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Abstract— The modern challenge faced with the global 

energy situation is the growing energy demand and the 

strong dependence on unsustainable fossil fuels. Another 

concurrent issue is the adverse health and socio-economic 

implications of adult obesity. Human Power Generation, 

which uses metabolized human energy to generate electrical 

power, could potentially address both these challenges. One 

of the most popular exercise machines, presently consumes 

large amounts of energy while dissipating a majority as heat. 

The purpose of this project is to design and develop a human 

powered electricity generator and determine its power 

generation potential.     Again the supplies of fossil fuels are 

limited and their utilization as energy source causes 

environmental degradation due to unfinished ignition when 

used as energy source, in addition to this as the world 

population increase the order for energy sources increases, 

so the issue of a steady replacement of fossil fuels with 

renewable energy source is of major consideration for most 

countries. Renewable power generation system is currently 

preferred for clean power generation. With ongoing 

revolution in the generation, electricity is generated at small 

level by using bicycle pedal. 

Key words: Generator, Economic Considerations, 

Technological consideration 

I. INTRODUCTION 

A. The Energy Challenge 

The world’s energy consumption is at an all-time high with 

the demand continuously increasing. This situation brings 

up several challenges that need to be addressed. Depletion 

due to finite availability of non-renewable energy sources, 

Data from the World Bank obtained as recently as 2009 

estimated that about 25.9% of the World’s population 

(greater than 1.81 billion people) has no access to electricity. 

Larger numbers include those that have very limited access 

to electricity. Further, most countries with the lowest values 

for percent of population with electricity also have low 

values of urban population percentage, as seen in Table I. 
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In 2015 

Country 
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With 
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Electricity 

In 2015 

(%) 
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As 

A Percentage 

Of Total In 

2015 (%) 

1 Uganda 9.0 13 

2 Malawi 9.0 19 

3 
Congo, Dem. 

Rep. 
11.1 35 

4 Mozambique 11.7 38 

5 Myanmar 13.0 33 

39 India 66.3 30 

74 China 99.4 44 

B. Obesity – A Growing Health Issue 

Challenges seldom come one at a time; in parallel with the 

energy problem, much of the world faces the health issue of 

overweight and obesity. The World Health Organization 

estimated that in 2008, around 35% of the people over 20 

years old in the world were overweight while 12% were 

obese [6]. That is, greater than 800 million people, the 

population of 20 New York City metro areas [7], suffer from 

obesity worldwide. This situation hits harder at home as in 

the United States, 68.3% of people over the age of 20 were 

overweight in 2008 while 33.9% were obese [8]. Not only 

are these percentage numbers nearly double that of the 

worldwide average estimates, the Centre for Disease Control 

and Prevention study showed that the occurrence of these 

conditions has been steadily increasing since the early 

1990s. Being obese or overweight has serious implications 

on one’s health. The American Heart Association recognizes 

the condition to produce significantly higher risks towards 

high blood pressure, high blood cholesterol, diabetes, heart 

disease and stroke [9]. Furthermore, the financial impact of 

the conditions is grand. In 1998, obesity and overweight 

attributed spending was estimated to be 9.1% of all US 

medical expenses [10]. This amounted to a total of $78.5 

billion of burden on the US economy, equivalent to $110.6 

billion in 2012 USD [11]. This economic impact is bound to 

be even greater today as the amount of people suffering 

from the conditions is poised to have increased [8]. Hence, 

overweight and obesity are also one of the leading 9 

challenges faced by the world and especially the US, 

threatening the health of many people and posing significant 

financial burden on at least the American economy. 

C. The Potential of Human Power 

When the energy intake of humans is considered, a large 

potential seems apparent. Considering the standard 2000kcal 

of daily consumption (97W of power in, on average), 

humans take in about 8.368MJ or 2324Wh of energy every 

single day. This is approximately the same amount of 

energy stored in the typical car battery (2400Wh). However, 

the expenditure of energy for common tasks is relatively 

high as well as seen in Table 2. Also, Table 3 shows some 

values for maximum power that can be captured as a result 

of human activity. 

