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Introduction to Solar Water Pumping

·Applications:

- Agricultural livestock watering/crop irrigation, home gardens and 

drip irrigation systems

- Domestic potable water for remote homes, cabins or campgrounds

- Pond water management and water transfer

- Water supply for villages in developing world 





A solar-poweredwater pumping systemis madeup of two basiccomponents:

1. the solarpanelsɀaka. Photovoltaic Module, PV module

- Mono crystalline, Poly crystalline, amorphous
- 12, 24, 48 volt DC nominal

2. the pump -

- PVdirect or battery-based
- centrifugal or helical rotor
- surfaceor submersible

Solar Basics



Solar Modules

· The power supply consists of  PV panels. 

- PV panels produce direct current (DC) and are 

made up of many cells wired in series.

· The smallest element of a PV panel is the 
solar cell. 

- Each solar cell has two or more specially prepared 

layers of semiconductor material that produce direct current 
(DC) electricity when exposed to light. 
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· 1 or more solar panels installed together 
is called a solar array.



· Individual PV panels can be 
wired in series or parallel to 
obtain the required voltage or 
current needed to run the pump. 

· For example, a 24-volt DC 
pump requires a minimum of 
two, 12-volt panels wired in 
series. 

· The voltage and current 
output from panels wired in 
parallel is the exact opposite of 
series-wired panels. 

Series and Parallel Configuration



24 volt
4.9 amp

24 volt
4.9 amp

24 volt
4.9 amp

24 volt
4.9 amp

48 volt
9.8 amps



·Manufacturers normally rate voltage 
(volts) and current (amps) output from 
PV panels. Peak power (watts=volts x 
amps) is the maximum power available 
from the PV panel .

Sharp 170:

34.8(Vpm) x 4.9(Ipm) = 170.52(Pmax)

· The amount of DC current produced by a 
PV panel is much more sensitive to light 
intensity striking the panel than voltage. 
Roughly speaking, if you halve the light 
intensity, you halve the DC current 

output needed to run a pump.

Power Law



Solar (DC) Water Pumps

·Surface Pump

·Submersible Pump
Slowpump Suncentric

Solar Force Solar Ram

Grundfos SQ Flex Lorentz PS Shurflo 9300 Series



· There are two basic types of solar-powered water 
pumping systems: battery-basedand solar-direct. 

· A variety of factors must be considered in 
determining the optimum system for a particular 

application. 



Solar-Direct Pumping System
· In solar direct pumping systems, electricity from the PV modules is sent directly to the 

pump, which in turn pumps water through a pipe to where it is needed. 

· Solar-Direct pumping systems are sized to store extra water on sunny days so it is 
available on cloudy days and at night. Water can be stored in a larger-than-needed 
watering tank or in a separate storage tank and then gravity-fed to smaller watering 
tanks. 







Battery-Based Solar Pumping Systems
· Battery-based water pumping systems consist of photovoltaic (PV) panels, 

charge controller, batteries, pump controller, and DC water pump. 

-Water supply for home or cabin

-Pumping water at night

-Fragile water table/geological conditions.


