
IP80-Series 
FLOW SENSOR
INStRuctIONS

• IP81
• IP82
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GENERaL INFORMatION

The IP80-Series are impeller (or “paddlewheel”) insertion
metersdesignedforusewithawidevarietyofliquidsinpipe
sizes1/2"to8".Sensorsareavailableinbrass,316stain-
lesssteel, PVC, andpolypropylene.Bodiesaremachined
fromasolidrodformaximumprecision.High-qualityjewel
bearingsandnickel-boundtungstencarbideshaftsareused
forextremelowfrictionandlonglife.Low-flowperformance
isgood,althoughotherSeametricsflowmetersarerecom-
mendedwhereextremelylowflowsarebeingmeasured.

Therotationoftherotor isdetectedbyanon-dragHall-ef-
fectsensor.Outputisacurrent-sinkingpulse(squarewave),
whichcanbesentlongdistances(upto2,000feet)without
atransmitter.ThissignalcanbeconnecteddirectlytoPLC's,
counters,andcomputercards,aswellasavarietyofSeam-
etricscontrolsanddisplays.

SeametricsIPmetersareidealforchemicalproportioning
applications.Ifnodisplayisrequired,asimpledividersuch
asthePD10providesadjustablepumppacing.Forrateand
totaldisplay,theFT415(batterypowered)orFT420(loop
powered)flowindicatorcanbemounteddirectlyontheIP80-
Seriesmeter,orremotelyonawallorpanel.TheAO55blind
analog transmittercanbeused toconvert toa4-20mA
output.IPmetersarealsocompatiblewiththeDL76data
loggerandFT520batchprocessor.

TheIP80-Seriesrequirespecialfittingsthatensurecorrect
depthplacementinthepipe.Fittingscomeinavarietyof
materialsforcompatibilitywithspecificapplications.Teefit-
tingsareindividuallywet-calibratedatthefactoryandmarked
withtheK-factor(pulsespergallon).Saddlefittingsmustbe
field-installedonthepipeanddonotcomewet-calibrated.
K-factorsforsaddlesarebasedonfactory-testing.

caution:U-clip
mustbeinstalled
beforeuse.

FEatuRES

Rotor

O-Ring

RetainingSlot(forU-Clip)
Foreasyinstallationatcorrectdepthsetting

LowerHousing(optional)

Cable-SealStrainRelief

HousingScrew
(connectgroundtoone)

CoverorOptionalModule

JewelBearingsforsuperiorlow-flowperformance
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tabLE OF cONtENtS

SPEcIFIcatIONS*

Brass,316StainlessSteel,PVC,orPolypro

PVDF

Nickel-bondedtungstencarbide(Ceramicoptional)

Rubyjewel

EPDM(Vitonoptional)

GMR(GiantMagnetoresistive)Sensor

brass 316 SS PVc or Polypro
  (SeePressurevs.Temp.Chart)

200PSI(14bar) 250PSI(17bar) 175PSI(12bar)@75˚F

200˚F(93˚C) 200˚F(93˚C) 130˚F(55˚C)

0.3-30ft./sec.

+/-1.5%offullscale

Halleffectcurrentsinkingpulse

6-24Vdc,2mA

20mA

#22AWG,3Cond,18foot(maximum2000’run)

Mark(StainlessSteel,BrassandStandardPowerOnly)

Materials  Sensor body

  Rotor

  Shaft

  bearings

  O-Ring

Rotor Pickup

Maximum Pressure

Maximum temperature

Flow Range

accuracy

Signal

Power

Maximum current

cable

Regulatory

*Specifications subject to change • Please consult our website for current data (www.seametrics.com).
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Page 4

Fitting Installation.  Stainless steel and brass fittings
havefemalepipethreads,requiringtheappropriatemale
threadedfittings.Saddlefittingsrequireaholetobecut
in thepipe (recommendedholesize is1-3/4”). Before
cuttingintothepipe,observethedrawingbelowtochoose
yourmeterorientation.

