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Abstract: 

The idea behind this project is to draw water from a storage sump or a small bore well (up to 20 feet) by utilizing Mechanical 

Energy. Pedalling operation is used to drive a centrifugal pump with belt drive, chain drive and gear drive. A centrifugal pump is 

one of the simplest pieces of equipment in any process plant. In here we use prime mover as pedal operation. Usually centrifugal 

pump works on principle by converting kinetic energy into pressure energy. Centrifugal pump is mainly used for obtaining higher 

head and higher flow rate. The key idea is that the energy created by the centrifugal force is kinetic energy. The amount of energy 

given to the liquid is proportional to the velocity at the edge or vane tip of the impeller. The faster impeller revolves or the bigger 

impeller is, then the higher will be the velocity of the liquid at the vane tip and the greater the energy imparted to the liquid. It is 

useful in areas where energy crisis is high and also in certain situations where electricity is not available. In order to obtain the 

actual pump characteristics like rated RPM of a normal electric motor, a combination of power transmitting devices is used to 

obtain the required speed. 

I. INTRODUCTION 

 

Our main aim is to run a centrifugal pump by using a pedaling 

mechanism. The main goal is by giving a little amount of 

power, larger amount of output must be obtained. We have 

tried various methods; in which we came across a simple by 

using simple transmission systems. Usually a high amount of 

power can be imparted if gear ratio larger than 10 if used. Even 

the belt drive is enough to run this system. But in combination 

of belt drive and gear drive when used at same time more 

output is obtained, with less input of power. With the help of 

gear and belt transmission system we were able to extract 

water from the underground. Basically the main characteristics 

of an ordinary pump is RPM at which it is operated normally. 

Along with it some exercise, especially cycling is done 

simultaneously, where water is transferred from one place to 

another. 

 

II. OPERATION OF CENTRIFUGAL PUMP 

 

Centrifugal pump is a good example of dynamic axis-

symmetric pump. Centrifugal pump is used to transport fluids 

by the conversion of rotational kinetic energy to the 

hydrodynamic energy of the fluid flow. The rotational energy 

typically comes from an engine or electric motor. The fluid 

enters the impeller along or near to the rotating axis and is 

accelerated by the impeller, flowing radically outward into a 

diffuser or volute chamber (casing), from where it exits.  

 

PROJECT DESCRIPTION 

Our project is mainly based on a drive system which transmits 

the power produced by pedaling a bicycle in a much higher 

speed which helps to drive a centrifugal pump. Here we used a 

belt drive and a gear drive to transmit power. Both the drives 

are in step up configuration. 

 

EXISTING MODEL 

Previous model based on the same title used a gear train to 

attain the speed required to lift water. It used a pedal system 

directly connected to a driving gear which drives other gears in 

the gear train. 

 

LAYOUT OF OUR DRIVE SYSTEM 

The 3-D layout of our drive system is shown below, 

 
Figure.1. Drive system 

 

This layout shows the schematic layout of our drive system 

which is the belt drive (rear wheel and a pulley) and gear drive 

(larger gear coupled to the pulley shaft). 

 

WORKING OF PROJECT 

In here first by pedaling bi-cycle, rear wheel is rotated or 

rotating motion is obtained by using chain drive present in bi-

cycle. Rear wheel and shaft mounted on the base are coupled 

by means of belt drive. In order to obtain a larger step up ratio 

belt is directly mounted on rear wheel itself. A gear with large 

number of teeth is mounted on the shaft. A gear with smaller 

number of teeth is directly mounted on the shaft of pump or an 

impeller. Finally, both the smaller and larger gears are meshed 

accurately, in order to obtain a smooth transmission of power. 

 

FORMULAE USED 

Length of belt,L=2c+П/2*(D+d)+(D-d)
2
/4c 
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Corrected center distance,c =A+(A
2
-B)

1/2 

Center distance 

𝑎 = (𝑖 + 1)  
0.74

𝜎𝑐
 2
 𝑀𝑡 

ⅈ𝛹
𝐸  

 

CALCULATION  

Belt: (V-belt) 

Rear wheel diameter = 570 mm 

Pulley diameter = 30 mm 

Speed of rear wheel = 50 rpm (say) 

Center distance = 500 mm 

 Speed of pulley = 970 rpm 

L=2×500+П/2×(570+30)+(570-30)
2
/(4×500) 

 L =2088.27mm 

c =304.13+(304.13
2
-36450)

1/2
 

c= 540mm 

Gear: (C45 steel) 

 No of teeth in larger gear = 90 teeth 

 No of teeth in smaller gear = 32 teeth. 

Gear ratio, i = 2.81 

Speed of larger gear = 970 rpm 

Speed of smaller gear = 2725 rpm 

𝑎 = (2.81 + 1)  
0.74

500
 2 2.15 × 10

5 × 18.825

2.81 × 0.3

3

 

a =8.34 mm  

 

III. RESULT 

 

Pump was able to extract water from at a depth of 16 feet and 

deliver at 24 feet with a flow rate of 8 lit/min. The output 

speed that can be obtained from our drive i.e. 2725 rpm is 

enough to obtain the required characteristics of the pump. 

 

IV. CONCLUSION 

 

Actual pump characteristics was, it can extract water from a 

depth of 16 feet and deliver at height of 24 feet with a flow rate 

of 8 lit/min. By using our project, we make sure that we can 

get water even without power supply. Our main aim is to make 

humans to do their everyday exercise as a source to generate 

power. It also makes us to generate power by coupling a 

generator which is already explained in our future scope. 

Moreover, it helps it helps in places like rural areas, where 

water cannot be transported using an electric power. It can also 

be used for irrigation purpose, like watering the gardens, roof 

cropping, and even for cleaning cars, etc., without any usage of 

power supply. 

 

V. ADVANTAGES 

 

There are more advantages in our project. Some are listed 

below, 

 It requires no Electricity. 

 It can also be used to generate power. 

 It can also be used as an exercising tool. 

 It can also use for watering gardens and for small area 

crops 

 

VI. DISADVANTAGES 

 

For everything there will be an disadvantage in it. Similarly in 

our project also there is disadvantage, which is as follows, 

 It occupies a huge space. 

 It produces a lot of noise. 

 It can be only used for a short time as manpower 

is a limited resource 
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