Aerodynamics of blunt bodies
by Dr. Uwe Gaisbauer

In the history of mankind even without detailed scientific knowledge people developed a feeling for the requirements of well shaped aerodynamic and mainly hydrodynamic bodies or profiles when they built their ships and windmills. Later the field of aerodynamics was mainly characterized by the development of profiles first for blades of steam turbines and all types of turbo machinery and later for ariplanes. Nevertheless, especially in our so modern world also another filed in aerodynamics became more and more important for our daily life, the aerodynamics of so called “blunt bodies”, where the flow situation is mainly dominated by separation and the appearance of partly very large vortex structures. We all can find such examples in our daily life and this at least can be motivation enough to risk a closer look what happens when strongs winds reach our modern houses and blow through our cities, when cars are driving and why cars are designed as we see them and finally what happens when trains are passing or when a fast train needs to enter a tunnel.

Content of the lecture:

Introduction and fundamentals of aerodynamics
- basic equations: continuity, momentum, energy, equation of side pressure, Bernoulli equation

- basic phenomenon: boundary layer, laminar and turbulent flow / transition, separation, recirculation
- examples

Fundamentals of wind effects on structures (buildings)

- natural wind, boundary layer over ground

- pressure distributions on basic building bodies

- pressure loads on structures, separation, recurculation

- flow situation of buildings in their environment (situation in city)

- simulation in wind tunnels and their requirements


- examples of investigated cases, 

Aerodynamics of vehicles
- Historical overview of the aerodynamics of vehicles
- Aerodynamic components of modern cars



- design of front part, side walls, roof, rear end, under-floor



- spoilers and their efficiency
- Aerodynamics of sport cars



- fundamentals and examples of modern racing cars

- Aerodynamics of trucks and buses

- Street tunnels and interaction with cars

Aerodynmical aspects of trains

- aerodynamic shapes

- flow situation due to shape and design

- interaction between passing trains
- interaction of train and train tunnel, pressure loads
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