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Experimental study on effects of swimming suit using rigid
and soft-surface human model in swimming

Masanobu HONMA,Takeo NOMURA, Tetsuo TAGORI* and Goro TAKAHASHI

The purpose of this study was to find the effect of swimming suit during various speeds. The
experiments were carried out in the swim flume with three types of competitive woman'’s swimming
suits on a same scale model of the human body. The measurements were drag force and moments. The
comparison were also made between rigid and soft-surface of human body models.

The results suggested were as follows.

1) Higher increment of the drag force and moment with swimming suits than bare model were
observed with increasing flow speed.

2) There was no significant relationships between the size of swimming suit and drag force.

3) There was slight difference in the drag force among the three types of swimming suits. However,
more detail investigation of the material, cutting, and piping of the swimming suits were necessary.
4) The drag force and moment were smaller with the soft-surface model than the rigid model, more
than 1.4 m/sec. of the flow speed.

5) When swimming suits were put on both models, the extent of increments of the drag force was
smaller with the soft-surface model than the rigid model during maximal flow speed (1.6 m/sec.).
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Height Girth Breadth

1) Total height 2160

2 Wist 150

3) Forearm (max. ) 237

4) Height 1720

5) Chest 919 31
6) Under chest 818 297
7) Waist 700 256
8) Hip 930 328
9) Thight (max.) 565

10) Lower leg (max.) 353

11) Lower leg (min.) 200

Fig. 1 The measurements of the human model
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Fig. 2 The system of fixation -of the human
model and three-forces transducer
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Front view Side view Back view
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Fig. 3 The characteristics of the swimming

suits
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Fig. 5-1  The drag forces and the moments acting

on the Rigid human model in swimming
suits of type-A
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Fig. 4 The drag force and the moment acting on
the human model in the nude
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Fig. 6-1 The drag forces and the moments acting

on the Rigid human model in swimming
suits of type-B
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