
IP80-Series 
FLOW SENSOR
INStRuctIONS

• IP81
• IP82
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GENERaL INFORMatION

TheIP80-Seriesareimpeller(or“paddlewheel”)insertionme-
tersdesignedforusewithawidevarietyofliquidsinpipesizes
1/2"to8".Sensorsareavailableinbrass,316stainlesssteel,
PVC,andpolypropylene.Bodiesaremachinedfromasolidrod
formaximumprecision.High-qualityjewelbearingsandnickel-
boundtungstencarbideshaftsareusedforextremelowfriction
and long life. Low-flow performance is good, although other 
Seametrics flow meters are recommended where extremely low 
flows are being measured.

Therotationoftherotorisdetectedbyanon-dragHall-effect
sensor.Outputisacurrent-sinkingpulse(squarewave),which
canbesentlongdistances(upto2,000feet)withoutatrans-
mitter.ThissignalcanbeconnecteddirectlytoPLC's,counters,
andcomputercards,aswellasavarietyofSeametricscontrols
anddisplays.

SeametricsIPmetersareidealforchemicalproportioningap-
plications.Ifnodisplayisrequired,asimpledividersuchas
thePD10providesadjustablepumppacing.Forrateandtotal
display,theFT415(batterypowered)orFT420(looppowered)
flow indicator can be mounted directly on the IP80-Series meter, 
orremotelyonawallorpanel.TheAO55blindanalogtransmit-
tercanbeusedtoconverttoa4-20mAoutput.IPmetersare
alsocompatiblewiththeDL76dataloggerandFT520batch
processor.

The IP80-Series require special fittings that ensure correct 
depthplacementinthepipe.Fittingscomeinavarietyofma-
terials for compatibility with specific applications. Tee fittings 
areindividuallywet-calibratedatthefactoryandmarkedwith
the K-factor (pulses per gallon). Saddle fittings must be field-
installedonthepipeanddonotcomewet-calibrated.K-factors
forsaddlesarebasedonfactory-testing.

caution:U-clip
must be installed
beforeuse.

FEatuRES

Rotor

O-Ring

RetainingSlot(forU-Clip)
Foreasyinstallationatcorrectdepthsetting

LowerHousing(optional)

Cable-SealStrainRelief

HousingScrew
(connectgroundtoone)

CoverorOptionalModule

Jewel Bearings for superior low-flow performance
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SPEcIFIcatIONS*

Brass,316StainlessSteel,PVC,orPolypro

PVDF

Nickel-bondedtungstencarbide(Ceramicoptional)

Rubyjewel

EPDM(Vitonoptional)

GMR(GiantMagnetoresistive)Sensor

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

200 PSI (14 bar) 250 PSI (17 bar) 175 PSI (12 bar) @ 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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PVc Fittings.  A PVC fitting is usually installed by solvent 
welding.PVCteesaresuppliedwithsomeupstreamstraight
pipe, less than the recommended straight pipe require-
ments. It isnotadvisabletoconnectdirectlytotheendof
these fittings with a flow disturbing device (valve, elbow), but 
rather add straight pipe to the end of these fittings to meet 
thestraightpiperequirementsforyourapplication.

Meter Installation.  After the meter fitting is installed in the 
pipeline, the meter can be installed in the fitting.  Press the 
meter into the fitting as far as it will go.  Retain the meter in 
placebyinsertingtheu-pin.Thepincanbeinstalledfrom
eitherside.  Itmaybenecessary to rotate theprobeback
andforthslightlytostartthepinintotheslotsontheprobe.
Slidethepininasfarasitwillgo.

Insertion Depth. The IP80-Series are fixed-depth meters 
that must be used with matched fittings appropriate to the 
application and pipe size. This ensures that the flow sensor 
isinstalledatthecorrectinsertiondepthtomeasuretheav-
erage flow velocity of the stream.  

Straight Pipe. Straight pipe of at least 10 diameters up-
stream and five diameters downstream of the meter is 
strongly recommended for proper accuracy. This is neces-
sary because the shape of the velocity profile changes as the 
rateincreasesaroundanelbow;placingthemetertoonear
theelbowcausesadistortedreading.Additionalstraightrun
may be needed under specific adverse circumstances (see 
nextpage).

Ifyoucan’tprovideenoughstraight run tosmoothout the
velocity profile, some decrease in accuracy may result. This 
doesnotmeanthemeter’sreadingismeaningless,however.
Insomeapplications(e.g.,controlsystem,valveoperation)
arepeatablereadingmaybemoreimportantthanahighly
accurateone.

Fitting Installation.  Stainless steel and brass fittings have 
femalepipethreads,requiringtheappropriatemalethread-
ed fittings.  Saddle fittings require a hole to be cut in the 
pipe(recommendedholesizeis1-3/4”).Beforecuttinginto
thepipe,observe thedrawingbelowtochooseyourmeter
orientation.

INStaLLatION

caution:Neverremovetheu-clipretainerwhen
the pipe is under pressure.  Always remove
pressurefromthepipebeforeyouattemptto

removethemeter.Removalunderpressuremayresult
indamageorseriousinjury.

