— AEHEIMEDRowingzHAIA S v
[CKG-50] FHFESE

- PENTADEZZRIF T S -
(PENTAS =5 A, 1= 10 BIDBIER)

or PENTA Rowing Club
PENTA Photo Book. 2021

A1, BE R,
I_R\_I\Hyu%\ EE@%\ F%EURL
A.2. &5 8% - 5|0

L

MR
;ll\ EEE"




[CKG-50) FFFEL- PENTADBEZERIF TS -

A.1. Rowing #f& F Y )L

HlLegs only (BIiEX)
https://www.youtube.com/watch?v=cBtPsSeglC8
Legs only, Legs and Back, Whole Stroke

BSequences of Pause (—4&O—)
https://www.youtube.com/watch?v=K 6 TXMI1j79g

BRelease and Preparation C&fg)
https://www.youtube.com/watch?v=RHa m7RXvnhU

B Arms Only (BEEX)
https://www. youtube.com/watch?v=th6A1 hjHPQ
Arms Only, Arms and Body, 1/4 Slide, 1/2, Full

B One Hand Arm (FFEX)
https://www.youtube.com/watch?v=UTKCFY9KdRw
Inside Arm, Out Side, Wide Grip

B Placement (J#7J—R&WEHNSFvYTF)
https://www.youtube.com/watch?v=4ez-QJ2D M

B Pause (1[E]lLsHB)
https://www.youtube.com/watch?v=K52uQIfC8V8

B Square Blade and Quarter Feather(/—2J 1% —.1/471t—)
https://www.youtube.com/watch?v=rV26J0OItFKA

Pause at Finish, Pause at every one Stroke, Pause at every second Stroke, === ziy
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https://www.youtube.com/watch?v=cBtPsSeglC8
https://www.youtube.com/watch?v=K_6TXMI1j7g
https://www.youtube.com/watch?v=RHa_m7RXvnU
https://www.youtube.com/watch?v=Hph6A1hjHpQ
https://www.youtube.com/watch?v=UTKCFY9KdRw
https://www.youtube.com/watch?v=l4ez-QJ2D_M
https://www.youtube.com/watch?v=K52u0IfC8V8
https://www.youtube.com/watch?v=rV26J0ItFKA

A.1.L — XM &
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HEREITRL Ay 2(FBTIHE) 2016/06/05
https://blog.goo.ne.jp/concordial?2/e/ab5709da2c406chbbca96e
47b5c97744e?2

EEMG :  https://www.youtube.com/watch?v=5tgru4Ash8l

MNERE &/ - https://youtu.be/YNwSgOQp46el
PENTADONDEE R, (L — X O hEE R % ML)

B AEKFELAHY 2BIFL—X2000m 2018/04/28
https://blog.goo.ne.jp/concordial?/e/95f809af2f0ad543362bb

Ht8dbbBabfs
EEMG © https://www.youtube.com/watch?v=] sO1b5RWps

B E#ER—bFb2T7Y > 2021/12/05
https://blog.goo.ne.ijp/concordial?2/e/c857¢726102e13f4326

6472c870ebbfb

CoxView : https://www.youtube.com/watch?v=zydMUPIii4rQ

{EEMS & CoxView DS B IS -
https://www.youtube.com/watch?v=udFJPEBWIJE

B AKRELHY 2BIFL—X2000m 2019/04/27
https://blog.goo.ne.jp/concordial?/e/c1f732460f8chfabbaa?0

defbecc4031

FEME - https://www.youtube.com/watch?v=NxZe6Q0wEIQ

CoxView : https://www.youtube.com/watch?v=Co-05V0QU0gs

MK : https://www.youtube.com/watch?v=UrThoQ4Fyas
ER&M: https://www.youtube.com/watch?v=vVUo0b5-Ro4AA
ER: https://www.youtube.com/watch?v=UeTYb5xFd3r4

W522[E](2022/1/99 FER Y 'L —2R
https://blog.goo.ne.jp/concordial?2/e/9d8038f35fe296d81al
9ed20e95e0ea?

