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Extended Abstract

Introduction

In the current water shortage situation, it is
necessary to improve the traditional
irrigation methods. Among the different
methods of irrigation, the highest efficiency
is related to drip irrigation systems. Due to
the high costs of providing energy for
pressurized irrigation networks in areas that
are far from electricity supply networks,
special social conditions, cultivation
patterns and land dispersion in small plots,
the development of pressurized irrigation
systems in farms in some areas has faced
many problems. One of the main reasons
that our country has not been able to use its
arable land and the current agricultural land
and gardens are decreasing is that many
areas are still unused due to being far from
the national electricity grid. Solar power
system (photovoltaic) is one of the most
efficient solar electricity generation systems
that reduces many human concerns, such as
environmental pollution and new diseases,
exhaustion and energy conversion.
According to Iran's climate, it can develop
well. In Pakdasht city, there are many
capacities for the production of agricultural
and garden crops, but currently more than
half of its arable land is uncultivable due to
lack of water. According to the climate and
geographical location of Pakdasht, all the
gardens are irrigated by drip irrigation
method, and supplying the energy required
by the irrigation systems of these farms is an
important issue.

Materials and Methods

A drip irrigation system was designed for 4
sample pistachio gardens with areas of 12,
24, 48 and 96 hectares, with slopes of 0 to
4%, for two irrigation times of 12 and 24
hours. Then, the power consumption of the
pumping station, the type and number of
pumps, the working hours of the pump
during the agricultural year, the required
pressure and the required electricity for the
peak period (maximum consumption) and
annually were calculated and based on the
amount of annual electricity consumed by
the pump, an economic analysis was
performed. In this research, two scenarios

were defined for supplying the electricity
needed by gardens: 1) use of electric energy,
2) use of solar energy. The cost of
electrification and connection to the national
electricity network as well as the amount of
electricity consumed by the pump during
each year were calculated for each garden.
Then, the initial investment cost of the solar
system was estimated according to the
required power of each station. In order to
compare the costs in different farms, the
fixed investment costs were converted into
annual costs and added to the annual current
costs. Another goal of this research is to
achieve a distance from that point onwards,
electricity supply to that area will not be
economically justified and the solar system
will be replaced. To reach the distance that
determines the economic efficiency of solar
energy and electricity, it is necessary to
calculate the cost of constructing the power
transmission line for different distances. For
this purpose, the cost of constructing the
transmission line was calculated for every
500 meters, by drawing the diagram of the
total cost of the solar and electric system at
different distances from the national grid,
the diagram of the two systems will intersect
at one point. This point is the minimum
distance where the use of solar energy is
cost-effective.

Findings

The research results showed that with the
increase in the area of gardens, the
investment cost of solar equipment
increased. In all gardens, the cost of solar
equipment in 24-hour irrigation was higher
than 12-hour irrigation. In each garden, the
cost of both 12-hour and 24-hour irrigation
decreased as the slope decreased. The
comparison of the cost of mechanical
equipment in 12- and 24-hours irrigation
modes showed that the cost of mechanical
equipment in 4 pistachio orchards in 24-
hour irrigation mode is lower than 12-hour
irrigation, contrary to the result of
comparing solar equipment in 12 and 24-
hour irrigation modes. As the slope of
gardens increased, the cost of mechanical
equipment decreased in both 12-hour and
24-hour modes. The total investment cost
showed that in 12-hour irrigation, the
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amount of increase in the cost of purchasing
the pipe has prevailed over the decrease in
the cost of solar equipment, and finally, the
solar system related to 24-hour irrigation
was evaluated as more economical. This
system was compared with the connected
system. In order to build a solar pumping
system of 2.2,5.5, 11 and 18.5 kW, for a slope
of 1%, the distance of the desired area
should be equal to or more than 5, 10, 19 and
31 km, respectively. Construction of 2.2, 4,
7.5- and 15-kW solar pumping system for
2% slope, the distance of the target area
should be equal to or more than 5, 8, 15 and
22 km, respectively. Also, the construction of
a solar pumping system of 1.5, 3, 7.5 and 15
kW for a 3% slope at a distance greater than
or equal to 2, 6.5, 15 and 22 km, respectively,
was evaluated economically. The economic
distance for the solar pumping system of 1.5,
2.2,5.5and 11 kW at a slope of 4% was equal
to or greater than 2, 5, 10 and 19 km,
respectively.

Discussion

In all gardens, the cost of solar equipment in
24-hour irrigation mode was higher than 12-
hour irrigation. It can be concluded that by
reducing the irrigation time, the cost of solar
equipment is reduced. The battery of the
solar system has a relatively high cost. When
irrigation is done for 24 hours, more
batteries, panels and converters are needed
and the cost of purchasing solar equipment
increases, but if irrigation is done during
daylight hours, the need for equipment is
reduced and the investment cost decreases a
lot. On the other hand, in 12-hour irrigation,
due to the reduction of irrigation hours, the
capacity of the system increases, and as a
result, the power of the pumping station
increases. By increasing the power of the
pumping station and selecting more and
more powerful pumps and electric motors,
the cost of mechanical equipment increases.
Also, increasing the system capacity leads to
larger pipes. By conducting an economic
analysis, the 24-hour solar pumping system
was compared with the system connected to
electricity as a more economical solar
system. It was observed that as the distance
from the national electricity grid increases,
the costs of the solar system are lower than

the system connected to electricity. If the
distance from the national network is
considered constant, the economic efficiency
of the system depends on the area of the
gardens and the power of the pumping
station.

Conclusion

Considering the need to modernize
irrigation systems in fields and gardens to
prevent water wastage, using solar energy
can be a suitable source for supplying energy
to pressurized irrigation systems. According
to the total cost obtained, it was observed
that with the increase in the area of gardens
and the increase in irrigation hours, the cost
of the solar system was higher than the
system connected to electricity, and with the
increase in the distance from the national
grid, the cost of the electric system
increased. In general, the construction of a
solar pumping system with a low required
power, at a long distance from the national
grid, is economically beneficial and it is
suggested to replace the electricity supply.
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