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Shell Speed & Course Time vs. Air Drag
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The specific effect of air resistance on the body of boats and rowers has never, to my knowledge, been investigated empirically. There is, of course, a vast archive of the drag characteristics of various bodies of various shapes, fluids, and Reynolds’ number and, in rowing, to the liquid drag characteristics of hulls. 

The subject here is the result of an investigation in the ROWING model, not of actual values of the drag of seated shells--which can only be found empirically--but, of the effect of changing air drag on speed and course time. The result [Figures 1&2] seems to show that the effects of air resistance may be worth mitigating. 

The first to pay attention to this may win races for a while, until the laggards catch up. Note that the same is true for increasing blade surface area and for “hardening” the gearing. 
The conventional wisdom seems to have been that the air drag is about one tenth of the hull drag and that the effects are additive. The ROWING model has, since its inception, used respective values for K of about 2.980 (Kw, hull) and 0.293 (Ka, air) N-s^2/m^2, where K is the resistance factor in the resistance expression R = K *v^2.   

[The ROWING model does not use a fixed value of Kw but continuously derives it from Reynolds’ number and the ITTC-’57 skin friction line.]

The results at various input values of Ka are, as always, calculated at equal total rower power which is why ratings vary slightly from the base value of 32.00 1/min.  
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[image: image1.emf]The relation between air resistance and shell speed:

Figure 1
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[image: image2.emf]The relation between air resistance and 2,000m course time:
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