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Synopsis: 

. - . . ~~ .. 

Irrigation water-meter. 

An inexpensive, easily erectile and robust irrigation water-meter was designed to measure 
raw irrigation water contain ing high concentrations of organic and abrasive matter such as 
leaves, twigs, algae, sand, silt and mud. The 80 mm water-meter described here, is capable 
of measuring flow from as I<>W as S m3 lh to as high as 130 m3 /h. 

The meter has only a s light restriction in the flow path which forms a venturi, making it vir
tually clog proof. The absence of any moving parts in the main flow stream (which can be 
worn out by abrasive matter like sand, mud or silt).,resurts in a very durable meter. 

~ . .. 
The meter has a bypass circuit in which a small, _inexpensive household flow m~!ter is 
installed to measure the w;ater flow in. the main passage. To protect this small flow .. meter 
against abrasive and organic matte~/ a small fil.ter, ··(using . a screen element}, is installed 
before it. The only maintenance requirerl is the regular flushing of this small filter and the 
thorough cleaning of the filter element ·af__regular infer:\'als. 

~ li' 
The maintenance can easily be carried out by either opening an integral flush tap on the ft.~ 
ter, or in the event o'f a thorough cleaning, the closi ng of a valve to dismantle the -filter in 
order to gain access to the filter element. This can be done without disrupting the water sup
ply in the main passage. 

Construction of this meter requires the minimum tools and skills; welding, drilling and some 
plumbing experienc~~. All the materials and components are readily available over the 
counter; only the small household flow meter and the filter is specified for reasons of per
formance, durability and ease of use. 

This meter is highly cost effective when compared with commercial m~iers. It is designed 
to be far more durable in d irty water which represents a very hostile envi ronment in which 
it has to operate (abrasive matter which causes rapid wear and organic matter which caus
es clogging). It is virtually clog proof and requires minimal mai!'ltenance which is fac ilitated 
by the built-in qualities whic:h make maintenance possible .witho~t disrupting the wat1~r sup-
ply. . . : '· ~ . ·-·-

' ·. 
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1 introduction 
The measuring of raw irrigation water (i.e . unfiltered and thus containing anything from mud and silt 
·to twigs and leaves), is a common problem. There is virtually no irrigation sc:~eme worldwide where 
problems do not occur wit!-1 the f<3rr distribution of water according to the allocated quotas. However, 
this problem can be solved easily if the supply to each user in the scheme can be measured accu-

: ~·rately. · 

·l. ~,:.~The problem is generally worsened by the fact that mecl)a~ica! ~ow . meters become inoperative 
.. ;l~-:~.due)9. opject.s blocking the med1anical m9vement of imp~llers and oth~.r devices, or .it becomes 
~~~~~~~o,.M.~!t)~9u'9t\the abrasivB action of the mud and silt, affecting o~-~ev_e(ely ,_impairing .its accuracy 
.~~~~:ov~r :~~ p~ri~d of time. The subsequent maintenance requirements are frequent cleaning as well as 
-~;-~ttP.~~~~~~.:.r~~u!lding and calibration at high cost. .·,· . :·· . : '· . , .. ! , · ' . ··-
.. l4,i,~ ... ~1f';,;· r , .. ~. · .. • • ,. 

~· ·~~~,...,.. :. . 
:..;;~;Scont~ai-y to this, electronic flow meters (with no mechanical, n:t~yfng p(!uts) require .electricity sup
. :·:; ply of some kind. Due to the remote location of irrigation schemes and the wide spacing of such 

_. : ;·~·. flow m.eters, this is usually not available. Furthermore, the use of solar. power for elec~ronic flow 
:·:.!· met.~s is extremely costly and the solar panels are vuln~~able to ~af)dal~sm,. theft and hail damage . 
. ... ,.: ~ . 

;·. · This flow meter wo~s through the application of :=,a sic hydraulic princip!~s with one or two addi-
tional components to facilitate maintenance. -,: 

2 Method of construction 
This meter can easily be c:onstructed in any workshop with welding and drilling facilities. All the 
material and components are standard items used for water distribution and are therefore easily 
obtainabl.e. The water-meter is inexpensive, robust and it compares favourably with meters that are 
commercially available. 

