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pump  
overview

Grundfos can supply pumps for any water source 

and for dosing and disinfection applications, as well 

as variable speed drives and intelligent monitoring, 

control and remote management solutions. 
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Technical Overview:

SP

Submersible pumps
Flow, Q: max 460 m3/h
Head, H: max 650 m
Power: max 250 kW

DME
Digital Dosing Pumps
Flow, Q: 0.075 – 940 l/h
Head, H: max 10 bar

Peerless  
VTP

Vertical turbine pumps for deep wells
Flow, Q: 22.700 m3/h
Head, H: 700 m
Power: max

CRFlex

Solar powered multistage pumps
Flow, Q: 140 m3/day
Head, H: 150 m

Peerless  
MF

Vertical axial and mixed flow pumps
Flow, Q: 2000 m3/h
Head, H: 700 m
Power: max

SP/SQFlex
Solar powered submersible pumps
Flow, Q: 670 m3/day
Head, H: 500 m

CM, CME

Horizontal multi stage pumps
Flow, Q: max 30 m3/h
Head, H: max 100 m
Power: max 7.5 kW 

Solar  
Panels

Power generation for  
CRFlex and SQFlex max 11 kW

CR, CRE

Vertical multi stage pumps
Flow, Q: max 180 m3/h
Head, H: max 280 m
Power: max 75 kW

Wind Tur-
bine

Power generation for CRFlex and  
SQFlex max 1 kW

Hydro 
MPC

Packaged Booster Pump System
Flow, Q: 720 m3/h
Head, H: 160 m/450 m
Power: max 75 kW

IO100, 
IO101, IO102

Input / output modules for Flex  
products

EGB

End Gun Booster pump
Flow, Q: max 68 m3/h
Head, H: max 20 m
Power: max 4 kW

CU 200
Control Box for Flex products

NK/NB

End suction pumps
Flow, Q: max 1200 m3/h
Head, H: max 150 m
Power: max 355 kW

MP204
Motor protection against all  
external power disturbances, and data 
monitoring

HS

Horizontal Split Case pumps
Flow, Q: max 2500 m3/h
Head, H: max 150  m
Power: max 630 kW

CUE

Frequency Converter specially designed 
for pump control
Power: 1 – 250 kW

DDA, 
DDC, DDE

Smart Digital Dosing Pumps
Flow, Q: 0.0025 – 30 l/h
Head, H: max 16 bar

CU351/2
1 – 6 pump controller with integrated 
start up wizard for easy commissioning 
of the system

CIU 271 Data Communication interface used 
with Grundfos Remote Management
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Range Overview:

MOTOR PROTECTION VARIABLE SPEED DRIVES MONITORING & CONTROLS

MP 204
Motor 

Protection
Unit

CU 351
Control Unit

CIU 271
Grundfos Remote 

Management (GRM)
Communication 

Interface Unit

CUE
Variable 

Speed 
Drives

PUMPS

RENEWABLE PUMPS

Surface Pumps

Surface Pumps

Dosing Pumps

Groundwater Pumps

SP
Submersible 

Pump

CRFlex
In-Line Pump for 

Renewable Energy

SQFlex
Deep Well Submersible 

Pump for Renewable Energy

Solar Panels
Power Generation for 
CRFlex and SQFlex

Wind Turbine
Power Generation for 
CRFlex and SQFlex

CU200
Control Unit

IO100,IO101,IO102
Control Unit

NB
End-Suction Pump

HS
Split-Case Pump

NK
End-Suction Pump

EGB
End Gun  

Booster Pump

DDA, DDC, DDE
SMART Digital 
Dosing Pumps

DME
Digital Dosing 

Pump

Peerless VTP
Vertical Turbine

Pump

Peerless MF
Axial and Mixed 

Flow Pump

Hydro MPC
Pressure Boosting 

System

CME
Horisontal 

Multi-Stage Pump

CRE
In-Line Pump
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The future  
– sustainable  
agriculture

Intelligent technologies that make irrigation  

more efficient across the board are helping farmers 

meet future challenges of population growth and 

food production.