Activity Power consumed (W) 

Sleeping 81 

Sitting 116 

Swimming 582 

Sprinting 1630 

Table 2: Energy Consumption Rates of Common Human 

Activities 

Gym Activity Maximum Human Power (W) 

Pushing button 0.64 

Squeezing handle 12 
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Rotating crank 28 

Riding bike >100 

Table 3: Maximum Power Generation Capability For Some 

Human Activities 

Hence, the available energy that can be captured 

over a short period of time is in reality quite limited. To 

replace just one of the largest capacity coal power plants in 

the United States would require approximately the 

population of 2 New York City metro areas to be riding 

human power generating bikes. The obvious impracticality 

of this figure shows why the scope thus far in human power 

generation has been limited to lower power applications 

such as consumer electronics. 

II. REVIEW OF LITERATURE 

A. Early Development 

Studies in power generation shows that bicycling is one of 

the most efficient form of power generation known, in terms 

of energy expended per person. McCullagh, (1977) gives us 

an insight into the test conducted by Stuart Wilson using a 

24V (at 1800rpm), 20A generator to charge a 12V car 

battery. A belt-drive was used to connect a 15.5” diameter 

bike flywheel to a 2.5” diameter pulley that turned the 

generator. During this test, an average cyclist produced 75W 

of sustainable electrical power 12V (900rpm) for a period of 

one hour.In 1980, Carl Nowiszewski a mechanical student at 

the Massachusetts Institute of Technology worked with 

Professor David Gordon Wilson on a design of a human 

powered generator which when built will serve as an 

auxiliary control function in a sail boat in an Atlantic 

crossing. The energy storage was primarily for automatic 

steering while the pilot sleep and the pedalling was a way of 

keeping warm and avoid boredom. The overwhelming 

problem in the design was the cramped quarters which 

Nowiszewski eventually solved. And then in 1988, George 

Alexander Holt III designed a human powered generator 

using recumbent bicycle technology for use in a sail boat 

using 6061-T6 aluminium; he built a light weight foldable 

apparatus. The human power requirement was 120watt at 

75rpm (George, 1988). 

B. Recent Development 

Mohd and others (2013) discussed charkha device in 

INDIA, stated that spinning wheel horizontally could be 

rotated by a cord encircling a large, hand-driven wheel 

where the fibre is held in the left hand and the wheel slowly 

turned with the right. Holding the fiber at a slight angle to 

the spindle produced the necessary twist. Jansen and Slob 

(2003) improved the power generation system known as 

“Better Water Maker” (BWM) water disinfection system. 

The BWM was designed for use where water is unsafe for 

drinking and electricity is scare. The BWM utilizes a 

manual hand crank to provide power to its pump. They also 

studied one hand cranking and found that 50w of power 

could be sustained for up to 30 minutes, which is more than 

double the 17w required by the BWM. As early as 2007, 

fitness facilities around the world have begun researching 

applications for converting human power to electricity. The 

California Fitness facility in Hong Kong was one of the first 

gym establishments to incorporate human powered 

machines. Started by French inventor Lucien Gambarota 

and entrepreneur Doug Woodring, the gym began a program 

called “Powered by YOU” in which the excess energy 

generated by members on 13-step cycling and cross training 

machines is diverted and converted to power lighting 

fixtures in the gym (Gerard, 2008). Maha and Kimberly 

(2010), in the Proceedings of ASME 2010 4th International 

Conference on Energy Sustainability made us to understand 

that other gyms in the United States began to harness human 

power as well. The Dixon Recreation Centre at Oregon State 

University (OSU) is one of the many facilities retrofitted 

between the years 2008 and 2009 by the Clearwater, Florida 

based company known as ReRev. The company retrofitted 

22 elliptical machines at OSU so that the excess energy 

generated by patrons was diverted to the electric grid. 

According to the company’s website, “An elliptical machine 

in regular use at a gym using ReRev technology will 

generate one kilowatt-hour of electricity every two days.” 

Dean (2008) revealed that human legs are up to four (4) 

times more powerful than human arms. On average, a 

human can sustain about 100W of power through pedalling 

for an hour but only hand crank about 30W of power in an 

hour. Wilson (2004) demonstrates that a person's oxygen 

consumption, and consequently their potential power output, 

decrease with age, with the peak of potential power output 

being between 20-40 years of age manufactured stationary 

pedal powered generators. Typical design included a back-

wheel stand that elevates the bicycle and causes the back 

wheel to come in contact with a smaller wheel that is 

hooked up to a “bicycle dynamo” and a large battery. 

