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Sport and Technology: An non-desired issue beyond swimming
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100m swimming

average >1.0 %/4year

100m running

average 0.3 %/4year

An exceptional evolution in 2009
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Could be reasoned by:
- popularity of the sport
- accessibility for larger population
- technology shifts (equipment, track)
- technique shift (athlete)
- professionalism of the sport
- “doping” 
- unique talent enters the sport
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An analyses of the evolution: long time-span
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0.8% 1.1%

Interval 1988 – 1992
(4 years)

1996 – 2000
(4 years)

Rome WC-2009
(One event)

Record disciplines 21/32 25/32 43 world records
Average improvements 0.8% 1.1% 1% +/-0.5%

Rome WC (2009)

An analyses of the evolution: medium time-span
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Breaststroke: %-improvement
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An analyses of the evolution: short time-span

http://z.about.com/d/swimming/1/0/d/9/1992_tom_jager_1215442.jpg
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Could the evolution be explained in a coherent and “simple” way ? 

• Air/water exchange

• Membrane (suit) forces
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The new FRSA: reasonable “back-track” 
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Phenomena and implication of new rules

Phenomena Related parameters Approach for inspection Tests Rules for Rome Rules for 2010

Buoyancy Weight / density Weight in water Buoyancy (vacuum) 1 Newton 
(after vacuum)

0.5 Newton 
(after vacuum)

Trapped air pockets Visual:
independent layers

Visual Tight fit to
body contours

Permeable 
textile

Superficial 
coatings/impregnation

Wetting Buoyancy
(wetting)

Visual No surface 
treatment

Porosity Permeability ---------- > 80 l/m2/s (*)

Hydrodynamic resistance Overall resistance Dynamic resistance Towing-channel ---------- Less coverage

- Swimming motion Propulsion support Video Underwater video ---------- ----------

- Suit configuration Garments material Optical Visual ---------- Textile fabric

Thickness Thickness measurement ISO 5084 1 mm 0.8 mm

Body/suit cross section Visual / scanner Visual / scanner Tight fit to
body contours

- Less coverage
- Textile

Local compression Scanner / optical Body-scan ---------- - “ -

- Surface, form and wave 
drag

Body coverage Dimension / Body coverage Visual / 
measurements

Visual / 
measurements

Less coverage

Surface roughness Suit texture Rugosimeter /visual ---------- Textile

Patch distribution Dimension /Body coverage Visual / 
measurements

---------- Textile

Interfacial surface 
bubbles

Wetting Buoyancy
(wetting)

---------- - Textile
- Less coverage

Local grip to water Roughness Rugosimeter / visual Visual Visual

Physiology Body compression Body/suit scan difference Deformation work ---------- No zipper

Jan-Anders Manson
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Mr. J-P. Morand,
Legal Advisor 

Mr. P. Medvedev
Rep. FINA

Dr. C. Spadaro
Sci. support

Ms. Ch. Deville
Coord. Assistant

Prof. J.-A. Månson
Chairman
Europe

Prof. D. Pendergast
Vice Chairman

USA

Prof. B. Blanksby
Member
Australia

Prof. S. Takahashi
Member
Japan

Dr. Judith Waller
Sci. Support

Mr. K. Schadegg
Testing

FINA –SAC Committee

The SAC Committee and Implementation Team

Mr. J-B. Leran
Testing

EPFL-LTC FINA

SAC-TEAM
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EPFL-LTC
Testing and inspection according 

to FINA-rules

Equipment manufacturers
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SAC  - Responsibilities

• Evaluation and recommendation
• Ruling implementation
• Competence access
• Forums for dialogs

- Athletes & coaches
- Teams, NF’s
- Manufacturers 

FINA-OFFICE

FINA

Swimwear Approval Commission (SAC)

Formal process for SAC-approval

Re-
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Manage the time-lines
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TIME-LINE

2010 2011                                                   2012

SUBMISSION
DEAD-LINE

and 
REGESTRATION

@ FINA

TESTING 
@ EPFL

RESUBMISSION 
WINDOW

RE-TESTING 
@ EPFLSAC-MEETING SAC-MEETING

REPLY TO 
MANUFACTURER

REPLY TO 
MANUFACTURER

Jan-Anders Manson

5mm. 

20mm. 

20mm. 
20mm. 

25.4mm 
(one inch)

Separ at e slide

Seam purpose

Decency

Visual 
classification

Construction check Technical measurements Data analysis 
summary

Documentation 
summing up Classification SAC-meeting 

Decision report 
to FINA 

Decision sent to 
manufacturer

The Swimsuit testing performed by SAC

http://images.google.ch/imgres?imgurl=http://www.swimclub.co.uk/forum/attachment.php?attachmentid=420&stc=1&d=1145009739&imgrefurl=http://www.swimclub.co.uk/forum/showthread.php?t=5066&usg=__eC5_pvrLN19lVjftmSHOX4lHSsw=&h=459&w=440&sz=96&hl=en&start=5&um=1&tbnid=4sbXj1mji4_mZM:&tbnh=128&tbnw=123&prev=/images?q=racing+swimsuits&hl=en&rlz=1T4GGLJ_enCH316&sa=N&um=1
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The Swimsuit testing performed at EPFL-LTC
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Permeability Thickness Textile - coating

Textile “open-mesh-structure” Buoyancy Shape and construction

Statistics of submission, resubmission and contacts

Submission Dead-line Number of suits
Submission

Resubmission 
Dead-line

Number of suits
Re-submission

Number of tests

July 2010 Suits        338
Textiles 135

Sept 2010 Suits      240
Textile 114

Suits approx.    600
Textiles approx. 1000

Open Water Suits        35
Textiles 36

Suits     approx.    50
Textiles approx.    70

OTHER INTERACTIONS
Full SAC Commission 
meetings

2-3/year

FINA office meetings On weekly basis 

Support testing for 
manufacturer

Approx. 100

Company visits Approx. 20

Seminars/workshops Manufacturer, Coaches, Media

Equipment development Test equipment manufacturer: TEXTEST AG

Jan-Anders Manson
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Manage the time-lines in the future

TIME-LINE

2    0    1    1 2    0    1    2                                        2    0   1    3
25m 50m IOC 25m 50m
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“FREEZED” APPROVAL LIST 
PUBLISHED END OF DEC. 2010

VALID: 
JAN 1st UNTIL DEC.31st 2011

“FREEZED” APPROVAL LIST 
PUBLISHED END OF DEC. 2012

VALID: 
JAN 1st UNTIL DEC.31st 2013

“FREEZED” APPROVAL LIST 
PUBLISHED END OF DEC. 2011

VALID: 
JAN 1st UNTIL DEC.31st 2012

APPROVED SUITS FOR 2012
PUBLICED END OF DEC. 2011

APPROVED SUITS FOR 2013
PUBLICED END OF DEC. 2012

Suit and 
textile testing 

for 2012 

Suit and 
textile testing 

for 2013 

Suit and 
textile testing 

for 2014 

Cont.
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Where are we today

Mapping: Safety and performance concerns

NOMENCLATURE

ATTENTION LEVEL

High

Medium

Low

MAIN MATERIAL

Textile

Plastic (hard-soft)

Jan-Anders Manson
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Swimming today
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