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3.3. Detailed System Design

system engineer. It is intended to assist planners, administrators, and other stakeholders in understanding the 

a preliminary layout for an irrigation system can be prepared and accurate bills of materials and cost estimates 

experienced professional.

Rules of thumb are often valuable in initial assessments or quick evaluations of systems or components. Critical 

Codes

-

management.

3.3.1. System Layout

deliver that water to an elevated storage tank sized to meet water use demand. From the tank, gravity powers the 
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Design Process

system:

i. Water Supply Capacity and Water demand

ii. Water Quality

iii. Irrigation System Layout and Storage Height and Sizing

iv.

v. Pump Selection

vi. Solar Panel Selection and Solar Array Layout

vii. Final Design package

viii.Bill of Materials

Design Example

As we follow the design process in the detailed sections below, we will be giving example design parameters and 

each of the sections.

Table 24: Design Example

Zoe’s Solar Powered Irrigation System, Uganda

Location Lira, Uganda

Crop Type Tomatoes

Soil Type Silty Loam

Area 2000m2

3.3.2. Water Source Capacity and Water Demand

using any of the links below.

1 Solargis solar resource maps https://solargis.com/maps-and-gis-data/download/

2 POWER Data Access Viewer https://power.larc.nasa.gov/data-access-viewer/

1 European Commission’s Photovoltaic Geographical Information System: https://ec.europa.eu/jrc/en/pvgis
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We will be designing for total daily supply available. 

Zoe’s Solar Powered Irrigation System, Uganda

Water Demand 10,000 L/day

Water Source Spring Box

Water Capacity 12000L/day

Borehole Information:

Parameter Example value Equation/Source

Well Depth 60.0 m Measured

Static water level (Below grade) 32.3 m Measured

Dynamic water level 35.0 m Determined by drawdown test

Drawdown 2.7 m Dynamic water level less static
water level

Maximum Pumping rate 2 m3/hr Determined by drawdown test

Total daily well Capacity (SOLAR ONLY) 12 m3

3.3.3. System Layout

Conversion of Field Sketch to a Digital System Layout

to determine needed piping sizes and the height of the storage tank to provide the necessary pressure through 

Software such as EPANET provides a reliable model for the piping network and can be used to double check pipe 
size and pressure in the design. Detailed instruction on the use of this software is not included in this manual, 
but is widely available. 

at the end of the irrigation lines and estimate the height of the tank. EPANET will run these parameters and 
verify the system as planned or identify errors. EPANET can be freely downloaded from https://www.epa.gov/
water-research/epanet. 

EPANET example
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Figure 18: EPANET Example

As a general rule, the distance for a gravity-fed system should not exceed one kilometre (1km) as this extends 

3.3.4. Water Storage

An elevated water storage is required to maintain a pressurized water system. Storage is usually provided by a 
storage tank located above the irrigated area. 

Storage tanks are constructed of various materials. Some of the more common tank materials in Uganda are 
plastic, welded steel, and reinforced concrete (ferrocement).

Water Storage Sizing

It is recommended to provide a minimum water storage volume equal to the maximum daily demand. 

Zoe’s Solar Powered Irrigation System, Uganda

Water Demand 10,000L/day

Water Supply Spring Box

Water Capacity 12000L/day

Distance from Water Source to Elevated Tank 600m

Elevation change between Water Source to Elevated Tank 25m

Water Tank Height 5m

Water Tank Size 10,000L

Water Storage Tank Height

Determining the height of that system’s storage tank is critical to the pump selection as the pump will need a mo-
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by the manufactures. For example, if the operating pressure of the drip lines is 0.5 – 2 bars as recommended by 
the manufacturer, based on emitter operating pressure the tank height should be between 5 to 20 m since 1 bar 
is approximately 10 meters of water. It is often recommended that the operating pressure should not be very low 

outlined. Additionally, using the SPIS toolbox, the tank height can be evaluated against the irrigation system 
pressure requirements. If the pressure required for the irrigation outlet can’t be reached by the height of the tank, 
an additional booster pump on the irrigation site of the system is required. 

should not exceed 50 m. For drip line lengths not exceeding 25m, the tank can be 2 m high. 