E: http://www.youtube.com/watch?v=m1mKWEHaZ30
HE&: https://www.youtube.com/watch?v=6qmvhHFE_vE
Cox: https://www.youtube.com/watch?v=_cCMvb7Mmxc

B 20179 BARLHy 4 FA—VigsE
2017 EARL Ay AREEFIT A MARE O — >k
https://www.youtube.com/watch?v=9TUB- ovCpg
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https://blog.goo.ne.jp/concordia12/e/a5709da2c406c5bca96e47b5c97744e2
https://www.youtube.com/watch?v=5tgru4Ash8I
https://youtu.be/YNwSgQp46eU
https://blog.goo.ne.jp/concordia12/e/95f809af2f0ad543362bb5f8d5b8a6f4
https://www.youtube.com/watch?v=j_sO1b5RWps
https://www.youtube.com/watch?v=zydMUPii4rQ
https://www.youtube.com/watch?v=udFJPEBWIJE
https://blog.goo.ne.jp/concordia12/e/c1f732460f8cbfa5baa20def5ecc4031
https://www.youtube.com/watch?v=NxZe6Q0wElQ
https://www.youtube.com/watch?v=Co-O5VQU0gs
https://blog.goo.ne.jp/concordia12/e/c857c726102e13f43266472c870eb6fb
https://www.youtube.com/watch?v=UrThoQ4Fyas
https://www.youtube.com/watch?v=vVUo5-Ro4AA
https://www.youtube.com/watch?v=UeTY5xFd3r4
https://blog.goo.ne.jp/concordia12/e/9d8038f35fe296d81a19ed20e95e0ea2
http://www.youtube.com/watch?v=m1mKWEHaZ3o
https://www.youtube.com/watch?v=_cCMvb7Mmxc
https://www.youtube.com/watch?v=9TUB-_ovCpg
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~
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SFIANMEREHR:A—T2 57018 (FY/201T7ERYFT)

BSFIMEFEE BESEHR 5230%24(FY/1992FERN)A—))
BSFIAbEAES:F—T2 5838¥20(NTTRHAE/2019FAYIRTA—RFELHYS)
TFIAMEREER: A -T2 573528990 —~v=7/ 2021FRR2020A%H)

https://olympics.com/tokyo-2020/olympic-games/ja/results/rowing/records.htm

BFTAk
BFTAk
BFT0)IVAAI
BFT0)IVAAI
TFIAh
TFIMh
TFITIVAAIV
TFITIVZANIV

WB
OB
WB
OB
WB
OB
WB
OB

OB: AU EW ORI~

5:18.68 F1Y
5:19.85 77 X7
6:30.74 —1—I—25R
40.45 ¥ v
52.99 JIL—~Z7
:52.99 JL—~VZ7
07.71 T3
7:13.97 Z1—I—2R

WB: tHHAXX |~

2017E£6818H Poznan
2004=%F8H15H Athens
2017E6818H Poznan
2021F7H30H Tokyo
2021F7H28H Tokyo
2021FE7H28H Tokyo
2002F9H21H Seville
2021F7H30H Tokyo
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A.1..h—FBEhE&E URL

Ry ZERDEE7 02 —Life is but a dream!

https://blog.goo.ne.ip/concordial?2

HARN—MAES

https://www.jara.or.jp/

BHAR—MMES  R—RERRICDWLT
https://www.jara.or.jp/about.html
HARN—MMEES:O—24)b0—1>0Y
https://www.jara.or.jp/coastal/current/

h—rCGER-O—1>27)DT1~(JARA Project)

http://www.rowing-boat.jp/rowing blog.htm

BARZ) Y OERER  IN—hEET:

https://www.joc.or.ip/sports/rowing.html

WiKi — gtk
https://ja.wikipedia.org/wiki/%E3%83%9CHE3I%E83%BCUE3I%E83%E8UETWABX%BOENE6%SA%S0
M—bDEULH A

https://www.ntt-east.co.jp/symbol/boat/contents/howto.html
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https://blog.goo.ne.jp/concordia12
https://www.jara.or.jp/
https://www.jara.or.jp/about.html
https://www.jara.or.jp/coastal/current/
http://www.rowing-boat.jp/rowing_blog.htm
https://www.joc.or.jp/sports/rowing.html
https://ja.wikipedia.org/wiki/%E3%83%9C%E3%83%BC%E3%83%88%E7%AB%B6%E6%8A%80
https://www.ntt-east.co.jp/symbol/boat/contents/howto.html

