Int.J.Curr.Microbiol.App.Sci (2021) 10(01): 1630-1635

International Journal of Current Microbiology and Applied Sciences

ISSN: 2319-7706 Volume 10 Number 01 (2021)
Journal homepage: http://www.ijcmas.com

EXCELLENT
PUBLISHERS

Original Research Article https://doi.org/10.20546/ijcmas.2021.1001.190

Performance Evaluation of Micro Sprinkler System

Surve Aishwarya Pradeep, Dhamane Shweta Govind,
Jagdale Kiran Dharmaraj and Khambe Ankita Suresh

Dr. BudhajiraoMulik College of Agricultural Engineering and Technology, Mandki-Palvan,

Maharashtra, India

*Corresponding author

ABSTRACT

Keywords

Distribution,
Efficiency, Micro
sprinkler, Operating
pressure,
Uniformity
coefficient

Article Info

Accepted:

12 December 2020
Available Online:
10 January 2021

Micro-sprinkler irrigation has gained considerable importance in recent years for efficient
utilization of water resources. Ideally, all micro-sprinkler in the system should discharge
equal amount of water. It is necessary to test micro-sprinkler for its uniformity and
distribution efficiencies so that the user can select the best suitable micro sprinkler and a
system can be designed accordingly. In this study, field experiments were carried out to
test the commercially available micro-sprinkler for the parameter such as uniformity
coefficient, distribution uniformity, average application depth and sprinkler discharge. The
performance evaluation was carried out at varying height and operating pressure such as 1
mand 1.5 m and 1.5 kg/cm? and 2 kg/cm? respectively. They were placed at linear as well
as point arrangement during the test run and operated at open field condition and the wind
speed during the test run was also measured. The results revealed that the uniformity
coefficient was maximum at lower riser height and it was also found that the uniformity
coefficient decreased with increase in the wind speed. Further comparing the results
obtained from point arrangement and linear arrangement showed that the higher uniformity
was obtained by point arrangement than the linear arrangement.

Introduction
Agriculture
single input

resources are

efficiency of
irrigation

is the backbone of
economy and water is the most essential
required for
agricultural production. In India irrigation
limited and the water use
conventional
is very low,

systems of irrigation like drip, sprinkler
coupled with improved water management
practices enhance the water use efficiency and
productivity. In the sprinkler method of
irrigation, water is sprayed into the air and
allowed to fall on the ground surface
somewhat resembling rainfall. It saves about
50 per cent of water compared to surface
method and increases the productivity by 15

Indian

increasing the

method of
resulting in low

agricultural productivity. Therefore, judicious
use of water is key input in agriculture
development (Michael, 2008). The modern

to 25 percent (Mane and Ayare, 2011). Micro
sprinkler is suitable for all crops except jute
and rice as these crops requires standing
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water. It is adaptable for almost all types of
soil but it is best suited to sandy loam soil and
undulating topography (Mane and Avyare,
2011). Uniform water distribution from micro
sprinkler is necessary to maximize crop
production and to improve quality of produce.
Micro sprinkler irrigation system operates at
low pressure, so power requirement is less.

The performance of the micro sprinklers
depends upon the uniformity, operating
pressure of the system as well as the micro
sprinkler arrangement (height and spacing).
The performance of emission device used will
have a major impact on success of the system.
It was therefore felt necessary to test the
micro-sprinkler at suitable operating pressure
and riser height, so that designer can select
the best suitable micro-sprinkler for a specific
requirement and system can be designed
accordingly. Keeping all this in view, field
experiments were conducted to evaluate the
micro sprinkler at varying operating pressure
and riser height.

This study investigated the effect of operating
pressure and wind velocity on the distribution
pattern of micro sprinkler irrigation system.
Further this study is intended for guiding the
best suitable arrangement of micro sprinkler.

Materials and Methods

Field experiments were conducted for
studying performance of micro sprinkler at
farm of Dr. BMCAET Mandki-Palvan. The
micro-sprinkler selected for the performance
evaluation test was having discharge 85 Iph.
The performance evaluation of micro
sprinkler was carried out for 2 riser height
such as 1 m and 1.5 m at different operating
pressure such as 1.5 and 2 kg/cm? and the
wind velocity were also recorded during the
test run and treatments were as follows as
shown in Table 1

The determination of uniformity coefficient,
distribution  uniformity and  average
application depth was done using two
arrangement methods such as linear
arrangement and point arrangement as shown
infig 1 and 2.

For point arrangement a single micro
sprinkler and for linear arrangement two
micro sprinklers were placed in a line with
suitable spacing. After placing the micro
sprinklers the grids were plotted on the field
and the catch cans were arranged on grid
pattern to collect the precipitation. The
precipitation of the micro sprinkler was
collected using graduated cylinder and
required observations were noted for further
analysis.

Uniformity coefficient (UC) was determined
by Christiansen’s formula (Michael, 1978) as
given in equation 1. The ASAE recommended
classification of uniformity coefficient of
micro sprinkler is shown in table 2.

X
- {l—mﬂ]x 100

Uniformity coefficient (UC) 1.

Where,

>X= Sum of absolute deviation of individual
observation.

m = Average of all observations
n = Number of observations

The distribution uniformity (DU) indicates the
uniformity of application of irrigation water
throughout the field and was computed by
equation 2 given by Merrian and Keller
(1978)

Average low gquarter depth of water recieved
average depth of water recieved

DU= %100 2.

