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OBJECTIVE

Physiology of the heart and the arterial system,
steady and unsteady flow models, wave
phenomena, lumped parameter mathematical
models, flow and pressure measurement,
velocity measurement, cardiac simulators,
cardiovascular devices, physics of medical
imaging for in vivo velocity measurement,
coronary blood flow, microcirculation. Project
on specific topic or applications.

PREREQUISITES: Fluid Mechanics
Numerical methods.
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Review of Basic Fluid Mechanics Concepts
- Mass conservation
- Momentum conservation
- Energy conservation
- Dimensional analysis and scaling

Mathematical and Computational Modeling of the Arterial
System

- Physiology of the heart and the arterial system

- Steady and unsteady flow models

- Wave phenomena

- Flow, pressure and pathologies of the cardiovascular

system

- Lumped parameter mathematical models

Experimental Analysis of the Cardiovascular System
- How to measure the flow?
- How to measure the pressure?
- How to measure the velocity (LDA, PIV and micro-
PIV)?
- How to build and test a cardiac simulator?

Physics of Medical Imaging for in vivo Velocity
Measurement
- Doppler effect and ultrasounds velocity measurement
- Phase contrast magnetic resonance imaging for
velocity measurement

Coronary Blood Flow
- Morphology of coronary arteries
- Pressure-Flow relationship of coronary circulation
- Mathematical modeling of coronary blood flow

Micro-Circulation
- Anatomy of microvascular beds
- Properties of blood
- Rheology of blood
- Hypertension
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