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ABSTRACT— This concept is to utilize the human effort for producing energy or electricity. And eradicate the problem
of shortage of energy faced by us in our day to day life. While selecting this concept it was kept in minds that the concept
should be simple and easy to design and easy to operate and easily convert the mechanical energy into electrical energy.
Our target is to minimize the cost of concept and manufacturing, so the common man can afford to purchase it. So the
aim of the concept is to design and manufacture an easy and cheap source of energy.

Power Generation Using human effort is a force for the future. With increasing demand for fuel and a new source of
energy, development of human powered generators become a necessity. The most famous human powered generator is
dynamo.

We are looking to expand upon these designs and build a device that is safer and more power efficient. If our product
design were to be built and shipped to people across the globe, it would be imperative that it meets all the safety
specifications that any national commercial product entails.
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1. INTRODUCTION
In a world with growing demand for energy, it has become a necessity for alternate source of energy. As a result various
inventions have been made to overcome the issue. Increasing efficiency of electrical and mechanical products has been
one of the ways to reduce energy consumption. These techniques are useful for reducing energy consumption. One such
way is to develop alternate source of energy which will help us to save energy. Geothermal energy, biogas, solar energy,
wind energy are various forms of energy which are used alternatively today. One such source of energy is Human Power.
Human power is an endless source of energy which has been wasted. Humans eat food and spend it on his work without
proper conversion of energy. This paper brings to light various benefits of human power also the harvesters used to
utilize this power. Various harvesters which use human power to generate electricity or power include cycle Dynamo.
Biomechanical Harvesters, shoe Generator, Backpack generator. These devices utilize human energy to produce
mechanical work.

Humans are a rich source of energy. An average-sized person stores as much energy in fat as a 1000-kg battery [1, 2].
People use muscle to convert this stored chemical energy into positive mechanical work with peak efficiencies of about
25% [3]. This work can be performed at a high rate, with 100 W easily sustainable [1]. Many devices take advantage of
human power capacity to produce electricity, including hand-crank generators as well as wind-up flashlights, radios, and
mobile phone chargers [4]. A limitation of these conventional methods is that users must focus their attention on power
generation at the expense of other activities, typically resulting in short bouts of generation. For electrical power
generation over longer durations, it would be desirable to harvest energy from everyday activities such as walking. There
is one other option available - hydraulic KERS, where braking energy is used to accumulate hydraulic pressure which is
then sent to the wheels when required. Kinetic storages, also known as Flywheel Energy Storages (FES), are used in
many technical fields. While using this technical approach, inertial mass is accelerating to a very high rotational speed
and maintaining the energy in the system as rotational energy. The energy is converted back by slowing down the
flywheel. Available performance comes from moment of inertia effect and operating rotational speed. Flywheel mass is
either mechanically driven by CVT (Continuously Variable Transmission) gear unit or electrically driven via electric
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motor / generator unit . Devices that directly use mechanical energy are being developed, but most FES systems use
electricity to accelerate and decelerate the flywheel. In comparison with other conventional ways of storing electricity
(batteries and capacitors), electric FES systems combined with innovative concept offer essential advantages. Thus FES
provides minimally much higher power output and energy efficiency.

2. LITERATURE SURVEY
Bicycling is growing in popularity both as a form of transportation and for recreation. This research endeavor relied most
heavily on prior class work and datasheets for our designs. This final result is entirely our own and unique. Though we
didn’t model our system off of any external resources, other bicycle power generators can be observed and compared in
the Mechanical, Aerospace, and Structural Engineering laboratory. A search online would yield other bicycle power
generation approaches as well. Before the connection between magnetism and electricity was discovered, electrostatic
generators were used. They operated on electrostatic principles. Such generators generated very high voltage and low
current. They operated by using moving electrically charged belts, plates, and disks that carried charge to a high potential
electrode. The charge was generated using either of two mechanisms: Electrostatic induction and the turboelectric effect.
Because of their inefficiency and the difficulty of insulating machines that produced very high voltages, electrostatic
generators had low power ratings, and were never used for generation of commercially significant quantities of electric
power.

If you want to stay fit and healthy at the same time it is important that you keep yourself active all the time. With cycling
you can overcome the serious illnesses and in the way you can even escape the condition of obesity. Cycling will help
you get rid of the heart diseases and you can stay safe from cancer and mental ailments. It is the best solution for arthritis
and diabetes. When you ride the bicycle on regular basis you can get rid of the primary health problems and this has got
to do with the sedentary life style. Cycling is the healthiest and the sort of low impact exercise and it is enjoyed by people
of all age groups. Both adults and children love to go for cycling and this is the great way you can really enjoy
exercising.

