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Finding the “Edge” — Talent and Technology

How can Science and Technology help
rowing coaches to develop performance?

10.30 — 11.30 Ergometer Training Kurt Jensen DEN
11.30 — 12.45 Questions and discussion

BWEdish Winter Sports Research Centre Mld-
weden University, Ostersund, Sweden
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VO, max increases with body mass lifted in 0.73 power,
o, While maksimal anaerobic capacity increase with muscle mass

VO, max
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Concept2_ The Dynamic Erg Redefined [www.keepvid.com].mp4
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% Drive

Anders Vinther, 2008

At training venues, boathouses and gyms all over the world right now, athletes are dutifully logging
kilometers at low stroke ratings of 18-24 som, While thare are benefits 1o this practics, Concept2 has some
concern over the impact of low stroke ratefhigh force work done during long training sessions. Cosches
&nd ath'etes need to understand the sffect of stroke rate on the average fores reguired to achieve a desired
power output or pace. At low stroke rate the average force will be significently higher for & n pace.
Accaunt for this reality by targeting a slower pace during low stroks ¢ woml High velume, low sxrok;|

| rate work &t hagh power output has the potential for causing overuse inju

Chris Wilson, 2008
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Regulation of resistance

* The elastic band

* The Drag factor

Figure 2 — Regression plot showing the linear relationship between stroke frequency and power at three different stroke lengths at zer
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Regulation of resistance

The elastic band
The Drag factor

Personal communication:

”l am typically about 110 in drag factor. The ideal is
probably higher, but relative to the water is fairly realistic

The shorter the distance the higher the drag factor

| perform significantly better at maximum drag when going
for 100m all-out.

At 1 min all-out | will typically choose between the two
extremes”

22-01-2011



50 | Future study?

70 90 110 130 150 170
Drag

Ergometer Rowing With and Without Slides

A. Holsgaard-Larsen, K. Jensen
Training & Testing
IntJ Sports Med 2010; 31(12): 870-874

Table 1 — Descriptive characteristics of the subjects

Elite

Age training Weight Height VO, max

in-1

(years) (years) (kg) (cm) (L min-t)
24+3 62 71.3+123 177+8 42+05
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Protocol

* 3 sub-maximal 6-min tests at 40 %, 55 %, and 70 % of their seasons best
6-min all-out mean power performed on a stationary ergometer and 6-
min all-out test to simulate a 2000 meter on-water race
* Stroke rate and drag factor (adjustable resistance) of the ergometer were
adjusted by the rowers to be the same during slide and stationary
ergometer rowing according to their previous experience
Table 1 Power, heart rate, medn VO, Bvalie. gross econanty, snd axpgen deficr
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Physiological aspects

AVO, kinetic
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Box-plots of a) stroke frequency (SF), b) stroke length, c) time of drive phase, and d)
time of recovery phase for slide (open) and stationary (closed) ergometer at 40%,
55%, 70% and at all-out. Data are averaged from all rowing strokes between 180-300s
of the test.
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May be the solution?
e S —

”"No ergometer has yet been made that can closely emulate the
sensitive response of a racing shell to the movements of the crew in
the boat (acceleration of the mass of the crew, pitching, yawing).
What we need is a rowing flume, similar to a swimming flume”
Bruce G. Grainger, 2011

Training
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Intense Interval Training

Types of anaerobic training

Type of anaerobic training Exercise intensity Duration of exercise (s) Duration of recovery
(% of maximum speed)
Speed 100 2-10 50-100s
Speed endurance production 70-100 10-40 >5 times exercise duration
Speed endurance maintenance 50-100 5-90 1-3 times exercise duration
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The race

Table t Stroke rae, peok force. peak powey, work and power per stroke and Tverage power for stroko and recovery during a typlcal
rowing race i the sngle scul. Aesults are compded from biomecharizal measurements and evalirtions In the former department of
blomechancs of e Humboiot-Unvers kit at East Berln and the center of rowing resaarch of the former East Gemmary icourtesy of
P. Schwantz ond ¥ Roth).

Tima Etroka Peak Peak Foak oo pat Poww par Average
e force velocity DOwer stroke Mroke Porer
mn, 31 )/ mni IN) (m/= ) Ny w wh
Speed 0542 1000~ 1600 3.0-40 25003000 2001100 800~ 1200 500-700
Speed endurance production 34.33 600~ 800 2.2-35 1400~2800 800~ 950 7001000 4504600
Arobic Power, (VO,max) 30-38 500~ 700 20-22 10001600 &50- 800 800~ 900 350450
Speed endurance maintenance 34-33 800~ 700 2.2-258 1300-1800 700~ 800 750-1000 400-500

Power. W

Ten of Denmark's best rowers smashed the World Record for a team going 24
hours non-stop on the indoor rowing machine over the 24 - 25 November.