SE 8% - 5IAXEA
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(1) NK (Nielsen-Kellerman)
https://nksports.com/
(2) O—vAME (BFF. SHIEX. E£BEEEX)
https://tohoku-rowing.com/road-to-roma/
(3) Bt (T ) [CETITFERNAE (EnARESHE)
FrEM e 5520185 FR4F9A
(4) “TSUKUBA ROWING STYLE”ICEH9 3% (I)
R 3G, ik E—, #9K IERK, FORKFAERE
Health &Sport Science, Tsukuba Univ. 2 : 69-75. 1979
(5) Rowing Faster 2nd Edition
Author: Volker Nolte , Publisher : Human Kinetics Publishers, 2011
(6) Biorow
http://biorow.com/
(7) The new 2nd edition of Biomechanics of Rowing
Author: Valery Kleshnev, Publisher: The Crowood Press, 2020
(8) Physics of Rowing
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/
(9) OZAWA ROWING EREEE 5 2020
http://ozawa-rowing.com/
(10) BHO—C1 27057 RN—bOBHEIEEH
http://mww.setarc.jp/columns/furukawa/
(A1) WA A AN ZO X —BRESI DRI ZRIERE—
A | BFRE - BKEBXR. DRt AMER. FEITF 1 2004
(12) O—1 VT DRRARN—IYRF
fea - MO Jm. Bhiktt : HATERR. FEITE 2011

)V Z—: 703N XS
https://www.sony.jp/actioncam/

(14) GoPro MAX
https://gopro.com/ja/jp/shop/cameras/max/CHDHZ-202-
master.html

(15) Concept2
https://www.concept2.jp/oar/macon-blade

(16) EXTERIE
https://qzss.go.jp/

(17) ZEXTERIE (JAXSA)
https://www.jaxa.jp/countdown/f18/overview/orbit_j.html
(18) MEMS (WIKi)
https://ja.wikipedia.org/wikiiMEMS
(19) MEE 7 2t (Wiki)

https://ja.wikipedia.org/wiki/%E5%8A%A0%E9%80%9F
%E5%BA%A6%E8%A8%88

(20) ILEE Y
https://akizukidenshi.com/catalog/g/gM-05153/
(21) 360FEBMEHEUEA 1

https://www.orihalcon.co.jp/technologies/documents/
how to_make_immersive_movies.html
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m Nielsen-Kellerman is turning 45

[CKG-50) FFFEL- PENTADBEZERIF TS -

https://nksports.com/

1977 - Richard Kellerman and Paul Nielsen meet Ted Nash through a mutual friend, and are introduced to the need for reliable voice amplification
and timing systems for rowing to replace the cardboard megaphone, stopwatch, and rate watch coxswains used at the time.
1978 - Nielsen-Kellerman Co. is incorporated in New York state and Richard and Paul design the first Cox Box while still working at Xerox as

research scientists.

CoxBox GPS

coxbox-gps

https://nksports.com/

SpeedCoach
GPS 2

https://nksports.com/cate
gory-rowers/speedcoach-

gps-2

EmPower

Oarlock
https://nksports.com/cat
egory-rowers/empower-
oarlock

A

GOXBOX

£ EMPOWER
’ OARLOCK

LiNK

Logbook

Live Stream
LiNK Logbook

COXSWAIN —TI

COACH OR OBSERVER

*Stroke Rate

«Catch Angle

Effective Stroke Length
*Average Work
*Current 500m Split
*Slip

Distance Traveled Per Stroke
*Peak Force

*Average 500m Split
*Finish Angle

*Power

«Oar Angle at Peak Force
«Stroke Count
*Wash
*Average Power
*Force
(average over whole stroke)
Total Distance
Total Stroke Length
*Work
Elapsed Time
*Heart Rate
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m Nielsen-Kellerman Hlstory (His Story) nttps://nksports.com/nk/nk-sports-history

1977 - Richard Kellerman and Paul Nielsen meet Ted Nash through a mutual friend, and are introduced to the need for reliable voice amplification
and timing systems for rowing to replace the cardboard megaphone, stopwatch, and rate watch coxswains used at the time.

