BIOHEAT TRANSPORT TAXONOMY

Symbols

>  Following are prerequisites for this material

<  This material is a prerequisite for the following

=  This material is of equal value to the following

Level 1:  advanced high school and core undergraduate

Level 2:  Optional undergraduate and graduate

Level 3:  Graduate

Topics in bold are listed in the order in which they are to be presented

Conservation of Energy (Level 1)

System definition


Boundary


Closed systems


Open systems

State of a system


Properties


Constitutive relations


Units

Energy


Transfer processes

Work


Heat


Coupling phenomena in systems


Multiple energy domains

Entropy


Transfer processes


Dissipation


Equilibrium

Process


Change of state


Change of property values


Reversible


Irreversible


Across energy domains

First law


Closed system


Open system


Cycle

Second law


Isolated system


Closed system


Open system

System composition


Pure


Mixtures

>
Differential equations; introductory physics; introductory chemistry

<
Fluid mechanics; heat transfer (biotransport)

Principles of Conduction (Level 2)

Fourier equation


One dimensional


Multi dimensional


Different coordinate systems

Steady state processes


Boundary Conditions

Transient processes


Initial Conditions

Finite geometry

Semi-infinite geometry

Solutions


Analytical


Approximate


Discrete

Effects of property variations


Composite


Anisotropic


Nonlinear 

>
Thermodynamics; numerical methods

<
convection; thermally driven kinetics; solutions methodology; influence of blood flow; energy sources; constitutive property measurement; phase change; multiple energy domains

Principles of Convection (Level 2)

Principles of Radiation (Level 2)

Energy Sources (Level 2)

Influence of Blood Flow (Level 2)

Composite Systems (Level 2)

Thermally Driven Kinetics (Level 2)

Solutions Methodology (Level 2)

Constitutive Properties and Measurement (Level 2)

Applications in Living Systems (Level 2)

Phase Change (Level 3)

Coupling Across Multiple Energy Domains (Level 3)

