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Biology is dominated by transport problems involving fluid flows, from the transport of nutrients
and locomotion to flows around plants and the circulatory system of animals. These problems
occur over a broad spectrum of time and length scales, making them relevant to fluid mechanics
research over the entire range of Reynolds numbers, from turbulent wakes behind flapping birds,
to unsteady flows in the heart and Stokes flows inside cells. In this course, we will take a journey
through the natural world and study several examples where flows are directly relevant to biology
at the levels of cells and organisms. The emphasis will be using mathematical modelling, aiming
to link experimental phenomenology of biological flows to solvable mathematical models.

The course topics will include, time permitting:

Extracellular flows

1. Blood flow and the microcirculation

2. Waving transport of fluids

3. Active suspensions

4. Locomotion of swimming microorganisms
Intracellular flows

5. Cytoplasmic streaming

6. Flows and transport in membranes

7. Polymeric fluids and cellular rheology

8. Capillary forces inside cells.

Prerequisites

Undergraduate fluid dynamics, vector calculus and mathematical methods.
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