ISSN No: 2348-4845

International Journal & Magazine of Engineering,

Technology, Management and Research

A Peer Reviewed Open Access International Journal

Non-Conventional Power Generation Through Knee

J Charan Kumar
B.Tech Scholar,
Department of Mechanical Engineering,

Siddhartha Institute of Engineering and Technology,

Vinobha Nagar, Ibrahimpatnam, Hyderabad,
Telangana-501506.

Abstract:

The project non-conventional energy generation
through knee is a power generating device designed to
fit outside the knee for power generation by
application of mechanical energy. The purpose and
motive of this project is to generate power with
conversion of mechanical energy into electrical
energy. Non-conventional energy using human
metabolism converts the mechanical energy. The spur
gears present in the device rotates as the knee joint
goes through a walking motion. The knee itself is a
starting point for energy generation which is in contact
with the spur gears that generates power. Keywords:
Spur gears, DC generator, Charging circuit, G Energy.

I. INTRODUCTION

The power generation which is designed to fit onto the
outside of the knee, is circular and consists of two spur
gears. The spur gear rotates as the knee joint goes
through a walking motion. The knee itself is an ideal
starting point for energy generation as it has a large
change in angle during walking and does so at
significant speeds.[1][12] A spur gear attached to the
joint could therefore generate large amounts of power.
Non-conventional energy system is very essential at
this time to our nation. Non-conventional energy using
foot step is converting mechanical energy into the
electrical energy. This project using simple spur gear
drive mechanism for power generation. The control
mechanism carries the spur gear mechanism, D.C
generator, battery and charging circuit. The D.C
generator used in this project is Permanent Magnet
D.C generator. The generator is coupled to the shaft
with the help of spur gear mechanism.
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1. METHODOLOGY

A. Working Principle

The complete diagram of the Knee power generation
is given below. When knee movement gets inclined in
certain small angle which is used to generate the
power.[2] The pushing power is converted into
electrical energy by proper driving arrangement. The
spur gear arrangement is fixed at the inclined
movement. The spur gear is connected to shaft of the
DC generator. The smaller gear is running same
direction for the forward and reverse direction of
rotational movement of the larger gear using spur gear
mechanism.[3] The fly wheel and gear wheel is also
coupled to the smaller gear to the shaft. The gear
wheel is coupled to the generator shaft with the help of
another gear wheel. The generator is used here, is
permanent magnet D.C generator. The generated
voltage is 12Volt D.C which is used to charge the
battery using charging circuit.

Fig.1.Knee Strap Structure

1) In this project we are using a DC motor as
generator. The linear mechanical movement is
converted to angular movement.
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2) We are also using a flywheel [mechanical device]
used as a storage device for rotational energy.

3) The DC generator is directly coupled to the
flywheel. It generates the voltage that can be
stored in a rechargeable mobile for further usage.

I1l. HARDWARE DESCRIPTION

In this chapter the block diagram of the project and
design aspect of independent modules are considered.
Block diagram is shown below:

Spur Gear
mechanism

Fig.2. Block Diagram
The block diagram shows 4 major components i.e.

A. Spur Gear Mechanism

The pinion is the smallest gear and the larger gear is
called the gear wheel.[4] A rack is a rectangular prism
with gear teeth machined along one side- it is in effect
a gear wheel with an infinite pitch circle diameter.

Fig.3. Spur gear design
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B. DC Generator

An electrical generator is a machine which converts
mechanical energy (or power) into electrical energy
(or power).[5] Induced EMF is produced in it
according to Faraday's law of electromagnetic
induction. This EMF causes a current to flow if the
conductor circuit is closed.
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B

Fig.4. DC Motor

C. Charging Unit

The 18v AC converts to 18V pulsating DC which in
turn is converted to smooth DC with the help of the
Capacitor. This 18V Smooth DC is converted to 12V
DC by the Voltage Regulator 7805. At the output of
the regulator, we get some spikes which are not
desirable. These spikes are removed with the help of
another capacitor used. We can get 5V Steady DC at
the output terminal which can be indicated if the LED
glows.
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Fig.5. Charging Circuit
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Material‘ Notes Applications

Farous metals

Cast Iron

[Low cost. easy to machine with high|Large moderate power. comumercial gears
[Damping

Cast Steels

[Power gears with medium rating to commercial
[Low cost, reasonable strength

quality

[Plain-Carbon

Steels

(Good machining, canbeheattreatedPower gears with medium rating to
commercial'medium quality

|Allow Steels

[Heat Treatable to provide highest
strength

Highest power requirement. For high precision

Non metals

|Acetal (Delrin

[Wearresistant, low water absorbtion|[Long life , low load bearings to comumercial
quality

[Phenolic laminates|

[Low cost, low quality, moderate |[High production, low quality to moderate

strength

commercial quality

ylons

[No lubrication, no lubricant, absorbs|Long life at low loads to commercial quality
[water

[PTFE

[Low friction and no lubrication Speciallow friction gears to comumercial quality,

CONCLUSION
We have developed a biomechanical energy harvester
for generating electricity from walking:

A.

5V output is obtained while walking which can be
used to charge the mobile phone requiring 3.7V in
real time.

The device was efficient and the control system
was effective at selectively engaging power
generation.

Consequently, subjects were able to generate
substantial amounts of electrical power with little
additional effort over that required to support the
device mass.

The amount of available energy at moderate
walking speeds is only slightly less than that at the
end of swing and it increases strongly with speed.
Thus, in all we conclude that with this process, we
can extract the energy from the human feet,
convert it into electric energy and use it in real
time application of charging the devices.
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