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BARTON®

Model 7400 
Precision Gas Turbine 
Flowmeters

Overview
Barton Model 7400 Precision Turbine
Flowmeters are designed for gas service 
in a wide range of industrial,commercial,
pipeline, and aerospace applications.
Because the output from the pickup coil 
is digital, Barton Model 7400 meters are 
a perfect match for electronic output
devices — no A/D conversion required. 
The rotor response is in milliseconds,
providing precise metering in rapidly
changing flow pattern applications.

General Features
• High accuracy — custody transfer

quality measurements with ±0.2% of
flow rate repeatability and a single 
K-factor linearity of better than ±1.0%
of reading over flow range.

• Wide application — metering of gases from oxygen to
ethylene for natural gas production, gas transmission,
petrochemical, transport, aerospace, and petroleum
production/refining industries.

• Responsive — a major advantage over other primary flow
devices. Rotor response in milliseconds provides precision 
even in rapidly changing  environments.

• High frequency digital output — easy interface with 
digital equipment.

• Wide rangeability — depending on the flowing gas
density,the meter inherently often provides for min to 
max flow range of more than a 10:1 ratio. Rangeability 
is extended with the addition of optional linearizing
electronics.

• Wide temperature and pressure ranges — flexible
measurement options.

• Symmetrical bi-directional design — ideal for reverse
flow applications in which flow capacities are the same in
either direction. Electronic options provide instantaneous
flow direction sensing.

• Compact and efficient — compared to other Precision
metering techniques, Barton turbine meters are able to
handle a larger flow rate in a smaller meter and at a lower
pressure drop. With the use of reduced diameter block
valves and meter runs, substantial installation cost savings
are achieved.

• Low maintenance — sealed self-lubricating bearings
feature a maintenance free 10-year design life.

• Integral pressure tap — precisely positioned to
accommodate pressure measurement at the turbine meter.

• Mounting flexibility — meter can be installed in any
orientation.
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Operation
As gas passes over the diffuser section, it is accelerated onto a
multi-blade turbine rotor. The rotor speed is proportional to
the volumetric flow rate. As the rotor turns, a reluctance type
pickup coil (mounted on the meter) senses the passage of
each blade tip and in-turn generates a sine wave output with
a frequency directly proportional to the flow rate. Additional
coils can be added for redundancy or flow direction sensing.

Model Selection  
Actual Flow Rates

Calculating Gas Turbine Meter Size
For calculating gas turbine meter size for conditions other
than those given in Selection Table (actual flow rates) use the
following method (per AGA-7):

Qf = Qh xx
Pb

Tb

Tf

Pf
where:
Qf = quantity rate of flow at line conditions
Pb = atmospheric pressure or pressure at base conditions
Tb = absolute temperature at base conditions
Qh = quantity rate of flow at reference (base) conditions
Tf = absolute temperature at line conditions
Pf = absolute static pressure

(1)

Pf

Pb
γ = xxγb

Tb

Tf
where:
γ = density at flowing conditions
γb = density at base conditions

(2)

Qfmin Qfref= x γref

γ
where:
Qfmin = rate of minimum linear flow at line conditions
Qfref = minimum flowrate from flowrate table on page 2

from column selected for γref

(3)

The pickup coil can drive a variety of instruments, including,
totalizers, pre-amplifiers, or flow computers/RTUs. Pre-
amplifiers are used to transmit the coil signal over extended
distances to remote mounted instruments. All turbine
instruments can be local or remote mounted and are available
with intrinsically safe or explosion/flame proof or weatherproof
approvals.
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Performance & Calibration
The average K-factor for each turbine is determined at the
factory by using water as the calibration media. Performed at
six different flow rates, this multi-point calibration verifies
linearity and repeatability over a limited range of the meter
capacity. The average K-factors derived in water as compared
to gas are within 1% deviation of each other. A water
calibration is also an effective method to validate a meter in
the field. Consult factory for field water calibration procedures.

Gas calibrations are comparatively expensive but can be
valuable in the following instances:

• When verifying the low end capacity of the meter as would
be required to implement electronic linearization.

• For testing of upper end capacity of the meter. Full capacity
testing can rarely be performed on water due to pressure
drop issues.

Specifications

Compliances: CSA certified for hazardous areas, Class I, Division I, 
Group B,C,D; Class II, E,F,G: Class III, Enclosure 4 
waterproof to NEC (USA) and CEC (Canadian) 
standards

Compliant to ANSI 12.27.01-2003 single 
seal requirements 

Available with CE mark for Pressure Equipment 
Directive (PED, 97/23/CE)

Supplied with companion electronics for Class I/Zone 1
explosion-proof/flame-proof/ or intrinsic safety rating

Pressure Rating: The following are pressure ratings for meters 
manufactured to ASME B31.1 and B31.3 and European
PED standards and tested to 450°F (232°C).  Higher
pressure ratings are also available. For flanged meters,
the pressure rating will be the lower of the flange
rating or the meter body rating. Pressure ratings will be
re-evaluated for temperatures above 450°F (232°C).

Pressure ratings for 6”, 8”, 10”, 12” meters are
specific to the application and vary, depending on
flange connection, process fluid, process conditions,
body material and construction detail.