2.1 Working principle 
This raw irrigatior water-meter operates on the principle that. when water flows through a restric
tion in the pipe, a pressure re::iu::tion oc::urs at ~hat pe> int (the venturi effect). lf a bypass is con
nected between the point of resiriction and the supply, some of the water wrll flow through the 
bypass. The amount of flow in the oypass is procortional to the amount of flow 1n the main pipe. By 
measuring the flow in the bypass. the flow 1n the rna·n suppl~ can be deduct3d. ·-
The advantage of measurirg the flow in the bypass. ~ s th~J the flow in the main stream is left unre
stricted, therefore a'lowing an easy passage for foreign objec!s. Another advantage is tile size of 
the flow meter (or any othe1· component used) in the by::;ass: it needs ~o be small in ccmpar~son to 
full bore flow mete!rs i nst3ll!~d in tt1e main stream. since the flow in ~he bypass is only a fraction of 
the flow in the main stream. 

2.2 The practical application of the principle 
In the application of this pnnc1ple. a sma!l. inexpensive household flow meter is installed in the 
bypass passage. This cmates an easier ;::assage for foreign matter in the main stream by allc·.v1ng 
it to follow the parh of least resistc:;nce. and thus pr·otecting the smaller flow meter against most of 
the foreign matter. A small amount of impurities will. however, flow into the bypass in which the 
srnall filter is placed to catch th1s matter before it c::m damage the flow meter. · 

1 



It is important that th•e filter is fiLJSI"Ied and cleane:i from time to time to prevE!nt it from b•=coming 
blocked which will make the meter inooerattve. To ease the reguiar cleaning and flushing of the fil
ter, a filter with a flust1 tap has been chosen. 

For a thorough cleaning of the filter, it is necessary to dismantle the filter and remove the filte~ ele
ment. A ball type valve is installed in front of the filter and a non-return valve Dehind the filter which 
will prevent water from flowing from the dismantled ftlter. V..Jhile this maintenance is carried out, 
water in the main passage is uninterrupted. 

2.3 Materials anq compommts required 
1)1~ following materials and components are require·d to construct the water-rneter. .·. 

1 80 mm galvanized steel pipe 
1-------+---

{ ., r.,.. 
2 <::a:st iron 80 - 65 rnm reducing sockets (female-female) • 

~-------~-----------------------------------------------~ 
1 65 rnm barrel nipple 

t------+-- - -- - --- - -------------------- -----------i 
1 , 25 mm AMIAD• plastic filter with a 500 micron nylon screen element 

1 25 mm nap type brass 
1 
non-;etum vaive;t 

1--------~------------------------------------------------~ 
1 20 mm ARAO+ househo:c wa:er-me:er 

The pipe fittings on this watE~r-meter, are as fol!cws· 

2 25 mm scckets (we!ded to the 80 r.1m and 65 rnm c tces) 

1 2:: mm 1or.g be!'d (~e~a le-r."lc: le) 
~--------·+----·-------

1 2C mm lcng be;d i7e-rc ! e-~c:!e ·l 

2·: mm barre! n1pple 

::!5 - 20 mm gc: ivantz::c recu::n; busnes 

~-------

... Please refer to pamgraph 4. 1.2 •or detai!s 
+ Please refer to paragraph 4.1. • tor detat!s 
# Please refer to the end paragraph of 3 1 for installa:ion details. 

2.4 Construction of the water -meter 
Following the pictures and step by step tr.structlons belov; carefully. one will t;e able to construct 
the water-meter with easE:. 

I • o 
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,.-.------,-··----,-----. 

: .. . ~ . Fig. 1: Construction of the ventw·i Fig. ·~: Compl~·ted. 'ientUri 

·: F~g. 1 and Fig.· 2: · . . 
. 1.i~Weld a 25 mm.socl<et onto the 65 mm barrel nipple: · . 

··: · 2: Fit two 80 _.65.·m.ilt'reducing. sockets to both ends· of the 65 mm barrel nipple, using Teflon 
· (P.T.F.E.) tape to seal the joints. 

·- 3. Drill the barrel nipple.through the 25 mm· soCket wi~ a 30 mm drill. 
4. File away the resulting btirf from drllling.'the·6arrel ni.pple. · 

·fii · r·: · 
~-~-------------------

Fig. 3: Venturi with 80 m_m steel pipe connected 

Fig. 3: 
Fit the 1 m length of steel pipe to one end of the .reduc:ng socket. (Remember to sea/ all joints 
thoroughly with Teflon tape as it will be practically impossible to disassemble the unit in 
order to redo it if any of the joints should leak.) 

