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● The goal of this project is to use the velocity of gas
expelled from the exhaust tip of vehicles to rotate a
propeller mounted to a DC generator which will charge
an external battery bank.

● The electrical energy harvested shall be collected in a
power bank for later use by the user. In addition, the
user will be able to read output voltage from the
generator, the speed of the propeller, and be notified if
there is a fault in the hardware.

● If any hardware fault is detected (such as the propeller
seizing or breaking) an LED labeled “Fault Light” will blink,
indicating to the user that there is an issue. The “Fault
Light” will stop blinking automatically once the propeller is
spinning again and the hardware issue is fixed.

● Figure 4 shows the circuit schematic inside the control
panel. An arduino in conjunction with an infrared sensor is
connected to a breadboard and programed to read RPM to
display on the LCD.

● A 5V regulator chip is used to keep a near constant 5 volts
entering to the power bank. The output voltage of the
charging circuit will be displayed to the user. As always, the
user will have the option to turn on and off this display as
they wish.

● A heat resistant propeller is placed at the end of an
exhaust tip and rotates as the vehicle accelerates.

● Exhaust gas will rotate the propeller to drive a DC
generator at a certain speed. This will then induce a
voltage at the generator terminals to charge an external
battery bank.

● An Arduino will be used to tell the user information such
as the RPM (rotations per minute) of the propeller on a
LCD screen, and alert the user if there is any fault in the
hardware via LED light.

● This process converts the mechanical energy of moving
exhaust gas that would normally be wasted into usable
electrical energy that the user can store.

● The main concern when working with exhaust gas is
the potential to block the exhaust pipe. This risk is
mitigated by properly designing the propeller to allow
ample exit paths for exhaust gas. In addition, the fault
light will blink if there is any stop in propeller
movement.

● Heat resistant spray paint is used for the propeller to
prevent it from melting when exposed to hot exhaust
gas.

● The control panel is intended to protect any sensitive
wires and electronics from the environment and the
user.

● Heat shrink tubing, heat resistant silicone, and rubber
padding will be used to both protect solder joints and
insulate the DC generator from the hot exhaust.
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Figure-1: Final Project in its entirety Figure-4: Circuit Schematic

Figure-3: Close-up of Control PanelFigure-2: Technical Drawings

Working Principles 

● As shown in Figure 1, this device will be mounted on an
existing exhaust tip and use the vehicle’s exhaust gas to
drive a small DC generator. The propeller and DC
generator are affixed to a decorative exhaust tip. The
electricity generated will be passed through a charging
circuit, and will charge an external power bank.

● Another main feature of the project is that the exhaust tip
will be able to fit any exhaust pipes between 2” and 2.5”
in diameter, which are common exhaust sizes for
average vehicles. Dimensions of the project are shown in
Figure 2.

● The main Control Panel in Figure 3 will have a host of
different switches and features. For example, the user
will have control of whether they would like to charge or
not charge the power bank. In addition, the user will be
able to see the RPM of the propeller and output voltage,
as well as have the option to turn these displays on and
off.

● In summary, a portable charger powered by vehicle
exhaust gas was successfully designed and
assembled. This project harvests energy from
exhaust gas, converts mechanical energy into
electrical energy, and stores it in an external battery
bank. This will allow users to charge their devices
using the portable battery bank.

● Three toggle switches are placed on top of a control
panel with labels. The switches will allow the user to
control a variety of features.

● A LCD screen is affixed on top of the control panel
which will display the RPM of the propeller. A red
LED will indicate to the user if there is a fault in the
hardware.

● With the rise of smartphone and tablet technology,
users may need an alternate method of charging their
electronic devices. Since exhaust gas is a natural
byproduct of combustion, it can used as an alternate
source of energy.

● One main advantage from using exhaust gas is that
exhaust expels into the atmosphere as the vehicle is
naturally combusting. Exhaust gas is passive, does
not cause drag, and affect the vehicle’s fuel economy.

● The main objective of this project is to build an
apparatus that can charge an external battery bank,
which is used for cell phones, tablets, and other
devices placed inside a vehicle. This idea will
eliminate the inconvenience of recharging your cell
phone battery bank.


