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GeNerAL INfOrMATION

feATUres

Adapterfittingwith
2”NPTthreads

Full-port2”ballvalve
forsensorremoval

2”Adapter
removestomount
hot-tapmachine

3/4”diametertubing
forlowinsertionforce

IP115/215

Rotor

Ruggedcastaluminumhousing

18FootCable

Modularelectronics(optional)
 •rate/total/pulse/4-20mA
 •blind4-20transmitter
 •pulsedivider

Compressionnut
foreasyadjustment,securelocking

Adapterfitting
with1-1/2”maleNPTthreads

Rotorhousing

Removablejewelbearingsfor
exceptionallowflowperformance

IP101/201

sPecIfIcATIONs*

 IP101/115 IP201/215

3”to10”(50to250mm)10”to48”(250to1200mm)

HallEffectsensor,12Vdccurrentsinkingpulse

Castaluminum

Brassor316SS

PVDF

Nickel-boundtungstencarbide(zirconiaceramicoptional)

Rubyjewel

 IP101/201 IP115/215

 None Bronze(316SSoptional)

 1-1/2”NPT 2”NPT
 
0.3to30feet/sec(0.1to9meter/sec)

+/-1.5%offullscale

200˚F(93˚C)

200psi(14bar)

0.44xpressureinpipe

5-24Vdc,1.5mA

#22AWG3-con,18’(6m);2,000’(650m)maximumcablerun

Pipe size

sensor

Materials  Housing

  Tube

  rotor

  shaft

  Bearings

  Isolation Valve

fitting size

flow range

Accuracy

Maximum Temperature

Maximum Pressure

Insertion force

Power

cable

*Specifications subject to change. Please consult our website for the most current data (www.seametrics.com).

GeNerAL INfOrMATION
TheIP100/200-Seriesareadjustabledepthinsertionpaddle-
wheelsthatcomeinbrassor316stainlessmodelstofit3”to
48”pipe.Installationfittingsarestandard1-1/2"or2”NPT.
Fittingssuchassaddlesandweldoletsmaybepurchased
eitherlocallyorfromSeametrics.

Rubybearingsandanon-dragHall-effectsensorgivethese
meters thewidest flow range of any of the paddlewheel
types.  A sensor detects the passage ofminiaturemag-
nets in the six rotor blades.  The resulting square-wave
signal can be sent for hundreds of feet over unshielded
cable without a transmitter and connected directly to
many PLC’s and other controls without any additional
electronics.

Ifdesired,amodularsystemofelectronicscanbeinstalled
directlyontheflowsensorormountedremotely.TheFT415
(batterypowered)andFT420(externallypoweredinasplash-
proofcsthousing)providedigital rateand totaldisplay,as
wellasprogrammablepulseoutput;theFT420alsoprovides
a4-20mAanalogoutput.TheAO55isablindanalogtrans-
mitter.Programmablepulseforpumppacingisavailablewith
thePD10.

The“hot-tap”models(IP115/215)canbeinstalledorserviced
withoutshuttingdownthelinebymeansofa2”full-portisola-
tionvalvethatcomeswithanippleforinstallationonthepipe
fitting.Inmostcircumstances,nospecialtoolisrequired.

Lockingcollar



Immersion.TheIP100/200Seriesstandardsensorsare
notdesignedforcontinuousunderwateroperation.Ifthis
isapossibility,asinafloodedvault,aunitmodifiedfor
immersionshouldbespecified(Option-40).

Depth setting.Itisimportantforaccuracythatthesensor
beinsertedtothecorrectdepthintothepipe.

1. InTable1(page4),findDimensionCforyoursensor
 modelandpipesize.
2. Subtractwallthicknessofyourpipe(Table2)tofind
 DimensionD.
3. Measuringfromtheoutsideofthepipetothejoint
 inthehousing,asshowninthediagramabove,
 adjustthesensortoDimensionDandhand-tighten
 compressionnut.
4. Aligntheconduithousingwiththecenterlineofthe
 pipe,asshown.Besurethearrowonthehousing
 pointsinthedirectionofflow.

5. CheckDimensionDonemoretime.
6. Tightenthecompressionnutfully.

recOrD YOUr seTTINGs
Once you have the meter set up and operational, it is
importanttorecordyourmetersetttingsandsavethem
forfuturereference.

