Tittel: Aerodynamics in Sports

Sportsaerodynamikk


Beskrivelse: In many sports the aerodynamically resistance (drag – D) is of  primary importance for the athlete’s performance – e.g. in speed-skating where D is about 80% of the physical forces acting against the athlete’s speed; and in a ski-jumper’s in-run where the velocity at take-off is determined by 60% for the ski/snow friction and 40% by D. Estimates using these figures show that a speed-skater will reduce his lap-time by one tenth of a second per % reduced D, and that a ski-jumper significantly can increase the velocity at take-off by a modest reduction in D.

   The drag D is proportional to the square of the velocity and is an important parameter to evaluate and work on to minimize.  One can work on this parameter by either ‘streamlining’ the body, and/or by manipulating the flow close to the body such that flow separation from the body is delayed – producing a smaller wake zone and thereby less drag force. Actually, the Drag of the naked body is larger than when a tight-fitting suit of a proper material is put on.

   The athletes themselves normally have no quantitative feedback on how effective their body posture and equipment is wrt minimizing D. A wind tunnel of sufficient size, equipped with instrumentation for measurement of physical forces, represents an efficient way of quantitatively optimizing body posture and to develop aerodynamical equipment for the athletes.

   For a speed-skater the leg, from the skate and up to the knee, represent about 1/3 of the skater’s total air resistance. By tripping the air flow boundary layer on the leg, using certain material textures, we are able to delay separation and reduce the leg’s D by up to 20%.  We have for a number of years worked with The Norwegian Olympic Committee and several National teams to utilize basic aerodynamically principles to reduce D – for suits and equipment and on the athletes’ body posture.
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