Water Storage Tank Stand construction

load of the stored water taking into account the dimensions of the tank. Other factors such as wind and fatigue 
loads must be taken into account. It is recommended that standardized tank stand designs be used and designed 

hold the largest common tank sizes for the area. Tank stands maybe steel, concrete or brick and mortar.

Figure 19: Steel tank stand Figure 20:Tank stand that incorporates storage rooms

Storage Tank Level Controls

When supplying a gravity irrigation system, water storage tanks are typically elevated by a steel tower or a rein-
forced concrete tank pad. Inlet pipes should enter the tank above the maximum water surface level to prevent tank 

case level control mechanisms fail or are not provided. Level controls tell the pump when the tank is full to avoid 

•
open or closed and a signal is sent to the pump controller to stop the pump. When the tank level falls, an-
other signal is sent to the pump controller to start the pump again.

•
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Pump Flowrate and Total Dynamic Head

below the safe abstraction rate of the water source. Design guidance for maximum daily demand and abstraction 
-

3.3.5. Pump Transmission Line

the pump sizing as they contribute to friction losses which determine the total dynamic head and therefore are 

outlet, so it may be necessary to recalculate the friction loss should the transmission line size change with the 
pump selection.  

Sizing

-
ating pressure that exceeds the maximum operating pressure of the pump multiplied by 1.25.

pipe for the site as shown in the MWE Water Supply Design Manual.

Note that positive displacement pumps can produce extremely high pressures when pumping into a closed system 
– systems with positive displacement pumps should be equipped with a pressure relief valve or another means of
preventing the pump from generating excessive pressures.

Fittings

and gauge should be protected by being inside the wellhead enclosure.

a) Washout

A washout should be provided at the pump house to divert water from the pump away from the tank allowing the 
3/

detail of a washout assembly is provided below.
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Figure 21: Example Pumphouse Section19

Figure 22: Washout Connection Detail19

b) Discharge Non-Return Valve

-
tem during maintenance or regular operation. Submersible pumps are often equipped with a non-return valve as 
part of the pump assembly, this should be considered when designing system valving. It is often advantageous to 

non-return valve may be installed on the pressure line downstream of the wellhead, upstream of any other system 
valving. All valving should be covered or protected within the pump house when possible.

19 Source: Engineers Without Borders – USA
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c) Discharge Isolation Valve

An isolation valve should be installed at grade on the pressure line, downstream of the wellhead and the discharge 
-

sure line for pump or piping maintenance. In the event of system failure, the isolation valve installed downstream 
the non-return valve will also allow for service or replacement of the non-return valve without needing to drain 

the availability of quality materials, available space, and size of the piping.

d) Pressure Relief Valve

A pressure relief valve is recommended for pump discharge piping. Correct installation and setting of the relief 

be connected to the relief valve discharge and routed to a drainage location away from the wellhead and protective 
-

but a combination of absolute pressure rating and elevation must be considered. To evaluate components, use the 
-

maximum pressures so frictional losses may be neglected. A hydraulic grade line diagram will help the process of 
evaluating system pressures, but a complete EPANET model is easiest.

3.3.6. Total Dynamic Head (TDH) for the pump

a) Static Head (m): In a borehole application, the static head is the vertical distance between the well’s static
water surface elevation (this information can be attained from well drawdown tests) to the delivery point
elevation at the storage tank.

b) Well Drawdown (m): In a borehole application, this is the vertical distance from the well’s static water
surface elevation to the dynamic (pumping) water elevation. i.e., the vertical cone of depression of the
groundwater when the pump is running at the design condition.

c) F

the pipe material). It is determined by consulting standard online friction loss charts or may be calculated
with the appropriate method (Darcy-Weisbach, Hazen-Williams, or Manning’s). Friction loss is normally
expressed in meters of head loss per length of pipe. Note that frictional loss will also occur in the pipe from

from each pipe segment separately.

d) F
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Calculating TDH

-
lowing equation:

TDH = Static Head + Drawdown + Friction Loss + Fitting Loss 

Figure 23: TDH determination Example

level within the well and the delivery point elevation at the storage tank.

be determined after pump selection; however, an initial calculation is necessary for determining TDH using the 

Design Flowrate = daily demand/solar pumping hours

pipe material.

