THE ANNUAL REPORTS OF
HEALTH, PHYSICAL EDUCATION
AND SPORT SCIENCE

VOL.40, 33-38, 2021

,33,

R

-t

=

Mechanical outputs developed during rowing movements using
fixed and slide mode rowing ergometers
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ABSTRACT

Usually, a rowing ergometer is installed on the floor, but it has been pointed out
that the kinetics, kinematics, and coordination of muscles are different from rowing
motion on water. In order to solve the above problems and simulate rowing
operation on water, recently a slide ergometer in which two slides move forward
and backward and a dynamic ergometer in which a stretcher moves forward have
been developed. The purpose of this study was to clarify the characteristics of a
slide mode rowing ergometer compared to the conventionally used fixed ergometer.

Subjects performed rowing movements using two different style ergometers, a
rowing ergometer (Concept 2, model ¢ indoor rower) fixed to the floor and slide
ergometer on rails conditions. The subjects were 11 high school level rowers and
performed 2000m race simulations under two conditions. Rowing movements were
filmed by high speed video camera (250fps) from right angles beside the subject.
The calculated variables were the spatio-temporal variable of the handle, the
mechanical output of the handle and stretcher, as well as trunk, hip and knee angles.

Stroke frequency of the slide ergometer was higher than the fixed ergometer. The
slide ergometer indicated had lower handle force and higher stretcher force than the
fixed type ergometer. The hip joint extension angle of the slide ergometer was
larger than the fixed type. From these results, it is suggested that because the
exertion of force in the upper limb was small while using the sliding condition, a
large amount of exertion and movement in the lower limb was required and the
involvement of the hip joint and the trunk was increased.

Rowing movement performed on slide condition has characteristics as larger
mechanical output in legs compared to fixed one, which might be simulated
movements as on-water rowing conditions
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mean = SD mean = SD significant
2000m time 08302 = 3352 08285 = 37.07 n.s.
Handle velocity (m/s) 179 = 02 176 = 0.16 n.s.
Handle DPS (m) 145 = 011 141 = 0.1 n.s.
Stroke rate (stroke/min) 205 = 176 321 = 388 *
Drive time(s) 1 = 007 094 = 009 *
Recovery time (s) 1.03 = 01 094 = 0.4 *
Seat Velocity(m/s) 126 =+ 028 114 = 023 n.s.
Seat DPS(m) 056 = 008 051 = 0.05 n.s.
Handle peak force (N) 5961 = 1226 5584 = 937 b
Handle peak force (Nkg) 968 = 203 932 = 148 n.s.
Time to peak force (s) 045 = 005 038 = 006 **
Handle force impulse (N+s) 2807 + 326 2852 = 64.19 n.s.
Handle force impulse (N-s/kg) 48 * 036 481 = 123 n.s.
Handle peak power (W) 9615 = 2662 9156 = 2261 *
Handle peak power (W/kg) 1594 = 397 1522 = 34 *
ST peak force(N) 7362 = 1357 8218 = 1398 e
ST peak force(N/kg) 1239 = 236 1373 = 169 b
ST force catch(N) 4375 = 948 4152 = 976 n.s.
ST force catch(N/kg) 73 = 1.5 69 = 11 n.s.
ST impulse(N+s) 3745 = 565 4179 = 801 *
ST impulse(N-s/kg) 624 = 074 693 = 086 .
ST rate of force development 1672 = 376 2254 = 609 =
Knee extension angle(deg) 1448 = 946 1415 = 7.11 n.s.
Knee flexion angle(deg) 486 =+ 85 499 = 928 n.s.
Hip extension angle(deg) 1614 = 795 167 = 547 =
Hip flexion angle(deg) 454 = 651 50 = 533 n.s.
Knee extension angular velocity(deg/s) 191.6 = 2857 1809 = 2145 *
Knee flexion angular velocity(deg/s) <1574 £ 2084 -1582 = 11.18 n.s.
Hip extension angular velocity(deg/s) 2276 £ 3769 2253 = 2762 n.s.
Hip flexion angular velocity(deg/s) -179.3 £ 3226 -2032 = 36.87 n.s.
Knee extension angular acceleration(deg/s2) 7315 = 1359 773 = 107.72 n.s.
Knee flexion angular acceleration(deg/s2)  -1038.2 = 180.82 -1013.7 = 126.89 n.s.
Hip extension angular acceleration(deg/s2) 7869 = 13324 10454 = 343.96 *
Hip flexion angular acceleration(deg/s2) (1128 = 2211 -1180.2 = 3201 n.s.
n.s.no significant, *:;p<0.05, **:p<0.01
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