
FIELD DEVICES – FLOW
Product Specifications

PSS 3-5A1 D
PSS 3-5A1 D
Model IFO Integral Flow Orifice
In-Line Type Used with Foxboro
d/p Cell Transmitters

This in-line type integral flow orifice is used in combination with a Foxboro pneumatic or electronic d/p Cell 
Transmitter to accurately measure very low flow rates of liquids or gases. Static pressure ratings up to 40 
MPa (6000 psi) can be accommodated.

USED WITH MANY FOXBORO TRANSMITTERS

The Model IFO can be used with the following 
Foxboro d/p Cell transmitters: 13A, 13H, and 15A 
Series Pneumatic Transmitters, and E13DL, E13DM, 
E13H, and 823DP-3 Series Electronic Transmitters.

SIMPLIFIED INSTALLATION

Since the IFO assembly is installed directly onto the 
transmitter, and since the transmitter is connected to 
the process line, the orifice assembly and transmitter 
become part of the piping.

INTEGRAL STRAIGHT-THROUGH DESIGN

The Model IFO is an in-line type orifice assembly 
that is integrally mounted to Foxboro pneumatic or 
electronic d/p Cell Transmitters. The measured fluid 
passes through the high pressure side of the 
transmitter and orifice only (not the low pressure 
side). No separate piping is required for instrument 
impulse leads, and an upstream straight line of pipe 
is also not required.
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HANDLES WIDE RANGE OF LOW FLOW RATES

The orifice is available with a choice of seven 
standard bore diameters (see Physical 
Specifications section). In addition, any bore 
diameter between 0.508 and 6.350 mm (0.020 and 
0.250 in) can be supplied as an option.

Selecting among the seven standard orifices, water 
flows as low as 0.020 L/min (0.005 U.S. gpm) and as 
high as 60 L/min (15 U.S. gpm) at standard 
conditions can be measured; and air flows as low as 
0.03 m 3/h (0.02 ft 3/min) and as high as 60 m 3/h 
(35 ft 3/min) at standard conditions can be 
measured. In addition, lower flow rates than those 
listed can be achieved by adding an optional jewel 
insert to the orifice. The jewel insert can have an 
orifice diameter as small as 0.0508 mm (0.0020 in) 
and permits the measurement of extremely low flow 
rates.

CONVENIENT SIZING

The Model IFO is suitable for liquid and gas 
applications. By choosing the correct orifice bore, 
almost any desired low flow rate within the stated 
flow rate limits can be measured. Using flow data 
supplied by the user at the time the order is placed 
for the orifice assembly and the d/p Cell transmitter,  
A flow calculation-specification data sheet will be 
supplied with the orifice assembly.

This data sheet lists complete transmitter-orifice 
assembly flow data for the user's process. If desired, 
the user can calculate the required differential 
pressure range or orifice bore himself by following 
the procedures in Technical Information document 
TI 37-81a. The user can also determine approximate 
values of this data by using the procedures in 
Instruction MI 022-332. 

FUNCTIONAL SPECIFICATIONS

Static Pressure Rating

Static pressure rating is 40 MPa (6000 psi), or up to 
the static pressure rating of the d/p Cell Transmitter, 
whichever is less.

Process Connections

Tapped for 1/2 NPT.

Pressure Loss

100% of the measured differential pressure.

Standard Orifice Diameters

0.508, 0.864, 1.511, 2.527, 4.039, 6.350, or 
8.890 mm (0.0200, 0.0340, 0.0595, 0.0995, 0.1590, 
0.2500, or 0.3500 in). The 8.890 mm (0.3500 in) 
orifice diameter is not used with the 823DP 
Transmitter, or in gas flow applications.

Flow Rate Ranges

See Table 1.

Table 1.  Approximate Flow Rate Ranges at Standard Conditions

Orifice Diameter
Flow Rate 

Limit

Water at 15.6C (60F) Air at 15C and 101.3 kPa (59F and 14.7 psia)

mm in L/min U.S. gpm scmh scfm

0.508 0.0200 Minimum
Maximum

0.02
0.22

0.005
0.06

0.03
0.37

0.02
0.22

0.864 0.0340 Minimum
Maximum

0.05
0.65

0.013
0.17

0.09
1.1

0.05
0.65

1.511 0.0595 Minimum
Maximum

0.15
2.1

0.04
0.5

0.26
3.5

0.15
2.1

2.527 0.0995 Minimum
Maximum

0.35
5.0

0.1
1.3

0.67
9.0

0.35
5.0

4.039 0.1590 Minimum
Maximum

0.90
12

0.25
3.3

1.6
21

0.90
12
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(a) Not for use with 823DP Transmitter or gas flow applications.

