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The influence of air resistance on different skating postures
in speed skating
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Abstract

The purpose of this investigation was to obtain useful information for enhancing the performance of speed skaters
by analyzing the influence of air resistance on different skating postures. Eight male skaters participated in a wind
tunnel experiment, where air frictional forces (drag forces) under different skating postures were determined using a
force platform (1 kHz). The skaters were videotaped with a digital video camera (60 fps) from a side by using a two
-dimensional DLT method. The two-dimensional coordinates of the body were collected to calculate the segment
angles (torso, thigh, and shank) in the sagittal plane. The torso, thigh, and shank angles in the normal skating posture
were 11.0£5.2 deg, 27.5+9.4 deg, and 59.5+5.7 deg, respectively. Although the air frictional force in the normal skating
posture (17.3+2.1 N) was significantly smaller than those in a high skating posture (22.8+2.3 N, p<0.001) and the
highest skating posture (28.8+2.4 N, p<0.001), it was not significantly different than those in a low skating posture
(15.4#+0.9 N) and the lowest skating posture (14.7#+1.1 N). This indicates that the air frictional force remarkably
increases with the height of skating posture. Moreover, although in a low skating posture, skaters experienced great
stress on their lower limbs, the decrease achieved in the air resistance by greatly decreasing the height of skating
posture was remarkably small. Thus, the normal skating posture presented in this study would be rational skating
posture for minimizing the air resistance and maintaining the skating movement.
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