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Load accuracy in three types of bicycle ergometers
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Abstract

The purpose of this study is to determine the accuracy in the three types of bicycle ergometers with electromagnetic brake : Fujin raijin
(FR), POWER MAX V3 (PM), and EXCALIBUR SPORT 2500 (ES). Output power was measured by torque meter bonded to the
crank shafts during three trials ( low- intensity continuous test, wingate test, incremental exercise test). Power difference calculated by
dividing power output by set load. The power differences during all three tests were significantly smaller in FR than in PM and ES. Power
difference during low- intensity continuous test was FR—1.8 % ; PM—3.0 % : ES—4.8 %, wingate test was FR 0.2 % ; PM—3.2 % :
ES—5.1 %, and incremental exercise test was FR—1.5 % ; PM —11.0 % ; ES—2.2 %. In addition, when the three trials were compared,
power difference is higher during the incremental exercise test (FR—0.7-4.0% : PM :—14.3%- —7.7 : ES—6.9-0.0%) . These findings
indicated that FR has a smaller error between set load and actual power output in aerobic / anaerobic load modes, and stable power

display is achieved.
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Table 1 Product Specifications of each bicycle ergometer
Load system Load accuracy ) Control range
FR Electromagnetic brakes gij}:g ig';:,’{’ ( Mg\l_}g(gﬁ“}
PM Electromagnetic brakes No listed 0-12kp
P<I00OW: £2W
ES Electromagnetic brakes 100 W<P<1I500 W: £2% 8-2500 W

P>1500 W: 5%
FR; Fujin raijin, PM ; POWER MAX V3, ES; EXCALIBUR SPORT 2500
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Fig. 1 Experimental set-up
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Table 2 Power output at the time of every five minutes
during low-intensity continuous test

Time Power output (W)
{min) FR PM ES
5 311.9x15* 307.6+98 3005+7.6
10 3109=x1.1" 305.5+105 3014+72
15 3100147 305.7+£9.0 2996£78
20 308314 304.8+72 299.0+6.0
25 310.4+1.3" 3068767 2996x6.6
30 309.5+1.8" 3060747 2086+6.1
35 309717 30594847 2085+6.2
40 309.9+12 305.9£82 300.1 6.2
45 S09:1:+1.5 305.1£8.8 2906+55
50 308.7+16" 3052+76 3005+54
55 307410 3039=x77 301.4£50
60 306308 303268 2085+57
Average 309.3+15 3055+12 2998+10
Cv 04 % 2.7 % 21%

Values are mean and SD. Reference value is 309 W
* Significant difference between FR and ES

" Significant difference between ES and PM

CV : coefficient of variation

2, BAA 2545 - 309 - 3 I BTy — i
PEHEBICRE -7 (p<005). MAT, /7 —lO%E
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Table 3 Power output at each session during wingate

test
Session Power output (W)
FR PM ES
1 1021.1x£26° 1006.6+£3.4* 9792+206
2 10185+2.6" 992.8+2.8° 9744187
3 1018.0£3.17 987.9+26° 972.7+1638
kS 1018.7£3.0" 982.8+28° 9715x158
5 1019.0£2.8* 980,327 970.4+14.7
6 1020.0£3.17 9788+27 9696134
7 1020.8+3.27 9784317 969.2+13.2
8 1020.8+3.1" 978.6=£3.5° 968.2+12.2
9 1022:143.1* 979.4+34* 9676119
10 1022722 980.4+3.6° 966.4+11.0
11 1024323 979.6=5.0° 966.5+10.8
12 1024617 982.9+48° 966.0£10.7
13 1022:34:2.3" 084.2+497 964.1+10.0
14 1018.9=1.9 9853497 964.4+11.0
15 1020.8+£2.8" 986.7£5.1% 964 8+94
16 1023.0£2.5 986.8+7.37 964.2+89
17 1018.5x25" 9899547 963.6+84
18 1021.7£2.6 990.8+5.0* 9629=86
19 1019.6+24" 992.3+5.37 962.6=8.0
20 1021.7£37  993.3+507 962376
Average 1020.9+20 985.9+20 967.5=44
Cv 0.3 % 0.4 % 1.2%

Values are mean and SD. Reference value is 1019 W
* Significant difference between FR and PM. FR and ES
® Significant difference between ES and PM

Table 4 Power output at the time of every five minutes
during incremental exercise test

Time Power output (W) Reference
(min} FR PM ES value (W)
5 936+02° 831+11°  945+07 90

10 132604 1183+1.7% 1422+06 135
15 1760403 1635%£23* 177507 180
20 2188+04% 2007+23% 2239+06 225
25 260706 2453+23° 2699=+09 270
30 306507 284.0+£22% 3026=*12 315
35 3529056 3265+21° 3467L12 360
40 398708 3573x20° 3855=x14 405
45 4459+0.8" 393.3%£23% 4209x17 450
50 491407 4241+1.8" 4607£1.8 495
55 5282=x03" 465717 5048=£20 540

CV 02% 0.9% 0.4 % s

Values are mean and SD
* Significant difference between FR and PM, FR and ES
* Significant difference between ES and PM
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Fig. 2 Power difference during each test shown as power
output relative to reference value
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