III. MATERIALS AND METHODS 

A. Mechanism of Operation 

This project has various different design paths to complete 

our product while meeting the majority objectives. This 

means we will have to implement and compare our different 

designs to insure the best product based on our set of 

objectives. These paths have changed as we progressed 

through our project, and there were a few foreseen methods 

that we expand upon in the design section. The basic design 

for the bicycle powered generator is to have a bicycle on a 

fixed stand, and then when the bicycle is pedalled, the 

spinning motion of the rear tire is used to produce 

mechanical energy directly into a DC voltage. If an AC 

voltage is produced, a full bridge rectifier will be necessary 

to produce the DC voltage. This DC voltage can then be 

used immediately or stored via a battery array. If a constant 

DC voltage is required by the user a DC-DC converter may 

be necessary to change the varying DC voltages produced 

from the varying bike speed to a constant DC voltage for 

certain utilities or battery array. The first decision is 

selecting a bill of materials for each design path. This will 

help determine the ultimate product affordability. We must 

decide whether to use an alternator or dynamo to convert the 

bicycles mechanical energy to AC or DC, respectively. 

While an alternator is easier to find and purchase with many 

functioning units available in scrap yards, they also tend to 

be less efficient in the output of DC power compared to a 

dynamo. Another design factor that must be implemented 

and compared is the coupling of the bicycle wheel to either 

the alternator or dynamo rotor. One option is to use two 

contacting wheels to connect the two components. This 
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option is a bit simpler to implement and take very little 

upkeep to maintain; however, the efficiency of the contact is 

relatively low due to slippage losses and frictional losses. A 

more efficient yet expensive design would be to have the 

wheel and the alternator/dynamo be connected via a rotary 

belt, similar to a car belt system. There are bound to be 

various other obstacles and design methods to be 

implemented as the project progresses, and will be observed 

and recorded as they occur.The Pedal Operated Power 

Generator (POPG) is a type of generators in which the 

source of mechanical power is provided by the human effort 

while spinning a shaft, with its corresponding angular speed 

and torque. Usually, a sort of mechanical transmission 

system is needed to adapt these variables into the 

generator’s required ones (ωgen and Tgen). Then, this 

mechanical power is turned into electric power by the 

generator (Pout gen). Eventually, it is converted with the 

aim of being stored (Pin storage), without damaging the 

storage system. The principle of using your pedal motion to 

create the same motion as a motor can be translated to 

almost any device, and the parts needed are all the same, and 

in the case of the pedal powered electrical device, the 

components include: 

A stationary bike or exercise bike, belt and pulley 

system, chain drive system, generator, blocking diode, fuse, 

battery and inverter system. 

 
Fig. 1: Block Diagram of the Generation System 

The voltage induced across the terminals of a wire 

loop when the magnetic flux passing through the loop 

varies. The primary fuel used in the production of human 

power is consumed food. The human body utilizes energy 

stored in the chemical bonds of consumed compounds such 

as carbohydrate, proteins, fats and fibre to fuel metabolic 

processes. These processes include basal metabolic function 

that sustain life, and advance metabolic function used during 

physical activities. Food energy is commonly measured in 

the empirical units of Kilocalories (Kcal) or food calories 

(C), 1Kcal is equivalent to 1C. 

In the metric system, is measured in Joules, where 

1C is equivalent to 4184J. 

IV. DESIGN OF STRUCTURE USING MODELLING SOFWARE 

(CATIA V5) 

Generally, the design of this system depends primarily on 

the ratings of the DC permanent magnets which produce the 

DC and the required output power. The output power to be 

produced affects the dimensioning as well as the input 

parameters like torque, speed, etc. In light of the above 

constraints, the following design considerations and 

assumptions has been made for this project design; 

A. 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. 

B. 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. 

C. Ergonomics 

The ergonomics aspect has to do with optimizing the 

physical contact between human and equipment. Four 

important areas of bike ergonomics are usually considered: 

1) The strain of the arm and shoulder 

2) The muscle support and the position of the lower back 

3) The work of proper pedalling 

4) The crank length 

D. 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. 

 
Fig. 3:Chain Sprocket and paddle mechanism to be used in 

equipment 

The alternator has three output wires labelled 1, 2, 

and BAT. The wire labelled BAT is obviously the output of 

the alternator that is used to charge the battery or to power 

an external load instantaneously. The wire labelled 1 is the 

field wire. The field wire feeds current and voltage into the 

stator of the alternator to create an EMF to produce the 

output DC power as described earlier in the report. A 

resistor and switch are placed in series between the 

alternator and battery. Both of these components are used to 

protect the alternator. 