Total Friction Loss = Pipe Friction Loss + Fittings Minor Losses
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Pipe friction loss is calculated using a friction loss table. Friction loss tables for commonly used piping can be 
found in the Uganda Water Supply Design Manual Second Addition Appendix 6c. 

Fitting losses shall be calculated individually and summed using the equivalent length method. Alternately, the 
Darcy-Weisbach or Hazen Williams methods may be used but add complexity. Equivalent length tables for com-

the pipe diameter and type that are used in your system.

Fitting Minor Loss = Equivalent Length * Pressure drop (from a reference table)

Design Example: Atuni Solar Powered Water Supply System, Uganda

Zoe’s Solar Powered Irrigation System, Uganda

Static Head = Distance from static water level to maximum 
pumping height

32.3 m + (1097.3 m – 1089.7 m) + 4.1 m 
= 44 m

Drawdown 2.7 m

12m3/6 hours = 2m3/hr.

Pipe Friction Loss = Pipe length beyond pump discharge 

Where vertical length from pump discharge to well head = 
50 m Length from well head to tank = 110 m

(50 m + 110 m) * .07082 mH2O/m = 11.3 
meters

Fitting Minor Loss = Equivalent Length * Pressure drop 13.4 m * .07082 mH2O/m = .95 meters
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2m3/hr or 12m3/day at 60 meters TDH

be calculated individually with the appropriate pressure drop from the table.

losses is shown to be close to the calculated value.

3.3.7. Pump Selection and Associated Components

Up to this point the document has been determining the design requirements for the pumping system. Next, 
the selection of the pump system will be evaluated for portable systems and semi-permanent systems using man-
ufacturer’s software, mobile applications and manual calculations to demonstrate how to determine and recom-

recommended above any other suppliers but are used to derive the examples.

General Notes

Surface and Submersible Pumps – 

Solar water pumps are typically divided into two categories: submersible pumps and surface pumps. 

A surface pump is installed above the water surface and designed to operate in air with piped suction and dis-

with a pump centreline at a lower elevation than the suction water surface are known as ‘lift pumps’ while pumps 

A submersible pump is installed under water and has a sealed motor.  
Submersible pumps may be suspended from adjoining piping, mounted  
to the ground, or supported by a stand and are available for clean water  
and wastewater service. For borehole applications a submersible pump is  
suspended above the bottom of the borehole by connected piping with  
the pump suction extending downwards into the borehole. A submersible  
borehole pump is designed to be submerged at all times and extended 
operation outside the working �uid may cause the motor to overheat. For 
this reason, many submersible pumps are equipped by the manufacturer  
with a dry run sensor to prevent operation when not submerged.
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AC and DC Power
Solar powered water pumps move water from its remote source to the point of use, without requiring access to 
power lines or high maintenance/cost diesel generation. While power lines/diesel generators produce AC power, 
solar systems produce DC power that can be used directly or converted to AC power. Use of the solar power 
supply opens the option of using AC powered pump motors or DC powered pump motors.

-
ed to AC there are power losses of up to 15% compared to using DC power for the pump motor.

AC powered pump motors vary from a couple hundred watts up to 10’s of kilowatts levels for very large pumping 

choice of a DC powered pump motor does not prevent the system from later being converted to a hybrid system.