PVc Fittings.  A PVC fitting is usually installed by sol-
ventwelding.PVCteesaresuppliedwithsomeupstream
straightpipe, less than the recommendedstraightpipe
requirements.Itisnotadvisabletoconnectdirectlytothe
endofthesefittingswithaflowdisturbingdevice(valve,
elbow),butratheraddstraightpipetotheendofthese
fittings to meet the straight pipe requirements for your
application.

Meter Installation.  After the meter fitting is installed
inthepipeline,themetercanbeinstalledinthefitting.
Pressthemeterintothefittingasfarasitwillgo.Retain
themeterinplacebyinsertingtheu-pin.Thepincanbe
installedfromeitherside.Itmaybenecessarytorotate
theprobebackandforthslightlytostartthepinintothe
slotsontheprobe.Slidethepininasfarasitwillgo.

Insertion Depth.The IP80-Seriesarefixed-depthmeters
thatmustbeusedwithmatchedfittingsappropriatetothe
applicationandpipesize.Thisensuresthattheflowsen-
sorisinstalledatthecorrectinsertiondepthtomeasure
theaverageflowvelocityofthestream.

K-Factor.Eachflowsensor/teefittingpairiswetcalibrated
atthefactoryandmarkedwiththecorrectK-factor.Saddle
fittingscannotbefactory-calibratedattheproperinsertion
depth because the fitting must first be installed on the
pipeinthefield;therefore,K-factorsforsaddlefittingsare
derivedthroughtestingwithstandardpipeschedulesand
includedwiththemeter.InPVC,however,itispossibleto
orderasaddlepre-installedonastandardlengthofpipe,
andthefittingcanbewet-calibratedinthiscase.

Straight Pipe.Straightpipeofatleast10diametersup-
stream and five diameters downstream of the meter is
stronglyrecommendedforproperaccuracy.Thisisneces-
sary because the shape of the velocity profile changes
astherateincreasesaroundanelbow;placingthemeter
tooneartheelbowcausesadistortedreading.Additional
straightrunmaybeneededunderspecificadversecircum-
stances(seenextpage).



If you can’t provide enough straight run to smooth out
thevelocityprofile,somedecreaseinaccuracymayresult.
Thisdoesnotmeanthemeter’sreadingismeaningless,
however.Insomeapplications(e.g.,controlsystem,valve
operation)a repeatable readingmaybemore important
thanahighlyaccurateone.

INStaLLatION

caution: Never remove the u-clip retainer
when the pipe is under pressure.  Always
removepressure from thepipebefore you

attempttoremovethemeter.Removalunderpres-
suremayresultindamageorseriousinjury.

5X
DiameterMinimum

(SeeBelow)

DIStORtED FLOWS

Distorted
FlowProfile

FasterFlow
CausesMeter
ToReadHigh

FLOW

10X
DiameterMinimum

(SeeBelow)

BEST

Okay, if no air in pipe

Okay, if no sediment in pipe.

POSItIONING tHE MEtER
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INStaLLatION

StRaIGHt PIPE REcOMMENDatIONS

(X = diameter)
5X10X

5X10X

5X20X

5X20X

30X

50X

Reduced Pipe

two Elbows In Plane

two Elbows, Out Of Plane

Expanded Pipe

Swirling Flow

Propeller Meter

Partially Open
butterfly Valve

Spiral Flow
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IP80

IP80
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Page 6

INStaLLatION

caution:Theseflowsensorsarenotrecommendedforinstallationdown-
streamoftheboilerfeedwaterpumpwhereinstallationfaultmayexpose
theflowsensor toboilerpressureandtemperature. Maximumrecom-
mendedtemperatureis130°F(Plastic),200°F(Metal).