 
Fig. 2: Line diagram of electrical system 

In summary, the field wire of the battery must be 

connected to a certain resistance and switch to protect the 

alternator, and battery and make human pedalling of an 

alternator possible. Also the regulation wire can be used to 

manipulate the desired output voltage of the alternator up to 

a certain voltage limited by the rating of the specific 
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alternator. Finally, the alternator must be mounted in such a 

way to both hold the alternator firmly, and create a strong 

tension between the alternator and back wheel to avoid 

excess slippage losses. 

E. Design of parts 

1) Frame 

The frame is the structure that supports all mechanism and 

facilitates the rider to comfort to ride for long times. It is 

designed considering all economic, ergonomic and aesthetic 

aspects. The seating arrangement is so designed to adjust 

height and get stability to the rider. 

Structure is made by a rigid rectangular pipe 

section of dimensions 60x30x2 mm. The supporting legs are 

of round pipe of diameter 60mm and thickness 2mm. The 

paddle shaft is supported by two mild steel plates of 

dimension 325x80x5mm on both sides of structure. 

Intermediate shaft housing and generator shaft housing is 

made by using mild steel plate of 165x50x8mm and 

105x50x5mm respectively. All the parts are draw and 

assemble in software and analyse the overall dimensions. 

After that the structure is ready for the welding. We weld all 

the structure as per the drawing and install all the shafts, 

sprockets and chains on the structure. 

 
Fig. 4: Frame 

2) Sprocket (18T) 

A sprocket or sprocket-wheel is a profiled wheel with teeth, 

cogs, or even sprockets that mesh with a chain, track or 

other perforated or indented material. The name 'sprocket' 

applies generally to any wheel upon which radial projections 

engage a chain passing over it. It is distinguished from 

a gear in that sprockets are never meshed together directly, 

and differs from a pulley in that sprockets have teeth and 

pulleys are smooth. 

 
Fig. 5: Sprockets (18T) 

Sprockets are used in bicycles, motorcycles, cars, 

tracked vehicles, and other machinery to transmit rotary 

motion between two shafts where gears are unsuitable or to 

impart linear motion to a track, tape etc. Perhaps the most 

common form of sprocket may be found in the bicycle, in 

which the pedal shaft carries a large sprocket-wheel, which 

drives a chain, which, in turn, drives a small sprocket on the 

axle of the rear wheel. Early automobiles were also largely 

driven by sprocket and chain mechanism, a practice largely 

copied from bicycles. 

3) Sprocket (44T) 2 nos. 

A chaining is the round, spiky bit connected to our cranks 

that pulls the chain round. The size of a chaining (often 

expressed in terms of the amount of teeth on it, e.g. a 47t 

ring) plays a direct role in your bike’s gearing, with bigger 

rings meaning a higher (harder to push) gear and smaller 

rings a lower (easier to push) gear. 

 
Fig. 6: Sprocket (44T) 

A ‘classic’ road racing bike, for example, may use 

a 53t large chaining, while a bike more aimed at leisure and 

sportive riding may use a 47t large chaining as part of a hill-

friendly ‘compact’ chain set. Most modern road bikes 

feature a dual ring set-up with a front mesh being 

responsible for shifting duties. 

4) Chain 

 
Fig. 7: Chain 

A bicycle chain is a roller chain that transfers power from 

the pedals to the drive-wheel of a bicycle, thus propelling it. 

Most bicycle chains are made from plain carbon or alloy 

steel, but some are nickel-plated to prevent rust, or simply 
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for aesthetics. A bicycle chain can be very energy efficient: 

one study reported efficiencies as high as 98.6%. The study, 

performed in a clean laboratory environment, found that 

efficiency was not greatly affected by the state of 

lubrication. A larger sprocket will give a more efficient 

drive, because moves the point of pressure farther away 

from the axle, placing less stress on the bearings, thus 

reducing friction in the inner wheel. Higher chain tension 

was found to be more efficient: "This is actually not in the 

direction you'd expect, based simply on friction". A master 

link or quick-release link is a roller chain accessory that 

allows convenient connection and disconnection of a chain 

without the need for a chain tool. It acts as a set of the 

chain's outer plates, so joining two sets of the chain's inner 

plate ends. Such master links may or may not be re-

usable. A chain tool is nonetheless needed to adjust a chain's 

length, for example to shorten a new chain before 

connecting its ends. They are used 

on bicycles and motorcycles.  