5X
DiameterMinimum

(SeeBelow)

DIStORtED FLOWS

Distorted
Flow Profile

FasterFlow
CausesMeter
ToReadHigh

FLOW

10X
DiameterMinimum

(SeeBelow)

BEST

Okay, if no air in pipe

Okay, if no sediment in pipe.

POSItIONING tHE MEtER



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

IP80

IP80

IP80
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INStaLLatION

caution: These flow sensors are not recommended for installation down-
streamoftheboilerfeedwaterpumpwhereinstallationfaultmayexposethe
flow sensor to boiler pressure and temperature.  Maximum recommended 
temperatureis130°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



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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Minimum Flow.  As with any other flow sensor, there is a rate 
belowwhichtheIP80-Seriessensorcannotread.Checkthe
flow rate table below for the minimum flow rate detectable by 
thesensorforagivenpipesize.

calibration (“K-factor”).TheK-factorrepresentsthenumber
of pulses per gallon the meter produces during a flow test.  
Thisnumbermustbeenteredintoyourelectroniccontrolto
make it readproperly.  If the IP80-Seriesmeter isordered
withatee fitting, it is factory-calibrated in the fitting and the 
K-factorisindicatedontheside(seebelow).

Find Your K-Factor Here

Field calibration.  It is possible to field-calibrate an IP80-Se-
ries flow sensor to determine an accurate K-factor in the ac-
tualinstallation.Thereasonfordoingthiswouldbetocom-
pensateforanunusualcondition,forinstance,applications
with higher viscosity fluid (IP meters are calibrated for water 
use)orwhichlackadequatestraightpipeaheadoftheme-
ter.FieldCalibrationproceduresaredescribedinaTechnical
Bulletinonourwebsite(www.seametrics.com).

Ifasaddle or weld-type fittinghasbeenordered,usetheK-
factorcalculatoratthebottomofthewww.seametrics.com
homepagetodeterminetheK-factor.InPVC,however,itis
possibletoorderasaddlepre-installedonastandardlength
of pipe, and the fitting can be wet-calibrated in this case.

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 1190 2700 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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MaINtENaNcE                               

Sensor Replacement.Itisveryunusualforasensortore-
quirereplacementinnormaluse.Theprimarycauseofsensor
failureisovervoltage(inadvertentconnectionofhighvoltage,
forexample)or incorrectpolarityonhookup.Thesensoris
replaced by removing the strain relief, then threading out
thesensorretainerplug.Removetheentiresensorcapsule
bypullingonthecable.Thenewsensorcapsulecanthenbe
installed. Replace the retainer plug, and then replace and
tightenthestrainrelief.Rotor Replacement.Itisunusualforarotortorequirere-

placementduetodamagesustainedinnormalservice.More
commonly,themeterisdroppedwhileitisoutofthepipe.
Anotherreasonforrotorreplacementisshaftwearafterlong
service. Rotors are easily field-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-
tempting to removethemeter. Removal
underpressuremayresult indamageor
seriousinjury.

Signal troubleshooting.  The flow sensor has only one mov-
ingpart,therotor.Ifthisisturningproperlyandthereisno
signal,themagneticsensorisnotoperatingproperly.Tocheck
thesignal,apply12Vdcpowertothered(+)andblack(-)
leads.Setamultimetertovoltagereading.Putthepositive
multimeterleadontheredwireandthenegativeleadonthe
whitewire.Slowlyturntherotor.Voltagereadingshouldswing
between-12Voltsand0Voltsastherotorturns.Ifitdoes
not,thesolid-statemagneticsensorisnotworkingproperly.
Checkingforcontinuityisnotausefultestofthesesensors.

Sensor Replacement

1) Loosenandunthread
StrainRelief

2) RemoveSensorRetainer
 Plugbyinsertinga
 screwdriverbladeinto
 onesideoftheslotand
 turning

3) RemovetheSensor
 Capsulebypullingon
 thecable

4) Reversetheprocess
 toreplace
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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

Page 10



Problem Probable cause try...

Nosignal
afterinstallation

Inaccurate
metering

ConsultFlowRangeChart
Reducepipesizeorusedifferent
sensor

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

Use6-24Vdcpowersupply
Addpullupresistor,ifusingcurrent-
sourcingdevice

Remove flow sensor from fitting and check
forfreespinning;replacerotor

Seesignaltroubleshooting;replace
magneticsensor

Move meter away from flow disturbance, or
field-calibrate

Check fitting for K-Factor, check indicator to
seeifitisenteredproperly("SetK"on
FT420,FT415,FT520)

Remove flow sensor from pipe. If indicator
isFT415,FT420,FT520,setKto1.00,
turnrotorslowlybyhand,indicatorshould
counteachblade;replacesensor

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

Insufficient flow

Badconnectionstocontrolelectronics

Incompatiblecontrol

Damagedormissingrotor

Failedmagneticsensor

Notenoughstraightpipebetweenmeterand
severe flow disturbance

WrongK-Factorentered

Magneticsensorfailingtopickupeachblade

Wrong time units on flow indicator

tROubLESHOOtING
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