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ABSTRACT

The research demonstrates the experiment and design of energy harvesting. It is
developed to harvest the energy from pushing cart wheels. That energy will be collected
in the battery in order to used for control electronics devices. The wheels will generate
an energy source from pushing its and also transferring to electrical energy, according to
Faraday's Law. The wheel is composed of magnetic set and copper set. The magnetic set
will adhere both left and right of the rotor. The copper set witl be casted by resin which
adheres to the stator. When the wheel spinning , it brings about electricity. Whit testing
the prototype wheels, it is found that give the 2.22 km/hr of velocity. Therefore, We also
collect this energy to the battery
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1000000

iron (99.95% pure Fe 0.25 200000
annealed in H)
Permalloy 1.0x10"° 8000
Iron (99.8% pure) 6.3x107° 5000
Electrical steel 5.0x10" 4000
Fenitic stainless steel 1.26x107 ~2.26x10" 10001800
(annealed)
Martensitic stainless steel = |9.42x10"" - 1.19x10 750-950
(annealed)
Ferrite (manganese zinc) >8.0x10" 640 (or more)
Ferite (nickel zinc) 2.0x10" - 8.0x10 " 16-640
Carbon Steel 1.26x10™" 100
Nickel 1.26x10" - 7.50x10™ 100 - 600
Neodymium magnet 1.32x10"° 1.05
Alumninum 1.256665%10"° 1.000022
Wood 1.25663760x10 " 1.00000043
Air 1.25663753x10 1.00000037
Vacuum %107 (1) 1
Copper 1.256629%10 0.999994
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P Dlangeleh 2} R | ance ax
6@:!@—]\ @&/ urrent
& S0 e/ N2 1 0 ft] [Amperes]

0000 0.46 11.684 107 0.049 0.16072 302
000 | 0.4096 | 10.40384 85 0.0618 | 0.202704 239
00 0.3648 | 9.26592 | 674 0.0779 | 0.255512 190

0 0.3249 | 8.25246 | 535 0.0983 | 0.322424 150
1 0.2893 | 7.34822 | 424 0.1239 | 0.406392 119
2 0.2576 | 6.54304 | 33.6 0.1563 | 0.512664 94
3 0.2294 | 5.82676 | 26.7 0.197 0.64616 75
4 0.2043 | 5.18922 | 21.2 0.2485 0.81508 60
5 0.1819 | 4.62026 16.8 0.3133 | 1.027624 a7

13 0.072 1.8288 262 2.003 6.56984 7.4
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AWG |  Diameter | Area |  Resistance | Max
NO. vﬁnche_s}»f | [mm] [mm’] '[Ohms/ | ; {Cﬁhmé‘/ ! Current
. | 1000ft] | km] | [Amperes]
14 0.0641 | 1.62814 2.08 2.525 8.282 59
15 0.0571 | 1.45034 1.65 3.184 10.44352 4.7
16 0.0508 | 1.29032 1.31 4.016 13.17248 3.7
17 0.0453 | 1.15062 1.04 5.064 16.60992 2.9
18 0.0403 | 1.02362 | 0.823 6.385 20.9428 2.3
19 0.0359 | 0.91186 0.653 8.051 26.40728 1.8
20 0.032 0.8128 0.518 10.15 33.292 1.5
21 0.0285 0.7239 0.41 12.8 41.984 1.2
22 0.0254 | 0.64516 0.326 16.14 52.9392 0.92
23 0.0226 | 0.57404 0.258 20.36 66.7808 0.729
24 0.0201 | 0.51054 | 0.205 25.67 84.1976 0.577
25 0.0179 | 0.45466 | 0.162 32.37 106.1736 0.457
26 0.0159 | 0.40386 0.129 40.81 133.8568 0.361
27 0.0142 | 0.36068 | 0.102 51.47 168.8216 0.288
28 0.0126 | 0.32004 | 0.081 64.9 212.872 0.226
29 0.0113 | 0.28702 | 0.0642 81.83 268.4024 0.182
30 0.01 0.254 0.0509 103.2 338.496 0.142
31 0.0089 | 0.22606 | 0.0404 1301 426.728 0.113
32 0.008 0.2032 0.032 164.1 538.248 0.091
3R 0.0071 | 0.18034 | 0.0254 206.9 678.632 0.072
34 0.0063 | 0.16002 | 0.0201 260.9 855.752 0.056
35 0.0056 | 0.14224 | 0.016 329 1079.12 0.044
36 0.005 0.127 0.0127 4148 1360 0.035
a7 0.0045 0.1143 0.01 523.1 1715 0.0289
38 0.004 0.1016 | 0.00797 659.6 2163 0.0228
39 0.0035 0.0889 | 0.00632 831.8 2728 0.0175
40 0.0031 | 0.07874 | 0.00501 1049 3440 0.0137
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10 0.2096 0.02096 4.393216
30 0.6268 0.020893333 13.09594133
50 0.993666667 0.019873333 19.74746889
82 1.509666667 0.018410569 27.79382249
100 1.638666667 0.016386667 26.85228444
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No Load 7.539 0.000007539 0.056836521
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Y- o B o i P = V*(

@ os N 0 ) ..é-n:, @X |
10 26.982 0.26982 7.28028324
30 22.882 0.68646 15.70757772
50 25.032 1.2516 31.3300512
82 22.89512195 1.8774 42.98330195
100 21.194 2.1194 449185636
150 19.30933333 2.8964 55.92755307
180 18.34666667 3.3024 60.588032
200 17.442 3.4884 60.8446728
209 17.74066986 3.7078 65.77885569
220 17.39727213 38274 66.58632164
240 16.18166667 3.8836 62.84312067
270 15.64666667 4.2246 66.100908
300 15.09 4527 68.31243
510 11.33490196 5.7808 65.52480125
1000 1.76 7.76 60.2176
5000 2.1296 10.648 22.6759808

10000 1.0878 10.878 11.8330884

100000 0.1171 11.71 1.371241

No Load 0.01363 13.63 0.1857769
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10 0.904 0.331333 0.033133 10.99666667
30 2.846667 0.872 0.029067 25.35628889
50 3.92 1.506667 0.030133 45.50933333
82 6.053333 | 2.346667 0.028618 67.15853659
100 7.266667 2.79 0.0279 77.84566667
150 8.99%338 |1 3.59533% 0.023556 83.236
180 10.06667 3.9 0.021667 84.51444444
200 10.53333 | 4.126667 0.020633 85.15566667
220 11.4 4.403333 0.020015 88.13409091
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1000 18 6.89 0.00689 47.48196667
5000 22.06667 | 8.616667 0.001723 14.84994
10000 b 8.616667 0.000862 7.42497
100000 22.36 8.71 8.71E-05 0.758645667
No load 23 8.78 8.78E-06 0.077090067
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