 K-Factor
 InsertionDepth(Dim.D)

INsTALLATION
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POsITIONING THe MeTer

Fair	 (unacceptable	if
	 air	is	present)

Fair	 (unacceptable	if	fluid
	 contains	sediment)

Best

"D"

Piping.Forbestresults,theIPsensorshouldbeinstalled
withatleasttendiametersofstraightpipeupstreamand
five downstream.  Certain extreme situations such as
partially-opened valves are particularly difficult and may
require fifteen diameters upstream. (See Straight Pipe
Recommendations.)

Horizontalisthepreferredinstallationorientation,since
it improves low-flow performance slightly and avoids
problemswithtrappedair.Bottom,top,andverticalpipe
installationsareallacceptableifrequiredbythepiping
layout.(SeeFullPipeRecommendations.)

Theseflowsensorsarenotrecommend-
ed for installation downstreamof the
boilerfeedwaterpumpwhereinstallation
faultmay expose themeter to boiler
pressure and temperature. Maximum
recommendedtemperatureis200˚F.

10
X Dia.

5
X Dia.

FLOW

fLOWstrainrelief



IP101/201 INsTALLATION

fitting Installation.IP101/201sensorscomewitha1-1/2”male

NPTpipethreadadapterfitting.Anyfittingthatprovidesthematching

NPTfemalethreadmaybeused.Installationprocedurecompensates

forfittingheightdifferences.Cutaminimum1-3/4”holeinthepipe.

Ifpossible,measurethewallthicknessandwriteitdownforusein

depth setting.  Then install the threaded fitting (saddle,weldolet,

etc.)onthepipe.

Meter Installation. Loosenthecompressionnutsothattheadapter

slidesfreely.Pullthemeterfullyupwardandfinger-tightenthecom-

pressionnut.Usingathreadsealant,installtheadapterinthepipe

fitting.Donotovertighten.Nowloosenthecompressionnut,lower

themetertotheappropriatedepthsetting(seediagramandinstruc-

tions,precedingpage).Besureflowisinthedirectionofthearrow

onthehousing.Tightencompressionnutfully.

IP115/215 INsTALLATION

‘Hottap’IPmetersaredesignedtobeinstalledandservicedwithout

depressurizingthepipe.

fitting Installation. TheIP115and215sensorshavea2”NPTthread

forcompatibilitywiththe2”isolationvalve.Anyfittingthatprovides

matchingNPTfemalethreadmaybeused.Theinstallationprocedure

compensatesfordifferencesinfittingheight.

If initial installation isperformedonanunpressurizedpipe, cuta

minimum 1-3/4” hole in the pipe.  If possible, measure the wall

thicknessandwriteitdownforuseindepthsetting.Theninstallthe

threadedfitting(saddle,weldolet,etc.)onthepipe.

If it isnecessary todo the initial installationunderpressure,any

standardhot tapdrillingmachinewith2”NPTadapter,suchasa

TransmateoraMueller,canbeused.Ordinarily,itisnotnecessary

to use an installation tool, since the small-diameter tube can be

controlledbyhandatallbutthehighestpressures.

Meter Installation.Removethesensorunitfromthevalveassembly.

Usingathreadsealant,installthevalveassemblyonthepipefitting.

Iftheinitialinstallationisapressure(“hot”)tap,removethe1-1/2”

x2”adapterbushingatthebackofthevalve.Threadthetapping

machineon,openthevalve,andtapusingaminimumof1-3/4”or

maximum1-7/8”cutter.Afterretractingthemachineandclosingthe

valve,reinstall theflowsensor. Whenthesensor issecure,open

the valveandadjustdepthsetting (seediagramand instructions,

precedingpage).Besureflowisinthedirectionofthearrowonthe

housing.Tightenlockingcollarandcompressionnutfully.

Compressionnut

Adapterfitting
with

standardNPT
threads

Compression
nut

2”adapterre-
movestomount
hot-tapmachine

Full-port2”ball
valveallowssensor

removal

Standard2”
NPTthreads

IP115/215 sensor 
removal

Lockingcollar

INsTALLATION
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	14.20	 14.03	 13.86	 13.69	 	13.35	 	13.01	 12.67	 12.33	 11.99	 11.65			 11.31	 10.63	 	9.61	 9.59

