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ABSTRACT
Distributed sensor nodes for environmental monitoring, have a problem of difficult and expensive
battery change. In this case, renewable energy such as solar energy is helpful. We can use
high—quality solar energy everyday. In this paper, we model photovoltaic energy prediction model
for sensor nodes, which includes charge and discharge characteristics as well as seasonal and
monthly characteristics of the solar energy. Our model is useful to predict energy consumption of
solar-powered sensor nodes realistically using real world use data of the nodes.
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Impact | 71& AT | A& AP ANE AF| oo Month | LM | (§) | Bn | 6 | am
Factors (a) (B) ©) = January 3587 | -201 | 3403 | 5597 | 080
February 3587 | -11.2 | 4293 | 4707 | 089
R(M) ROM) v ROM) ROM) March 3587 | 0 | 5413 | 3587 [ 1.00
28 AA April 3587 | 116 | 6573 | 2427 | 088
a N a(M) May 3587 | 201 | 7423 | 1577 | 080
2ts 24 @ @ PR k= June 3587 | 234 | 7723 | 1247 | 077
Jul 3587 | 204 | 7453 | 1547 | 080
Shear y
Hersz wa % . % Stear August 3587 | 118 | 6593 | 2407 | 088
wrel a4 ZHdd September | 3587 0 5413 | 3587 | 1.00
LV October 3587 | -11.8 | 4213 | 4767 | 088
—— November | 3587 | -204 | 3373 | 5627 | 079
Sped2m X X L(M) L(M) December 3587 | 234 | 3073 | 5927 | 0.7
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Month R(M) Month R(M)
January 7164.24 July 12563.26
February 8267.54 August 12330.76
March 11254.40 September 10624.70
April 13657.95 October 9902.50
May 15387.62 November 7041.47
June 13632.95 December 6488.98
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January 25 July 25
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Month Juen %; (e ) May 10 November 0
heat June 25 December 10
January 5.5 0 1
February 8.9 0 1
Mar-ch 13.9 0 1 1. Oﬂ L:i II 01' é
April 20.4 374 0.95
May 25.2 422 0.88 _ - o
June 287 157 0.87 7ol A a4t F 69 AAWS AR
July 304 474 0.87 o] AAE mde 2 49 Fow ol ddzk
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September 26.8 43.8 0.91
October 219 38.9 0.93
November 14.8 0 1 E;ola7' (M) = (1 - L(M))eelepaneleheatAa (M)R(M) (4)
December 7.8 0 1
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Description Symbol Value | Unit
1. | Battery Capacity [ G660 | mWh
2. | Panel 3ize A 1145 | cm
3. | Panel Efficiency &panel 0.08
4. | Electrical loss 2al 0.9
5. | Duty cycle d 0,179
Sleeping node
5. o F aeep 0165 | mW
power dissipation
Maximum node
7. o JS—— 148.5 | mW
power dissipation
Average node
8. o Puode 26.72 | mW
power dissipation
g, Starting month tatert 4
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t M(f Ei) [mWh] | Eaar JmWh] | Ege: [mWh]
0 6660
1. April{of) 6660 6135213 192354
2 May(05) 6660 5463173 19879.65
3. June(06) 6660 38229.68 192384
4 Tuly(07) 6660 36665 19879.68
5. August(08) 6660 4720241 19579.68
6. September(09) 6660 54179.9 192384
7. October(10) 6660 45509.98 19879.68
8 November(11) 6660 313995 192384
9. | December(12) 5160 25039.96 19879.68
10. January(1) 4207 24086.83 19879.658
11 February(02) 6660 37070.92 1795584
12 March(03) 6660 63142.81 19879.65
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