9090

Water and energy management are urgent issues facing an 
increasingly urbanised world, not least for irrigation and food 
production. Complexity is increasing for irrigation applications, 
with greater demands for reducing energy consumption, pro-
tecting the water source, reducing the CO2 footprint and inte-
grating of all aspects of the pumping solution. 

In 2050, the world population is estimated to be nine billion.  
By then, the urban population is estimated to almost double 
from 3.4 billion today to 6.4 billion. This will further increase 
the pressure on our limited water resources that are already  
stressed today. Managing the water source is not only a ques-
tion of more mouths to feed; people today consume more calo-
ries and eat more meat, and this requires more water to produce 
food.

There is a need for intelligent technologies that reduce water 
usage and energy consumption, manage the water source, and 
make irrigation more efficient across the board. To meet the 
challenges of population growth and food production in the 
future, agriculture must become more sustainable while main-
taining profitability for the farmer. 

Automation and intelligence
In agriculture, we see increasing automation involving more so-
phisticated machinery, more complex data calculations, better 
water management, and more efficient practices.

It is already possible to use GPS to guide tractors, automatic 
weeders and robotic slope mowers, and in irrigation GPS is used 
as trackers on pivots. These machines greatly cut down the cost 
of labor, and further technology applications could see remote 
controlled tractors and data tags may be seen in the near future. 
Devices that examine the land are also becoming more sophis-

ticated. Tools that display the amount of water used, fertiliser 
applied, crop yield, soil conditions, weather patterns, and crop 
topography are already being used. Equipment includes dos-
ing pumps, soil topography maps, and soil moisture sensors. 
However, the interpretation of the data is still being done by 
human experts. Eventually, all of the data will be put together, 
the analyses will be executed by a computer, and the computer 
will tell the farmer how to alter routines in order to produce a 
greater yield. 

Better resource management and therefore more efficient prac-
tices means the use of less water and pesticides applied more 
sustainably. In the future, environmental rules will probably 
become stricter. Water intake, treatment, distribution, and pes-
ticide application will be monitored more closely. Regulations 
on tailwater and water sources being used will also continue 
to increase. Farmers ought to begin managing their resources 
more carefully now, so that increasing regulation of tailwater 
and water sources will be easier to meet when enacted. 
 

The increasing importance of the 
pump
Increasingly, the systems that will be used to irrigate a field will 
be the most efficient system for that field, and the irrigation 
techniques will become more and more specific to each field. 
Many consider drip irrigation the perfect system to use in order 
to conserve resources, because of the reduced amount of water 
that is delivered to the root zone, resulting in less waste.  

However, the type of pump that is used is an important factor 
in conservation too, and for ensuring that the farmer’s irrigation 
design layout meets the precise requirements for the crop and 
optimises irrigation efficiency. Pumps should neither over pump 
nor produce too much pressure. In many cases a variable fre-
quency drive (VFD) should be used to control the pump from 
using excess water and energy. Pump controls will be integrated 
with the irrigation controller to make sure they are communi-
cating with each other, and that both are running only when 
necessary.

These requirements are satisfied if the pump matches the irri-
gation system, flow pressure is kept low, and controls are used. 
As we have discussed, the tendency towards integration and au-
tomation is increasing, and it won’t be long until a whole farm-
ing operation can be controlled from a portable device. 

The challenge is for agriculture 
to become more sustainable 

while maintaining profitability 
for the farmer.  

Intelligent technologies are  
already helping achieve this.

the future – sustainable 
agriculture
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From deep-set turbines to surface boost-
ing operations, Grundfos can supply intel-
ligent agricultural pumping solutions for 
all groundwater and surface water flow re-
quirements. Pumps with variable frequency 
drives (VFD) take account of changing condi-
tions above and below ground and deliver 
the right amount of pressure and head at the 
nozzle. This ensures that energy costs don’t 
eat away at profit margins. 