5) Paddle 

The bicycle pedal is the part of a bicycle that the rider 

pushes with their foot to propel the bicycle. It provides the 

connection between the cyclist's foot or shoe and 

the crank allowing the leg to turn the bottom bracket spindle 

and propel the bicycle's wheels. Pedals usually consist of 

a spindle that threads into the end of the crank and a body, 

on which the foot rests or is attached, that is free to rotate 

on bearings with respect to the spindle. 

 
Fig. 8: Paddle 

Pedals were initially attached to cranks connecting 

directly to the driven (usually front) wheel. The safety 

bicycle, as it is known today, came into being when the 

pedals were attached to a crank driving a sprocket that 

transmitted power to the driven wheel by means of a roller 

chain. 

6) Crank 

 
Fig. 9: Crank 

The crank set (in the US) or chain set (in the UK), 

is the component of a bicycle drivetrain that converts 

the reciprocating motion of the rider's legs into rotational 

motion used to drive the chain or belt, which in turn drives 

the rear wheel. It consists of one or more sprockets, also 

called chain rings or chain wheels attached to 

the cranks, arms, or crank arms to which the pedals attach. It 

is connected to the rider by the pedals, to the bicycle frame 

by the bottom bracket, and to the rear 

sprocket, cassette or freewheel via the chain. 

It consists of one or more sprockets, also called 

chain rings or chain wheels attached to the cranks, arms, or 

crank arms to which the pedals attach. It is connected to the 

rider by the pedals, to the bicycle frame by the bottom 

bracket, and to the rear sprocket, cassette or freewheel via 

the chain. The two cranks, one on each side and usually 

mounted 180° apart, connect the bottom bracket axle to the 

pedals. 

7) Paddle lever shaft 

This part is made by using material EN8 to get maximum 

strength. We made this shaft using lathe machine and made 

diameter 17mm and length 170mm, it as simple operation of 

turning and facing. 

 
Fig. 10: Paddle lever shaft 

As the shaft is very long as compare to the 

diameter e use revolving centre attached on tailstock to 

prevent any bend during turning. This shaft carrying the two 

cranks on each side and this is the first drive shaft carries 44 

teeth sprocket. 

8) Intermediate shaft 

 
Fig. 11: Intermediate shaft 

This part is made by using material EN8 to get maximum 

strength. We made this shaft using lathe machine and we 

made different diameter steps on it. The steps are 17, 22, 25, 

22, and 17 of lengths 19, 22, 3, 22, 15 respectively. This 

shaft carrying two sprockets 44 teeth and 18 teeth. These 

two sprocket are welded firmly on the shaft on each side of 
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25 mm diameter and 3 mm wide rib of shaft. This shaft is 

supported by the two shaft mounting plate which is welded 

on frame. 

9) Generator Shaft and flexible coupling 

 
Fig. 12: Generator shaft and flexible coupling 

This part is made by using material mild steel. We made this 

shaft using lathe machine. There are various steps are to be 

made using step turning operation. The steps are, 17, 22, 34, 

22, 17 and of lengths 20, 15, 13, 22 and 48 respectively. 

This shaft is so designed that it is supported on diameter 17 

step on both sides using shaft mounting plate. These plate 

are directly welded on the frame. The 48 mm long 17 mm 

diameter portion is coming out from the mounting to 

facilitate attachment of generator shaft. The generator shaft 

is attached to this shaft by using flexible coupling to 

eliminate any misalignment between both shafts. 

10) Handle 

 
Fig. 13: Handle 

Handle is made using a straight 1000mm round pipe of 

diameter 22mm and 1mm thickness. It is bend as per the 

requirement and we get an appropriate shape of handle. The 

handle shape is so made to facilitate user to grip it as his/her 

wish. 

11) Generator 

 
Fig. 14: Generator & B-wire unipolar stepper type ckt. Diag. 

We use stepper motor as the generator, it has multi-

pole alternators, but being more modern they have four 

phases. As with a DC permanent magnet motor, turning the 

motor's shaft makes it work backwards, causing pulses of 

current to come out of the windings. However, the current is 

AC, going plus as a magnet pole approaches a coil and then 

minus as it moves away. Usually there are four phases at 90 

degree intervals so when one comes down to zero, the next 

one has reached maximum. This is a benefit as it means the 

output can be rectified to produce much smoother DC with 

hardly any gaps, but it means they have more wires coming 

out. It's quite easy to figure out which way around they are 

using a resistance meter. The six wire stepper is really two 

motors in one, so the six wires can immediately be separated 

into two groups of three. Each group will have some 

connection to each other, but no connection to any of the 

other group. In each group, one wire is the common and the 

other two are the opposite ends of a winding which will give 

out oppositely phased AC. In terms of resistance, the 

reading from the common to either end will be half the 

reading across the two ends. Having found the common on 

one set, you can use the same process to find the common in 

the other one. All four windings will have almost exactly the 

same resistance. 

