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Duty Cycle Scheme Maximizing Throughput in Energy Harvesting Sensor Networks
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Abstract For energy harvesting wireless sensor networks (EH-WSNs) working under the extremely low-duty-cycle
mode and using the super capcitor as energy storage device.both the average energy harvesting rate and the throughput
of node greatly depend on the capacitor voltage when it begins to sleep and wakes up. This paper firstly demonstrated
that the energy harvesting rate significantly depends on the instant capacitor voltage through the theoretical analysis,
then formulated the maximal node throughput problem and finally provided an approach to solve this problem for obtai-

ning the optimal values of capacitor voltage to start sleeping and capactior voltage to wake up. Numerical results show

that the throughput of the duty-cycle-optimized scheme is significantly larger than that of the available duty-cycle

schemes.
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Fig. 1 Illustration of charge-discharge process
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Fig. 2 Dynamic change diagram of energy harvesting rate
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Table 1  Throughput under different Uux p=0.01)
Una/V  U* /Y BATE Bt 48 O % wEE/Y
Un2/V.Un1/V &k & /bps Uun2/ViUp1/V &k & /bps
3.70 1.85 1.80,1.85 531.99 1.812,1.871 564.95 6. 20
3.72 1.86 1.80,1. 86 570. 54 1.812,1.871 570. 85 0.05
3.74 1.87 1.80,1.87 553.81 1.831,1.890 576. 80 4.15
3.76 1.88 1.80,1. 88 517.55 1.831,1.890 582.75 12. 60
3.78 1. 89 1.80,1.89 470.70 1.858,1.915 588. 77 25.08
3.80 1. 90 1.80,1.90 420. 89 1.878,1.935 594. 83 41.33
3.82 1.91 1.80,1.91 372.10 1.878,1.935 600.91 61.49
3.84 1.92 1.80,1.92 326. 35 1.878,1.935 607.00 85.99
3. 86 1.93 1.80,1.93 284.56 1.932,1.988 613.12 115.47
3.88 1.94 1.80,1.94 247.02 1.932,1.988 619. 37 150. 74
3. 90 1.95 1.80,1.95 212.61 1.932,1.988 625.61 194. 25
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Table 2 Throughput under different bit error rate (U =3. 80 V)

BT E B & O %

/ 2/ rEE/Y
0.002 1.80,1.90 1588. 18 1.849,1.955 1596. 52 0.53
0.004 1.80,1.90 1140. 65 1.850,1.930 1171. 21 2.68
0. 006 1.80,1.90 818. 68 1.853,1.923 910. 45 11.20
0. 008 1.80,1.90 587.20 1.866,1.928 729.18 24.18
0.010 1.80,1.90 420. 89 1.878,1.935 594. 83 41.33
0.012 1.80,1.90 301. 48 1.846,1.901 491. 69 63.09
0.014 1.80,1.90 215. 80 1.848,1.900 410. 40 90. 18
0.016 1.80,1.90 154.37 1.873,1.922 345. 14 123.58
0.018 1.80,1.90 110. 35 1.866,1.914 292.10 164.72
0.020 1.80,1.90 78.82 1.877,1.923 248. 29 214.99
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Table 3 Throughput under different capacitance
(Upae=3. 80, p=0.010)
R B 8 O %
C/uF Unz/V, Unz/V, REE/N
ek £ /bps - “t & /bps
Un1/V & & /bps Un1/V BerE/bps
5 1.80,1.90 286.13 1.849,1.963 302. 14 5.60
10 1.80,1.90 420. 89 1.878,1.935 594. 83 41.33
15 1.80,1.90 309. 17 1.887,1.925 878.79 184. 24
20 1.80,1.90 187.37 1.878,1.907 1153. 84 515. 81
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