
Is solar photovoltaic water pump
cost-effective 

How efficient is solar water pumping?

Zaky et al. (2020) proposed an efficient and cost-effective solar pumping system in a laboratory-scale model.

The Solar Photovoltaic (SPV) water pumping systems test performance is achieved to maximum efficiency of

28-65 %for AC pumps and 8-60 % for DC pumps ,.

 

Can a solar photovoltaic water pumping system be used for energy production?

This work mainly focused on identifying a suitable location to implement a solar photovoltaic water pumping

system. The use of solar energy for energy production is eco-friendly and environmentally sustainable. The

overall comparative performance of the solar water pumping system for the study region is presented in Table

7.

 

Are solar PV powered water pumps inefficient?

Conventional electricity-driven water pumps appear to be inefficient and the fuel cost of diesel pumps has

risen. The key purpose of this report is to provide a detailed survey and analysis of solar PV powered water

pumping systems that uses AC IM (Induction Motor), Permanent Magnet Brushless DC (PMBLDC) motors

and DC brushed motors.

 

What are the benefits of solar water pumping system?

Environment friendly solar pumping systems require less maintenance cost with no fuel cost. Keeping in view

the shortage of electricity in rural villages,PV pumping is one of the most promising applications of solar

energy. This technology is similar to any other conventional water pumping system except that the power

source is solar energy.

 

Are solar water pumping systems sustainable?

In the agricultural and industrial sectors,solar water pumping systems are attracting comprehensive publicity

as they are environmentally sustainableand free from the cost of fuel. Conventional electricity-driven water

pumps appear to be inefficient and the fuel cost of diesel pumps has risen.

 

Are photovoltaic pumping systems economically feasible?

The research conducted by Shepovalova et al. (2020) confirms the energy and economic feasibilityof

implementing photovoltaic pumping systems for irrigation and drinking water supply in urban and rural

regions of countries with significant solar energy potential.

Thus, sustainable approaches are required to ensure food security and energy security. One of the sustainable

development approach is solar photovoltaic water pumping system (SPVWPS). It is a promising alternative to

the conventional pumping systems and a cost-effective application especially in remote off-grid areas of

developing countries.
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The findings highlight the advantages of solar photovoltaic water pumps (SPVWP), including reduced CO 2

emissions, lower operational costs, ... the primary concern is to choose the most cost-effective pumping

option. The analysis reveals that in terms of initial investment, such as capital cost, DWP is the most

economical, followed by EWP ...

Solar Water Pump Systems Market is estimated to be valued at USD 2.45 Bn in 2025 and is expected to reach

USD 5.76 Bn in 2032, exhibiting a compound annual growth rate (CAGR) of 13% from 2025 to 2032.. Solar

water pumps are ...
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Photovoltaic water pumps can be used to extract water either for irrigation or for drinking and other domestic

purposes. The most widespread architecture for domestic water access in rural areas is shown in Fig. 2.1, the

system is set on a borehole, extracts water from aquifers and is of moderate size with PV modules capacity

usually less than 2000 W p [4, 10, 14].

The combined sprinkler and environmentally friendly &  cost-effective photo- voltaic technology helps to

minimize the usage of electricity and water. ... government has launched a solar pumping program for

irrigation and drinking water for installation of 0.1 million Solar Photovoltaic Water Pump (SPVWP) in

2014-2015 with an ambitious target ...

Solar Water Pumping System is a process where electricity is used to drive water pumps produced from solar

PV. It makes solar PV a flexible device to be used in remote Terai-plane areas in the ...

Solar photovoltaic water pumping systems offer cost-effective and sustainable water access, aligning with

global goals to reduce carbon footprints and enhance rural resilience to climate change [6]. In the context of

water management, renewable energy systems like PV have gained traction as viable alternatives to fossil

fuel-based power sources.

A solar water pump system, also known as a photovoltaic water pumping system, is a device that directly

converts solar energy into mechanical energy to drive water pumps for lifting and transporting water. The

system mainly consists of core components such as photovoltaic arrays (solar panels), solar inverters, water

pumps, and control units ...

To mitigate seasonal variations, it is recommended to use both electric and solar systems for ensuring 100 %

reliable power supply to pump operations. Solar power is cost ...
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electricity is compromised, solar photovoltaic (PV) water pumps are increasingly gaining popularity. These

systems provide a decentralized, cost-effective, and environmentally sustainable alternative to centralized

systems for industrial applications, community water distribution, and agricultural irrigation.