Another consideration is the reliability of the pump motors, which depends on the manufacturer. Whether the 
pump is AC or DC has little if any impact on reliability. Size and reliability of DC pumps has improved greatly 
over the last few years.

Local Availability –

designer should contact several pump shops and determine what brands of pumps are commonly available and 
what are the most commonly sold sizes of pump. Many of the pumps in these projects will be the same make and 
model. Selecting a common, locally available brand will improve pump maintenance, as spare parts will be more 
readily available.

Quality –

-

widely used throughout the world and can be expected to have a reliable parts supply chain. Most pumps will have 

inspecting the pump installation to validate the warranty.

Types –

Solar-powered pumps are characterized as either positive displacement pumps (piston, helical rotor, diaphragm, 
etc.) or centrifugal pumps. Positive displacement pumps use a sealed moving space to push liquid through the 

is high, though there is often overlap in pump ranges. Additionally, the amount and size of sediment, organic 
content, sand, and other solids in the pumped water may be a required consideration for selecting the pump 

discussed with the manufacturer’s representative to protect the pump from abrasion and corrosion, and maximize 
its performance and useful life.
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Other Electrical components –

-

system is being proposed for the site, the alternate energy source must meet the local electrical standards and the 
design must be compatible with the pump as well. It is essential that grounding and surge protection be applied 
to the solar DC from the panels and any alternate electrical energy sources to prevent damage of the pump con-

increased above the size needed normally for the motor ampacity to reduce voltage drop issues that cause extra 
stress on the motor.

Float Switch –

level controls are further outlined in the tank design section of this report.

Sizing –

-
tem. For underground water sources, the size of the pump motor will also depend on the diameter of the borehole 

outlines the basics for selecting the pump type and size. Manufacturers provide information (pump curves) to 
determine the anticipated pumping rate for each pump based on the total anticipated pumping height (Total 
Dynamic Head). Compare the anticipated pump rate given in these tool kits with the well drawdown test rate 
and select the appropriate pump. If two alternative pumps will meet the needs of the system, then the designer 
may want to consider the larger pump, which will reduce the pump run time and increase the life of the pump. 
However, this has a cost implication. 

Pump Selection

Selecting the Appropriate Pump Type for the Site Characteristics and Application Needs

Depending on the site conditions and application needs, the designer will be required to select the most appropri-
ate pump. One will either select a portable system or a semi-permanent system. For portable systems, the farmer 
or operator is responsible for installing the pump and its accessories every time they need water and also disassem-

software while the selection of portable systems is done through mobile applications as described in the following 
section. However, both systems can be selected through manual calculations. 

3.3.7.1. Pump Sizing for semi-permanent systems

correctly design the solar array.

Both types of programs often result in multiple pump recommendations, from which you will need to make a 
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-

SOLAR selection and electric design of the system. Although software programs and pump curves are helpful in 
designing the system, all designs must be reviewed by an engineer and discussed with the manufacturer. It is im-
portant to note that pump manufacturers can and should always be consulted when sizing a pump. Such coordi-

Most pump selection software programs ask for the solar pumping system location as well as TDH and the desired 
water volume. Since they estimate the number of solar pumping hours based on the system location, the expected 

To ensure that appropriate assumptions for the number of solar pumping hours and system demand are used in 
the system design, it is important to have both engineers and the manufacturer review the system design.

by two manufactures, Grundfos and Lorentz, but the authors do not recommend these suppliers above any other 
suppliers.

Parameter Grundfos Example Lorentz Example

TDH 60 m 60 m

Location Gulu-Uganda Uganda

Minimum Daily Flow Rate 12 m3/day 12 m3/day

the pump-controller-solar size to the TDH and daily water volume.

Grundfos example pump selection data

Lorentz example pump selection data

For submersible pumps
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For surface pumps

suggested multiple pump and solar array options. When multiple options are presented by the manufacturer’s 
software, the list of options is evaluated to identify the best overall selection. For the Grundfos example, multiple 

case scenario month, for our case, it is January. 