In a rapidly-developing field, Grundfos is one 
of the most innovative companies, discover-
ing new ways of doing things and of refining 
proven successes. Ultimately, Grundfos will 
continue to raise the standards for irrigation 
pumping systems to meet the needs of mod-
ern, high-potential growers.

The tendency  
towards integration 

and automation is  
increasing, and it 

won’t be long until  
a whole farming  
operation can be  

controlled from a 
portable device. 
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glossary

Much terminology is used in irrigation.  

The most commonly-used terms are defined here. 
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Much terminology is used in irrigation. The most commonly-used terms are defined here.

Aquifer
A water-bearing soil formation or group of formations having 
sufficient permeability to yield useable amounts of water to 
wells.

Axial flow pump
Pump design used for low-head, high flow conditions, also 
called a propeller pump. This design does not use centrifugal 
action (see Centrifugal Pump) to move water. Rather it uses 
the principle of a wedge. Water is physically forced through the 
pump by the rotating propeller. See page 61.

Booster pump
A pump used for providing a medium to high discharge pres-
sure. Usually used for pumps supplying sprinkler or micro-irri-
gation systems.

Bowl
The bowl, also called the pump housing, is the stationary part 
of the pump and often contains guide vanes to convert the rota-
tion energy into pressure.

Bowl efficiency
Efficiency of the pump by itself (as opposed to combination of 
the pump driver and transmission system). It is difficult to de-
termine bowl efficiency in the field. An estimation can be made 
by subtracting out other losses associated with the pumping 
station such as the power plant and transmission efficiencies.

Capacity
The flow rate of a pump. It is generally used when referring to 
the normal (or required design) flow rate of the pumping sta-
tion.

Cavitation
The rapid formation and collapse of air bubbles in water as it 
moves through a pump. This results from too high a vacuum in 
the pump itself due to insufficient “net positive suction head.” 
Cavitation causes pitting of the impeller and pump housing and 
can greatly degrade pump performance. See page 61.

Centrifugal pump
A pump in which water enters the center of a rotating impeller 
and is flung out radially, gaining energy in the process. This is 
also a term commonly used for a specific type of pump where 
the impeller is enclosed in a volute casing. A volute casing is a 
type of casing where the area of water flow increases uniformly  

 
 
towards the pump discharge. The increase in flow area converts 
the velocity achieved through centrifugal action into pressure.

Check valve
A valve installed in a pipeline that automatically closes and 
stops water from flowing backwards when a pump is shut off. 
This is also called a non return valve

Chemigation
The application of pesticides or system maintenance products 
through an irrigation system.

Chlorination
Periodic injection of chlorine compounds into wells to prevent 
the growth of bacteria and slimes. Also used when referring to 
injection into irrigation systems, most often micro-irrigation 
systems.

Corrosion
Deterioration and destruction of metal by chemical and/or gal-
vanic reactions. Chemical corrosion dissolves the metal, which 
is then carried away by the water. Chemical corrosion can allow 
sand to enter the well. Galvanic corrosion is caused by electro-
lytic cells forming between dissimilar metals or surfaces.

CO2 footprints
A carbon footprint has historically been defined as the total 
set of greenhouse gas (GHG) emissions caused by an organisa-
tion, event, product or person. This is typically calculated as a 
carbon dioxide equivalent (CO2e), using the relevant 100-year 
global warming potential. For simplicity of reporting, it is often 
expressed in terms of the amount of carbon dioxide.

Daily crop water use (evapotranspiration – ET)
This is the net amount of water extracted from the soil daily by 
the crop and surface evaporation from the soil.

Data bus
This is also called a fieldbus and refers to the family of indus-
trial computer network protocols used for real-time distributed 
control. An automated industrial system (e.g. a manufacturing 
assembly line) usually needs an organised hierarchy of con-
troller systems to function. In this hierarchy there is usually a 
Human Machine Interface (HMI) at the top, where an operator 
can monitor or operate the system. This is typically linked to a 
middle layer of programmable logic controllers (PLC) via Ether-

glossary
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net. At the bottom of the control chain is the fieldbus that links 
the PLCs to the sensors and actuators (for example, the motors, 
pumps, and valves in the field) that actually do the work.
 