1978 - Nielsen-Kellerman Co. is incorporated in New York state and Richard and Paul design the first Cox Box while still working at Xerox as
research scientists.

1980's

In 1984, NK expanded their product line to include the first generation StrokeCoach stroke meter and time designed for scullers and straight boats,
as well as the Chronostroke rate and stopwatch for rowing coaches. Richard and Paul also teamed up with two other rowing innovators, Dick and
Peter Dreissigacker, who had launched Concept 2 just two years prior to NK. Concept 2 had developed a rowing machine, but it lacked a
meaningful measurement of output. NK developed the measurement methodology and designed and manufactured the original monitor for the first

generation Concept 2 rowing machine. 2003 - The SpeedCoach Gold is introduced.

1980 - The CoxBox 2 is introduced.

1981 - The StrokeCoach is introduced.

1984 - The Concept 2 Performance Monitor
IS introduced.

1984 - The Chronostroke - Analog

stopwatch/stroke meter is introduced.

1984 - Moved to Markus Hook, PA

1988 - The CoxBox 3 and CoxVox are introduced.

1993 - The PaceCoach is introduced.

1994 - Move to Chester, PA.

1995 - The StrokeCoach Il is introduced.
1996 - The SpeedCoach Red is introduced.
1999 - The Interval 2000 is introduced.

2004 - Moved to a brand new plant built for NK.

2006 - The Cadence Watch is introduced.

2006 - The SpeedCoach XL 1-4 is introduced.

2008 - The CoxBox 4 is introduced. Removeable battery pack
2009 - The StrokeCoach Surge is introduced.

2011 - The CoxBox Mini is introduced.

2011 - The Blue Ocean Megaphone is introduced.

2012 - The SpeedCoach GPS is introduced.

2014 - The SpeedCoach SUP is introduced.

2016 - The EmPower Oarlock is introduced.

2018 - NK's cloud based platform LiNK Logbook is introduced.
2019 - The NK Loudspeaker 2 is introduced.

2019 - The CoxBox GPS and CoxBox Core are introduced.
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O—<vADE
i BAEX {EpEiaxX

1960FFEOO—< A oY I [CBARE

ELTHEHZUVIERIERFE DIV —DiEE

ENIECEK

https://tohoku-rowing.com/road-to-roma/

ah. BE. IEEICET SEEQREHZRBRSE W lZEE UL,
STCIE. TU—FEEDY ., FEICEU TBELXGRFENDITHREINTVRT O,
60FELZ DTS TEREBZDOVWTHY, SRFOEMDETZRRU X T,
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FrEhtnsas 520185 FR4FIR

gt (T1F~) ICEAT2IFHAE
SE NG
PR FR W ITFHE

ERVEARBRS ADER L Tikia S N7ciREk,
RowingDYIEFHIAB N ImAIICRIVSN TVWET, —BRBRSE CLWZETE U
hN—hDOYEIERFIE DR It ClEH Y RMNFFBAN FEERLTHUHISELT
HRLU THE<MEN DD EBNET,

ERREETDEREAT H Y X9 H, BEOHZENEN OTZHEEZ LK U,
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PR RFRBHE Health &Sport Science, Tsukuba Univ. 2 : 69-75. 1979
“TSUKUBA ROWING STYLE”ICE9 28 (1)
I35 JFE Bk [E— $5K 1ERK

