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Water Meters:
The Good, The Bad,
And The Reality

What Is A Meter?
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Water Meters
The Cash Register of The Water
Purveyor




A Good Metering Program
Is Necessary for Water
Conservation

 You Can Not Manage What You Can
Not Track
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Types of Meters




Positive Displacement Meters

This type of meter works by measuring and
registering the number of times the meter
chamber, whose volume is known, is filled and
emptied.

ADVANTAGES:
 Measures wide variations of flow

» Needs no straight pipe upstream or downstream

DISADVANTAGES:
Low flow rates are not detected on meters over (2) two inches in size
*High head loss at high flows

*Foreign matter or corrosion will stop or cause loss of accuracy




Types of Displacement
Meters

» Nutating disc meters
» Piston meters
» Positive Displacement Meters




Velocity Meters

Operate on the principle that water passing through a
known cross-sectional area with a measured velocity
can be equated into a volume of flow. Velocity meters
are good for high flow applications.

ADVANTAGES:

Used for large flows, low head loss
DISADVANTAGES:

Inaccurate at low flows




Types Of Velocity Meters

s Turbine
s Venture
** Multi-jet
*» Propeller
“ Magnetic
» Ultrasonic
» Orifice




TURBINE Meters

Have a rotating element that turns with the
flow of water. Volume of water Is measured
by the number of revolutions by the rotor.




Venturi Meters

Have a section that has a smaller diameter than the
pipe on the upstream side. Based on a principle of
hydraulics, as water flows through the pipe, its
velocity iIs increased as it flows through a reduced
cross-section area. Difference in pressure before
water enters the smaller diameter section and at
the smaller diameter “throat” is measured. The
change in pressure is proportional to the square of
velocity. Flow rate can be determined by measuring
the difference in pressure. Venturi meters are
suitable for large pipelines and do not require much
maintenance.
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Multi-jet Meters

Have tangential openings in a chamber to
direct the water flow across a rotor with many
vanes. Flow is measured proportional to the

speed of the rotor.




Propeller Meters

Have a fan-shaped rotor that spins with the
flow of water. A recorder is attached to the
rotor to register the readings.




Magnetic Meters

Have an insulated section through which
water flows. The flow of water induces an
electrical current that is proportional to the
velocity and hence the flow rate.




Ultrasonic Meters

Send sound waves diagonally across the
flow of water in the pipe. Changes in the
velocity of water are converted
electronically to change in flow rate.




Orifice Meters

Work on the same principle as venturi
meters, except that, instead of the
decreasing cross-sectional area, there
IS a circular disk with a concentric hole.
Flow rate Is calculated similarly to the
venturi meter by measuring the
difference in pressure.




Compound Meters

Used where the water demand varies
widely

Two meters In one:

Has a positive displacement meter for
the low flows and a velocity meter for
the high flow




Meter Installation

FOLLOW THE
MANUFACTURES
INSTALLATION
REQUIREMENTS!
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Velocity Meter

. A minimum of ten pipe diameters of straight
pipe, upstream of the meter

. Five times down stream

. Do not install elbows, bends, nonconcentric
reducers, check valves, back flow preventers
and/or pressure reducing devices within 10/5

. Full open flow components may consist of
straight pipe, full open gate valves, bypass
tees and concentric reducers (1 nominal
reduction only)




6" Strainer &~ Turbina Meater 6" Stwrainer 8" Turbine Meler
6" Gate Vatva 6" Gala Valva &" Gate Valve
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Top View
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Meter Selection
Choose the right meter for the job
Know the flow demands: high or low

Displacement meters are not designed
for continues high flow.

Velocity meters are not good at
recording low flows.




Recordall®™ Cold
Water Top Load
Bronze Disc Meter

Size 2" (DM S50mm)

Technical
Brief

DESCRIPTION
Emdger Mater offsrs the Aecordsll Diec mestar In CastBronzs ard & Lo
Laad Alkoy. The Low Laad Ay (Trade Desigraton: M0 L) verskon
comples with MESF/AMNS] Standard &1 and camies the NSF-81 Mark on
e FoLUEIne. &1l COMmpsornsnts of e Low Lead Aoy meler, e, sc,
chemib=r, rll:i.l$|l'lg. seaakn, ahc, WI‘I‘IF"IEQ Hhiess c==rtified a'p'atern

APPLICATIONS: For U= In messuramant of potabls oold walsr In
residental, commercial ard irdusirial saryicess atherse Now 12 In one
cresctic onlky.

D FERATIOHN: Watar Niore= hircugh the mestars stralner ard Inke the
measring chamber whers Itcaussas tha disc to nutabs. The disc, whilch
mowas fressty, nutabas on ks own ball, guided by a thrust rollsr. & drive
magnst raremis the modan of the dac o a folloesr magnet locabsd
within thepermansnily-s saledregisier. Tha followsrmagrnst s conneced
ta s regi=ter gear traln. The gear raln redusss the disc nulatiares inbs
wollmes iotalzaton units displayed on the regisksr dial face.

OPFERATIMNG PERFORMAMCE: Tha Badger Recordall Disc meters
et or exceed regisiration socuracy for helow fow rate s fE%), rommal
CPeratrg Now ratEs (100 + 1,536, e MEs i mUm SontnuCUs o pssration
Aove rabes as spacifcaly stabad by AWWA Stardard CF00.

COMSTRUCTION: Badger Fecordall Diec meter consiructon, wihilch
complise with ARSLAWWA ctardand 00, oorekls of thres baske
compenantz: bronze meter housing, measuring chambsr, and
prmansntdy, ssaksd redgister. & carrosion-resiEtant hiesmaplastic
maksrial s ussd Tor the measuring chamiber.