	9.20	 9.03	 8.86	 8.69	 8.35	 8.01	 7.67	 7.33	 6.99	 -	 -	 -	 -	 -	

	16.21	 16.01	 15.91	 15.71	 15.31	 15.01	 14.71	 14.36	 14.01	 -	 -	 -	 -	 -

		 -	 20.06	 19.86	 19.66	 19.36	 19.06	 18.66	 18.31	 17.96	 17.61	 17.26	 16.66	 15.66	 14.56
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INsTALLATION

IPs/steel
sch. 40

IPs/steel 
sch. 80

stainless
steel (10s)

stainless
steel (40s)

copper Tubing
(Type L)

copper Tubing
(Type K)

Brass Pipe

Duct. Iron
(class 52)

3"	 4"	 5"	 6"	 8"	 10"	 12"	 14"	 16"	 18"	 20"	 24"	 30"	 36"

Table 1: Dimension "c" (inches)

IP101

IP201

IP115

IP215

Nominal	Pipe	Size

Table 2: Pipe Wall Thickness  (inches)          Nominal	Pipe	Size

 3" 4" 5" 6" 8" 10" 12" 14” 16" 18” 20” 24" 30" 36"


 0.216 0.237 0.258 0.280 0.322 0.365 0.406 0.438 0.500 0.562 0.593 0.687 - 0.750

 0.300 0.337 0.375 0.432 0.500 0.593 0.687 0.750 0.843 0.937 1.031 1.218 - -

 0.120 0.120 0.134 0.134 0.148 0.165 0.180 0.188 0.188 0.188 0.218 0.250 0.312 0.312

 0.216 0.237 0.258 0.280 0.322 0.365 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375

 0.090 0.100 0.125 0.140 0.200 0.250 0.280 - - - - - - -


0.109 0.134 0.160 0.192 0.271 0.338 0.405 - - - - - - -

 0.219 0.250 0.250 0.250 0.313 0.365 0.375 - - - - - - -


0.280 0.290 - 0.310 0.330 0.350 0.370 0.390 0.400 0.410 0.420 0.440 0.470 0.530

 



INsTALLATION

PVC/Steel
Sch.	40

PVC/Steel	
Sch.	80

Stainless	Steel
(10S)

Stainless	Steel
(40S)

Stainless	Steel
(80S)

Copper	Tubing
(Type	K)

Copper	Tubing
(Type	L)

Brass	Pipe

Duct.	Iron
(Class	52)

Table	4:	IP100/200	K-factors	(pulses	per	gallon)														Nominal	pipe	size

0.3

0.5

1.0

2.0

5.0

10.0

20.0

30.0

Velocity
(ft	/	sec)▲
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Table	3:	Flow	Rate	in	Sched.	40	pipe	(in	GPM)												Nominal	pipe	size

	
	
	 3"	 4"	 5"	 6"	 8"	 10"	 12"	 16"	 24"	 30"	 36"	 38"	 42"

	28.92	 16.79	 10.69	 7.40	 4.27	 2.14	 1.51	 0.960	 0.420	 0.250	 0.180	 0.160	 0.135

	32.37	 18.59	 11.75	 8.20	 4.68	 2.35	 1.66	 1.050	 —	 —	 —	 —	 —

	25.61	 15.00	 9.71	 6.74	 3.92	 1.98	 1.40	 —	 —	 —	 —	 —	 —

	28.92	 16.79	 10.51	 7.40	 4.27	 2.14	 1.49	 —	 —	 —	 —	 —	 —

	32.37	 18.59	 11.75	 8.20	 4.68	 2.26	 —	 —	 —	 —	 —	 —	 —

	32.21	 18.12	 11.79	 8.26	 4.73	 —	 —	 —	 —	 —	 —	 —	 —

	31.39	 17.85	 11.46	 7.97	 —	 —	 —	 —	 —	 —	 —	 —	 —

	29.03	 17.01	 10.62	 7.26	 4.25	 —	 —	 —	 —	 —	 —	 —	 —

	25.93	 15.28	 —	 6.90	 3.86	 1.99	 1.39	 		0.780	 —	 —	 —	 —	 —

	3"	 4"	 5"	 6"	 8"	 10"	 12"	 16"	 24"	 36"	 38"	 48"