----
----- ~ Q) @ ® ':~~-· :; ./. 
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Fig. 4 : Exploded diagram o f the meter: assembling the bypass circuit and weld the 
25 mm to the 80 mm pipe 
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Fig. 4: 
·The bypass components are assembled ;n the following order (from left to ri9ht) : 

1. Start from the 25 mm socket welded onto the barrel nipple. (Please n ote that the arTl) WS 
indicating the direction of flow on the components should all po int towards the venturi or 
restrictio n). Install the components in the following order. 

1 25- 20 mm reducing socket on the 25 mm socket (welded to the nipple), 
2 20 mm bend, 

· 3 20 mm household flow meter 
4 20 - 25 mm reducing socket 

· 5 25 mm non-return valve 
:.~~6 ·~. 25 mm AMIAD fil ter 
·:;;..1 . 25 mm valve (ball type) . \• 

:: 8 25 mm barrel nipple, 
· · 9 25 mm long bend 

10 25 mm socket. 

2. The whole assembly should be positioned in such a way that the 25 mm socket touches the 
80 mm steel pipe (it might be necessary to shorten the 25 mm socket to reach this objective). 

~ .,'tfeld the socket to the steel pipe. 
/ .... . • . 

Very important 

Give special attention to the posi tion of the non-return valve to ensure that i t oper;=.!tes cor
rectly in this app lication: the valve should be installed in such a way that it is in a position 
where the flap will normally open fu lly on its ow n accord under gravit¥. See paragraph 3.1 
for the recommendation s about the p osition in w rich the meter should be installed to oper
ate correctly. 

Fig. 5: The househol d flow meter is removed from the bypass ci rcuit 

Fig. 5: 
Remove the househo.d fl:Jw meter from the bypass c:r~uit. (Its connections are designed to facili· 
tate such removal w1th eas~!) by undoing the nuts and sl iding the household flow meter ::>ut. Take 
care to retain the sealing nngs. 

4 : . . . . .· . ·: . . : ~ > · .... : . . ~- ·. < < 



Fig. 6: 

------------·--------·------------------------------~ 
/111~.,.., 

spot weld :' . · ..:......!~ spot wefd 

c-\~Qi~Jlr~; ·1;/ I 

(Lj run i (\ 
I ,....--_, --·-.- ' ------------~-----___ __.;./ 

I' 
I ! -----'--

Fig. 6: A ll the byp.c1ss circuit components removed as a unit to drill the pip•~ 
through the 25 mm socket. 

1. Remove the rest of the bypass circuit components by undoing it. as a unit, from the fmshly 
welded 25 mm socket 

2. The 1 m length of tl!e 80 mm pipe is drilled through the 25 mm socket with a 30 mm arill In 
the same way as the barrel nipple (remember to deburT this hole too). 

3. The bypass circuit can n'aw be reassembled again in t:1e reverse order in which it was disman
tled after the second socket was welded to the 1 rneter of 80 mm galvanise~d steel pipe. The flow 
meter is now completed and can be teste¢ to see if it works properly. 

4. Once it is working satisfactorily. the two reducers and Jarrel nipple should be spot welded to 
prevent the components ~rom turning during the installation which will result in damage to the 
bypass circuit cornponems. 

3 Calibration procedure 
The flow meter should be cclibrated as •s the case w1th all commerc!al flow meters. In the case 
where the meters are usf;a for instance by an irrigation board to register water c::msumption with 
the purpose of accounting, t wouid be necessary to haye ttiTs procedure done by a certified t: 
ing facility. If used for privatE~ purposes only, the calibratrcn factors as they appear in the technical 
section (for the ARAD household flow meters) can be cseo. but remember. this is only an approx
imated calibration factor. 

To calibrate the flow meter. the procedure tnv_Qives the use of another calibrated flow meter. or a 
flow meter of known accuracy, and some mathematics. The accurate flow meter IS installed in 
series with th[s home made flow meter. Tohe accurate now meter should also p:eferabiy regrster vol
ume and not flow ra te. The volume of w2ter which passes through the two flow meters at different 
f low rates (be sure tc use a now ra~e of more than 5 m3/h for the test) over the same period of time, 
will differ: the known flow meter's reading will be different to that of the horne made flow meter's 
reading as regrsterecl on the household flow meter. By dividing the larger of the two readings by the 
smaller reading, the result \Viii be a fioure called the calibration factor which will vary bet·Neen 55 
to 60. - · · · 

• . . •• ' . "., • • ... 1.,· · ·: '... . =--··'· 
' • • - , "' • '~'\ ... . • I •• ~ 1 - ....... ,., "-I • ~• •• . 