PERFORMANCE SPECIFICATIONS

Orifice Coefficient Tolerance

±3.0% for standard orifice bore sizes and Reynolds 
Numbers as low as 1000. Coefficient of uncertainty 
may be reduced by flow calibration of the entire 
assembly including the orifice, manifold, and d/p Cell 
Transmitter. Refer to Global Customer Support for 
available calibration services.

Transmitter Accuracy

Refer to applicable Transmitter Product Specification 
Sheet (PSS).

PHYSICAL SPECIFICATIONS

Materials of Construction

MANIFOLD AND INLET CONNECTION

AISI Type 316 stainless steel (316 ss)

ORIFICE

316 ss, Monel, or Hastelloy C.

GASKETS

Glass reinforced ptfe

Threaded End Connections

Tapped for either R 1/2 or 1/2 NPT, as specified

AS REFERENCE CODE (ORDERING CODE)

 (a) Orifice kits, see Optional Features section.

6.350 0.2500 Minimum
Maximum

2.5
35

0.7
9

4.5
60

2.5
35

8.890(a) 0.3500(a) Minimum
Maximum

4.2
60

1.2
15

Not Used(a) Not Used(a)

Table 1.  Approximate Flow Rate Ranges at Standard Conditions (Continued)

Description AS Code

In-Line Type Integral Flow Orifice IFO
Manifold Material and End Connections
316 ss, Tapped for 1/2 NPT –S2
Number of Orices
One –1
Six (Available with Orifice Material Code M or S only)(a) –6
Orifice Material
Hastelloy C C
Monel M
316 ss S
Example: AS Code IFO–S2-1S
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OPTIONAL FEATURES

Special Orifice Bores

Any bore between 0.381 and 6.350 mm (0.0150 and 
0.2500 in) can be provided.

To order, specify material and bore, or provide 
complete flow data for calculation.

Orifice Kit

A kit of six standard bore orifices in 316 ss or Monel 
is available.This kit may be ordered by specifying 
"-6" in the Number of Orifices section of the AS 
Reference Code.

Jeweled Orifice

Jeweled center synthetic sapphire orifices mounted 
in 316 ss holders are available in any bore size 
between 0.0508 and 0.381 mm (0.0020 and 
0.0150 in) in 0.0254 mm (0.0010 in) 
increments.These can be used for upper range-
value flow rates as low as 10 cm 3/h 
(5 x 10 -5 U.S. gpm) of water at standard conditions 
and 340 cm 3/h (2 x 10 -4 ft 3/min) of air at standard 
conditions. To order, substitute "J" for Orifice 
Material in the AS Reference Code and specify bore, 
or provide complete flow data for calculation.
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ORDERING INSTRUCTIONS

OTHER FOXBORO PRODUCTS

1. Specify AS Reference Code
2. Specify Orifice Bore Diameter, or Provide Complete Flow Data for calculation.
3. Optional Features
4. User Tag Data

The Foxboro product lines offer a broad range of measurement 
and instrument products, including solutions for pressure, flow, 
analytical, temperature, positioning, controlling, and recording. 

For a list of these offerings, visit our web site at:

www.fielddevices.foxboro.com
Invensys Systems, Inc.
38 Neponset Avenue
Foxboro, MA  02035
United States of America
http://www.fielddevices.foxboro.com

Global Customer Support
Inside U.S.: 1-866-746-6477
Outside U.S.:1-508-549-2424
Website: http://support.ips.invensys.com

Copyright 1992-2016 Invensys Systems, Inc. 
All rights reserved.

Foxboro and d/p Cell are trademarks of Invensys 
Limited, its subsidiaries, and affiliates. All other 
trademarks are the property of their respective 
owners.

Invensys is now part of Schneider Electric.

0216


	Model IFO Integral Flow Orifice In-Line Type Used with Foxboro d/p Cell Transmitters
	USED WITH MANY FOXBORO TRANSMITTERS
	SIMPLIFIED INSTALLATION
	INTEGRAL STRAIGHT-THROUGH DESIGN
	HANDLES WIDE RANGE OF LOW FLOW RATES
	CONVENIENT SIZING
	FUNCTIONAL SPECIFICATIONS
	PERFORMANCE SPECIFICATIONS
	PHYSICAL SPECIFICATIONS
	AS REFERENCE CODE (ORDERING CODE)
	OPTIONAL FEATURES
	DIMENSIONS – NOMINAL
	NOTES
	ORDERING INSTRUCTIONS
	OTHER FOXBORO PRODUCTS


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