6.9	 11.9	 18.7	 27	 46.8	 73.7	 105	 165	 376	 874	 1060	 1690

	11.5	 19.8	 31.2	 45	 78	 123	 174	 275	 627	 1460	 1770	 2820

23	 39.7	 62.4	 90	 156	 246	 349	 551	 1250	 2910	 3530	 5640

46.1	 79.4	 125	 180	 312	 492	 698	 1100	 2510	 5830	 7070	 11280

	115	 198	 312	 450	 780	 1230	 1740	 2750	 6270	 14570	 17670	 28200

230	 397	 624	 900	 1560	 2460	 3490	 5510	 12530	 29140	 35350	 56400

461	 794	 1250	 1800	 3120	 4920	 6980	 11020	 25060	 58270	 70700	 112800

691	 1190	 1870	 2700	 4680	 7370	 10470	 16520	 37600	 87410	 106050	170000
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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



INsTALLATION

caution: Theseflowsensorsarenotrecommendedforinstallationdown-
streamoftheboilerfeedwaterpumpwhereinstallationfaultmayexpose
theflowsensor toboilerpressureandtemperature. Maximumrecom-
mendedtemperatureis200°F.

fULL PIPe recOMMeNDATIONs

recOMMeNDeDNOT recOMMeNDeD

recOMMeNDeDNOT recOMMeNDeD

Allowsairpocketstoformatsensor

Ensuresfullpipe

Post-valvecavitationcancreateairpocket Keepspipefullatsensor

Aircanbetrapped Allowsairtobleedoff

recOMMeNDeDNOT recOMMeNDeD

Page 7



cONNecTION, OPerATION & rePAIr

cONNecTION
Sensorsaresuppliedwith18ft.ofcable.Forsensorswith
no additional electronics, see diagram for color coding of
connections.Forsensorswithon-boardelectronics,seethe
manualaccompanyingtheelectronicmodule.

rotor replacement.  Rotors are easily field-replaced.
Shaftandrotorareasingleunit,andarenotreplaced
separately.  If replacement isdueonlytonormalshaft
wear, bearing replacement is probably not necessary.
Iftherotorhasbeendamagedbyimpact,thebearings
shouldalsobereplaced.Rotorandbearingscanbeor-
deredasakit,PartNo.25902.Followthesesteps:

1.Unscrewthethreadedbearinghousingstoexpose
 theshaftends.Ifbearingsarebeingreplaced,
 backthemcompletelyout.
2.Removetherotor.Putthenewrotorinitsplace.
3.Threadinonebearinghousingpartway,thenthe
 other.Takecaretostarttheendoftheshaftinto
 thebearingholebeforetighteningfurther.
4.Screwinbearinghousingsuntiltheybottom.
 Note:Donotuseexcessiveforce.
5.Checkforfreespin.Blowinglightlyontherotor
 shouldresultinitspinningrapidlyandcoastingto
 asmoothstop.

calibration (“K-factor”).Inordertoproperlyprocesspulses
fromtheflowsensor,anumbermustbeenteredintothecon-
troltowhichthesensorisconnected.Thisnumber,calledthe
K-factor,isthenumberofpulsesthesensorputsoutperunit
offluidpassingthroughthepipe.Itisnormallyprovidedfor
Seametricssensorsinpulsespergallon,andisgivenonthe
chart“K-factorsforVariousPipeSizes.”Thesenumbersare
basedonextensivetesting,whichhasshowncloseagreement
betweendifferentIPsensorsinthesameinstallation.Typically,
mostK-factorerrorcanbeattributedtoinstallationvariables,
suchasdepthsettingandfittingconfiguration.

Itisoccasionallypossibletofieldcalibrateasensorbycatch-
ingthefluidinameasuredcontainerandcomparingwiththe
numberofpulsesrecorded.(Torecordindividualpulses,set
theK-factoronthecontrolto1.00.)Thisisespeciallydesir-
ableiftheinstallationhaslessthantherecommendedlength
ofstraightpipeupstreamofthesensor.

OPerATION
Theory. Inprinciple,aninsertionflowsensormeasuresthe
velocityofflowatonepointinthepipe,andflowrateandtotal
canbeinferredfromthisonepoint.Accuracyisdecreased
byany factorwhichmakes theflowat themeasuredpoint
unrepresentative of the entire flow stream.  This includes
distortedflowpatternscausedbyupstreamfittingstooclose
tothesensor.Theworstoffendersarefittingsthatincrease
theflowononesideofthepipe,suchaspartially-openedgate
orbutterflyvalves.Fluidmovinginapipedoesnotallflowat
thesamevelocity.Towardthecenterofthepipe,fluidmoves
fasterthanatthewall,andtherelationshipbetweenthetwo
changesasoverallflowrateincreases.Thischangeinthe
“velocityprofile”canresultinnon-linearity,whichmeansthat
theK-factorthatiscorrectforoneflowratemaybeincorrect
for another.  The recommended depth settings have been
carefullychosentominimizethissourceoferror,andshould
befollowedcarefully,especiallyinthesmallerpipesizes.