, • I • • I ...... ... ...... 1: .. • .... ... J'. ... :. 
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C!it- :-, 
· ~ .::. .. . . - - '~t.·.' ·.:;. iif(~'., Fig. 7: Ratio between the flow meter reading and the now through the meter 
\· jt'•· : 

... . ~~·1 • .,. .. 

. :All readings on the homemade meter must be multiplied by this factor to det;: rmine the real vol

._.; ume registered by the flow meter. The calibration factor could also be determim~d from the slope of 
··, a graph similar to the one in fig . 7 . 

.'Tl!e.. ~libration factor should be the same for all flow rates for one flow metet (the calibration fac
to ~f different flow meters will differ slightly from each other. This is why ever-y flow meter, home
made or commercially bought, should be calibrated. 

3.1 Considerations fo r in:stallation 
There are two considerations to be taken into account before any decision can be made about the 
position of the flow meter in a~y irrigation system. Tne first ccnsideratton to take into account is the 
maximum flow rate wil1ch the meter must be, able to measure. This usually influences thE! size of 
the flow meter and thE~ frict ion losses caused by that flow meter. 

This particular flow me:er is ::acable of measur:ng flC'.v-rates from roughly 8 rn3/h to flow ·ates as 
high as 120 to 130 m3/h. Th~se are very hign flew-rates for an 80 mm diamHter pipe as this will 
cause high friction losses and it is therefore safe to .sav that lhe me-ter will measure almost any flow
rate that will occur in an 8C mm p1pe.Any flow meter causes a certain amount of pressure loss due 
to the friction encountered JY the water flowing thrcugh the meter. It IS therefore necessary to make 
sure that there is enough pressure to overcom e this pressure-..;.loss at the maKimum flow rate at 
w' ·,the meter is to oe used (refe' to Fig. 8 below). 
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Fi g. 8: Fric tion losses of th e assembled meter 
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For exar.;ple: t~E~ .naxir.tum flow rate whic~ is to be measured. is 70 m3f.h Start ing at tt1e : .::1 ;z~· 1 

tal scale, locate tr e line for 70 m 3/h and foil ow the line up to the point where it intersects with th! 
graph. Follow the horizontal line at tn is intersection and read the value on the vertical scale, in th ~ ! 
case 10 kPa. Th1s mear s that the m eter will cause a pressure loss of 10 kPa in your system wher 
the flow rate is 70 m3/h. Ona has to make provtston for thil loss in your !;ystem. 

),,, ...... . ) • 'i. • I: . .. , · . ( . .• , . ... _' .. :..·-·I : - :-: ... l . 

The second considerati:::>n to take into account is .that. . like all flow meters. this mt=ter must bE 
installed in a stra ight section of the line. 1,6 meters away from a pump, ·1alve, bend, or any othe1 
obstruction which will cause turbulence in the line whilst the section of line downstream must be a· 
least 0,4 meters away' from· any bend, junctio~ or valve. 

This flow meter is designed to be installed in a horizontal position. The mientation of the bypass 
' ·. ·circuit can be rotated round the main circuit into any position. as long a!» it is remembered th ai 
·,-; t he non-return valve mu st be in stalled in such a way that the valve wi ll be fully open under 

its ow n weight. 

. 3.2 Maintenance managem ent 
All the maintenance can be dcne through a sirnp!e procedure. It is suggested that the meter and 
its surrounding components should be prote~ted against unauthorised tampering and vandalis. y 
a locked enclosure. 

Where the meters are u::ed in an irr igation scheme. the scheme will usua'ly employ a water bai liff. 
This person will have access to the meter enc!osures keys and can therefore be employed to per
form the simple rr.ainten:mce chores. A practical work procedure would be to unlock the enc!osure. 
open the tao on t.1e f ilte - to flush it. and ti;len read ana rec:xd the reading on t~e flow meter while 
the filter is being flushed This w 1ll al lc·.v enough tlme for the filter to be well flushed before the tao 
is closed. The enc!osur::: can r.ow be '()eked aga 1n It 1s suggested that th1s procedure shculd be 
followed on a weE:kly basis. 