FuLL PIPE REcOMMENDatIONS

Possible Problem:
Allowsairpocketstoformatsensor

better Installation:
Ensuresfullpipe

Possible Problem:
Post-valvecavitationcancreateairpocket

better Installation:
Keepspipefullatsensor

Possible Problem:
Aircanbetrapped

better Installation:
Allowsairtobleedoff
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cONNEctION DIaGRaMS

PLc's and other non Seametric controls

all Seametric controls (Ft415/Ft420/aO55)
(Except Ft520)

Red

White

Black

  Signal

+DC
  Voltage

  Ground

Figure 2

Input Designed for Current
Sinking (NPN) Devices

NPN
Device

Red

White

Black

  Signal

+DC
  Voltage

  Ground

Figure 3

Input Designed for Current
Sourcing (PNP) Devices

2.2k Ohm Pull-up
Resistor

NPN
Device
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Sensor 
Input

+
-

s

Black (-)
White (signal)
Red (+) 6-24 Vdc

Figure 1
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Page 8

PVc/Steel
Sch. 40

PVc/Steel 
Sch. 80

Stainless
Steel (10S)

Stainless
Steel (40S)

copper tubing
(type L)

copper tubing
(type K)

brass Pipe

Duct. Iron
(class 52)

IP80-SERIES K-FactORS
FOR SaDDLE & WELDOLEt FIttINGS

    3" 4" 6" 8"

28.92

32.368

25.614

28.920

31.386

32.212

29.033

23.548

16.790

18.591

14.996

16.790

17.847

18.294

17.009

15.282

7.412

8.215

6.747

7.412

7.981

8.272

7.268

6.913

4.275

4.684

3.926

4.275

4.563

4.736

4.254

3.485

Minimum Flow. Aswithanyotherflowsensor, there is
a ratebelowwhich the IP80-Seriessensorcannot read.
Checktheflowratetablebelowfortheminimumflowrate
detectablebythesensorforagivenpipesize.

calibration (“K-factor”).   The K-factor represents the
numberofpulsespergallonthemeterproducesduringa
flowtest.Thisnumbermustbeenteredintoyourelectronic
controltomakeitreadproperly.IftheIP80-Seriesmeteris
orderedwithatee fitting,itisfactory-calibratedinthefitting
andtheK-factorisindicatedontheside(seebelow).

Find Your K-Factor Here

Field calibration.Itispossibletofield-calibrateanIP80-
Series flowsensor todetermineanaccurateK-factor in
the actual installation. The reason for doing this would
betocompensateforanunusualcondition,forinstance,
applicationswithhigherviscosityfluid(IPmetersarecali-
bratedforwateruse)orwhichlackadequatestraightpipe
aheadofthemeter.FieldCalibrationproceduresarede-
scribedinaTechnicalBulletinonourwebsite(www.seam-
etrics.com).

Ifasaddle or weld-type fittinghasbeenordered,seethe
tablebelowfortheproperK-factor.

Flow Range (GPM)

 1/2" 3/4" 1" 1-1/2" 2" 3" 4" 6" 8"

 Min 0.28 0.5 0.8 1.9 3.1 6.9 12 27 46.8

 Max 28 50 80 190 314 691 11902700 4680

OPERatION

50

100

150

200

60˚ 70˚ 80˚ 90˚ 100˚ 110˚ 120˚ 130˚ 140˚

P.S.I.

PRESSuRE VS. tEMPERatuRE (PVc/Polypro)
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Page 9

MaINtENaNcE                               

Sensor Replacement.Itisveryunusualforasensorto
requirereplacementinnormaluse.Theprimarycauseof
sensorfailureisovervoltage(inadvertentconnectionofhigh
voltage,forexample)orincorrectpolarityonhookup.The
sensorisreplacedbyremovingthestrainrelief,thenthread-
ingoutthesensorretainerplug.Removetheentiresensor
capsulebypullingonthecable.Thenewsensorcapsule
canthenbeinstalled.Replacetheretainerplug,andthen
replaceandtightenthestrainrelief.Rotor Replacement.Itisunusualforarotortorequire

replacementduetodamagesustainedinnormalservice.
Morecommonly,themeterisdroppedwhileitisoutofthe
pipe.Anotherreasonforrotorreplacementisshaftwear
afterlongservice.Rotorsareeasilyfield-replaced.

