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<ABS-HEAD>Highlights► A design enhancement of a rain energy harvester is proposed ► 

Improvement in energy harvested for both simulated and actual rain conditions ► A theoretical 

model of the harvester is developed and validated 

 

<ABS-HEAD>Abstract 
<ABS-P>Using piezoelectric beam to harvest vibration energy from the impact of raindrop is a 

feasible approach in renewable energy conversion. There are some prototypes developed in 

recent years to demonstrate this concept. Following our previous works on mathematical 

modelling and experimental investigation of water droplets on a piezoelectric beam, we propose 

a design modification to enhance the performance of a piezoelectric rain energy harvester. The 

design incorporates a mechanism to direct water droplets to a syringe and hence able to convert 

raindrops into single water droplets. The enhancement strategy is to convert random raindrops to 

single water droplet impacts on an optimal position on the piezoelectric beam. The performance 

of the harvester was investigated under different rain conditions in a controlled environment via 

a raindrop simulator. The results show that the performance of the enhanced harvester has been 

improved by at least 208%. Besides that, a theoretical model is developed and good agreement is 

achieved in a comparison of simulation and experimental results. Finally the prototype is tested 

in actual rain conditions and an improvement of 6.84% is recorded. 
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<H1>1. Introduction 

The advancement in technology development as well as the rising living standards increases the 

demand of energy usage. However, non-renewable energy sources such as petroleum, coal and 

natural gas are depleting. Therefore motivation is driven towards harvesting energy from 

renewable sources, such as wind and water droplets [1]. Furthermore, due to the climate change 

and energy security, decentralised energy systems which produce power near to the point of use 

are desirable. It is reported that the top priority of a sustainable energy system is energy 

conservation, followed by sustainable production (primarily renewables) and the last option is 

depletive energy generation [2]. Moreover, wireless electronic applications with low-power 

consumption such as micro electromechanical systems and sensors, are likely to be developed 

with a self-powered feature. This is to facilitate wireless and independent operations such as 
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