Once a month the bai iiff sho·Jlc : !ose t .. e ~ypass vaive. dismantle the fiiter and clean n1e sc~een 
element thorough 1y instEad of just •1ush1ng ~he f::! er. Once the fiiter is reassembled. t!lE! vai'Je must 
be opened to che-:k if thE! f low meter is reg ist.erir.g :'c.,.,., t.!f ~here is any) ana then the reac ing must 
be recorder before closing and lock1ng the enC:csure agatn. 

One must not for£}et tha·: the reading :::n the hcuser.~ io f!o~v me!er is reg1stertng oniy a ~orticn cf 
the tota 1 t"IO"/ thr"ugh tt-~ m.::.:or· --1 'no roori;r,... ~,., •1- o ;.-,.._ , •"":::r.-.. j-1 fl ,... '/ -not o r tho• :-: :cro h2.S ' '"' r. c rnul -

• Y ...J '- • -~-. - - -~ ' ":::1....; '. · - • - -.;:) ·-· •v u I -· tr - ~ _. . ...;• ,_, , _,- I. ;._, ._, _ 

tiplied by a factor ·::ailec t:-Je cal ibration factor to ce!erm·r.E: :he a::ual vch..1me of water c -::: nsumed 
(please refer to oc:t ragrapil 3 for the arose::ur~ tc ce:err:irie 1he calicrattcn fac~cr). 

Remember that thts flow meter reg istB:s tre _volume o f water ~sed . Do not f8rget to mul!toly tne 
readtng on the small hoL!sehola m eter w ith the : aii': rat•::n factor of that specific flow meter. Also 
remember that a cloggec filter '.'li!l : atJse the s11all :--suse"lold flow meter :o regtster le~s t!lan 1t 
should. It is :herefore tmp erattv~ that th<:? fi!:e:- :::e fl~ s ':e -:! or c!eaned regularly if the meter !S to reg
ister correctly. 

Before making any changes with regards to the choice of filter, housefwld flow mr~t er or ven
turi s ize, study tile folfowing sections carefully to understand the effect such changes could 
have on the performance, durability and calibration factor of the mere•r. · 

' • • •. I' • 

II. .... _ • • • • ~ - •., I ~ • :I ' ·,:.. - ·,.· • : • • • "". ~ ... -... ':.,_ 7 



Technical Section 

4 T~chnical design parameters and criteria 

4.1 Bypass circuit element performance 
The most critical performance of the meter is the minimum flow at which the meter will start regis
tering. This parameter is determined by two opposing.Jacto~s. namely the pre!ssure difference over 

. the venturi (formed by tt1e redLJcers and the barrel nipple} and the friction losses due to the ele
.: ments in the bypass circuit. The meter will start to register when tqe presslll·e difference accredit

ed to the venturi surpasses the friction losses. The friction los.s contribution Clf each element in the 
:. bypass circuit was also examined. 

·a 4 #' .! .. ' 

. :.~: :;·~:~ 

, · . 4.-.1:1 Choice of the1 houSE!hold tlow meter , 
· There were three h1Jusehold flow meters available at the time of testing. The ARAD flow meter is 

impprted from Israel whilst the other two are locally manufactured. 
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Fig. 9: Friction losses of the. different household llow meters 

1'-' ARAD proved to have the lowest friction less (refer to F~. 9 which shows the re lati•te amount 
o, .. tction losses of ~he three tes ted meters ). HO\vever. other considera[ions were also taken into 
account before a chcic1~ vvas made between these meters. These included the meter's ability to 
handle abrasive matter (which is too small to be filtered ou~ by the s.:reen filter in the bypass cir
cuit), the durabil ity and legibility of the face plate after ;Jrolonged use. and th~? size of the glass cov-

- ering the face plate (the larger the glass the more susceptible it is to breakage and vandalism ). 

The first household flow meter has gears which run in the water for registering the volurne and it is 
susceptible to wear but h;;d a very small and rob~st glass covering for the registering mechanism. 
The second meter suffered from U1e salle drawoack as tt1e first with regarcs to the gears being in 
direct contact with the water. as \Veil as :he acded deficie'lcy tnat the face plate would become illeg
ible with time (as 2 result of deposits on the face olate or iginating from the turbid water precipitat
ing when the water is not flowing). 

The ARAD meter uses <3 mechanism which has no close- fitting parts in contact with the water. The 
- registering mechanism is separated from the water by a sealed com9artment with a ma9net which 

transfers the movemem to the counter mechanism. 