End Connections

Flanged ANSI B16.5 (BS EN 1759); DIN (BS EN 1092)

Threaded BSP; NPT
(up to 4-inch) Others to special order.

Materials

Rotor Blades 430 Stainless Steel

Ball Bearings 440C Stainless Steel,with dry lubricant
impregnated, Rulon® ball separators

Body/Flanges 316 Stainless Steel; Carbon Steel on sizes 
4"(102 mm) and larger

Internals 316 Stainless Steel
Others to special order

Process Specifications

Temp. Range* -425°F to 570°F (-254°C to 299°C)
CSA certification is standard for meters rated for 
450°F (232°C) and below; meters rated for higher 
temperatures will be evaluated for CSA certification 
as required.

PED meters for applications above 450°F (232°C) must 
be re-evaluated to ensure an adequate safety factor.

Pressure Drop 1.8 psi (0.12 bar) at maximum flow rate 
(based on air with density of 1.0 lb/ft3 (16 kg/m3) 
for specific flow rate values, see Selection charts).

Gas Density 0.08 to 4.5 lb/ft3 ) 1.25 to 73 kg/m3

Other densities available

*Note: The electronic equipment mounted directly on the meter can be
exposed to temperatures from -40°F (-40°C) to +160°F (+71°C). Use 
mounting extensions or remote mounts for higher process temperatures.

Output

Type Sine Wave

Voltage Varies with meter size and flow rate. Typical values are:

20 - 500 mV rms on 3/4‘‘ (20 mm)

0.2 – 5V rms on 12’’ (300 mm)

Frequency Proportional to flow

Gas calibration should be performed on a gas density similar to
the process fluid density.

Meter performance specified in this bulletin is based on historical
gas calibration performed at independent world class calibration
facilities using gas media. Not included in our accuracy statement
is any systemic bias the calibration lab may have. Repeatability is
limited by gas laboratory precision but in water is typically
±0.02%.

Linearity indicates that no data point will exceed the average of
all the data points within the linear meter capacity (normally 10
to 100% capacity) as per ISA standard RP31.1. Installation with
straight pipe per American Gas Association report #7 is required
to achieve the specified linearity.

All meters should be installed with upstream filtration to isolate
the meter from contamination and damage from liquids or solids.



2-inch
(50 mm)

maximum

B
(diameter)

A
(End to End)

60°

Pickup Coil

BSEN 1759
(ANSI)

Rating

Up to 
ANSI 600

ANSI 900 
& 1,500

Face to Face Dimension (A)

Model

BSEN 1092
(DIN)

ANSI 2,500

Up to 
PN 64

PN 100 
& 160

PN 250
& 320

Inch mm Inch mm

7450

7475

7401

7446

7402

7403

7404

5-1/2

5-1/2

5-1/2

6

6-1/2

10

12

140

140

140

152

165

254

305

8

8

8

9

9

10

12

203

203

203

229

229

254

305

Inch mm

8

8

8

9

9

11

12

203

203

203

229

229

279

305

Dim. (A)
Model

Inch mm

7486

7450

7475

7401

7446

7402

Thread
(BSP or NPT)

3/4

1

1

1

1-1/2

2

3/4 through 2-1/2

3 through 8

10 and 12

Tap Size
(FNPT)

Nominal Pipe Sizes
(inches)

1/8"

1/4''

1/2''

Integral Pressure Tap

3-3/4

3-1/2

3-1/2

3-1/2

4-3/8

4-3/4

83

89

89

89

111

121

Dim. (B)

Inch mm

1-1/4

1-1/4

1-1/2

2-1/4

2-3/4

5-1/2

32

32

40

57

70

140

3/4" MNPT
Coil Boss

FNPT

FNPT

2-inch
(50 mm)

Maximum

A
(Face to Face)

Pickup
Coil 3/4" MNPT

Coil Boss

+44.1243.826741
ms-uk@c-a-m.com

EUROPE,
MIDDLE EAST 

& AFRICA 

M E A S U R E M E N T  S Y S T E M S

 U S A  •  C A N A D A  •  U K  •  S C O T L A N D  •  C H I N A  •  U A E  •  A L G E R I A  •  M A L A Y S I A  •  I N D I A  •  K E N Y A  •  w w w. c - a - m . c o m / f l o

+603.5569.0501
ms-kl@c-a-m.com

ASIA
PACIFIC

1.800.654.3760
ms-us @ c-a-m.com

NORTH
AMERICA

281.582.9500HOUSTON
HEAD OFFICE

M E A S U R E M E N T  S Y S T E M S

TUR-7400 NF00036 0907

Dimensions

Flanged Meter

Threaded Meter

0 20 40 60 80 100%
Flow Rate

Flow Range at
Designated
Linearity

Voltage into 10kΩ (m
V RMS)

Press. Drop (PSID)
Freq. O

utput (H
z)

Note: Voltage may not be
proportional to flow rate.

Gas Turbine Meter
Performance Curve (Typical)

Performance



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Helvetica
    /Helvetica-Bold
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on 'Screen Cameron'] )
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


