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A Simple Method for Determination of Critical Swimming Velocity in Swimming Flume
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Abstract

The purpose of this study was to investigate a simple method for determination of critical swimming
velocity (Veri). Veri is defined by Wakayoshi et al. (1992) as the swimming speed which could
theoretically be maintained forever without exhaustion, and is expressed as the slope of a regression
line between swimming distance (D) and swimming time (T) obtained at various swimming speeds. To
determine Vcri, 20 well- trained swimmers were measured at several swimming speeds ranging from
1.25 m/sec to 1.8 m/sec until exhaustion in a swimming flume. A regression analysis of D on T
calculated for each swimmer showed highly linear relationships (r=0.999, p<0.001), and the slope
coefficient signifying Vcri had a mean of 1.336 (SD 0.056) m/second. Mean velocity in the 1500 m free
style at maximal effort (Vis) was measured in a normal pool. Significant correlations were obtained
between Vcri and Visw. This result showed that Veri corresponded to maximal lactate steady state.
Investigation of the relationship between Vcri and estimated maximal effort swimming velocity (30, 60,
120, 180, 240 and 300 seconds), calculated from the regression equations of Vcri, revealed a significant
relationship in swimming periods which were longer than 120 seconds. This result was similar to the
maximal swimming periods exceeding about 65 ~ 75% of the aerobic contribution of total energy yield
found by Ogita et al.

These data suggest that Vcri could be calculated by performing one maximal effort swimming test for
approximately 2 ~ 3 minutes.
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MK 22 1845 69.3 1.292 0.999 1.441
TN 22 179.6 722 1.254 0.999 1.369
YU 24 181.2 794 1.310 0.999 1.456
SH 20 1733 678 1.366 0.999 1508
Yl 20 179.1 715 1.366 1.000 1.502
IN 21 180.2 748 1319 0.999 1.442
wT 19 177.8 735 1.287 0.999 1.387
KT 18 165.3 56.1 1.220 0.999 1.302
sl 18 1754 68.5 1.270 0.999 1411
HA 18 179.4 73 1.304 1.000 1.421
T8 21 169.1 65.1 1.354 0.999 1514
TT 21 169.8 679 1327 0.999 1.467
KM 20 17338 68.8 1.405 0.999 1571
M. 20 1715 709 1.408 0.999 1554
Mm.T 20 176.4 734 1.430 0.999 1554
AM 21 185.9 76.8 1.389 0.999 1526
™ 22 1821 75.9 1.375 0.999 1541
SH 18 172.7 64.3 1.349 1.000 1.497
TU 19 1785 68.7 1.380 0.999 1.506
DA 19 176.7 67.8 1.319 0.999 1.450
EigfE 202 176.6 70.2 1.336 1.471
mERE] 16 5.3 5.1 0.056 0.070
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