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Development of Bicycle Ergometer
to Estimate the Non-Alacid Metabolism Work Capacity
—The modification to determine the maximum anaerobic power-—

Akira SHIONOYA, Mituhiko HASEGAWA and Hitoshi MiYAKE

The object of this study is to develop the bicycle ergometer to estimate the non-alacid metabolism work
capacity, especially in this paper, the modified method to determine the maximum anaerobic power. In this

mew method, the maximum anaerobic power is decided as follows;

The correlation between pedal loads and pedal cycling velocity in driving ergometer is estimated by a
quadratic finctions. This quadratic function is adapted to Hill's equation” (P+a)v={(P,—P)b” a fixed
number of force (a) and velocity (b) is decided. Hill's equation is transformed to power equation”

PV=0bP{l (P,+a)/(p+a) —1},

this power equation.

the maximum anaerobic power is decided by inserting 2 fixed numbers into

Key words: Lrgometer, Non-alacid metabolism, The maximum anaerobic power, Hill's equation
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Fig. 1 The relationship between the revolution
and load in driving ergometer. A linear
regression line is Y=—15.5X+221.2
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Fig. 2 The experimental procedure in this study

Fig. 3

Fig. 4
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An example of output from the experimental
procedure in this study
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Pedal Load (kp)

An estimation of relationship between
the pedal cycling velocity and pedal
load in driving ergometer by a quadratic

function
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Fig. 5 An adaptation for Hill's equation
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Fig. 6 Hill's equation in driving ergometer in
this study

Table 1. The maximum anaerobic power and

pedal cycling velocity to each lead in

subjects
PVmax
Height | Weight | PVmax lkp tkp Tkp 10kp 1%kp
Sub. wt
{m) k) {watt} (rpm) { trpm} | irpm) | ipm) | {rpmy
(watt kg)

183.0{ 76.0f 1283|16.88; 200| 188 164| 127y &
180.0| 75.0| 1470|19.60 241 218 186 147| 113
174.0| 68.0] 1306|19.21| 222| 198] 168 132] 93
182.0 75.0| 1329/17.72| 218f 183 163 131 7
178.0 70.0| 1238{17.69| 215 192 162| 125 72
AVE.[179.4| 72.8[1325.2| 18.22| 219.2| 196.8| 168.6| 132.4| 90.6
S.D| 3.2[ 3.2| 78.4] 1.02| 13.2] 11.2| 8.9 7.7 13.2
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Table 2. A linear and quadratic function for
estimating the maximum anaerobic
power and Rmax, P in subject

Linear | Rmax Quadratic| Rmax

Sub. Equation | {rpm) Polkp) Equation| (rpm) Plkp)
Y=8.14%~ Y= 0.77% .
A N 223.78 | 25.60 -0.23X [ 200.19 | 16.27
23,78 +200.19
= =048
B |7 o650 | 22.53 | 5K | 247.35 | 18.36
+266.5 -217.35
Y=11.0X~ Y=-0.44X
C 243.00 { 22.09 -5.36X | 227.38 | 17.44
243.0 +997 38
¥-9.5% - Y=—0.34X
D - 227.17 | 23.91 -6.42X | 223.07 | 17.60
2217 +99.07
¥Y=1117X ¥=-0.66%
E I 237.83 | 21.29 -3.30X | 217.90 | 15.80
07,83 21790
AVE. 239.66 | 23.29 | —-—-[223.18] 17.09
S.D s 16.55 1.52 | — | 13.89 0.93

Table 3. An adaptation for Hill's equation

P Energy Supply (P — P ) /v
(kp) Sub.A | Sub.B | Sub.C [ Sub.D | Sub.E
1 0.076 0.072 0.074 0.076 0.069
4 0.065 0.066 0.068 0.072 0.061
7 0.056 0.061 0.062 0.065 0.054
10 0.049 0.057 0.056 0.058 0.046
12 0.040 0.048 0.048 0.052 0.044

Table 4. A relationship between P (load) and
P,—P/v, which is equal to energy
supply velocity in subjects

Sub et || bl of S
A —o0.996252 |V HLEER ] 001
R —0.979855 | Y88 1 0.01
C —o.991073 [Y"E2E | 0.0
D —0.992705 |Y~¥ 0 0.0t
B —0.995138 | ¥ %] 001

Table 5. Hill's equation fixed number “—a”
and “—b”, modified maxmum anaerobic
power and force detected PVmax in

subjects
Modefied | Modefied Force
Sub. Fixed N*~a" [ Fixed N*~b" |  PVmax | PVmax/wt | detected
{watt) (watt ' kg) | PVmaxtkp)
A 24.93 316.90 | 643.05 8.46 7.12
B 35.88 | 478.24 | 903.90 12.05 8.23
C 33.53 | 433.85 | 789.31 11.61 7.80
D 35.73 | 447.83 | 786.56 10.49 7.92
E 30.02 423.65 | 704.99 10.07 7.07
AVE. 32.02 420.09 | 765.56 10.54 7.63
S.D 4.13 54.77 88.11 1.26 0.46
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