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Abstract: According to the law revision of TPMS mounting obligations in Korea, researches about energy harvester
which is the alternative of the battery are actively performed by many groups. Because WSN (Wireless Sensor
Network) has the proposition of “Install and forget” and the power supplier also has the same performance as the
vehicle’s lifetime. In this paper, electromagnetic induction type of energy harvester through the relative motion between
the rotating wheel and the fixed brake disc is introduced by using the most efficient source as the rotating motion in the
view of vehicle’s mechanism. The coil on the wheel and the permanent magnet at the brake disc are arranged in several
ways. These various arrangements are the number of coil turns are consisted of design variables. By using the
orthogonal array to reduce the experimental cost, the optimal composition is verified through the experiment. Finally
the validity of the module is considered by measuring the level of storable electrical energy.
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Fig. 1 Concept of rotational electromagnetic induction
energy harvester
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Table 1 Tire revolution in accordance with vehicle’s

velocity
60 km/h 540 RPM 9 Hz
100 km/h 900 RPM 15Hz
0-20mm

,_— Rotator —

| — Magnet

Stepper
motor

——n s

Terminal(8pins) Balance weight

Groove

Fig. 3 Concept of test apparatus
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Table 2 Selection of magnets

A Cubic Magnet Cylindrical Magnet

a4  10x10x5(mm)  5x5x5 (mm) ®3x5 (mm) Pd5x5 (mm)
- = - = = = - b
4T MEE Lo 4EY OF 4EE g uEE oF

L;t:;f; A1-1 3680 A21 4120 A3-1 3790 A41 4420
"a,.f,‘:\’if" A1-2 4680 A22 4530 A3-2 3990 A4-2 4830
Vse,',t,gf;' B1-1 3650 B2-1 4000 B3-1 3780 B4-1 4460
Vertical

_par B1-2 4600 B2-2 4480 B3-2 4000 B4-2 4870

Table 3 Selection of induction coils

A
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Fig. 4 Selection of relative rotational motion
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11 Table 4 Selection of test group in accordance with
W e orthogonal array

®3 x 5 (mm)

v 3,780 G
W/
A P®5 x 5 (mm)

4,460 G

540 RPM

900 RPM

3| E 4 YA HA7| R dE

Fig. 5 Selection of relative rotational motion
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Fig. 6 Concept of rotational electromagnetic induction
energy harvester
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Table 5 Selection of test group in accordance with
orthogonal array

m
—
by 1 540 500 D35

1 2 3 4
540
RPM 157.900 159.675 - - 540
900
500
Coil turns 211.325 106.250 - - 1,000
1,000
Magnet ®3x5
SE o 159.125 158.450 - - D5x5
A
Motional B
direction = 173.150 161.750 153.850 146.400 D
D

Fig. 8 Test apparatus
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Table 6 Analysis of characteristic function

ACHQY | IYUNE | AEUE
(mv) Q) (6)

20.67 3,780 2423

Ho

2 900 1,000 D5x5 A 294 43.51 4,460 104.0
) 540 1,000 D3x5 B 358 43.51 3,790 91.5
4 900 500 DE5X5 B 250 20.67 4,420 2320
5 540 500 D5x5 (6] 296 20.67 4,460 188.0
6 900 1,000 D3x5 Cc 246 43.51 3,780 119.7
7 540 1,000 D5x5 D 252 43.51 4,420 109.8
8 900 500 D3x5 D 209 20.67 3,790 183.0
1.5~2 min 3~4 min.
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Fig. 9 Energy storage performance curve
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