Basic Transport Phenomena

1. Conservation Principles

1.1. System definition

1.1.1. System mass

1.1.2. Boundary
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1.1.3. Properties

1.1.4. Steady state/transient processes

1.1.5. Macroscopic and microscopic perspectives
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1.2.1. Eulerian (closed)
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1.2.3. Substantial derivative

1.3. Mass conservation
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1.5. Momentum conservation
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2. Constitutive Relationships

2.1. Generic flux equation

2.1.1. Mass (Fick’s law)

2.1.2. Heat (Fourier’s law)

2.1.3. Momentum (Newton's law of viscosity)

2.1.4. Electricity (Ohm’s law)
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3. Empirical Relationships at Phase Boundaries

3.1. Dimensional Analysis

3.1.1. Buckingham Pi Theorem
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3.2.1. Friction Factor

3.2.1.1. Internal Flow
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3.3. Mass Transfer
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3.3.1.2. Forced Convection
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4. Modeling Biotransport Systems and Processes
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4.2.1.2.4.3.2. Microscopic (Distributed)

4.2.1.2.4.3.2.1. Steady-state (static)
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4.3. Model Implementation
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