I 
' • I • ' • • . ' 

•• • I .. • ' • 
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The 80 mm now meter starti: d reg1stenng at 2 m3fh when using the ARAD hc:usehold flov,. m~te:. 
The first housellold flow meter, when used tin the 8 3 mm flow meter. resulte'j in the 80 1rm flow 
meter starting to register at 5 m3/h and likewise, for the second household flow meter which result
ed in the 80 mm flow meter starting to register at 3 m:Jfh. The ARAD flow meter therefore also gives 
the lowest flow rate at which the 80 mm flow meter will start to register flow. 

Although the face plate of the ARAD is large (undesirable), its durability and performanc:~ advan-
tages make it the best choice for this application. - · 

4.1.2 Choice of the til ter 
. Other elements whict1 contribute to the friction losses. are the' filter and filter element. The AMIAD 
_filter was chosen because it had an integral flush tap. It also has the lowest friction loss of fil ters in 

, · tt:lat size since it use~s a screen element instead of a ring element. An added advantasJe of the 
·_screen filter is its tendenc:y to a slow rise in pressure loss when it starts to clog in comparison to 
ring fil~ers . 

. · Tests were conducted w ith both a 20 mm and 25 rnrn AMIAD filter using an 80 - 65 mm venturi , 
and the calibration ctJrve for the flow ratio between the bypass and the main c:ircuit was measured. 
The reason for choosing the 25 mm filter ove·r the 20 mm filter is the fact tha~ the 25 mm filter has 
almost three times trte fil tering capacity of the 20 mm filter, resulting in longer periods between t1 
mandatory cleaning oi the fil ter. Tne friction loss of the filter can be seen in F g. 8, where it is com
pared to the friction loss of the three flow meters. It is clear from Fig. 8 that the filter has a much 
smaller friction loss tha-, ~ ho::~ chosen flow meter. 

60 ,,---------------------------~----------. 

(0 

c.. 

I 

so--

-"' 40 r----------'~-------------
' I Ill 

If) 

0 
_J 

! 
c:: 30 --.---· 
.Q 
u 
·;:: u.. 20 _:_ _______ _ 

__./ 
I : .-,... 

10 -, - . ----- - "--· _ _,_,. _____ _ 

I i --~-.y-- ' 
~:::-~--

0 --..::-:..:=::: .. - - ------------
1 2 3 4 5 6 •'7 

... -

0 w:thout e emen! 

+ \>trth 130 mic~-:>n e!eme!lt 

0 wrth 500 m•:ron e·eme'"lt 

Fig. 10: Friction losses of the filter with different f il ter elements 
. 

Fig. 10 shows the efiec~ oi varvina the fil ter e(ement fineness. and c earlv indicates thc:.t the fine-. - . 
n~ss of the fil ter has a vary sma:l infiuen:e on the fric:ion loss due to the fineness of the filter ele-
ment. (Adding the element naturally increases the friction loss considerably but it must be 
stressed that the flow m eter should never be u:sed wi th out a filter element). The finer the ele
ment the more protection it provides to the small houser1old flow meter at the expense of becom
ing blocked much quickE~r. requirint;J shorter. interva ls bet\veen flushing or cleaning of thE! •=lement. 
Since the maximum flow rate tt1rough the fi lter wi ll not exceed 2 m3/h. whicn corresponds to a flow 
rate of 120 rn3/h (a very hi ,~h ratE! for ar 80 mm diameter pipe). it can be sE:en in Fig. 9 ~ hat the fil
ter with its element wi ll contribute very litt le to the frict ion loss in the bypass. ci rcuit (in c:Jmparison 
with the household flow meter). 
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4.2 Choosing a venturi size 
The choice of venturi siz9 is mainly influenced by tre flow rate at which the meter will start regis
tering flow and the calibration fac:tor. Tne friction foss, which is accredited to the venturi. deter
mines the meter's overall friction loss. lftfith the standard reducers, two ver.turi sizes can be cre
ated: 80 - 65 mm and 80 - :50 mm. With a venturi of 80 - 65mrn, the flow ratio between the main 
circuit and the bypass came to 80:1, but with the 80 -50 mm venturi it camE~ to 40:1 (using a 20 
mm filter). Vvhen the filter wc.s replaced by a 25 mm fitter, the ratio in the first i11stance increased to 

.60:1, the ratio for the 80- 50 mm venturi was not tested as it was felt that the! ratio of 40:1 was too 
.lo~, resulting in the ftlter c:lo!.~ging too quickly, requir1ng too frequent maintenance of the-filter. 
