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INTRODUCTIONINTRODUCTION
Filtration systems are regarded as the heart of a 

successful operating micro-irrigation system, 
because effective filtration will assist to prevent 
micro-irrigation systems from clogging. 

When clogging occurs in micro-irrigation systems, it 
results in ineffective usage of water and the lost of 
optimum yields.

Sufficient maintenance schedules of irrigation 
systems and the correct choice and management of 
the filtration system is therefore of utmost 
importance to ensure optimum performance.

Filtration systems are regarded as the heart of a 
successful operating micro-irrigation system, 
because effective filtration will assist to prevent 
micro-irrigation systems from clogging. 

When clogging occurs in micro-irrigation systems, it 
results in ineffective usage of water and the lost of 
optimum yields.

Sufficient maintenance schedules of irrigation 
systems and the correct choice and management of 
the filtration system is therefore of utmost 
importance to ensure optimum performance.

FILTER TYPESFILTER TYPES

Filter typesFilter types Automatic (screen) filtersAutomatic (screen) filters
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FACTORS AFFECTING THE FACTORS AFFECTING THE 
OPERATION AND PERFORMANCE OF OPERATION AND PERFORMANCE OF 

FILTERSFILTERS
•• Source of waterSource of water
•• Permitted pressure lossPermitted pressure loss
•• PrePre--primary filtration methodsprimary filtration methods
•• Sand selectionSand selection
•• Type of irrigation systemType of irrigation system
•• Filtration flow rateFiltration flow rate
•• Backwashing management Backwashing management 
•• Backwashing and filtration efficiencies of filtersBackwashing and filtration efficiencies of filters
•• Maintenance schedule of filtersMaintenance schedule of filters
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Dirtiness Index 
(%) 

Classification 

<1 Clean 
>1 Dirty 

Approximately 5 
Fairly dirty : Clogging of most filters within a           
day or two. 

Approximately 30 Very dirty : Clogging of most filters within a few 
hours. 

Approximately 60 Extremely dirty : Clogging of most filters within 
less than an hour. 

 

Classification of dirtiness index figures for irrigation water  

Source of waterSource of water
Dirtiness Index MeterDirtiness Index Meter

%
throughQ
F

DI =

Permitted pressure lossPermitted pressure loss
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PrePre--primary filtration methodsprimary filtration methods
Settling and aeration

Soil texture Soil size (mm)
Sedimentation speed 

(m/min)

Coarse sand >0,500 38

Medium sand 0,250 – 0,500 22

Fine sand 0,100 – 0,250 5

Very fine sand 0,050 – 0,100 0,9

Silt 0,002 – 0,050 0,015

Clay <0,002 0,0008

PrePre--primary filtration methodsprimary filtration methods

Sand separators

Sand selectionSand selection

Sand designation 
number 

Mean effective 
sand size (mm) 

Filtration 
quality (mesh) 

Filtration quality  
(microns) 

8 – Crushed granite 1,50 100 – 140 150 – 130 

11 – Crushed granite 0,78 140 – 200 130 – 80 

16 – Crushed silica 0,66 140 – 200 130 – 80 

20 – Crushed silica 0,46 200 – 230 80 – 50 

30 – Crushed silica 0,34 230 – 400 50 – 40 

 

Sand grades
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Type of irrigation systemType of irrigation system

� The system type and the degree of dirt in the 
water to be handled, influence the operation 
and performance of the filters

� Disc/screen filter openings must be ££££ 1/5 than 
that of the micro sprayer orifice diameter

� A common rule of the thumb is to remove all 
particles larger than 1/10 of the diameter of the 
smallest passage in drippers

Filtration flow rateFiltration flow rate
� The amount of water to be handled during 

filtration influences the performance of the 
filters. The following must adhered to :

For average dirty water: 49 m³/h to 61 m³/h  
per m² sand surface area

For extra dirty water: 24 m³/h to 37 m³/h  
per m² sand surface area

Backwashing managementBackwashing management

� The backwashing process influences the 
performance and operation of filters 
negatively if the following is not done 
correctly:

� Frequency adjustment.
� Flow rate adjustment. 
� Duration adjustment. 

Backwashing and filtration Backwashing and filtration 
efficienciesefficiencies

� The backwashing efficiency of a filter has major 
implications on the management of such a filter. 
If <90%, it means that the backwashing cycle will have 
to be shortened continuously. 

� Low filtration efficiencies leads to clogging problems in 
irrigation systems. In such cases, finer elements need to 
be placed in the filters which can affect the friction 
losses through them and also reduce their filtration 
capacities. It is usually then necessary to also increase 
the number of filters in a filter station in such cases.