Zaky et al. (2020) proposed an efficient and cost-effective solar pumping system in a laboratory-scale model.

The Solar Photovoltaic (SPV) water pumping systems test ...

Solar photovoltaic water pumping (SPVWP) is a cost-effective application in remote locations in developed

countries. The economy and reliability of solar electric power made it an excellent choice for remote water

pumping. Ranchers in the western US, Canada, Mexico, and Australia are the biggest portion of the SPVWP

system users.

The selection of portable solar based pumps is pertaining to its longer life and economic viability due to lower

running cost. The work presented in this manuscript intends to demonstrate ...

Solar Photovoltaic System. The main component of the solar water pumping system is a solar panel. An array

is a collection of solar panels. A solar panel generates electricity by allowing photons, or light rays, to knock

electrons free from atoms, resulting in ...

Overall upfront cost, operating and maintenance costs, and diesel pump replacement are 2-4 times higher than

a solar photovoltaic (PV) pump. Environment friendly ...

Solar water pumps are an eco-friendly and cost-effective solution for various water needs, from irrigation to

remote water supplies. These systems reduce the need to run power by utilizing solar energy, offering savings

with minimal maintenance and reducing the environmental impact vesting in a solar water pump today means

securing a reliable ...

The first solar photovoltaic (PV) water pumping systems date back to the early 1970s (Bahadori, 1978,

Dannies, 1959, Pytilinski, 1978, Wenham, 2007). The efficiency and reliability of the technology and

elements used to construct the solar PV modules have substantially increased while the system''s cost has gone

down significantly.

These pumps are powered by photovoltaic panels, which convert sunlight into electricity that is used to run the

motor and pump. AC solar water pumps are often used in agriculture, irrigation, and water supply systems,

and are capable of delivering reliable, cost-effective, and environmentally-friendly water pumping solutions.

2. DC Solar Pumps

Solar photovoltaic water pumping system (SPVWPS) has been a promising area of research for more than 50

years. ... Table 12 consolidates the investigations on low cost, low capacity solar PV water pumps. Surendra et
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al. [125] presented the economic and LCC analysis of special duty PV powered DC floating pump developed

by Polyene Group Hyderabad ...

Solar water pumping is based on photovoltaic (PV) technology that converts solar energy into electrical

energy to run a DC or AC motor based water pump. The main objective of the study is to present a

comprehensive literature review of solar pumping technology, evaluate the economic viability, identify

research gaps and impediments in the ...

To see whether solar photovoltaic pumping systems may be a practical, viable, and affordable method of

pumping water it is necessary to study different aspects of their operation. The goal of...

Abstract: A solution of an economically viable and efficient solar-powered water pumping system in remote

water-scarce areas is proposed and analyzed which is based on the reduced use of ...

It was presented in the paper A Cost-Effective and Efficient Electronic Design for Photovoltaic Systems for

Solar Hot Water Production, published in Sustainability. This content is protected by ...

Renewable costs, especially solar PV, have fallen dramatically in recent years. From 2010 to 2015, costs for

new utility-scale solar PV declined by two-thirds. Over 2015-20, new utility-scale solar PV will decline by an

additional quarter. These cost reductions are in line with the ETP 2025 targets (International Energy Agency,

2016).

photovoltaic (PV) panels. Solar pumps supply water to locations beyond the reach of grid electricity. In

communities where electricity is scarce, there is the highest demand for ... Solar water pumping systems are

more cost-effective than diesel pumping systems for equivalent hydraulic energy below 5,750 m3/day and

21.6 MJ/m2 day average ...

Conventional electricity-driven water pumps appear to be inefficient and the fuel cost of diesel pumps has

risen. The key purpose of this report is to provide a detailed survey ...

Photovoltaic panels use solar energy to directly generate electricity which could be used to power the

electricity-operated water pumps. For the past several years, researchers have been focusing on the

development of efficient solar-powered water pumping systems [4].These systems have been proven reliable

even in severe weather conditions such as snowfall [2], ...

This setup enables sustainable irrigation with solar pumps, providing a continuous water supply without

relying on external electricity sources. 0%. ... Unlike traditional pumps, solar pumps operate using

photovoltaic panels that absorb sunlight and convert it into electricity, making them both energy-efficient and

cost-effective.
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Contact us for free full report 
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