Where,
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DU=Distribution
sprinkler, percent

uniformity of micro

General Criteria for acceptability ratings of
distribution uniformities, based on guidelines
for center pivot irrigators  (lIrrigation
Evaluation Code of Practice, 2010)as reported
in Table 3were used in the study.

The average application depth was calculated
by using Boman method by equation 3,
(Boman, 1988).

Average  application
Sum of depth collected in catch can

depth  (mm/hr)

- Total number of catch can 3

The discharge was calculated by using the
following equation 4.

Volume of Water Collected (lit)
Time of Filling (min) 4

Discharge =
Results and Discussion
The experimental findings for point and linear

arrangement of micro sprinkler are tabulated
and the values of average values of UC and

DU, average application depth, and sprinkler
discharge are presented in table in appendix
section respectively. It was observed for the
micro sprinkler when operated for riser height
1m placed at point arrangement, the value of
average uniformity coefficient for micro
sprinkler was found maximum i.e 78.68 % at
operating pressure 2 kg/cm? and riser height
Im at wind speed of 1.7 km/hr. When
operated at riser height 1.5 m and placed at
point arrangement it was found that value of
average uniformity coefficient for micro
sprinkler was found maximum i.e 82.97 % at
operating pressure 1.5 kg/cm? and riser height
1m at wind speed of 1.46 km/hr. It is interred
that for point arrangement, the uniformity
coefficient decreased as the wind speed
increased. While for linear arrangement the
micro sprinkler was initially operated at 1m
the uniformity coefficient was found to be
maximum i.e., 72.27 % at operating pressure
2 kg/cm? and riser height 1m at wind speed of
1.43 km/hr. Again, the micro sprinkler was
placed at riser height of 1.5m, the maximum
value i.e., 75.60 % at operating pressure 2
kg/cm? and riser height 1.5 m at wind speed
of 1.43 km/hr.

Table.1 Treatments used in this study for evaluating the performance of micro sprinkler

Treatment
Riser height (m)
Operating pressure(kg/cm?)

T1 T2 T3 T4
1 1 1.5 1.5
1.5 2 1.5 2

Table.2 ASAE (1996) Recommended Classification of Uniformity coefficient

Sr.No Uniformity coefficient, % Classification
1 Above 90% Excellent
2 90%-80% Good
3 80%-70% Fair
4 70%-60% Poor
5 Below 60% Unacceptable
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Table.3 ASAE (1996) Recommended Classification of Distribution Uniformity

Sr. No. Classification Distribution Uniformity %

|

| |
| |

6 Unacceptable <50

Appendix
Average values of UC (%), DU (%) and Average application depth, (mm/hr)

Arrangement | Treatment ¥ Wind UC,% DU, Average application
speed, % depth, mm/hr
km/hr

18 8033 7476 18
7333 | 7013
17 7748 7683 186
7009 | 6314

146 8297 T4 17

Average discharge (Iph) of micro sprinkler at various operating pressure (kg/cm?)

Operating pressure, kg/cm? Discharge of micro sprinkler, Iph

2 945

1633



Int.J.Curr.Microbiol.App.Sci (2021) 10(01): 1630-1635

Fig.1 Point arrangement of micro sprinkler
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It is also observed that the value of average
distribution uniformity for micro sprinkler
was found maximum ie., 96.83 % at
operating pressure 2 kg /cm2 and riser height
Im at wind speed 1.7 km/hr at 1m height in
point arrangement. Further when the height
increased to 1.5m the we can observe that the
value of average distribution uniformity for
micro sprinkler was found maximum i.e.,
79.23 % at operating pressure 1.5 kg /cm? and
at wind speed 1.46 km/hr. The distribution is
affected by wind speed. At greater wind
velocity the value of distribution uniformity is
lower. While for linear arrangement we can
observe that the value of average distribution
uniformity for micro sprinkler was found
maximum i.e., 68.61 % at operating pressure
2 kg /cm? and riser height 1 m at wind speed
1.5 km/hr. Further, we can observe that the
value of average distribution uniformity for

micro sprinkler was found maximum i.e.,
64.56 % at operating pressure 2 kg /cm? and
riser height 1.5 m.

In Point arrangement system, the maximum
application depth i.e 2.28 mm/hr obtained at
the operating pressure 2 kg/cm? and riser
height 1 m. While in linear arrangement, the
maximum application depth i.e., 3.94 mm/hr
obtained at the operating pressure 1.5 kg/cm?
and riser height 1.5 m.

The micro sprinkler discharge increase as the
operating pressure increases. The maximum
discharge obtained at the operating pressure 2
kglcm?.

In conclusion the micro sprinkler was found
to have maximum uniformity coefficient
when placed at point arrangement rather than
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linear arrangement. The uniformity was
greatly affected by the wind velocity. Higher
wind velocities lowered the uniform
distribution of water. As the pressure of the
system increased the uniformity coefficient
was found to get increased. The pressure of
the system also had a positive effect on the
sprinkler discharge. At higher operating
pressure, greater discharge was observed. At
greater operating pressures the finer drop size
were observed emitting out of the micro
sprinkler. It had a positive relation with the
average application depth. The value of
average application depth was found to be
greater at 1m than 1.5m riser height.
According to the ASAE classification
standards the micro sprinkler lies under fair to
good class and that is acceptable.
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