FREEICE T SEZGMMFARI CThHY . SRDOKRTFZEMND LTCEEZERTH.
nElJZi%Iﬂ“-‘St"CL\Tt = U7z,

O—1 2 JI3@IFY (legdriye) , @L&FHHY (body swing) , PIURBOET (arm pull) , D3D
DEFEIC L D THERIND, BZE (rowing style) DFEFEICL DT, TNHSD3IDDFEZED KD ISERE L

CIR OV Zm[mIESNNERD,

HRDERFICITEEL2DDRIRRNDH D,

ZTD12lE, EE3DDIMFED-Q-QDIEIC, LEENDBEUVGSHSHAIULTIRY IF—RREETHY,
D12, OTQ-CND&L S ICEFEHHY EHITY ZIXIXFRFICIFEIS B DAdamiBETH D,

A —FREEFIBERCTZ X)) AREDERATLLERAINTHY, AdamiEEEFIEY1 X)) X TH
AINTUVS, inFEDOHFRERRICERLU CLBERMAIE, AdamEZEICIZIEULZV\WHD S “DDRER” =R

LTWLa,
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Physics of Rowing

[CKG-50) FFFEL- PENTADBEZERIF TS -

http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/

This site contains a series of pages covering the basic Physics of Rowing and, below, some frequently asked
guestions related together with links to where answers can be found.

Contents
*Basic Physics of Rowing [FAQ]
*Physics of Weight & Rowing [FAQ]

*Physics of Stream/Depth & Rowing [FAQ]

*Physics of Ergometers [FAQ]
*Bibliography & References
Credits

Basic Physics of Rowing
(Part of Physics of Rowing)

Contents
1.Propulsion
2.Resistance
3.Kinetic Energy
4.Centre of Mass
5.Speed Variation

6.Balance
7.Levers
8.Gearing
9.Appendix: Newton's Laws of Motion
2. ReSIStanCe P: power’
(2.2) P=ays3 V: verocity,
a . constant

5. Speed Variation

If a crew rows 1 minute at 4 m/s, and then 1 minute at 6 m/s, the total distance they cover is
60x4+60x6=600m. (5.1) W =60 x43+60x 6%=16800 Joules

The average power over the two minutes (= work / time) is 140 Watts.
Suppose the same crew just rows 2 minutes at a constant 5 m/s. They will cover the same distance
as before, but this time the total energy required is different.
(5.2) W =60 x 5% + 60 x 5% = 15000 Joules
so the average power is also reduced, = 125 Watts.
This means it is more energy-efficient to keep the same pace throughout a race (or
on an erg) rather than, for example, start fast and slow down, or start slow and speed up.

Speed Variation Fowar Variatian
10: 250: Ayerage Power=140 W
8r Ayerage Speed V=5 m/s 2nar
T o T 50
£ 5__ 5150;_______________ I
ra ] r____ - " r-—"—"17"-""-"rr """ ~ — R I N " " D
L) « I
L 4p $ 100F T
o [ o [
zfF saf
i r a, = 125 W
G_ 1 1 1 1 0- 1 1 1 1
0 2 4 & a o 2 4 § a

Time [s] Time [5]
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http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/#basics
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/weight.html
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/#weight
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/stream.html
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/#stream
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section1
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section2
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section3
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section4
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section5
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section6
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section7
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#section8
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/basics.html#newton
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/index.html
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/ergometer.html
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/#ergo
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/#references
http://eodg.atm.ox.ac.uk/user/dudhia/rowing/physics/#credits

: . ICKG-50) FIFEL- PENTADSBAERIZE TS -
Rowmg Faster 2nd Edition https://us.humankinetics.com/products/rowing-faster-2nd-edition

Author: VVolker Nolte
Publisher : Human Kinetics Publishers, 2011
ISBN: 9781492574187 Contents: (336 pages)

Part I: The Philosophy of Rowing — Bryan Volpenheim

Chapter 1. Winning at All Costs: A Historical Perspective — Thomas E. Well
Chapter 2. Developing a Coaching Philosophy — Angela J. Schneider
Part Il: Long-Term Athlete Development — Marnie McBean

Chapter 3. How Rowers Learn — Joseph Baker and Jorg Schorer
Chapter 4. Ten Factors Influencing Athlete Development — Istvan Balyi
Chapter 5. Planning for the Long Term — Carolyn Trono