They set the new World Record by completing a massive 512,649 metres at
Copenhagen’s central train station watched over by commuters.

The Danish team's tactics was to switch rowers every 15 seconds and to row as
hard as possible in those 15 seconds. After two hours of rowing, two athletes had
a 15 minute break. This made it 45 minutes rowing followed by a 15 minutes break
for each rower in the space of an hour.

“Our tactic was to go hard out and the first 12 hours our pace was 1:21.9/500
metres, so we survived on this big lead over the last 4 to 5 hours where we all
really suffered a lot to keep ourselves going”

24 hours: 1*15 sec on/9*15 sec off ...

Average Power 585 ~ 1:24 ~ 2000m 5:37 (Rob Waddell, WR)

256 *2000 meters at WR Pace

22-01-2011
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Description of Intensity

A1/A2/A3 high to very high intenity

B/C

‘X.xu

medium to race pace intensity

-
o
i

1.04

Power, W

—
///I
D/E low to very low intensity O YT SO S TRy .t
Tirwe, min
Pace %2km Time Reps rec BL HR% Physio. Eff.
Al Start >180 5-10s 5-10 50-100s An Power
A2 first 300m >140 10-40s 3-12 >5 EXD An Capacity
A3 last 300m >100 10-90s 3-12 >3 EXD An Tolerance
B 1-3km 95 3-9min  2-8 5-10min  >10 95-100  Ae Power
C 6-8km 80 10-20 min 2-4 5-10min  3-5 90 Ae Capacity
D 12-20km 70 1-2 hours 2-3 80 Ae Endurance
E Rec 50-60 1-2 hours 1-2 70 Ae Recovery
Race
Specific
"Transportation”
80% c "Threshold”
2722 ”Utilization 1/2”
50-70% D/E
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Do we need base training?

180%

Race 150% / H1/A2
Specific 10-12% training

C 8-10% training

7?7
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Jobany E. Nilsson < Hans-Choister Holmberg
Per Tweir - Jostein Hallin

Effects of 20-s and 180-s double poling interval training
in cross-country skiers
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This study showed that 6 weeks of 20-s or 180-s double poling interval training,
three times a week, significantly increased power output in both 30-s and 6-min
tests, as well as in selected physiological and biomechanical parameters.

The significant improvement in the 6-min test, in both IT20 and IT180, indicates
that upper body power training might usefully contribute to improvements in
performance in cross-country skiing.

With reference to the training effects found in our study, we suggest that cross-
country skiers in general, and sprint skiers in particular, may integrate the interval
models used in this study in their training program.

The sprint discipline consists of 4-5 heats of 3-min high intensity work in each
heat, where double poling is one of the most dominant techniques.

However, the specific relevance of double poling ergometer training for
crosscountry skiing in the field condition on snow still remains to be investigated

Table 2 Mean (SD) pre- and post-tmining results. Peak powerund  centration during dowble poling at submaximal work mtensities
moan power in the 30-5 test and eenn power, force and cycle  The hody mass dd nol change sagnificantly within any of the
fregquency i the Gqnin performance wost. Pesk and maximum  groups hetween the pre- amd post-test

Oxygen upl

ke as well s work efficensy and blood Mctute con-

0-s interval truinmg (KT20) 180 imterval trasning (KTI80) Control (CON)

n=o ] "

Pro-traming Post-tratning "6 changs Pre-irvining Post-truining “e chamge  Pre-training Pod-tmaming % change

Maean power, 294 (065) 3 (0W) 2% {16) I73(055) IO 1TV S I32(0.74) 33508 1 b

concentral
(mmaol |

|30« (W kg )
Peak power, 34907 4221085 2* (4 3016 J6Ses 1T 381 (084} 386085 145)
ETIPRA \e
Mean power, — 191(040) 207 (037) K (%) 1H6047) 210004  16% (k) 20043 206035 <18
y ke )
Average foece. 1o @3 172029 T 103 182 (030) 15% (1 1L75(042F 175 (03X %5
6mun (INkg )
Cycle frequency. 48.2(19) 51629 12% (¥) 494070 SR EL ] &0 K48 S037.0) dan)
& min (¢ min~')
VOhpas 01899 S (103 1oy N T RAT 624 (20 (2 nid 6y 62055, -1 (4
(ml kg™ min~")
PO SM205 534 v -1 (4 530003 552(7%) &0 AT e 524445 -2 (3
=l le = ‘.
+
Work effioency” #6610 406 164) “0" v} 42045 41048 T (5 00455 .562) ~2(5
(ol kg ' minh
Blood lactate 46(1 %) 41000 -4 (%) 3810 1.1 (08} 18" (M 32D 3L 04

" At the 1x

* Variable significantly differont between pee- and post-test, £ <005

) and 150 W stage for females and males, respectively
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Four weeks of speed endurance training reduces energy expenditure during exercise and
maintains muscle oxidative capacity despite a reduction in training volume.

laia FM, Hellsten Y, Nielsen JJ, Fernstrém M, Sahlin K, Bangsbo J.

