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ABSTRACT  

Irrigation is mainly a branch of engineering as it involves construction and maintenance storage and 
distribution works. In our country, raingun sprinkler system is becoming more popular for sugar cane due 

to convince in shifting. Sufficient formation such as coefficient of discharge, percentage of overlapped 

diameter for uniformity, etc is not available for designing the raingun sprinkler system. The discharge is 
found increasing with increase in pressure head for raingun sprinkler irrigation system. The best operating 

pressure head for raingun of nozzle size 10mm and 12mm is 4.5kg/cm
2
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INTRODUCTION 

Irrigation in many countries is an old art as civilization, but for the whole world it a modern science, the 
science of survival. It is the technique of artificial application of water to land for the purpose of raising 

the crops successfully. It is mainly a branch of engineering as it involves construction and maintenance 

storage and distribution works. The area under cultivation has remained stagnant at 140 mha (net area) 
and possibilities of increase in net cultivated area are remote. The availability of assured timely and 

adequate supply of irrigation water is an important determinant of agricultural productivity. Irrigation is 

thus crucial to the agricultural development of the country. 

India will no longer remain just a water stressed nation. In fact, per capita availability of water in the 
country is dropping from 5,777cum in 1951 to 1,869 cum in 2001. There are enough reasons to argue that 

by 2025, India will turn out to be water scarce with projected per capita availability of only 1,341cum. 

The area under irrigation was only19.4 mha in 1947 and has increased to 22.60 mha before the five year 
plan commenced (1950-51). Irrigation was given the highest priority in the first three five year plans. The 

share of irrigation to the total expenditure was more than 25 percent for the 6
th
, 7

th
, and 8

th
 five year plan 

periods. The increase of irrigated area has been on average 2.1 mha. Water is going to be a core issue by 

the mid of 11
th
 five year plan.  

The dominant methods of irrigation from early times have been surface or gravity and pressurized 

irrigation system. The application of irrigation water to the crop can be done flooding the field surface by 

water and applying it beneath the soil surface using high pressure mechanism. It is difficult to provide 
required quantity of water regularly to the root zone by using surface irrigation and due to that the yields 

are often less than optimum. 

Pressurized irrigation methods usually have better water application uniformity than surface irrigation 
methods, which are more easily managed and have low labour requirement. In the sprinkler method of 

irrigation water is sprayed in to the air and allowed to fall on the ground surface somewhat resembling 

rainfall. The spray is developed by the flow of water under pressure through small orifices or nozzles. The 

pressure is suitably obtained by pumping. The amount of irrigation water required to refill the crop root 
zone can be applied nearly uniform at the rate to suite the infiltration rate of the soil, there by obtaining 

efficient irrigation.  

In irrigation, the term gun used to describe large rotary sprinklers operating at a high-pressure head to 
irrigate large areas. They have become very popular in recent years because of their relatively low capital 

cost per hectare and low labour requirements. Rainguns are normally operated at high pressure head from 

5 to 10 kg/cm
2
 with discharges ranging from 2 to 60lps depending on the gun and type of nozzle selected. 
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Application rates vary from 5 to 35mm/hr. The application rate is controlled by the pressure head at the 

raingun. Water is usually supplied to gun through a flexible house up to 200m long and 50 to 100mm 
diameter. 
In our country, raingun sprinkler system is becoming more popular for sugar cane due to convince in 

shifting. Sufficient formation such as coefficient of discharge, percentage of overlapped diameter for 

uniformity, etc is not available for designing the raingun sprinkler system. Considering these points in 
view, a problem was under taken with the following objective i.e., to test the performance characteristic 

of raingun irrigation system with different operating pressures. 
 

MATERIALS AND METHODS 

The experimental site was located in the rear portion of the workshop Technology building of college of 
Agricultural Engineering, Bapatla, Andhra Pradesh, India. The site is located 4.5m above mean sea level 

and its geographical location is 15
0
54

1
N latitude and 80

0
30

1
E longitude. 

The experimental layout consists of a well, a monoblock centrigugal pump set, discharge controlling 

devices, pressure gauge, raingun sprinkler, PVC pipes and other fittings and accessories. A centrifugal 
pump driven by 5hp motor pumps water from the well. A ball valve is fixed in the delivery line for 

controlling discharge and pressure. Pressure gauge is used for measuring the pressure. 

Pump Specifications: 
Make  : Crompton greaves   Input  : 3.7kw (5hp) 

Speed  : 1430 rpm    Discharge : 21.67lps 

Efficiency : 60%     Size  : 100X800mm 

Pipeline 

The pipe line of 30m length and 50mm diameter was used. The pipe line serves for the purpose to bring 

water from pipe to riser. The riser was attached at the end pipe line.  
 

