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ULTRASONIC
CUSTODY TRANSFER

FLOW METER

u Measurement System Simplicity
• Large flow capacity
• No moving components
• Lowest system weight and installation envelope

u Reduced Cost of Measurement & Ownership
• Stable measurement with flow rate and product change
• Low pressure drop for lower pumping costs

u Multi-Property Measurement
• Complete condition monitoring
• Flow stream and performance diagnostics





METER CONSTRUCTION
The Caldon LEFM 240C Meter Body is designed and
manufactured in accordance with ASME B-31.3 Process
Piping Code or the Pressure Equipment Directive (PED)
97/23/EC and is suitable for handling pressurized liquid
hydrocarbons.  It has eight (8) piezoelectric transducer
modules (typically 0.5MHz, 1.0 MHz or 1.6 MHz) forming
four (4) chordal paths.  These are mounted in pressure
containing housings and can be replaced while the meter
body is under operating conditions 

ELECTRICAL APPROVALS
The meter meets the requirements of NFPA 70 for use in
Class 1, Division 1, Groups C and D hazardous locations
and is classified by UL/cUL.  It meets the requirements
for NEMA 4X and NEMA 7.  It is certified by ATEX (CEN-
ELEC IIB) for use in EExd IIB flameproof applications
and has an ingress protection rating of IP66.

TRANSMITTER

METER

SIZES, MAX. FLOW RATES, AND K FACTORS

K Factor is based on ~ 1.1 KHz at max. nom. rate.  Other K factors can be
programmed but must be between 4Hz and 10 KHz at all operating flow rates.
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DIMENSIONS AND WEIGHTS

EX - Explosion Proof
Unpacked Weight:  120 lbs. (54.5 kg)
Use 1/2 inch bolts/hardware (or equal) on all mounting points for the
Explosion Proof (NEMA 7) transmitter. Cover bolts are metric (19 mm).
Available with high quality offshore paint specification

GP - NEMA 4X
Unpacked Weight:  30 lbs. (13.6 kg)
Use 1/4 inch bolts/hardware (or equal) on at least the 2 top and 2 bottom
mounting points for the NEMA 4X transmitter

Lea cables devraient indiquer 90 degres C

Pour une Gamme Entiere de Temperature -

should be rated to 90 degrees C

For Full Temperature Range - Cables

í í

Lea cables devraient indiquer 90 degres C

Pour une Gamme Entiere de Temperature -

should be rated to 90 degrees C

For Full Temperature Range - Cables

^

í í

METER BODY

EX TRANSMITTER

GP TRANSMITTER
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PERFORMANCE SPECIFICATION - LEFM 240C 

GENERAL PERFORMANCE 
Linearity (Accuracy): +/- 0.15% or better over Nominal Flow Range 
Repeatability: 0.02% (API MPMS definition)
Flow Range: Nominal 10:1 or greater dependent on flow conditions
Velocity Range: Nominal 1 to 40 ft/s (0.3 to 12 m/s)
Meter Factor Uncertainty: 0.027% (Due to proving repeatability; API Proving definition)
Long Term Stability: Accuracy unaffected by usage; SD 0.02% for conditions within Nominal Flow Range

EXTENDED PERFORMANCE
High Viscosity Performance: Contact Caldon for viscosities and flow rates resulting in very low Reynolds numbers as 

this may increase uncertainty depending on site conditions.

CUSTODY TRANSFER CERTIFIED
Organization for Legal Metrology: OIML R 117 Edition 1995 (E)
Field of Application: Accuracy Class 0.3 (Measuring Systems for Pipeline and Ship Loading)
Certification: NMi (Dutch Weights and Measures) Test Certificate TC3499R01

WATER IN OIL
For water volumes up to 10% and velocities above 6.5 ft/s (2.0 m/s), the meter will measure the total volume with no change in perform-
ance.  Below 6.5 ft/s (2.0 m/s) the performance depends on the separation of the water.  Contact Caldon for special applications outside
these ranges.