 The simplest way to wire it up is to link the two 

commons to the minus terminal and then connect each of the 

four live phases through a diode (6A4) to the plus output. 

 We achieved some reasonable results with this 

stepper, getting 12volts at approximately 400rpm, and then 

rising to about 15 volts with increasing the shafts speed, 

using a cordless drill to power the motors shaft.  

12) Shafts mounting 

Shaft mounting plates are used for supporting the shafts and 

give the sprocket rigid rotating platform. These are made 

using 50x8 mm mild steel flat and it is welded firmly on the 

frame. 

13) Display  

We include one display to get some information about gym 

bicycle. These are,  

1) Speed of generator in RPM,  

2) Power producing by the generator at current speed in 

watt,  

3) Total power produced by the generator in particular 

time in Wh, 

4) Riding speed in km/h, 

5) Total ride done in meters, 

6) Time elapse for ride.  

V. ASSEMBLY AND WORKING 

As bike rider is exerting the force on the paddle the force is 

transmitted to his leg to first drive shaft through crank. 

Crank gives the mechanical advantage and the shaft starts 

rotate. On the first shaft there is 44 teeth sprocket is 

mounted, this sprocket is rotate at a same speed of first 

shaft. This sprocket is connected with a small sprocket of 18 

teeth using chain. This sprocket is mounted on the 

intermediate shaft. There is another 44 teeth sprocket is 

mounted on the same shaft. This 44 teeth sprocket is 

transmitting power to the last 16 teeth sprocket using chain. 

This sprocket is mounted on the generator mounting shaft, 

and this is the final shaft. The total increase in speed is about 

ratio 6.72:1. The generator shaft is attached to this generator 

mounting shaft by using flexible coupling to eliminate any 

misalignment between both shafts. As the generator rotates 

roughly about 400 RPM at normal paddling speed, it is 

producing electricity about 12v and 2A, roughly up to 25W. 

The output of the generator is ac current. This generator is 

producing current via four separate phases. We connect the 
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four separate full wave bridge rectifiers and filter capacitors 

to each of phases. After connecting all four output in parallel 

the total power is achieved. For the demonstration we 

attached 5 nos. of 12v 5W led module in parallel. At the 

normal speed all the 5 LED’s are glow in full flange. 

Sr. 

No. 
Particulars Qty. Cost 

01 Main Frame 1 3,000 

02 Chain – sprocket mechanism 2-4 600 

03 Shafts 3 500 

04 Paddle, arms and housing NA 1,800 

05 Generator 1 6,000 

06 
Rectifier, Battery Charger, 

Electronic Parts 
1 2,000 

07 Machining NA 1,000 

08 Fabrication NA 2,400 

09 Miscellaneous NA 1,000 

Table 5: Total Tentative Cost of Equipment Chart 

Estimated total cost of equipment = Rs. 18,300 

VI. CONCLUSION 

At a time when there is energy crisis casting its shadow all 

over the world, one has to look into alternate renewable 

energy sources. One such alternate way to generate power is 

make by using these type of equipment. The rotating energy 

of the tries in the bicycle, generated by pedalling can be 

used to operate almost all devices. Both dynamo and 

alternator can be used and various options and situation 

where a dynamo or alternator can be used. 

In short, the project was a success in proving the 

concept that electrical energy can be harnessed from human 

power, specifically in the act of operating makeshift gym 

equipment. Moreover, members of the group increased their 

knowledge and understanding of engineering design 

concepts, mechanical/electrical systems, and project 

management. The group met design and construction goals 

for the project which included but were not limited to: 

bicycle size and assembly, gear mechanism design and 

construction, specification and selection of all electrical 

components. Additionally, the group met overall system 

goals of operation and basic generation upon final 

adjustments. Critical system specifications at the following 

points were met in the final adjustment: the minimum 

generator terminal voltage of 32V for continuous conduction 

through the rectifier to the battery. With the work of future 

groups this proof of concept project will be significantly 

improved to become an effective and robust source for the 

DC house. 
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