7

Maintenance schedule of filtersMaintenance schedule of filters
Monitor With each 

cycle Monthly  Annually  

Inspect for leakages at filters ��� �    

Monitor pressure difference over filters ��� �    

Inspect sand level depth (± 350 mm) and 
add sand if necessary  ��� �   

Service disc filter  ��� �   

Monitor duration of flushing cycle and 
reset if necessary  ��� �   

Inspect sand particles and filter 
elements and replace if necessary   ��� �  

Service backwashing and air valves on 
filter station   ��� �  

Check hydraulic and electric 
connections    ��� �  

 

Observations from the FieldObservations from the Field
� As the pressure difference over the filter increases, 

there is a reduction in the filtration efficiency.
� When the flow rate through a filter is reduced, the 

filtration efficiency increases.
� With a low dirtiness index of the water before the 

filter, the filtration efficiency is lower than wit h a 
high dirtiness index.

� There is a large variation in the water quality, at 
the different sites, on the same water supply system.
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Filter discsFilter discs

Filtration efficiency Filtration efficiency 
as a function of the dirtiness of the wateras a function of the dirtiness of the water
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Filtration efficienciesFiltration efficiencies

FILTER  D ISC S  H A N D -C LE AN ED
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Filtration efficienciesFiltration efficiencies
F ILT E R S  B A C K -W A S H E D
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Comparison of efficienciesComparison of efficiencies

Type of disc

Average filtration efficiency 
(%)

Backwash 
efficiency

(%)Hand-cleaned Backwashed

Disc FD 36,4 38,4 38,3

Disc GD 76,4 84,1 30,6

Disc HD 22,4 29,0 29,2

Averages: 45,07 50,5 32,7
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Sand filtersSand filters Filtration efficiencyFiltration efficiency
MACRO SCALE
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MICRO SCALE
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Table 4.21: Backwash test results on the two sand filters AS and DS 

Backwash flow 

rate [(m3/h)/m2] 

Backwash flow 

rate (m3/h) 

Backwash 

volume (m3) 

Air 

(yes/no) 

Backwash 

efficiency (%) 

AS DS AS DS AS DS AS DS AS DS 

 86.5 60 60  6  Yes  100 

60.2 57.6 40 40 4 4 Yes Yes 100 100 

60.2 43.2 40 30 4 3 No Yes 91 96 

45.1 43.2 30 30 3 3 No No 87 91 

30.1 28.2 20 20 2 2 No No 63 69 

15.0 14.4 10 10 1 1 No No 35 33 

Surface (m2) 0.665 0.694 
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Friction Loss 
and the effect of sand depth

       The effect of sand depth and a pilot disc filter on the  
         filtration and backwash efficiencies of a sand filter 

Efficiency (%) 
Factor 

One third depth Two thirds depth Full depth 
Pilot filter No Yes No Yes No Yes 
Filtration 97 96 98 98 99 98 
Backwash 74 85 71 84 91 89 
 

The effect of sand depth

Automatic (screen) filtersAutomatic (screen) filters



12

Filtration efficiencyFiltration efficiency
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RECOMMENDATIONSRECOMMENDATIONS
Choice of Equipment

Design Principles

Operation and Maintenance of Filters
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RECOMMENDATIONSRECOMMENDATIONS
Choice of Equipment

� Accessories for the sand filter station

� Matching filter type with water quality and 
irrigation system

� Upstream side of the filter

AccessoriesAccessories

Filter selection guide Filter selection guide –– Quick reference Quick reference 

Flow rate
Solids concentration Product (s) 

recommendationInorganic Organic

Less than
11,4 m3/hr

L L A

L M C + A or B

L H C + A or B

M L D + A

M M C + D +A or B

M H C + D + A or B

H L D or D + A

H M C + D + A or B

H H C + D + B

Solids Concentration Code: Recommendation Product Code:

L – Less than 5 ppm
M – 5-50 ppm
H – More than 50 ppm

A – Strainer
B – Screen/Disc Filter
C – Suction Screen Filter
D – Suction or Discharge Separator
E – Gravity Screen Filter
F – Sand Filter

Solids Concentration Code: Recommendation Product Code:

L – Less than 5 ppm
M – 5-50 ppm
H – More than 50 ppm

A – Strainer
B – Screen/Disc Filter
C – Suction Screen Filter
D – Suction or Discharge Separator
E – Gravity Screen Filter
F – Sand Filter

C + D + F or C + D + FHH

C + D + F or C + F or D + EMH

D + B or F or D + FLH

C + F or C + D + F or C + D + FHM

C + D or F or D + FMM

D or B or D + B or D + BLM

C + BHL

C + BML

BLL11,4-45,4 m3/hr

Flow rate
Solids concentration

Inorganic        Organic
Product (s) recommendation

Filter selection guide Filter selection guide –– Quick reference Quick reference 
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Solids Concentration Code: Recommendation Product Code:

