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Power to Sensor Networks

Motivation
Sensor Networks are to work autonomously in remote areas
Main limitation: battery power

Issues
Amount of delivered solar power
Panel size and type
Management of power flows
Battery size and type

Model to estimate the power that can be harvested
First experimental results
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Modeling the Solar Power

Factors of Influence
Monthly received solar radiation per square centimeter
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Modeling the Solar Power

Factors of Influence
Monthly received solar radiation per square centimeter
Angular loss
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Modeling the Solar Power

Factors of Influence
Monthly received solar radiation per square centimeter
Angular loss
Efficiency of electronics and panel
Temperature losses
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Modeling the Solar Power

Factors of Influence
Monthly received solar radiation per square centimeter
Angular loss
Efficiency of electronics and panel
Temperature losses
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Battery Charge Model

Impact factors
Monthly harvested energy
Average node power
Monthly dissipated energy
Battery capacity
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Battery Charge Model

Impact factors
Monthly harvested energy
Average node power
Monthly dissipated energy
Battery capacity
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Battery Charge Model

Impact factors
Monthly harvested energy
Average node power
Monthly dissipated energy
Battery capacity
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Hardware

Lithium-ion
rechargeable

battery

iSense Power 
Management 

Module

Sensor NodePower source
(solar panel)
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Experimental results
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Experimental results

BA C
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Experimental results
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Experimental results

B C D
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Experimental results

B C D
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Experimental results

B C D
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Experimental results

B C D
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Conclusion

Model seems appropriate but not perfect yet
Even housing characteristics important
Solar driven WSNs are possible
Northern Europe:

Large panel:
- 25% duty cycle in winter
- 100% duty cycle in summer

Small panel:
- 10% duty cycle in winter
- 25% duty cycle in summer

2 small panels: about double 
New panels will allow smaller and/or more powerful nodes
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