Toinstallarotor,followthesesteps:

1. Unscrewthethreadedbearinghousingstoexpose
 theshaftends.Ifbearingsarebeingreplaced,
 backthemcompletelyout.
2. Removetherotor.Putthenewrotorinitsplace.
3. Threadinonebearinghousingpartway,thenthe
 other.Takecaretostarttheendoftheshaftinto
 thebearingholebeforetighteningfurther.
4. Screwinbearinghousingsuntiltheybottom.
 Note: Do not use excessive force.
5. Checkforfreespin.Blowinglightlyontherotor
 shouldresultinitspinningrapidlyandcoastingtoa
 smoothstop.

caution:Neverremovetheu-clipretainer
whenthepipeisunderpressure.Always
removepressurefromthepipebeforeat-
temptingtoremovethemeter.Removal
underpressuremayresultindamageor
seriousinjury.

Signal troubleshooting.  The flow sensor has only one
movingpart,therotor.Ifthisisturningproperlyandthere
isnosignal,themagneticsensorisnotoperatingproperly.
Tocheckthesignal,apply12Vdcpowertothered(+)and
black(-)leads.Setamultimetertovoltagereading.Put
thepositivemultimeterleadontheredwireandthenega-
tiveleadonthewhitewire.Slowlyturntherotor.Voltage
readingshouldswingbetween-12Voltsand0Voltsasthe
rotorturns.Ifitdoesnot,thesolid-statemagneticsensor
isnotworkingproperly. Checkingforcontinuity isnota
usefultestofthesesensors.

Sensor Replacement

1) Loosenandunthread
StrainRelief

2) RemoveSensorRetainer
 Plugbyinsertinga
 screwdriverbladeinto
 onesideoftheslotand
 turning

3) RemovetheSensor
 Capsulebypullingon
 thecable

4) Reversetheprocess
 toreplace
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OPTIONAL

12

13

14

5 6

7

11

7

8

9

10

4

1

2

3

MODEL
SERIAL

PaRtS EXPLOSION

*Consultdistributor

IP80-SERIES PaRtS LIStING

UpperHousing

Gasket

LowerHousing

HousingScrewAssembly

Plug,Steel

Plug,Plastic

StrainRelief

SensorRetainer

Sensor,LowPower

Body

O-Ring,EPDM

BearingScrews(2)

Rotor(Nickel/CarbideShaft)
Rotor(CeramicShaft)

Fitting

RotorRepairKit(Kynar/Carbide)
RotorRepairKit(Kynar/Ceramic)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

12/13

26181

26211

29930

26229

26073

26079

07655

25321

26310

*

25081

25901

11130
11132

*

25902
12131
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Problem Probable cause try...

Nosignal
afterinstallation

Inaccurate
metering

ConsultFlowRangeChart
Reducepipesizeorusedifferent
sensor

Checkconnectionsatcontrol;
Red(+),Black(-),White(signal)

Use6-24Vdcpowersupply
Addpullupresistor,ifusingcurrent-
sourcingdevice

Removeflowsensorfromfittingandcheck
forfreespinning;replacerotor

Seesignaltroubleshooting;replace
magneticsensor

Movemeterawayfromflowdisturbance,or
field-calibrate

CheckfittingforK-Factor,checkindicatorto
seeifitisenteredproperly("SetK"on
FT420,FT415,FT520)

Removeflowsensorfrompipe.Ifindicator
isFT415,FT420,FT520,setKto1.00,
turnrotorslowlybyhand,indicatorshould
counteachblade;replacesensor

IfusingFT415orFT420,checkleftsideof
display(sec,min,hr,day);changeto
desiredunit

Insufficientflow

Badconnectionstocontrolelectronics

Incompatiblecontrol

Damagedormissingrotor

Failedmagneticsensor

Notenoughstraightpipebetweenmeterand
severeflowdisturbance

WrongK-Factorentered

Magneticsensorfailingtopickupeachblade

Wrongtimeunitsonflowindicator

tROubLESHOOtING
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