3. METHODOLOGY AND DESIGN

3.1.  General Design Considerations

3.1.1. Sizing and economic considerations
This system is design to compact in consideration of the power requirement as well as reduction in the cost of fabrication.
For affordability, the device is relatively small.

3.1.2. Safety Considerations
This system is design in such a way that women and children can use it for sustained period of time. It preserves the
safety of our immediate environment from noise and air pollution because it’s noiseless and smokeless. Stability of the
unit was also considered to ensure that the equipment remains upright at all time, i.e. it should not drift or bend to one
direction and it should remain stationary.

3.1.3. Ergonomics
The ergonomics aspect has to do with optimizing the physical contact between human and the equipment. Four important
areas of bike ergonomics are usually considered:

3.1.3.1. The strain of the arm and shoulder.
3.1.3.2. The muscle support and the position of the lower back.
3.1.3.3. The work of proper pedaling.
3.1.3.4. The crank length.
3.1.4. Technological consideration
The design of this system is well considered in such a manner that it can be produced within the technology of our
immediate environment.

3.2. Frame Design

3.2.1. Choosing Frame Material
One of the key elements of the design process of objects under cyclical changing loading is the knowledge of service
load history. It is especially important in the case of the bike exerciser in which components are under threat of fatigue
damage formation because of the diversified influence of many factors of deterministic and random nature. Bike frames
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encounter a complex set of stresses which in most cases cannot be calculated by hand. Therefore, in designing a frame,
engineers usually makes use of an older design which has proven reliable as a starting point. The frame of the POPG was
designed to replicate a typical Schwinn DX bike exerciser with little modifications on the materials used in order to
minimize cost and also considering availability of materials. The materials used for exercise bike frames have a wide
range of mechanical properties. For most bike builders, steel is the material of choice; steel bikes impart a certain level of
confidence in the ability of the bike. It provides the ideal combination of performance and purchase cost. They can be
inexpensively repaired and have the ability to reveal frame stress injuries before they become failures. When a steel
frame breaks, it tends to break slowly rather than suddenly and they have the ability to store and release energy at
different degrees of the pedal strokes. The table below shows a breakdown of all the component part of the pedal system
and the materials used.

3.2.2. Frame Dimensions
To ensure the safety of the user and promote efficient cycling, the dimensions of the bike and cyclist must be taken into
account, along with the amount of lateral and vertical clearance needed, in the planning and design of bicycle facilities.
The dimensions of a typical bicycle are a handlebar height of 43–55 cm, handlebar width of 71 cm, and bicycle length of
168170 cm. They often provide little traction. The general dimensions adopted for the design was (1200 x 200 x 860)
mm (MN/DOT, 2007).

3.2.3. System Force Torque and Power Input
This system is designed assuming the average mass of 65kg and pedaling time as 60mins. From reviewed literatures, the
pedal input force; torque and power can be computed as below:

 Input force

F = mv/t

 Input Torque

T = F x R

 Input Power

P = 2NT/60

3.5 KW Power Output of the pedal systems Work on a bike exerciser is determined according to the basic work equation.

 Work = Force Distance

The force is a friction resistance (T1) provided by the belt around the large flywheel. This belt can be tightened to
varying degree to apply different amount of resistance. One revolution of the flywheel is equal to a distance computed as
follows the circumference of the flywheel.

 A = distance = 2r
Therefore, the work can now be computed as

 Work = fd = T12r
To determine the power, we now substitute the number of revolution done in a given period.

 Power = work/time = T12rN
 Pedal Mechanical Efficiency

Using the volume of oxygen consumed during exercising, the persons overall or gross mechanical efficiency can be
computed as follows:

This power output is equivalent to 2.1 Kcal/min.

 Pedal Power input = Pin pedal = VO2 /min  5Kcal/VO2

Expended Power in the Pedal system = Pout - Pin

 Efficiency = (Pout / Pin )* 100

3.2.4. Gear Ratio
Khurmi and Gupta (2012) stated the gear ratio is also known as its speed ratio, is the ratio of the angular velocity of the
input gear to the angular velocity of the output gear. The gear ratio can be calculated directly from the number of teeth on
the gears in the system. This system is made up of 2 stage belt systems. The teeth on gears are designed so that the gars
can roll on the chain link smoothly without slipping. The number of teeth on gear is proportional to the radius of its pitch
circle, which means that the ratios of the gears angular velocities, radii and number of teeth are equal. Mathematically,
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AB = RB/RA = NB/NA = DBDA

Where,

A,B = angular speed of sprocket A and B respectively.

RA.B = Radius of sprocket A and B respectively.