Typical Performance Curve
Error vs. Flow Rate

GENERAL SPECIFICATIONS

Power Requirements
Voltage (+/- 10%): 120VAC 240VAC 24VDC
Power - with heaters 80 W

Operating Temperatures
Interconnect Cable: -40°F (-40°C) to 140°F (60°C)
Transmitter (Operating): -30°F (-35°C) to 140°F (60°C)
Transmitter & Manifold (ATEX): -58°F (-50°C) to 140°F (60°C)
Meter: -328°F (-200°C) to 465°F (241°C)
(Inform Caldon of actual operating temperature range prior to ordering)

Relative Humidity
Meter: 0-100%  Relative Humidity
Transmitter: 0-95%  Relative Humidity

Pulse Output
A-1,2: 0-5V (Continuous 50/50 duty cycle,

Programmable K Factor)
B: Leads A-1 by 90° elect. deg. (for flow direction)
Alarm Status: 0 or 5V

Analog (I/O)
Input: Up to 3 - Temperature, Pressure, and Density
Output: Up to 4 - Flow rate, Viscosity, Density,

Temperature, VOS (Velocity of Sound), Signal
Gain, Signal Noise Ratio and Signal Rejects

Communication
ModBus RTU: RS 232 - Up to 25 ft (8 m)

RS 485 - Up to 3,900 ft (1,200 m)
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+/- 0.15% Band

5



DIAGNOSTIC TOOLS
LEFM Link is a PC based software that
enables the user to view operating
parameters to validate the accuracy of
the meter. Further, it can provide a
continuous audit of the meter. The flow
profile signature can be recorded at
calibration and compared at installation
to track variations that could affect the
accuracy of the meter. It can also be
used to track other changes in the
process conditions that can affect
accuracy, such as wax build-up within
the meter body and the effect of drag
reducing agents (DRA) on the flow
characteristics. Acoustic transducer
signal gains, signal-to-noise ratios and
sample statistics enhance the analysis,
and provide for continuous fault finding
of the meter. Through LEFM Link it is
possible to remotely scale the analog
inputs and outputs, and force the pulse
and analog outputs for troubleshooting. 

INSTALLATION
Following some basic minimum installation requirements ensures the
best possible performance for the LEFM 240C. The meter should have
upstream straight pipe of the same schedule as the meter. Process
temperature and pressure should be measured downstream of the
meter. It is recommended that the LEFM 240C meter be installed
downstream of at least 20 diameters of straight pipe of the same nominal
diameter as the meter or 10 diameters downstream of a straightening
/ conditioning element.  There should be at least 3 to 5 diameters of
straight pipe of the same nominal diameter as the meter downstream.
These conditions minimize the possibility of significant flow profile
distortions and swirl.  Where installation guidelines cannot be met,
consult with Caldon to determine acceptable application options.

BASIC ORDER INFORMATION ADDITIONAL OPTIONS
Power Supply

120VAC
240VAC
24VDC

Analog Outputs (Galvanically isolated)

There are up to 4 outputs. Each output can
be assigned to any one of the following:

Flowrate (Actual)
Viscosity
Density
VOS
Gain
SNR
Temperature
Signal Rejects

Analog Inputs

There are up to 3
inputs. Each input
can be assigned
one of the following:

Pressure (4-20mA)
Fluid Temperature
Density

Headquarters
Caldon, Inc. 
1070 Banksville Ave
Pittsburgh, PA 15216
Tel: +1 412-341-9920
Fax: +1 412-341-9951
www.caldon.net

Manufacturing
Caldon, Inc
Parkway West Industrial Park
101 Parkway View Drive - Bldg 1
Pittsburgh, PA 15205

U.K. Sales Office
Caldon, Ltd.
Tiebridge Farm, North Houghton
Stockbridge, Hants SO 20 6LQ
Tel: +44 (0) 870-850-8855
Fax: +44 (0) 870-850-5558

Local Representative
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