. . t 

· 5 Conclusions 
. The choice of the compone:nts in the bypass circuit is a determining factor in the performance and 
• .. durability of the flow metHr. The lower the friction lcsses of the components in the bypass circuit, 
.. :~the lower the flow rat1~ at whictl the meter will start registering flow.· The venturi size on the other 
.. :.ha.nd will also detem1ine the lowest flow rate at' which the meter will start re£Jistering flow and the 
·_ ·calibration factor: a smaller venturi will increase the flow meter's oyerall frction _loss, increasing 

pumping costs which could lead to the possibility of requiring larger purr.ps to compensate for these 
friction losses. It also chan~~gs the calibration factcr as well as the frequency of the filter mainte
nr - p. 

·~, .~J 

The final 80 mm flow meter was designed w ith a 80 - 65 mm venturi (barrel nipples back to back). 
using a 25 mm AMIAD filter with a 150 micron fi lter and a 20 mm ARAO flow meter. The AMIAD fil
ter was chosen for its scre~:n filler element which has a slower rise in fricticn loss as it starts get
ting blocked and the inteqral flushing tap which simplifies the construction of the flow meter while 
at the same time contributing toward the ease of maintenance_ 

The maintenance req.Jired to flusr or clean the fiiter is simplified by the ball typg valve . non-return 
valve and the integra! fiush tap on the filt er. Clostng a Single bail type valve is all that is needed to 
disassemble the fil ter for cleanin';J result:ng in no disn..:ption of water supply while maint~mance is 
carried out 

The ARAD household flow meter '.vas chosen for this appl ication for the IO\\est fiow rate at which 
it started registenng flow, and _its dura'::)ii!ty due to L1e magne~ic coup•ing to ·ts registerirg rne~ha
ni~""'. Although its large face plate makes it more vulne··cble tcr damage or 'vandalism, th1~ first two 
ct. 3Cteristics far outweich the d1sadvantace of :he larc e face plate. ·- - .... -· 

The careful choice of corrmonents resulted in the larges: 'Je.lt.urt to be ·ealized w1th standard retjuc
ers (80 - 65 mm) to gtve excellent flow raie reg ister:ng a:1d b w overall fric~ tcn lcsses fer the e0 mm 
flow meter. This also resul~s in less wate:- dtve;;ej to tre !:>yoass cir::uit 'Nht:::, 1n tum res:..: l!s 1n 
longer periods between ~ i ltE'r mawten2nce 

• I • 
• • • • ' I ' ~ •• ~ 

• \ . ~... ,·L • . ..... - . . .. ... • ': . . . . 
10 



6 References 
The followmg refere1:es all refE!r to filters and will give deeper insight into the critena for the cnoice 
of the filter used in this flow meter and the clogging c-.haracteristics of varioLJs filters in gEmeral: 

van Niekerk, A 8.,1995. Measuring the dirtiness of jrrigation water for micn:....jrrigation systems. 
p.586 Proceedings of the St.he International Micro Irrigation Congress April 2-6, 1995. · 

van Niekerk, A. S., 1981. Measures. to prevent clogging problems in micro-inigation syst€~ms. p.94, 
Simposiurn vir Landbou-ingenieurs, 198'1. 

van Niekerk, A. S. , 1981. .'n 
1 

Toetsprosedure vir Mikrobesproeiingsfilters. p.25, 
Besproeiingssimposiurn van die Suid-Afril<aanse Besproeiingsinstituut. 

van Niekerk, AS. , 1990. Die keuse en bestuurvan mikrobesprqeiingsiilter. p.10, S. A. Besproeiing/ 
S. A Irrigation, Vol. ·12 No2. Feb/March· 1990. 

van Niekerk, A S., '1984 .. f=iitreerders vir mikrobesproeiing- Handleiding en toetsverslag. 
p15, S. A Besproeiing IS. A Irrigation, Vol6 No 5 AugustJSeptember 1984. , . 

van Niekerk, A S., 1983. Filtreerders vir mikrc1besproeiing - Handleiding en toets versfl 
Amptelike toetsverslag No€4003-17 van 1983. 

7 Trade Names . 
The following registered trade names of products were used during the experimental phase of this 
design: 

AMIAD 
ARAD 
Kent 
Castle Brass 
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