Part Ill: Rowing Science — Tim Foster

Chapter 6. Rowing Physiology — Ed McNeely

Chapter 7. Monitoring and Managing Your Training — Wolfgang Fritsch
Chapter 8. Loads on the Bodies of Rowers — Paul Francis

Chapter 9. Biomechanics of Rowing — Valery Kleshnev

Chapter 10. Using Equipment More Efficiently — VVolker Nolte

Part IV: Training in Rowing — Katrin Rutschow

Chapter 11. The Mental Side of Rowing — Kirsten Barnes

Chapter 12. Training for Strength — Ed McNeely

Chapter 13. Effortless Rowing — Chris O’Brien

Chapter 14. Improving Performance With Nutrition — Peter W.R. Lemon
Chapter 15. Special Considerations for Adaptive Rowing — Karen M. Lewis
Chapter 16. Women in Rowing — Amanda Schweinbenz

Chapter 17. Managing a Team — Yasmin Farooq

Part V: Racing — Derek Porter

Chapter 18. Selecting Athletes and Crews — Al Morrow

Chapter 19. Tapering for Races — Ed McNeely

Chapter 20. Learning From Racing — Valery Kleshnev and Volker Nolte
Part VI. Future of Rowing — Trish Smith and Brad Alan Lewis

Chapter 21. Predicting the Future of Rowing — Wolfgang Fritsch and VVolker Nolte
Chapter 22. Shaping the Sport of Rowing — Matt Smith

Volker Nolte

Is director of the rowing program
and assistant professor at the
University of Western Ontario,
where he teaches coaching and
biomechanics. Since 1993, he has
led his men's rowing team to 10
Ontario University Athletics
Championships and three
Canadian University
Championships. In 2008, his
university crew won the German
University Championships and the
Temple Challenge Cup at the
famous Henley Royal Regatta in
England. He was the lightweight
men's national team coach with the
German Rowing Association from
1984 to 1990 and with Rowing
Canada from 1992 to 2000. His
national team crews won an
Olympic silver medal at the 1996
Atlanta Games, two world
championship titles in 1993 and
2000, and several medals at recent
world championships.

A o .'-‘,‘ 3
Seripus training for
SEerious rowers

Editor

Nolte received both a physical
education diploma (1976) and a
civil engineering diploma (1979)
from the University of Saarbriicken
in Germany and a PhD (1984) in
biomechanics from the German
University of Sport Sciences in
Cologne.
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@BIIIIIIIIW http://biorow.com/

BIOMECHANICS OF ROWING

[CKG-50) L - PEINTADEAZZRIF TS -

people make up the bigger BioRow team.

About BioRow : BioRow Ltd. is a research & development and consulting company based in the UK. It was
established in 2009 by Dr. Valery Kleshnev - a graduate sport scientist and silver Olympic medalist.
Since 1986, Valery has been involved in R&D and consultancy in rowing biomechanics and has spent more
than 20 years working at sport institutes in Russia, Australia and the UK. This experience gives us

the freedom, flexibility and efficiency to do what we love: study rowing biomechanics and help rowers

to row faster and more effectively. For many years, we have developed a wide network of collaborators:
electronic and mechanical engineers, software programmers and rowing scientists, to name a few. These

Research & Development consultancy for manufacturers of rowing equipment. :

We have successful experience working with well-known companies, such as Concept2, Nielsen-Kellerman, WinTech, RP3
- as well as some smaller companies. We can biomechanically test your product, analysis it's performance, then advertise
the possible advantages of the product, or report to the company confidentially about any points to be improved.