Pump curves

down to the power axe to determine the required power. 
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Figure 24: Grundfos pump curve example20

From the Lorentz pump curve below, it is observed that the selected pump discharge is 1.8m3/hr which is less 
than the required discharge of 2 m3

of the Lorentz sizing system takes into account the location of the place and determines the monthly sun shine 

Figure 25: Lorentz pump curve for selected pump21

20 Source: Grundfos online pump sizing tool
21 Source: Lorentz Compass, solar pump sizing software
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Zoe’s Solar Powered Irrigation System, Gulu-Uganda

Selected Pump SQF 2.5-2

Pump Motor Requirements 0.757kW

Rated Voltage 30-300 Volts

Current 8.4 Amps

3.3.7.2. Selection of Portable solar powered irrigation pumps. 

-

also provided. 

Zoe’s Solar Powered Irrigation System, Uganda

Water Demand 8400L/day

Water Supply Spring Box

Water Capacity 12000L/day

Distance from Water Source to Elevated Tank 100m

Total farm Area 2000 m2

Total Dynamic Head 12 m

Example using solar water pump selector app (https://play.google.com/store/apps/details?id=nl.hiemsteed.solar-
pumping&hl=en&gl=US)
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Figure 26: Pump selection example using mobile app

of a surface water source, only two pumps can be considered that is the Future pump SF2 and the Sunlight pump 
(2-4 panels). In this example, a Future pump SF2 was selected because of being cheaper. 
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Figure 27: Pump decision example using mobile app

Example for using SPIS toolbox (mobile app)

the manufacturer’s manuals to select the pump and solar array size.

Figure 28: SPIS pump and solar array selection example
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3.3.7.3. Manual selection of the pump and solar array

It is most preferable to use the software or mobile application. However, in cases where the designer has no access 
to software this can be very useful. Using the site conditions, the designer determines the irrigation water demand 

determination of the solar array. Alternatively, the power requirement can be calculated the site conditions as:

3/hr) 
g is the acceleration due to gravity (9.81 m/s2)
r is water density (1000 kg/m3)

PV generator required;

-

alternative source of energy would be sought. 

Pump Controller / Inverter

-
ics and utilize Maximum Power Point Tracking (MPPT) technology maximize power use from the solar panels. 

-
fore, well-matched and tested controller/motor combinations are the preferred option to increase system reliabil-

or inverter will usually be determined by the pump manufacturer when the pump is selected.

MPPT - Larger pump controllers can be supplied with a control that maximizes the power transfer from the solar 
panels for varying conditions, called Maximum Power Point Tracking (MPPT).

Example pump controller data from Grundfos. 
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Example of controller data from Lorentz

Zoe’s Solar Powered Irrigation System, Uganda

Selected Pump SQF 2.5-2

Pump motor requirement 0.757kW

Switch box/control IO50, metric

Selected Controller/Inverter CU 200

Enclosure class IP54

3.3.8. Solar panel selection and Solar Array Layout

1. Calculation of the Voltage of the Solar Array (series panels)

2. Calculation of the Wattage of the Solar Array for the Pump (parallel groups)

3. Electrical Equipment protective system

4. Grounding and bonding of the electrical equipment

5. Lightning and Surge Protection

6. Location of the Solar Array

7. Foundation Requirements
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Solar Array, Voltage and Wattage

Once the pump size has been determined, power supply for the pump needs to be designed. You must determine 

will be required to lengthen the daily pumping period. If the system is to be solely powered by solar, the pump 
-

Solar pump manufacturers provide design information about the needed voltage operating range of the pump 

high levels of smoke, haze or dust can reduce forecasted solar resource power levels. In addition, as solar panels 
age, their power output decreases. Power output also decreases in warmer conditions than the standard conditions 
under which solar panels are rated, since both voltage and current will vary from the published ratings.