NA.B = Number of teeth on sprocket A and B respectively.

DA.B = Diameter of sprocket A and B respectively

First stage gear system: The first stage gear system is comprised of the input pedal system and the output sprocket which
is shown in the figure below:

Fig. No. 1. Chain Drive for Pedal and Gear

The gear system is made up of a driver toothed gear (A) which has 70 teeth and the driven gear (B) with 36 teeth. The 2
gears are linked with a chain.

AB = NB/NA

B = (NA/NB) A

The pitch P of a gear which is the distance between equivalent points on neighboring teeth along the pitch circle can be
expressed as:

The pitch of the driver gear A can be computed from the number of teeth NA and the radius RA of its pitch circle as:

PA = (2RA)NA

While the pitch of the driven gear B can be computed as:

PB = (2RB)NB

The speed ratio can be obtained as:

SR = NB/NA

Second state gear system (sizing of the pulley diameter)

The second stage belt system is composed of pulleys of different diameters which can be seen in the figure below:

To get the speed (rpm) of the flywheel, since the smaller sprocket in the first stage and the flywheel form a compound
gear arrangement, they rotate at same speed, that is

WB = WC

Given the Alternator’s specifications, the motor’s pulley diameter can be calculated by rearranging above equation:
CD = DD/DC

From above equation, the pulley’s diameter can be calculated as:

DDCCD

Where

c,D = Angular speed of flywheel and Alternator pulley respectively

DC,D = Diameter of flywheel and Alternator pulley respectively

Hence the overall gear ratio of the system can be expressed as: For the first stage gear system:

GR1 = NB/NA

For the second stage gear system;
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GR2 = DC/DD

Then the overall gear ration (GR)

GR = GR1  GR2

3.3. Flywheel Design

Fig. No. 2 Flywheel Model

Flywheels are designed to store and release kinetic energy. A Flywheel is disc-shaped, and true to its weight on all sides
and locations of the disk. The flywheel is designed to provide a more steady flow of momentum. The size and weight of
the flywheel will determine the amount of energy that can be produced from peddling the bike. The mechanical
advantages of using a flywheel is that its energy output is consistent and, depending on the size of the flywheel, it is able
to store and release great amounts of energy even after the peddling has ceased. The kinetic energy stored in the flywheel
is given as:

K. E = 1/2  I  

Where,

I = polar moment of inertia.

 = angular velocity of the flywheel.

Two types of flywheel are available:

 Heavy flywheel:

A heavy flywheel will take much more effort to get started but will be able to provide the steadiest flow of energy once
the heavy weighted disk is in motion. The disadvantage in using a heavy flywheel to power a mechanical device is the
individual peddling the bicycle would also have a hard time getting the wheel’s momentum engaged and would require
more energy input than is required.

 light flywheel

A light flywheel will be easy to engage through peddling power. The amount of momentum is not as great as a heavier
flywheel but will be sufficient enough to rotate the pulley of the DC permanent magnet without causing much stress on
the individual. A flywheel weighing about 25 - 35 pounds is light enough for an individual to mechanically power.

In the light of the above, the light flywheel scored higher than the heavy flywheel. Because the aesthetics of the drive is
not crucial to the appearance of the design project in general, the use of the light flywheel for the final design is chosen
over the use of the heavy flywheel.
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4. COMPONENTS BLOCK DIAGRAM & DESCRIPTION:

4.1. Frame Arrangement

 Frame Base: 16781 cm
 Height of Frame: 107 cm
 Material: Stainless Steel (S.S.)
 Hallow Bars are Using

Fig. No. 3 Frame

4.2. Back of Chair

Fig. No. 4 Adjustable Chair

 Base: 4643 cm
 Height: 43 cm
 Material: Fiber

4.3. Pedal

Fig. No. 5 Standard Pair of Pedal
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4.4. Bearing

Fig. No. 6 Deep Groove Ball Bearing

Bearing Type: Deep Groove Ball Bearing

Bearing Mass: m = 0.020 Kg

Bearing Capacity: C = 3924 N

Designation: SKF P205

4.5. Free Wheel
In mechanical or automotive engineering, a freewheel or overrunning clutch is a device in a transmission that disengages
the driveshaft from the driven shaft when the driven shaft rotates faster than the driveshaft. An overdrive is sometimes
mistakenly called a freewheel, but is otherwise unrelated.

The condition of a driven shaft spinning faster than its driveshaft exists in most bicycles when the rider holds his or her
feet still, no longer pushing the pedals. In a fixed-gear bicycle, without a freewheel, the rear wheel would drive the pedals
around.