10/10/2020
The new 2nd edition of
Biomechanics of Rowing

Newsletters 14/03/2018
History of rowing force measurements

s

[”\1

: mon:c\ﬁ?ucs
In 2013 this design was licensed to Nielsen-Kellerman R.WI NG

and was used as a base in development of the
EmPower wireless oarlock (Fig.7,b). R p—

Products : BioRowTel Measurement System

Oar bend
. (force)
sensor

2D
Oar Angle
sensor
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The new 2nd edition of Biomechanics of Rowing

CONTENTS

Preface to the Second Edition Dr. Valery Kleshnev

1 Introduction [XVolker Norte KM

2 Measurements (EtH) [Rowing FasterlMzt

3 Analysis (7#7) SEIER S ZE Y,

4 Technique (TOZw) NK*Concept2|ZEtEH

5 Ergometer Rowing (z)L3d) ML TVBR LS T, L ) {
6 Rowing Equipment and Rigging GRE - UF¥27J) XZZEHORowings ; ‘(!
7 Performance Analysis in Rowing (/N7 4 —Y 2 X) fiEZ3DICMBEDLD &...

8 Various Cross-Disciplinary Topics (tHER3{%) T, THE ﬁ\
f .
BIOMECHANICS

Dr Valery Kleshnev spent ten years as a member of the USSR National Rowing team,
where he won a gold medal at the junior World Championships in 1975, a silver Olympic
medal in 1980 and a bronze at the World Championships in 1982. After graduating in

physical education in 1984, Valery was awarded a PhD in rowing biomechanics from the
Saint-Petersberg Sport Institute, Russia, in 1991. In 1998 he was employed by the
Australian Institute of Sport and moved to Canberra, where he worked with the world's best
rowing coaches and crews. In 2005 Valery took a position of National Biomechanics Lead
at the English Institute of Sport and moved to Britain, and helped the British rowing team to
win two gold and four other medals at the 2008 Olympic Games in Beijing.
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2:04.98
1:58.57
1:58.57
1:45.00
1:45.00
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’AEV)"’(A 202235
b= Ir—= 500m  1000m  1500m  2000m7EIE JIV—% YL T I\ T a0 BRE% BRERIEA
2  HE#S%KR%E 02:03.21 04:1882 06:34.14 08:41.41 5 )ZE LpETA 82195 61 4620 7-3575 5
3 {EEEkRS  02:03.82 04:15.52 06:26.98 08:32.16 3 —— — - —
4 EEX4S 02:04.56 04:13.55 06:20.99 08:21.95 2 38 EIRERS Sen 4o | 62 | Aol | gasls £
-~ AN . -
5  E,x&RC  02:18.66 04:4851 07:16.73 09:41.01 6 48 PSR 83676 53  27.00 8:09.76 0
E K = AN
6 FEAZI KL 01:5851 04:03.57 06:09.24 08:10.29 1 58 HskeE 8:41.41 65 57.80 7:43.61 4
6% Z8KkE&RC 9:41.01 66 60.80 8:40.21 6
VTR L
L—y 0 — 500m  1000m 1500m 2000m 24 L%b (2“10'/500m) [8740°/2000m]
1 MWL R 02:02.17 02:12.41  02:14.38 02:07.80
2 HBE%REZ 02:03.21 02:15.61 02:15.32 02:07.27 20.00
3  {kEeEkE  02:03.82 02:11.70 02:11.46 02:05.18 10.00
4 EES 02:04.56 02:08.99  02:07.44 02:00.96 00.00 e
5 EHALARC 02:18.66 02:29.85  02:28.22 02:24.28 0 750 500 750 1000 1250 1800 1750 2000
6 FAKFEIFN 01:5851 02:05.06 02:05.67 02:01.05 02:10.00._ 04 :20.00 06:30.00  08:40.00
B4 L5 (2710° /500m)
L—y - 500m 1000m 1500m 2000m
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2 [HBS%RE -00:06.79 -00:01.18 00:04.14 00:01.41
3  {EEEERS  -00:06.18 -00:04.48 -00:03.02 -00:07.84 . NG SR D A s B4
4 EFL  -00:05.44 -00:06.45 -00:09.01 -00:18.05 Az I FL—ERS K& —ERER=S
5  Ek4&RC  00:08.66 00:28.51 00:46.73 01:01.01 e EKERC AKEIFL
6 FAHKFIFML -00:11.49 -00:16.43 -00:20.76 -00:29.71
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