Since solar panels have lower voltage when the cells are warmer than the internationally set testing conditions, 

also changes slightly at elevated temperatures. It is important to make sure under very hot conditions that ade-

-

Available solar irradiance, which changes throughout the day and seasonally through the year, also greatly impacts 
the performance of solar panels. Again, records of this data should be utilized by the manufacturer’s software used 

variable solar irradiance.

test conditions (STC) with solar irradiance of 1000 watts/m², cell temperature of 25°C, and air mass of AM1.5. 

output at the installation site must be considered in the design of the system. Most design software provided by 
manufacturers accounts for deviations between the reported performance at STC and the actual performance the 
installation location, and we suggest that you use this software to inform the design of your Solar array. However, 
the following section will explain how to perform some of the necessary design calculations by hand to give you 
a better understanding of SOLAR design.

-

from the STC rating per degree of temperature increase. For example, according to the Grundfos data above, 

must be considered to design a solar array that will meet the current and voltage requirements of the solar pump.

 = ((  − 25 ) )  + 
 = h  [ ]

 =  [%/ ]
 = 
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If the manufacturer’s software or selection process has not accounted for ambient temperature, it is important to 
adjust the open circuit Voltage (Voc) of the chosen panel to the lowest ambient operating temperature determined 

-
troller maximum voltage to make sure it is below the rating.

Zoe’s Solar Powered Irrigation System, Uganda

VOC Adjustment

If the yearly data showed that the lowest ambient temperature was 5°C, and using the information for the 
Grundfos solar panel in the above example, the adjustment for the maximum Voc would be as follows:

 = 5

 = −0.33 %/

 = 22.7 

Substituting these values into the expected output equation, results in the following calculation:

U (5  − 25 )  −0.33 %⁄ W  22.7 V + 22.7  = 24.2

With the pump motor requirements and the controller/inverter input maximums, the solar array can be selected 

the required Wattage of the pump motor. It is for this reason that the selected controller/inverter usually has much 
higher maximum inputs. Size the solar array for the maximum inputs and the desired times factor of the pump 
motor requirements, as well as the minimum pump motor requirements. 

Zoe’s Solar Powered Irrigation System, Uganda

Selected Pump SQF 2.5-2

Pump power requirement 0.757 kW

4 in series

Solar panel peak power 270-Watt peak
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Solar array rated power 1.08 kW

Solar array Voltage 126.4

Tilt angle 3 degrees

Panels in series and Parallel

Higher current increases the pumping head.

However, it can never exceed the maximum output of the pump therefore the voltage and current must be in
the acceptable/recommended range by the pump manufacturer.

voltage are above the pump requirement but less than the controller rating. 

Figure 29: Series connection

3.3.9. Wire Connections from the Solar Panels to the Pump Controller

When multiple panels are required, which is typical, they can be connected in series or in parallel. Both series 

output. Parallel connection results in a lower voltage/higher current output and will require larger gauge wires to 
be used.

Figure 
to the controller with the essential addition of the grounding and surge protection system.
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Zoe’s Solar Powered Irrigation System, Uganda

Selected Pump SQF 2.5-2

Pump Motor Requirements 0.757 kW 

Voltage 30-300 Volts

Maximum Current 8.4 A

Selected Controller/Inverter IO50/CU-200

Desired input: x 1.4 (applies to Watts only) 1.08 kW

Solar array 4 x 270 Wp

Solar array Voltage 126.4 Volts

Panel peak power 270 Watts

Max. power point voltage 31.6 Volts 

Module short circuit current 9.11 Amps

Arrangement Options

4 panels, all in series, Watts 1080 - good

Volts 126.4 – below inverter maximum

Amps 9.11 – meets pump motor need
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3.3.10. Grounding the Electrical System

local codes should be followed, in consultation with the manufacture’s guidelines.

can consist of the metal frames being in direct contact with the concrete footings. It can be supplemented by 
deliberate bonding of the SOLAR panel frames to the painted metal support mounts by removing paint at bolted 
connections or with paint break (star or lock) washers. If the frames are galvanized metal, no additional bonding 
to the panels should be needed. It is wise to bond the panel frames together with lugs bolted to the metal solar 
panel frames by at least a 16 mm2 cross sectional area copper bonding wire then connected to a driven earthing 
rod comprising a solar earthing conductor system.

