec30
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec31
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec31
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec32
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec32
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec33
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec33
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec34
http://dx.doi.org/10.1007/978-3-319-22132-8_2#Sec34
http://dx.doi.org/10.1007/978-3-319-22132-8_3
http://dx.doi.org/10.1007/978-3-319-22132-8_3
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec1
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec1
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec2
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec2
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec3
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec3
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec4
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec4
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec5
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec5
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec6
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec6
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec6
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec7
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec7
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec7
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec8
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec8
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec8
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec9
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec9
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec10
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec10
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec11
http://dx.doi.org/10.1007/978-3-319-22132-8_3#Sec11

2 Springer
http://www.springer.com/978-3-319-22131-1

Continuum Modeling

An Approach Through Practical Examples
Munrtean, A,

2015, XMV, 73 p. 7 illus., 5 illus. in color., Softcover
ISBN: 878-3-319-22131-1



	Contents



