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Filter types Automatic (screen) filters
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Source of water
Permitted pressure loss
Pre-primary filtration methods
Sand selection

Type of irrigation system
Filtration flow rate
Backwashing management
Backwashing and filtration efficiencies of filters
Maintenance schedule of filters
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Dirtiness Index Meter
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Pre-prim

Settling and aeration

ltration methods

Soil texture

Soil size (mm)

edimentation speed
(m/min)

Coarse sand >0,500 38
Medium sand 0,250 — 0,500 g2
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 |
|
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Pre-primary

Sand separators
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1. Water Inlet
2. Sand Collecting Chamber

Sand grades
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The system type and the ree of dirt in the
water to be handled, influencethe operation
and performance of the filters

Disc/screen filter openings must b€ /S than
that of the micro sprayer orifice diamet
A common rule of the thumb is to remove\all

particles larger than 1/10 of the diameter of . the
smallest passage in drippers
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flow rate

The amount of water to b
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 m¥/h
per m? sand surface area
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management

The backwashing proc influences the
performance and operation-of filters

negatively if the following is not done
correctly:

Frequency adjustment.
Flow rate adjustment.
Duration adjustment.
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irrigation systems. In such cases, finer elementsead to
be placed in the filters which can affect the friabn

capacities. It is usually then necessary to alsodrease
the number of filters in a filter station in such ases.
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Maintenance schedule of filters
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the Field

As the pressure difference over
there is a reduction in the filtration

When the flow rate through a filter is reduced, the
filtration efficiency increases.

Observations

filter, the filtration efficiency is lower than wi
high dirtiness index.

There is a large variation in the water quality,
the different sites, on the same water supply s
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as a function of t

iltration efficiency

irtiness of the water
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Friction loss curves
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Filtratian efficiencies

Filtration Efficiency (%)

FILTER DISCS HAND-CLEANED

T T T
10 20 30 40 50

Pressure Differential (kPa)

—e—Filtration Efficiency: FD —®— Filtration Efficiency: GD
Filtration Efficiency: HD

Back efficiency

Back Wash Efficiency (%)

60

50

40

30

20

10 +

*

A

\_‘\

10 20 30 40 50
Dirtiness (%)

—e— Back-wash Efficiency: FD —#— Back-wash Efficiency: GD
Back-wash Efficiency: HD

60

Filtratien efficiencies
FILTERS BACK-WASHED
100
90
s 80 - L
> 70
2 60
:g 50 /'\
T 405 N
.é 30 T~
% 20 ‘
10 ‘
0 T T
10 20 30 40 50
Pressure Differential (kPa)
—e— Filtration Efficiency: FD —m— Filtration Efficiency: GD
Filtration Efficiency: HD
Compari of efficiencies
Average filtration efficiency Backwash
Type of disc (%) efficiency
Hand-cleaned Backwashaq (%)
Disc FD 36,4 38,4 38,3
Disc GD 76,4 84,1 30,6
Disc HD 22,4 29,0 \2\9,2
Averages: 45,07 50,5 3\2\,7




filters Filtration_efficiency

MACRO SCALE
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riction Loss
and the e of sand depth
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Filtration efficiency
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NDATIONS
Choice of Equipm

Accessories for the sand filter station
Matching filter type with water quali

irrlgation system
Upstream side of the filter

cessories

" Filterselection guide — Q@cictefeferarece

SMcentratlon Product (s)
Flow rate ) . .
Inorganic anic recommendation
Less than L L A
11,4 né/hr L M \SQ'AOI'B
L H C+AQrB
M L D+A
M M C+D+AONB
M H C+D+AorB
H L DorD+A
H M C+D+AorB
H H C+D+B
Solids Concentration Code: | Recommendation Product Code:
L— Less than 5 ppm A— Strainer
M —5-50 ppm B — Screen/Disc Filter
H — More than 50 ppm C — Suction Screen Filter
D — Suction or Discharge Separator
E — Gravity Screen Filter
E- Sand Filter

~ Filterselection guide — Q@clictefeferarce

D — Suction or Discharge Separator
E — Gravity Screen Filter
F — Sand Filter

Flow rate Iri)?g?;\if:m&%%?c Product (s) recommendation
11,4-45,4 md/hr L L B

L M CxB
L H C+B
M L DorBorD¢BorD+B
M M C+DorForR+F
M H C+ForC+D+EorC+D+F
H L D+BorForD+P\
H M C+D+ForC+ForD+E
H H C+D+ForC+D+F

Solids Concentration Code:| Recommendation Product Code:

L—Less than 5 ppm A— Strainer

M —5-50 ppm B — Screen/Disc Filter

H — More than 50 ppm C — Suction Screen Filter
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~ Filierselection guide — Q@iciefeferarece

Flow rate I:grléd;n?nﬁ%g\:gigl Product (s) recommendation
Greater than L L B8
45.4 n#/hr L M CPRorE only
L H C + F oPE only
M L D +Bor D NEorE only_
M M C+ForC+DXForE only
M H C+BorC+D+RorC+E
H L D+BorD+F
H M C+D+ForC+ForD+E
H H C+D+F

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

NDATIONS

Design Principles

Filtration
Bach-washing

Maximum able pressure differences
over the filters/filter stations
Pressure
Clean water ) difference
(kPa) Maxim before
Type pressure \ backwashing
build-up (kPa)
. (kPa) .
. Filter . Filter
Filter . Filter .
station station
Disc/Screen| 5 | 5 40 50 70
filter
Sand filter 10 40 20 30 \(50

At least 50% of the maximum filtration rate
(50 m3/h per m? sand surface) is hecessary to
backwash sand filters effectively. T

maximum backwashing rate must not\be more
than 1,2 times the filtration rate.
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Operation and Maintenance of Filters
Replacing sand and discs in filters

Commissioning of Filters and Instrumentation

ilters and Instrumentation

During the commissioning new filter station some sestieps
has to be followed in a definite uence and one step can not b
taken before another is finished. Forevery situation its et of
steps is valid, but in general the following order of steiishe
mostly the correct approach:

See that all pipe connections, hydraulic pipe aqd electrical
connections are in place.
When electronic meters are used, they must be tested mdiimsally
for operationality. Remove the pressure sensor fromwhisre

mounted and put pressure on to it by “blowing it up” w
and check if the display reacts. Take the flow meter m
its housing and blow onto the impellor and check if the djsplagtse
When a computer or any other electronic device is conn
instrumentation, check if there is communication between\them.

Check if the elements of the filters are in place and fasten

Commissionin

[©]

uth

Mmedule 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 levet(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 \

Check if all pipe and electricabegnnections are in platieeapump
and if the water supply is in place:

Close the valve after the pump and stact the pump.

Open the valve very slowly and only partially at firstisat the
system can fill up slowly.

Check for water leaks and if there are leaks, clesgdlve first and
switch off the pump and repair the leaks first.

Try again and let the water flow slowly for a while whilse
functionality of the station is tested in full.

Open the valve fully and bring the system to full pressyre amd do
checks again. Leave it on for an hour or so to checkatslhigy.

Put the system in use and check if all controls and programwors
as they should.

Keep a close eye on it for at least a month to make $eneerything
is working well in the long run.
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CONCLUSION

The success of a filtration system de
correct choice, optimal design and proper
operation and maintenance practices to effectivel

ensure that available
water resources are utilised effectively.
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