Table 1: Specifications of the Sprinkler head 

Make Model Nozzle Angle (θ) Nozzle Diameter (mm) 

Jain Irrigation Pvt.Ltd. KOMET 23
0
 10,12 and 14mm 

 

Climatic Measuring Equipment 

The wind velocity during the test period was measured with a digital anemometer having a range of 0 to 

30m/s (possible measuring wind speed is 1 to 15m/s). The anemometer was fixed within the clear area in 
the experimental site with a height of 2m. The relative humidity during the test period was taken from the 

meteorological department (Agricultural College Farm, Bapatla).  

Miscellaneous 

The discharge of raingun sprinkler was measured by volumetric method. i.e. with the help of bucket and 
stop watch. Pressure haed was measured by pressure gauge, which was fixed to the riser pipe having a 

range of 0 to 7kg/cm
2
. The experiments were conducted at wind velocity from 0.1 to 2.5m/s. Catch cans 

were used to collect water from raingun at a grid spacing of 1.5m X 1.5m. The height and diameter of 
catch cans were 13cm and 10.5cm respectively, as per recommendations given in ASAE standards 2001. 

Experimental setup 

The layout of experimental set up was taken up at college of Agricultural Engineering, Bapatla, A.P. The 

pumping unit was installed on firm foundation and was kept close as possible to the source of water. 
Water was pumped from a open well of diameter 1.5m, in which static water table was 1.5m. The foot 

valve was 5m below the static water table during the test period. A single pipeline of 30m length was laid. 

The raingun was operated at three different pressures (2.5, 3.5 and 4.5kg/cm
2
). The required pressure was 

obtained by adjusting the gate valve for each nozzle and overlapped patterns were calculated at 15X15m 

(Sl X Sm) spacing. 

Pressure- Discharge Relationship 
The coefficient of discharge for rangun with different nozzle sizes was computed by the following 

formula (Michael, 1978): 
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Q =  ca√2gh  

Where, 

Q = nozzle discharge, m
3
/s 

a = cross sectional area of nozzle, m
2
 

h = operating pressure head at the nozzle, m 

g = Acceleration due to gravity, m/s2 

c = coefficient of discharge 

 

RESULTS AND DISCUSSION 

The observed values of at different pressure heads for raingun with different nozzle sizes are presented in 

Table.2 It is observed from Table 2 that the discharges found increasing with increase in pressure head. 
When pressure increase by 16.65% the discharge for raingun of nozzle diameter 10mm, 12mm and 14mm 

increase by 8.08%, 7.85%and 8.09% respectively. This shows the effect of pressure head variation on 

discharge is almost same for 10mm and 14mm diameter nozzles whereas for 12mm diameter nozzle size 
the pressure head variation is 7.85%. This may be due to the different degree of smoothness of the interior 

portion of the nozzle and maximum frictional loss through nozzle, general problem of manufacturing 

process (Keller and Bliesiner, 1990)  
 

Table 2: Pressure and discharge relationship for raingun (Model KOMET) with different nozzle sizes 

Pressure(kg/cm
2
) Discharge(lps) for various nozzle sizes 

d= 10mm d = 12mm d = 14mm 

4.5 2.94 3.98 5.21 

3.5 2.84 3.84 5.02 

2.5 2.72 3.69 4.82 

 

Christiansen (1941) conducted about 300 tests on sprinkler, analyzed the data to determine the uniformity 

of distribution for various spacing and considered geometric patterns to determine desired patterns and 

their relation to spacing. 
Kerr et al., (1980) tests were conducted on four sprinklers form each type under three pressure levels. 

Christiansen’s uniformity coefficient was calculated for the original pattern and for various overlaps of 

sprinklers. Overlaps required to achieve minimum acceptable UCC values were determined. 
Tropenlandwirt (1984) mention the three principal irrigation systems employed in federal republic i.e 

raingun, sprinkler and drip irrigation systems and compared particularly with capital labour and water 

requirements, they concluded that the rainguns are relatively capital efficient, less energy consuming and 
better water application devices. 

A semi empirical model was developed for predicting the distortion by the wind for raingun application 

pattern. They calibrated from three full-circle wetting pattern field tests and used to predict wetting 

pattern at any intermediate wind speed and any sector angle thus providing the Richard and weatherhead 
(1993) data for raingun evaluation for larger sprinkler and raingun 
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