To simplity malnbenanss, the regster, measuring chambsr, and
siraner can be replacsd without remdying he metsr housing from the
Irstallation. Mo charge gsars are rsquirsd for accuracy callbraton.
Interchangsabllity of pars among ks-slized meters aleo minimizes
spars parts Irresbany v estmsnt. Ths Dulli-n sranst has an sMecte
siranirg area of teice the Inkt slzs.

MAGHETIC DRIVE: Drect magretdc orive, thiroughn tha uss o nilgh-
shrength maonests, provides posidva, refable and depsndabks reglsber
couping forsraghi-readng, remobsor aubomats materreading options.

SEALED REGISTER: Trh standard registsr oongkslz of a srakghl-
readng, cdomater-type oballzebon display, 250 tast crclke with cenber
swesap hard and fow irder o detect lea ks, Register gearing consisbs of
salHubricating thermoplastic gears o minmize Moton ard provides
longlifa. Permansnily ssaled: dirt, molsturs, tampering and ks fogaing
probisme aresim inabed. Uit posor reglsbersmplinss mesesr nstaliabon
andresding. Generabor-byps rmobs reading andaubameabs meber reading
syebsms are avallablkes for al Fecordall CHsc matars. Al reading oplons
Are MEMovaDE Mom e MEbar &Il CISruping WsSer SSrkoss.

TAMPER-FROOF FEATURES: Custoimer remowval of the reagisier o
chiain res water can e presven BEd whesn the optdarsal lmmpsr dekEection
gaal wire screwsior Tore® mmpsr saal reskbant acrew |1s addasd o the
mestsr. Both can D= installed at thhe meler siie o at the Tackony .

MAINTEMAMNCE : Badger PFacordall Dk maelers are desigrsd and
manuEciured o provics lonog-bsrm sarvics stth minirsl rEinbenoreoes,
When malntenancs |s required, It can b= performed seslly alithar at the
me=tsr Installation o atany other convenisnt lkcation. As an altarnatve
ta repailr by the utilty, Badgesr affars varkous manbesranss and maber
component exchangs programs bo it s reeds of the utiity.

COMMECTIOMNS : Tallplces/Flangses Tor nstallabdaors o melsrs on
wanous pipe by pes ard sizss, Including misalgrsed plpes, ars avallable
as an option.

kACcks 1 70 shown with optonal 1° Test Flug
SPECIFICATIONS
2102170 GPM (5T bo 28 mihn

Typlcal Operatin
Rangs {(100°: + 1 .5@3
Lo Flomsy

(AN, S525)

Maxlmum

Conmtinucsus Operatlan
Pregsure Laose

at Haximum
Continusus Opsratlan

Faximurm O p=ratng
Temperature

Flaximurm O p=rating
Frassure

“EEEIJ”FIE El=me&ent
Beglster Ty pe

R=gletration
Reqlster Capachy

MeterCannesstlong

opt omal Teat Plug

1102 GEPM (.24 AR
100 GEPR (22 mishrg

2.2 Pl at 100 GPR
(.22 Darat Z2 muynin

B0°F (2ERC)
150 FS1 10 bary

Mutating disc, positiva displacsmesnt
Siralghitresding. prmarsntly

sealed magrstc dive standard.
REMHohE 1ead g oF S Lo c ks ter
Feading unite optional.

100 Gallors, 10 Cubks Fesst, 1 mi

00 TR0 a0 Sallods,

10, 20, CeD Cag b Faad, 1, 0000 Dl m=.
Eocom ek whsels.

2 AN A e bt asllipbical Nanos,
drlled, o 2% - 11 172 NPT
InkErnal plps hrssds

1= MP T i=at pug (TP} avallabks on sliptcal

longared shortyersiars.

MATERIALS

Metar Houslng
Houslng Top Plates

F=a Buﬂng Cham k=r
Dilec

TEIm

SZtralnsr

Disc Spindls
Magn=t

Magnet Spindls
Ragletar Lid and Baox
G Ensratosr HEILIBlFIE

Casl BPronzs, Low Lead ASlloy
Bronzs, Low Lead Alky

Themaoplastc
Themaplastc

Siha nkss SEslBronzs
Thammaplastic

Sha nless Saal

Caramic

Slanles=s Staal
Trermoplastc of Bronze
Thammaplastic

RD-T-2

% BadgeriMeter, Inc.




METER TESTING

Test all new meters:
Large meters every 2 years

Residential meters every 10 to 15
years.




Well Head Meters Need
Testing

Good metering iIs necessary for tracking
non revenue water.




Save the Cost of Testing

« How can you prove a meter Is bad
without testing It?




Tracking Usage

History: 3-year minimum
Establish a base line

Look for anomalies in usage
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*No irrigation

*Water usage at lowest

Estimate average usage per apartment

*Fixture type, number; occupancy rate

102 AEartments 14 Aﬁartments 52 Asartments

Winter Total Winter Total Winter Total
Year |Average| Units Year |Average| Units Year |Average| Units
2003 353 9175 2003 41 3662 2003 117 4646
2004 342 8560 2004 38 3155 2004 105 3920
2005 287 7284 2005 7 2107 2005 9 2715
2006 195 8721 2006 1 2790 2006 3 2320
2007 176 6154 2007 1 2466 2007 11 1840
2008 94 6229 2008 0 2321 2008 12 1831
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Analyzing lrrigation Meters

Estimate approximate usage

1) Square footage of landscaping
2) Type of landscaping
3) Water requirements In your region




Conclusion

Meters need to be properly selected,
installed, maintained and tested in
order to Iinsure that water resources

are measured properly.




Lonnie Burke
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