An analogous condition exists in an automobile with a manual transmission going downhill or any situation where the
driver takes his or her foot off the gas pedal, closing the throttle; the wheels want to drive the engine, possibly at a higher
RPM. In a two-stroke engine this can be a catastrophic situation: as many two stroke engines depend on a fuel/oil mixture
for lubrication, a shortage of fuel to the engine would result in a shortage of oil in the cylinders, and the pistons would
seize after a very short time causing extensive engine damage. Saab used a freewheel system in their two-stroke models
for this reason and maintained it in the Saab 96 V4 and early Saab 99 for better fuel efficiency.

Diameter: 11.43 cm

Teeth on Wheel: 36

Fig. No. 7 Free Wheel

4.6. Sprocket
This is a cycle chain sprocket. The chain sprocket is coupled with another generator shaft. The chain converts rotational
power to pulling power, or pulling power to rotational power, by engaging with the sprocket. The sprocket looks like a
gear but differs in three important ways:

 Sprockets have many engaging teeth; gears usually have only one or two.
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 The teeth of a gear touch and slip
against each other; there is basically no slippage in a sprocket.
 The shape of the teeth is different in
gears and sprockets Weight of Sprocket = 2.520kg.

Fig. No. 8 Sprocket

 Diameter: 23 inch
 Teeth: 70 on Sprockets
 Ratio: 1:2

4.7.  Flywheel

Fig. No. 9 Flywheel

There are many ways that energy can be stored; in chemical bonds (fuel), in the energy to separate ions (batteries), in
gravitational potential energy (pumped hydro), or in kinetic energy (flywheels), for example. In a flywheel, the inertia of
a rotating mass is used to store energy. The potter’s wheel is a low-tech example of this from antiquity. In a potter’s
wheel, the potter spins the wheel up from a stop by kicking it with her feet. Weight of Flywheel = 21.525 kg.

4.8.  Gear wheel

Fig. No. 10 Gear Wheel
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There are 1 gear wheel used, 4.50 inch Diameter with 36 tooth with 0.750 kg.

4.9.  Alternator

Fig. No. 11 Alternator

An alternator that uses a permanent magnet for its magnetic field is called a magneto. Alternators in power stations
driven by steam turbines are called turbo-alternators. Large 50 or 60 Hz three phase alternators in power plants generate
most of the world's electric power, which is distributed by electric power grids.

4.10.  Battery
2 SMF Dry Battery is used both are 12V 7.6Amp. SMF battery which means Sealed Maintenance Free battery are sealed
completely, because there is no need to add water. The electrolyte used is in the form of gel which fills the cavity of
plates. Just like other batteries, it also emits H2 and O2 gases and due to sealed batteries both these gases combine to form
water. Batteries connected in Series so current is Constant and Voltage change.

4.11. Block Diagram

Fig. No. 12
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5. LIST OF MATERIALS

Sr. No. Name Of Parts Material Qty

1 Frame arrangement Stainless Steel
1

2 Pedal Steel 1

3 Bearing Steel 4

4 Sprocket C.I 1

5 Fly wheel C.I 1

6 Gear wheel C.I 1

7 Alternator Aluminum 1

8 Battery (12 V

10 Amp)

SMF Dry 2

9 Inverter
Electronic PCB

1

10 Chain Steel 2

11 Shaft M.S 2

12
Connecting Wire

Cu
2 meter

13 Pulley Brass 1

6. WORKING PRINCIPLE
As per current Human powered various machines, the trouble is that the present approach to pedal power results in highly
inefficient machines. When operating a bicycle generator you are basically pedaling to produce the energy required to
manufacture the battery. There are two ways to power a device by pedaling. You can power it directly through a
mechanical connection - as was the case with all pedal powered machines for sale at the turn of the 20th century. Or, you
can pedal to generate electricity, which is then used to power the device. In the 1970s, most research was aimed at direct
mechanical power transmission. Today, the interest in pedal powered machines is almost exclusively aimed at generating
electricity, for instance for charging cell phones and laptops - products that did not even exist in the 1970s.With one
exception (the 'Fender Blender', a pedaled powered machine to make smoothies), the only pedal powered machinery that
is now commercially available in the western world (offered by Wind stream, Convergence Tech and Magnificent
Revolution) are stands to fit your bike to, connected to an electric motor/generator and a battery - a combination that can
quickly convert your regular road bicycle into an electricity generator.

7. APPLICATION

 Used save Environment from Pollution.

 For glowing of led bulbs & CFL bulbs.

 House hold.

 Gymnasium.

 All collages.

 Use to charge small chargeable batteries.

 Used for exercise of legs.

 Very well used in Villages where load shading problem going on or govt. not be go there.
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