Deep well pumps
Also called groundwater pumps, these are typically multistage 
pumps of either the submersible pump type or the vertical tur-
bine type. Bowl and impellers are often identical, but the sub-
mersible pump has a submersible motor, while the vertical tur-
bine has a dry motor above the water.

Development of well
The process of removing the finer material from the aquifer or 
gravel pack surrounding a new well, which may include drill-
ing mud forced into the formation during well construction. If 
performed after the well has been in service for some time it is 
referred to as “re-developing” a well.

Discharge head
The pressure at the discharge flange of a pump.

Distribution uniformity (DU)
A measure of how evenly water soaks into a field during an irri-
gation. It is usually a percentage between 0 and 100; the higher 
the number the better. A DU of 100% is theoretically possible 
but practically impossible to achieve. It is the upper limit of ir-
rigation efficiency if the whole field is sufficiently irrigated.

Drawdown
The difference in elevation between static and dynamic (pump-
ing) water levels in a well, usually following a specified operat-
ing time.

Duty point
The duty point of a pump is the flow and head produced when 
it is pumping at maximum efficiency.

Effective root zone
The depth of soil in which you are actively managing the crop 
(fertiliser levels, tilth, soil moisture, etc.).

Elevation lift
The term used when a pump transfers water from one elevation 
level to another elevation level.

Enclosure Class
Enclosure Class is used to classify electrical equipment and 
states under which condition the equipment may be used (in-
door, outdoor, submerged, and so on).

Evapotranspiration (ET)
See “daily crop water use”

Field capacity
The amount of water the soil will hold.

Fertigation
The application of fertiliser and/or soil additions with water 
from the irrigation system.

Flow meter
Any measuring device used to measure fluid flow rates in a pipe 
or open channel. The flow meter may measure instantaneous 
flow rates or total fluid volumes over a period of time.

Freeboard
Distance from the top of the flowing water to the top of the 
channel banks.

Friction loss
Water pressure lost as a result of contact between moving wa-
ter and the enclosure that it is moving in (either a pipeline or 
open channel).

Fuse
An electrical device that protects the electrical system from 
overload. A fuse is typically fast-reacting, and disconnects the 
electrical current when a maximum value is exceeded.

Gravel pack
A thin layer of various sizes of gravel placed between the well 
casing and the well itself. Gravel packs are designed to prevent 
soil particles from entering the well casing.

Head (meters of head)
A practical measure for pressure as it can be used directly in al 
metric formulas and calculations.

Horsepower (hp)
Horsepower is a rate of doing work - how far can a mass be 
moved in a period of time. One hp is equal to 0,746 kW.

Impeller
The impeller is the rotating component of the pump and is 
contained within the pump bowl (or pump volute). Impellers 
may be configured as open, closed, or semi-open. They are usu-
ally made of bronze, cast iron, plastic, or cast iron coated with 
porcelain enamel. The impeller transfers energy developed by 
the pump driver to the water as water flows through the pump 
bowl. See Chapter 10.

Impeller trim
The specific diameter of the impeller used in a pump. Impellers 
are cast at the maximum diameter but may be “trimmed” to 
better match the required operating condition(s).
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Irrigation efficiency (IE)
A measure of how much water that is pumped and applied to 
a field is beneficially used. (Beneficial uses include crop water 
use and leaching for salt control.) One must know the physical 
and time boundaries of the measurement for it to be meaning-
ful. The IE for a single irrigation on a field may be different than 
the average IE for all irrigations on that field for a season. It may 
be different than the IE for the entire farm for the season. It is 
usually expressed as a percentage between 0 and 100. An IE of 
100% is not theoretically possible due to immediate evaporation 
of water during irrigation.

Irrigation s cheduling
The purpose of irrigation scheduling is to determine the exact 
amount of water to apply to the field and the exact timing for 
application. The amount of water applied is determined by us-
ing a criterion to determine irrigation need and a strategy to de-
scribe how much water to apply in any situation.