Lightning Protection

While lightning surge protection is vital in these systems, the voltage range of any transient surge suppressor 
(protector) on the DC or AC power system MUST be cross checked with the required voltage operating range 
of each of those circuits. Surge suppression must be provided on the DC circuits as close to the panels as possible 
and connected to the SOLAR earthing conductor as a grounding/earthing reference.

Follow the pump controller recommendations for any AC or DC surge protection between the pump controller 
and the pump motor.

Location

panels should be positioned at the correct tilt angle to receive maximum solar power during the average day and 
to wash correctly during rain. 

Positioning of the panels in Uganda is relatively simple. Since the system is very near the equator, the best angle 

For areas north of the equator raise the top of the panel by 10 to 15 degrees to face south. For areas south of the 
equator tilt the panels to face North.

Solar panel shading is a critical part of placing the panels. Shading one panel will reduce power from all panels 
because of the electrical properties of the connections. Selection of site must eliminate shading.

Foundation/Mounting Considerations

Shading of the panels can also occur as a result of oversized panel mounting that covers part of the panel. A picture 
of this is shown below. In the picture, the angle iron covers part of the panel and increases dust collection in the 

being selected/installed that the full panel is exposed.
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Figure 32: Poorly mounted panels demonstrating 
shading22

Figure 33: Properly mounted panels, fully exposed to 
sun22

Standard foundation designs for the solar mounting systems can typically be supplied by the panel/panel 
mounting manufacturer. If locally fabricated mounts are used, standardized foundations need to be provided by 
a structural engineer.

Panels mounted on a roof are not outlined in detail in this document. Where roof mounting is desired, a li-
censed structural engineer should check the design and approve the structure, roof, and mounting detail for 
new or existing structures.

3.3.11. Well Head Protection/Pump House

Figure 34: Well head protection house22

Pump house

Installation of a pump house is also an option providing housing around the pump discharge piping and electri-
cal controls is recommended to provide protection for controls and electrical equipment. Pumphouse sizing and 
structure would normally be a standardized design.

22 Figure 32/33/34 – Source: Engineers Without Borders
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Figure 35: Pump house23

3.3.12. Transmission 

Transmission Line

design process working with the EPANET modelling. 

Zoe’s Solar Powered Irrigation System, Uganda

Pump Outlet size 40mm

Transmission Line Size 40mm

Transmission Line Material HDPE

Transmission Line Flow 2.7 m3/h

Transmission Line Operating Pressure 15 bars

Tank Mainline (Down Line)

line (from the pump to the tank) enters at the top of the tank and the mainline exits the tank near the bottom 
and runs to the valve box connecting the submain lines. 

Valve Box

is buried, it should be enclosed in a lockable concrete or brick enclosure similar to the wellhead enclosure and 
easily accessible should repairs be necessary. Where above ground, the valve box should be placed out of reach of 
children. In some cases, there may be no valve box but rather connections into the mainline.

23 Source: Engineers Without Borders
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tion system. In this case, the submains will run to the irrigation system.

Tools/Resources for Irrigation System Design 
SPIS Toolbox (app)
IRRICAD
AUTOCAD
Irrigate Plus
IrriPro

And many others

3.4. Irrigation System Design
3.4.1. Detailed layout of the irrigation system

may be determined through visual inspection based on experience with a naked eye and taken into consideration 

eye, then ground levels should be taken with surveying instrument such as dumpy levels and contours drawn on 

as possible.

If it is not possible to use laterals along the contours on sloping surface due to plant spacing etc., the length
of laterals on downside of the sub main should be more than laterals on the upside. For higher slopes laterals
only on downside should be used.


