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Proposal and Development of Practical Bicycle Generation Using Coreless Synchronous Generator
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Abstract

Human-powered generation system using bicycle nowadays are being common as innovations by
do-it-yourselfers and Sunday-innovators. But, unfortunately, there still remain rooms to discuss to realize practical
use and industrial design. Human-power can produce electric power more than hundreds watts by pedaling bicycle
and shall be deemed as huge unutilized energy resource.

In this report, the concept and possibility of practical human-powered generation are discussed. Also, its
experimental study using prototype systems is described. As a result of experiments, the maximum power of 956 W
was obtained, using a “trainer type” bicycle generation. Therefore, it is clear that the proposed human-powered

generation system using bicycle functions enough from the viewpoint of the output power.
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Table 1 Results of data-base searches

Database IDream II (former JICST)
URL http://pr.jst.go.jp/jdream2/
TN RA—H+
Keyword R+ R
eywor N5 E HERE (KW or Whi
Number of hit 10 81 5
HERGR 12
Manual BA78 E(F A FEIGH) 10
classification by EX - AERER T
authors EENE LR ¢ 10

A3 : 6

Database Industrial Properly Digital Library Database ISI Web of Science

URL http://www.ipdl.ncipi.go.jp/homepg.ipdl URL http://portal.isiknowledge.com/
Keyword HEZERE BERHEAFE Keyword bicycle +generator | bicycle +electric
) BERF 1 2 ¥ 2 389 Number of hit 5 26
Number of hit
ERFE 1 ERHZE ;88 Manual dynamo S5 : 2
Manual A FE - BB ;155 classification by electric bicycle B{% : 9
anua
] ) EH - TR NHEERE 74 authors physical/medical B4% : 11
classification by .
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authors \ . "
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Figure 1 Concept of Bicycle Generation System
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Table 2 Calorie consumption

by bicycle and running @

male male female female
speed
(65kg) (75kg) (45kg) (55kg)
bicycle
257 keal | 297 keal 165 kcal | 201 kcal
(8 km/h)
bicycle
312 kcal | 360 kcal | 200 kcal | 244 kcal
(10 knv/h)
Tunning
456 kcal | 527 kcal | 316 kcal | 386 kcal
(7.2 km/h)
running
811kcal | 936 kcal | 562kcal | 686 kcal
(12 knm/h)

Table 3 Example of average power measured at Tour

De France ©

Duration 3:51:36
Distance 181.5km
Average Speed 47.0 km/h
Average Power 206 W
Peak Power for 5 sec. 830 W
Peak Power for 1 min. 403 W
Peak Power for 5 min. 308 W
Peak Power for 1 hour 231 W

Table 4 Comparison of size of generators

proposal conventional
Type coreless iron-core ratio
generator generator
output [W] 200 200 1.0
diameter [mm] 165 150 1.1
height [mmn] 22 197.5 0.11
weight [kg] 1.7 9.0 0.19
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Figure 3 Photo of “trainer type” generator

Table 5 Axle ratio of “trainer type” generator

front - rear ~rotation ratio axle ratio o
(tire : generator) | ( crank/ generator)
1 42 :26 0.104
2 42:23 0.092
3 42 .21 0.084
4 42:19 0.076
5 42 :17 0.068
6 42:15 0.060
7 42:14 0.056
8 | 42:13 0.052
680.58 : 115
9 52:26 0.084
10 52:23 0.074
11 52:21 0.068
12 52:19 0.061
13 52:17 0.055
14 52:15 0.048
15 52:14 0.045
16 52:13 0.042
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Figure 5 Measurement circuit (AC output)
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Table 6 Conditions on Results of measurement

. Maximum Rotation Speed of 5-minite
operator | Load [Q)] | Gear Ratio ) o
power [W] | Maximum power [min" ] average [W]
(a) 30 52:13 956 2688
(b) 30 42:15 639 2205 242.0
(c) 18.75 52:13 139 869 102.3
(d) 50 42:17 141 1225 62.1
(e) 50 42:17 131 1113 35.9
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Figure 9 Torque - crank rotation speed characteristics
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