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ABSTRACT 
This paper presents the development of an energy harvesting mechanism that will power an autonomous 

flowmeter in the range of miliwatts (mW). More specifically, the power needed to develop a self-powered 

flowmeter is around 5 mW. The proposed conceptual design consists of a novel blade that has a bluff leading edge 

and is numerically studied. 

 

INTRODUCTION 
Energy harvesting is called the process by which small amount of power that otherwise would be wasted as 

heat, vibration or kinetic energy is captured and used. The proposed shape of the blade leads to the creation of 

vortices that force the oscillation of the blade. The motion of the blade is a one degree of freedom (1DOF) rotation. 

At the blade’s axis of rotation an electric generator is going to be coupled. This generator is modeled with the use 

of a damper. The behavior and the performance of the proposed energy harvester is examined with three 

dimensional, transient, turbulent simulations in the Reynolds number (using as a characteristic length the pipe’s 

diameter) range of 112248 ≤ Re ≤ 1571475. An investigation of the effect of various parameters on the motion 

and performance of the energy harvester is being made. So, the effect of the blade’s span length, the effect of the 

flow velocity, the effect of the damper, the effect of the pipe’s diameter and finally the effect of using winglets are 

investigated. 

 
Figure 1. Proposed blade with bluff leading edge 

RESULTS AND DISCUSSION 
The main findings of the present work can be summarized as follows: 

• The effect of the blade’s span length is a crucial parameter that can lead to the oscillation or not of the 

blade. 

• Furthermore, the effect of the damper is also of great importance, since it is the parameter that defines the 

energy that is going to be extracted for given flow velocity and dimensions. 

• Finally, for a flow velocity of 2 m/s inside a pipe of DN200, the maximum power that can be extracted is 

around 50 mW. 
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