Dept. of Exercise and Sport Sciences, University of Copenhagen, Copenhagen, Denmark.

Abstract

We studied the effect of an alteration from regular endurance to speed endurance training on
muscle oxidative capacity, capillarization, as well as energy expenditure during submaximal
exercise and its relationship to mitochondrial uncoupling protein 3 (UCP3) in humans. Seventeen
endurance-trained runners were assigned to either a speed endurance training (SET; n=9) or a
control (Con; n = 8) group. For a 4-wk intervention (IT) period, SET replaced the ordinary training (
approximately 45 km/wk) with frequent high-intensity sessions each consisting of 8-12 30-s sprint
runs separated by 3 min of rest (5.7 +/- 0.1 km/wk) with additional 9.9 +/- 0.3 km/wk at low
running speed, whereas Con continued the endurance training. After the IT period, oxygen uptake
was 6.6, 7.6, 5.7, and 6.4% lower (P < 0.05) at running speeds of 11, 13, 14.5, and 16 km/h,
respectively, in SET, whereas remained the same in Con. No changes in blood lactate during
submaximal running were observed. After the IT period, the protein expression of skeletal muscle
UCP3 tended to be higher in SET (34 +/- 6 vs. 47 +/- 7 arbitrary units; P = 0.06). Activity of muscle
citrate synthase and 3-hydroxyacyl-CoA dehydrogenase, as well as maximal oxygen uptake and 10-
km performance time, remained unaltered in both groups. In SET, the capillary-to-fiber ratio was
the same before and after the IT period. The present study showed that speed endurance training
reduces energy expenditure during submaximal exercise, which is not mediated by lowered
mitochondrial UCP3 expression. Furthermore, speed endurance training can maintain muscle
oxidative capacity, capillarization, and endurance performance in already trained individuals
despite significant reduction in the amount of training
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ORIGINAL ARTICLE

Effect of endurance training on performance and muscle
reoxygenation rate during repeated-sprint running

Martin Buchheit » Pierve Ulland

the effect of an 8-week endurance training program on repeated-sprint (RS)

performance and post-sprints muscle reoxygenation rate in 18 moderately trained
males

These data also confirm the importance of aerobic conditioning in sports, where
repeating high-intensity/maximal efforts within a short time-period are required

22-01-2011
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* The role of intensity * The role of duration:

PHYSIOLOGICAL TRAINING

Be specific (and individualize)
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ERGOMETER TRAINING

Be specific (and individualize)
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Force, N

B

Be specific

* Individual stroke profiles
("fingerprints”) during
rowing in a boat

0.0 05 1.0
Hand position, m

15 2.0

vome 10 No 115 ROWING Biomechanics Newsletter ocober 2010

€2010: Dr. Valery Kleshnev, iy biorow com

A: Rowing on DIR s quite similar to rowing on an erg
on slides: the force increases faster at the catch then on a
stationary erg (Fig 1), which i1s caused by a smaller moving
mass and lower mertia forces (RBN 2003/10). The magni-
tude of the handle force is similar on all types of ergs and
significantly lugher than on-water, due to the presence of a
gearing in a boat (RBN 2005/03).

k00 = Fig. 1
——Boat
B00 - ) e DIR
_ ~_N\, — Slides
100 N\ Static

06 0.8 1.0 1.2 14
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Recommendations

Coaches should be prepared to individualize training programs in regard to volume
and intensity to suit each athlete

Provide good supervision of technique while athletes train on an ergometer

Make sure that the longer session is broken up into shorter pieces with
appropriate rest and stretching in between the pieces

Use (in general) lower drag and adapt the drag factor to increase specificity of the
work out

When appropriate, use a sliding ergometer

Use some forms of cross training in conjunction with ergometer training in order
to achieve the necessary training volume

Try to place ergometer sessions and weights sessions on separate training days, or
at least several hours apart

ThankYou |

http://www.sdu.dk/staff/Klensen.aspx
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