L – Less than 5 ppm
M – 5-50 ppm
H – More than 50 ppm

A – Strainer
B – Screen/Disc Filter
C – Suction Screen Filter
D – Suction or Discharge Separator
E – Gravity Screen Filter
F – Sand Filter

Flow rate
Solids concentration

Inorganic       Organic
Product (s) recommendation

Greater than
45.4 m3/hr

L L B

L M C + F or E only

L H C + F or E only

M L D + B or D + F or E only

M M C + F or C + D + F or E only

M H C + B or C + D + F or C + E

H L D + B or D + F

H M C + D + F or C + F or D + E

H H C + D + F

Filter selection guide Filter selection guide –– Quick reference Quick reference 
RECOMMENDATIONSRECOMMENDATIONS

Design Principles

� Filtration
� Bach-washing

Maximum allowable pressure differences Maximum allowable pressure differences 
over the filters/filter stationsover the filters/filter stations

Type

Clean water
(kPa)

Maximum 
pressure 
build-up 

(kPa)

Pressure 
difference 

before 
backwashing 

(kPa)

Filter
Filter 
station

Filter
Filter 
station

Disc/Screen 
filter

10 30 40 50 70

Sand filter 10 40 20 30 60

BackwashingBackwashing

� At least 50% of the maximum filtration rate 
(50 m³/h per m² sand surface) is necessary to 
backwash sand filters effectively. The 
maximum backwashing rate must not be more 
than 1,2 times the filtration rate.
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RECOMMENDATIONSRECOMMENDATIONS

Operation and Maintenance of Filters

� Replacing sand and discs in filters

� Commissioning of Filters and Instrumentation

Operation and Maintenance of Filters

� Replacing sand and discs in filters

� Commissioning of Filters and Instrumentation

Minimum maintenance schedule requirements for drip irrigation systems

Monitor Weekly Monthly Quarterly Annually

Inspect filters for leaks. ��� �

Check pressure difference across 
filters

��� �

Monitor filter backwash cycle and 
adjust if necessary

��� �

Check the hydraulic and electrical 
connectors

��� �

Service screen filters. Replace screen 
element if necessary

��� �

Inspect sand level (± 360 mm) and 
shape of sand grains. Add sand or 
replace if necessary*

��� �

Service disc filters. Replace filter 
discs if necessary.

��� �

Service backwash and air valves ��� �

� During the commissioning of a new filter station some specific steps 
has to be followed in a definite sequence and one step can not be 
taken before another is finished. For every situation its own set of 
steps is valid, but in general the following order of steps will be 
mostly the correct approach:

� See that all pipe connections, hydraulic pipe and electrical 
connections are in place.

� When electronic meters are used, they must be tested manually first 
for operationality. Remove the pressure sensor from where it is 
mounted and put pressure on to it by “blowing it up” with your mouth 
and check if the display reacts. Take the flow meter mechanism out of 
its housing and blow onto the impellor and check if the display reacts.

� When a computer or any other electronic device is connecter to the 
instrumentation, check if there is communication between them.

� Check if the elements of the filters are in place and well fastened.

Commissioning of Filters and InstrumentationCommissioning of Filters and Instrumentation Commissioning of Filters and InstrumentationCommissioning of Filters and Instrumentation
� Check if all pipe and electrical connections are in place at the pump 

and if the water supply is in place.
� Close the valve after the pump and start the pump.
� Open the valve very slowly and only partially at first so that the 

system can fill up slowly.
� Check for water leaks and if there are leaks, close the valve first and 

switch off the pump and repair the leaks first.
� Try again and let the water flow slowly for a while whilst the 

functionality of the station is tested in full. 
� Open the valve fully and bring the system to full pressure and do all 

checks again. Leave it on for an hour or so to check its stability.
� Put the system in use and check if all controls and programmes work, 

as they should.
� Keep a close eye on it for at least a month to make sure, if everything 

is working well in the long run. 
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CONCLUSIONCONCLUSION

The success of a filtration system depends on the The success of a filtration system depends on the 
correct choice, optimal design and proper correct choice, optimal design and proper 

operation and maintenance practices to effectively operation and maintenance practices to effectively 
ensure that available ensure that available 

water resources are utilised effectively.water resources are utilised effectively.

The success of a filtration system depends on the The success of a filtration system depends on the 
correct choice, optimal design and proper correct choice, optimal design and proper 

operation and maintenance practices to effectively operation and maintenance practices to effectively 
ensure that available ensure that available 

water resources are utilised effectively.water resources are utilised effectively.


