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Introduction
Energy harvesting is a method that converts the
environmental wasted energy to a useful electrical
energy. For example, light energy, thermal energy and
RF energy. Energy harvesting is more practical for low
power applications such as replacing batteries. Since
the amount of power that is generated by the energy
harvesters is quite low, the applications are limited.
Energy harvesting is commonly used for wireless
sensors and any low power applications. The most
sources that are harvested are light, temperature and
Kinetic Energy. This project will explain how to use
energy harvesting principle to recharge the battery of
the mobile. Also, this project will describe in details
the methodology that is followed for designing the
backup battery. Moreover, project will show the
simulation.
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Methods

Results - con’t

This project is to design a charger, which uses energy
harvesters for supplying, to power mobile's battery.
This project was based on using thermal, piezoelectric
harvester and solar cell as the main supplier for the
project. Also, this project was based on using a
buck\boost regulator to provide a constant voltage as
the output of the regulator. The regulator is connected
to battery to store the output voltage and current that
comes from the regulator.

• Thermal harvester reading by varying (DT)
between the cold and hot side of the thirmal
harvester
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Parts used in this project are:
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• Harvesters.

75

148 mV

1.35 mA

100

143 mV

1.06 mA

• Thermal harvester.
• Piezoelectric harvester.
• Printed Board Circuit (PCB) with SMD
components (resistors, capacitor sand inductors).

Figure 6 shows the fabricated circuit for two types
of regulators LTC3459 which is in the left side and
the other one is LTC 3113 in the right side.

Figure 2: Output voltage and current for piezoelectric.

Results

Resistor

Fabricated circuit for regulator

Table1: Reading for resistors and their voltages and
currents between boiler and cold water.

• In the simulation we need 1.5 V and 60 mA to regulate
the voltage to 3.8 V into the battery then from the
battery to the output which is 5V using boost regulator,
and the current we need is low so our power losses is
low also.

Conclusions
In this project three types of harvesters have been
used and tested in different situation. Also PCB has
been made with SMD resistor, inductor, capacitor
and ICs to minimize our circuit as much as possible
to be used in the back cover of mobile. This project
can’t be used as main source for charging mobile
device it could be consider as a backup solution.
Figure3: The simulation of the LTC 3459 regulators.

• Piezo film sensor is the piezoelectric harvester
that have been tested for the project with a bridge
rectifier to overcome the current problem.

• Super Capacitor.

Figure 1: The bridge rectifier circuit diagram

Figure6: Fabricated PCB for the regulators.

Figure4: The output voltage from the regulator.