Manometer
A portable device using what is known as velocity head (the en-
ergy of the moving water) to measure water flow rates in pipe-
lines. These are commonly used during pump efficiency
tests due to the ease of installation and removal. However, they 
are large and require careful handling and are not generally rec-
ommended for use by pump owners.

Mixed flow pump
Mixed flow pumps combine the principles of radial and axial 
flow impeller designs. See page 61.

Multi-stage pump
A pump having more than one impeller/bowl assembly. Com-
monly used when referring to turbine pumps and submersible 
pumps. See page 61.

Net positive suction head (NPSH)
A design requirement dependent on the individual pump. The 
required NPSH must be available at the pump inlet to prevent 
cavitation.

Net water needed versus gross water applied
Net water is what you need to replace in the field. Gross water 
is how much you have to pump in order to accomplish this goal.

Operating condition
The combination of flow and pressure (total dynamic head) de-
veloped by the pump. A pump can operate at a number of oper-
ating conditions defined by its pump performance curve.

Overload relay
A device that protects the equipment, typically an electric mo-
tor, from long term overload. An overload relay will allow short 
term overload without breaking the circuit. 

Parallel pumps
Two or more pumps (many times of different sizes for flexibility) 
discharging into a common pipeline to increase the flow rate at 
a given pressure in the pipeline.

Programmable Logic Controller (PLC)
A PLC is used for the automation of electromechanical process-
es, such as control of machinery on factory assembly lines, con-
trol of pumps and valves in processing plants and many other 
similar types of systems. The PLC is designed for flexible mul-
tiple inputs and output arrangements, extended temperature 
ranges, immunity to electrical noise, and resistance to vibration 
and impact. 

Pump
A mechanical device that converts mechanical energy (usually a 
rotating shaft or reciprocating rod) into hydraulic energy (flow-
ing water for example).

Pump capacity
The flow rate through a pump in cubic meters per hour (m3/h)

Pump efficiency
The relation between the power produced by the pump (product 
of flow and head) and the motor horsepower needed to drive 
the pump. Pump efficiency should be minimum 70%. The pump 
efficiency can be read from the manufacturer’s pump curves.

Pump housing
The pump housing, also called the bowl, is the stationary part of 
the pump, and often contains guide vanes to convert the rota-
tion energy into pressure.

Pump and motor efficiency
The relation between the power produced by the pump (prod-
uct of flow and head) and the power absorbed by the motor, in 
kW. Pump and Motor Efficiency can be measured. See Chapter 
12.

Pump performance curve
A set of measurements, usually in graphical form, available from 
the pump manufacturer showing the relationship between to-
tal head, horsepower requirements, and net positive suction 
head requirements at any given flow rate for a pump.

Pumping lift
The distance from the center line of the discharge pipe at the 
pump head to the water level in the pumping well.

Pumping water level
The water level in a well after the pump while pumping is in pro-
gress. Typically a pump tester will measure this level after 10 to 
60 minutes of pumping. This may or may not represent pump-
ing water levels hours or days later.
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Radial flow pumps
Radial flow pumps have impeller designs capable of generating 
a high pressure. See page 61.

Revolutions per minute (RPM)
The rotating speed of the shaft of a pump or the driver (motor).

Sand separator
A device installed on the pump intake pipe in deep-well turbine 
pumps to remove sand from the water before it can enter the 
pump. They may also be installed on the pump outlet works and 
be used to remove sand in water before it enters water distribu-
tion systems (municipal, industrial, or irrigation).

SCADA
The term SCADA (Supervisory Control and Data Acquisition) 
usually refers to centralised systems that monitor and control 
entire sites, or complexes of systems that can be spread out over 
large areas (anything from an irrigation system to a country). 
Most control actions are performed automatically by Dedicated 
Controllers or by PLCs (Programmable Logic Controller).

Series pumps
Two or more pumps installed so that one pump discharges into 
the intake of another pump, increasing pressure at a given flow 
rate. The total head developed by the second pump is added to 
the total head of the first pump. The most common configura-
tion is a well pump discharging into a booster pump. Note also 
that a “multi-stage” turbine pump is actually a pump connected 
in series.