flow range. Thesesensorsaredesignedtooperateat
flowvelocitiesof0.3to30feetpersecond.(Seechart
forconversiontogallonsperminute.)Iferraticreadings
areencounteredatlowflows,checkthecharttoseeif
flowisbelowminimumforthepipesize.Thestandard
shaftandbearingsshouldhavealonglifeatcontinuous
highflow.

rePAIr

RED (+) 6-24 Vdc

WHITE (signal)

BLACK (-) Power
18' cable standard

Page 8

caution!  Neverattempttoremoveaflow
sensorwhenthere ispressure in the
pipeunless it isspecificallydesigned
for hot tap installation and removal.

Loosen the compression nut slowly to release
anytrappedpressure.Iffluidspraysoutwhen
removingthesensor,stopturninganddepressur-
izethepipe.Failuretodosocouldresultinthe
sensorbeingthrownfromthepipe,resultingin
damageorseriousinjury.
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rePAIr & PArTs

signal
Theflowsensorhasonlyonemovingpart,therotor.Ifthis
isturningproperlyandthereisnosignal,theHall-effectsen-
sorisnotoperatingproperly.Tocheckthesignal,apply12
Vdcregulated*powertothered(+)andblack(-)leads.Set
amultimetertovoltagereading.Putthepositivemultimeter
leadontheredwireandthenegativeleadonthewhitewire.
Slowlyturntherotor.Voltagereadingshouldswingbetween
+12Voltsand0Voltsastherotorturns.Ifitdoesnot,the
Halleffectsensorisnotworkingproperly.Checkingforcon-
tinuityisnotausefultestofthesesensors.

*NOTe:Anunregulatedpowersupplycanexceedmaxvoltageof
micropoweredsensor(graycable)anddamagesensor.

AllSeametricsflowsensorsarerepairable,andcanbe
returnedtothefactoryordistributorforrepairafteraReturn
MaterialAuthorization(RMA)numberhasbeenissued. IP101/201 Parts

1 Upper housing assembly 30475

2 Gasket 26211

3 Lower housing Not Field Replaceable

4 Housing screw (4 req'd) 26229

5 Plug, steel 26073

6 Plug, plastic 26079

7 Strain relief 07655

8
Pickup, Micropower (for FT415)

Pickup, Standard (for FT420)

29953

26310

9 Tube Not Field Replaceable

10 Compression nut 14199 (Brass)
15064 (S/S)

11 Compression ferrule 26065

12 Adapter fitting 30998 (Brass)
30999 (S/S)

13 Rotor housing O-ring (EPDM) 16454

14 Rotor housing 14220 (Brass)
15220 (S/S)

15 Jewel bearings (2 req) 25901

16 Rotor with shaft 11130 (Kynar/Tungsten Carbide)
11132 (Kynar/Ceramic)

17 Rotor repair kit
(includes of #15 & #16)

25902 (Kynar/Tungsten Carbide)
12131 (Kynar/Ceramic)

Page 9

Parts explosion

 HOT TAP: IP115/215 Parts (not shown)

Adapter fitting
14180 (Brass)
15060 (S/S)

Ball valve assembly
14225 (Brass)
15225 (S/S)

Collar, locking
14190 (Brass)
15070 (S/S)

Hex nipple, 2"
14210 (Brass)
15100 (S/S)
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TrOUBLesHOOTING

Problem Probable cause Try...

Nopulseoutput

Outputpulsesincorrect

Jumpyreading

CheckTableforvelocityvs.pipesize

Checkplumbing

Checkconnections

CheckdepthsettingfromDimension“C”table

RefertoInstallation/diagrams

RefertoInstallation/diagrams

Refertoinstallationdiagrams

CheckTableforvelocityvs.pipesize

RefertoInstallation/diagrams

Belowminimumflowcutoff

Emptypipe

Nopower

Incorrectdepthsetting

Pipenotfull

Notenoughstraightpipe

Fluctuatingflowrate

Fluctuatingaroundlowflowcutoff

Notenoughstraightpipe

LT-65200042-B
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