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Abstract— Nowadays one of the foremost problems is 

depletion of conventional energy sources i.e. fuel availability, 

finite sources of petroleum diesel gasoline etc. which are key 

sources of fuel in today’s life. Electricity is also a crucial 

power source as same as fuel. In rural areas, cut off electricity 

is main problem. Some villages are situated in such location 

where it is difficult to supply electricity due to the complex 

environmental or weather conditions or physical location. In 

agricultural area, pump is mainly required for the water 

supply which needs electricity. To overcome those problems, 

it’s necessary to use non-conventional or natural resources for 

the applications. We need to make modifications in machines 

(pump) in such a way that it will operate on natural sources. 

It should not only depend on electricity. Using natural 

resources will also prevent air pollution produces by using 

existing pump. In our study we found that, Wirtz pump is 

effective device to fulfil all above problems. Also is manually 

operated pump so it does not generate air pollution. And its 

output is totally depends on its structure, size of wheel and 

head available. 
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I. INTRODUCTION 

Water is used in almost anything and everything. We do from 

household activities to industries or irrigation, abundant 

water supply is favourable. Water is pumped to the 

agricultural field using various pumps using electricity and 

other fuels, but these fuels are not in abundance and therefore 

make it a costly affair. An alternative solution to this problem 

could be a simple water wheel. The water wheel rotates with 

the energy of flowing water and thus omits the use of any kind 

of fuel. A water wheel consists of a large wheel basically 

made of wood or metal, and it consists of a number of blades 

or buckets arranged on the outer rim forming the driving 

surface. Water wheels have been used basically for 

agricultural purpose, lifting of water to a greater height since 

ancient times.  

Use of water wheels has been found since ancient 

times like that in Hama, Syria. Flowing water was used to turn 

the wheel and water held in buckets on the rim was lifted to 

great heights to spill over into channels which irrigated the 

land further away. These wheels were often built to huge 

proportions, because water was raised on their rims.  

The existing pump designs are basically the same in 

the mode of operation with slight variations in the materials 

of construction. The pumps are operated by the up and down 

movement of the handle. 

The major problems associated with these pump are 

the high level of fatigue and low pump efficiency. These 

problems have motivated the design and fabrication of 

manually operated hand pump that employs a gear drive in 

the power train to ease the operation and at the same time 

increase the pump efficiency. From the test result, it follows 

that for the same input  speed and the static water level same 

interval of time the pump with the gear drive discharges more 

water than that without gear drive. 

 
Fig. 1: 

This pump can be design as per our requirement and 

with chipsets raw material. Hence the cost of this pump is 

very low. During the study it is found some drawbacks of this 

pump. The main drawback of this pump is, as it is totally 

depend on flowing water, its use will be restricted according 

to season that is it will be used in only monsoon season when 

flowing water is available. To overcome this drawback we 

decided further change in present technology. It is enhanced 

with the provision of manual operation. This designed pump 

can be used anywhere and in any season. 

In proposed model, chain drive is mounted over 

wheel structure on which spiral tube pipe is already fixed. The 

wheel structure is kept partially submerged in the water, from 

where water is to be pumped, when force is applied manually 

to rotate the chain drive through handle, the wheel structure 

will rotate accordingly. The scoop will collect the water 

during each rotation and will pump that to desired place due 

to its spiral action. This method is totally independent of 

electricity or fuel supply and almost maintenance free. By 

taking into account rural areas and their physical conditions, 

this will be the most effective substitute for current pump. 

 
Fig. 2: 
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II. LITERATURE REVIEW 

One of the prominent problems of rural India is availability 

of cost effective solutions in Agricultural areas. In agriculture 

water is crucial element and pumps are pioneer for water 

supply from water resource to required place by user. 

By 2025, it is predicted that over 5 billion people or two-

thirds of the planet will be affected by moderate to severe 

water shortages [1]. 

The current situation is described as “The only 

option for survival (Munyua, 2000; Blait, 1996) pointed out 

that the least expensive input for improved rural agricultural 

development is adequate access to knowledge and 

information in areas of new agricultural technology.” And 

coil pumps, Wirtz pump are some of examples of such pumps 

which can be used to work in adverse conditions. In case of 

the coil pump is that the size of the drum limits the pump’s 

use in narrow irrigation canals. A simpler inclined coil pump 

with an internal coil for low head applications also exists. The 

second option is the stream driven Wirtz pump [2]. 

This pump is run by electric or fuel supply. Some 

modifications should be done in wirtz pump to work without 

electric or fuel supply. The main drawback of this pump is, as 

it is totally depend on flowing water, its use will be restricted 

according to season that is it will be used in only monsoon 

season when flowing water is available. To overcome this 

drawback we decided further change in present technology. 

The only one scoop four scoops were used and its effects are 

discussed [3]. 

The adaptations in hydraulic pumps in context to 

current technology are discussed [4]. 

It was established that the pump was most efficient 

(over 50 per cent) with a high head, a slow rotational speed, 

a smaller-diameter tube, and with a scoop of 100 to 120 per 

cent of the outer coil volume. An interesting observation was 

that regardless of the depth of immersion of the wheel into 

the water, and the design of the water intake scoop, it was not 

possible to fill the outer coil with water to more than 50 per 

cent of the volume of the outer coil, a fact first described by 

Olinthus Gregory [5] 

It have done work on improving chain drive 

efficiency by changing diameter of drive sprocket, work or 

invention related to a novel automatic chain tensioning unit, 

work or invention related to drive shaft driven bicycle, 

experimental study on the efficiency of bicycle chain drives 

under a variety of operating conditions and to explore the 

factors that govern chain drive efficiency [6]. 

Manager of asset mangt, have published the data to 

give the allowable pipe sizes, class and materials for water 

mains. This is consisting of technical guidelines given by 

South Australian Water Corporation. The objective of these 

papers are to ensure that all water supply pipes installed in 

SA Water’s infrastructure achieve the required economic life 

span, of 100 years, it is critical that the materials and 

characteristics of the pipe types be appropriate to that aim[7].  

In Blair research staff has subsequently build wheels ranging 

in size from 0.5m in diameter to 4m in diameter. A 4m 

diameter of wheel is although this pump was specifically 

designed to work in irrigation canals water wheel of this type 

has been constructed in reverie conditions to be used in 

Zimbabwe [8].  

The waterwheel evolved over two millennia to 

become an efficient machine. They analyze the physics of 

waterwheels, and construct simple models that show why the 

two most important types had very different efficiencies. 

Their analysis reveals the important design parameters, and 

captures the essential features of our oldest mechanical power 

source. In particular, they have calculated the efficiencies of 

several types of waterwheel [9]. 

III. CONCLUSION 

Wirtz pump can made with cheaper material and it is also 

works manually so it is eco-friendly device or machine and 

hence cost of pump is comparably lower than existing pump. 

This pump is almost maintenance free. The main advantage 

is pump works without electricity hence it can use in the rural 

areas for agricultural applications. The output i.e. discharge 

of the pump is changes with the change in different 

parameters of pump like wheel size, head available, torque 

etc. Hence we can design the pump according to our 

requirement at minimum cost.   
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