Single stage pump
A single stage pump has only the pump housing or bowl with 
one impeller.

Soil moisture depletion (SMD)
The net amount of water that you need to replace in the root 
zone of the crop.

Soil probe
A long piece of ca. 10 mm steel bar, usually tipped by a ball bear-
ing, with a handle. The probe is pressed into wetted soil to judge 
how deep water has penetrated. It can be used during an irriga-
tion to indicate when enough water has soaked into the ground. 
It can also be used to judge the uniformity of an irrigation. If 2-3 
days after an irrigation the probe can be pushed into the soil 
to a depth of ca. 1.2 m at the top of a furrow, and only to 0.6 
feet at the bottom of the same furrow, this is an indication of 
poor distribution uniformity.

Stage
One impeller/bowl assembly of a multi-stage pump. Pumps can 
be termed as “single-stage” or “multi-stage” pumps.

Static water level
The depth of the water level in a well when unaffected by the 
pumping of that well.

Suction lift (suction head)
Distance from the water surface to the pump intake when the 
pump is located above the water surface.

Suction water level
The water level from where the pump must pump the water.

Submersible pump
A type of deep well pump that utilises a waterproof electric mo-
tor connected directly to the pump, both installed in the well 
below the pumping water level.

System curve
The system curve of a pumping system is a term for the fric-
tion in the system. The friction comes from pipes, valves, elbows, 
tee’s, and the like, and is often constant. Clogging of the system, 
or if a valve’s setting is changed are examples of things that will 
change the system curve. By definition the system curve always 
goes through the duty point of the pump.

Tailwater
Tailwater refers to waters located immediately downstream 
from a hydraulic structure, such as a dam, bridge or culvert.

Time-of-use rates (TOU)
Electric power rate schedules whereby lower costs are offered 
for power used in the “off-peak” (and sometimes during the 
“shoulder” or “mid-peak”) period and higher rates are charged 
for power used during “on-peak” periods. The term “onpeak” 
refers to times when power use is the highest for a utility. Con-
versely, offpeak refers to that time when power use is lowest.

Totaliser
A type of flow meter, or a part of a flow meter, that provides a 
measure of total water volume flowing past a point over time.

Turbine pump
This pump operates on the principle of centrifugal action. As 
water enters the impeller it is flung outward, gaining energy, 
through the rotation of the impeller. Many times, multiple 
pump assemblies (pump bowl and impeller) are stacked on top 
of each other and the water is directed by the pump bowl up-
wards to the next impeller/bowl assembly.

Uniformity
Also called Distribution Uniformity. Uniformity is in percent, and 
the number indicates how even a given amount of water is dis-
tributed over a given area. The higher the number, the better is 
the uniformity.
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Variable frequency (speed) drive (VFD)
A solid-state electrical device used to change the frequency of 
AC electric energy supplied to an electric motor. Varying the 
frequency of the AC current will vary the speed of the motor, 
allowing the electric motor to be throttled like an internal com-
bustion engine. VFDs are used in situations requiring many dif-
ferent operating conditions on a regular basis.

Vertical turbine pump (VTP)
A turbine pump installed inside a well casing below the pump-
ing water level in the well. The motor is not installed in the wa-
ter.

Viscosity
The viscosity of a fluid says something about how thick or thin 
it is, and how easy it will flow. A thick fluid, like syrup, has a high 
viscosity, while water has a low viscosity.

Water hammer
Water hammer can occur when water is flowing in a pipe and a 
valve is closed too quickly, causing possible damage to the pipes. 
See page 76.

Well casing
Pipe (usually some type of metal but may also be plastic) used 
as the lining for a well. A layer of rock (termed the “gravel pack”) 
is usually placed between the well casing and the aquifer to 
help prevent soil particles from entering the well. The casing 
will have small openings (called perforations or slots) at levels 
where water-bearing soil formations are thought to be.

Well efficiency
The drawdown outside the well casing divided by the draw-
down inside the well (the higher the number the better).
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