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Pelton Wheel Flowmeter Instructions 
 

This unit is a flowmeter with an integral electronics that transmits a pulse output linear to flow.   
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BASIC CONSTRUCTION 
The ring assembly is normally constructed in 316 stainless steel. The 316 stainless steel bearing holders 

are fitted with sapphire cups.  The turbine rotor is normally plastic with sapphire bearing balls.  The rotor 

is equipped with ferrites which are sensed by a coil producing a linear pulse output in relation to flow 

rate.  Titanium can be used instead of stainless steel.  All rotors can be sealed to prevent chemical 

attack to the ferrites.  The all-plastic meters (for example, the PVC3) use plastic to replace all the metal 

wetted parts. The turbine rotor is normally of PFA on a 316 stainless steel shaft with sapphire bearing 

balls.  The PFA rotor is equipped with 6 sealed ferrites which are sensed by a coil mounted in the 

transmitter electronics housing, producing a linear pulse output in relation to flow rate. Refer to 

transmitter calibration certificate to establish exact connection size. Please consult the calibration 

certificate to confirm materials used, exact connection size, pressure and temperature rating.  Pressure 

and temperature rating are subject to chemical compatibility. 

 

 

Care should be observed on start up to avoid high pressure drops across the flowmeter.  There is a risk 

of the rotor breaking or bearing damage if a high pressure drop or a high acceleration across the 

flowmeter is experienced.  Typically this may be caused by: 

 

w Air in the line 

 

w Opening a valve too quickly 

 

w Purging with compressed air (or steam) 

 

w A sudden introduction of fluid into an empty pipe 
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INSTALLATION NOTES 
 

LM series SS SPFA LMX GN 

Pressure Rating /bar 30, 100, 120, 200 40 30, 100, 230 2* 5* 
Temperature Rating /°C 135 70 100 70/60 40 

Ambient Temperature max /°C 70 70 70 60 40 
Seals 
(EPDM, Nitrile, PTFE covered FPM 
or FFKM can also be specified). 

PTFE gasket or 
FPM O ring 

FPM O 
ring 

PTFE gasket or 
FPM O ring 

FPM O ring 

Connection Size  
 
Except for GN the main meter 
body and inlet and outlet pipes 
are made in 316 stainless steel.   

30 bar, 100bar and 
120bar: The inlet 
tube is curved with a 
male ¼” BSP or NPT 
thread connection.  
200 bar and 345 
bar and others. The 
inlet and outlets are 
in line. 

 

¼” BSP Either ½" BSP or 
½" NPT 180mm 
long 
LMXS is 8mm od 
LMXTi has 
Titanium rather 
than 316SS parts. 
Connections are 
¼”NPT. 140mm 
end to end. 

Sizes LM01, 
LM05, LM24 and 
LM45 (and other 
sizes) have 8 mm 
OD push-on hose 
connections.  
Only the LM220 
has 11 mm OD 
push-on hose 
connections. All 
are plastic glass-
filled nylon 

*GN notes:  The meters are rated to 2 bar pressure and 70°C but for longest component life the 
continuously rated temperature should be less than 60°C. Pressures up to 5 bar should have fluid 
temperatures limited to 40°C or less.  Standard body material is glass-filled nylon. 
SPFA notes: Sizes LM01, LM05, LM22, LM24 and LM45 in style DE have 8 mm OD connections and are 
usually supplied with Swagelok® 8mm compression fittings.  If soft tubing is used then appropriate 
precautions should be taken e.g. limiting pressure, fitting support sleeves etc. DE variants have an M4 
threaded hole on the underside of the flowmeter for mounting purposes.   
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LM Series  

 

GN 
8mm or 
11mm push 
on hose 
connections 

 

SPFA 1/4” 
BSP or NPT, 
and  
DE 
8mm od 
tubing 

 

LMX 
½” BSP or 
NPT, 
 
LMXS 
similar but 
with 8mm 
od tubing 

 

SS 
1/4” BSP or 
NPT, 
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MM series SS SPFA PVC PVC3 

Pressure Rating /bar 100 (or higher) 40 2* 5* 2* 5* 
Temperature Rating /°C 135 70 60 40 60 40 
Ambient Temperature max /°C 70 70 60 40 60 40 

Seals 
(EPDM, Nitrile, PTFE covered FPM 
or FFKM can also be specified). 

PTFE gasket, FPM 
or Inconel O ring 
in higher pressure 
versions 

FPM O ring FPM O ring FPM O ring 

Connection Size  
 
   

Parallel thread BSP process inline 
connections (½" to 1 ¼"). Larger 
meters MM37 to MM200 are 
designed to be mounted between 
flanges and inside the bolt circle 
diameter.  This arrangement is 
compatible with most flange designs 
but there are a few exceptions in 
certain sizes. A spot facing area is 
provided for sealing via a Dowty 
washer system if required. In certain 
circumstances meters may be 
provided with pipes or pipes and 
flanges welded into the body.  The 
type of coupling will depend on the 
customer’s requirements but could 
typically be 15 mm PN16 flanges or 2" 
ASA1500 RJT flanges. 

Between sizes MM12.5 and MM30 
inclusive the meters have in-line 
male PVC pipe solvent weld 
connections corresponding to their 
body size.  Larger sizes are 
designed to fit within the bolt circle 
diameter of the corresponding 
flange size.  In certain 
circumstances meters may be 
provided with pipes or pipes and 
flanges welded into the body.  
Comments regarding installation 
must be noted.  LM units have lower 
flow ranges and are based on the 
MM20 meter size. 

*PVC notes:  The meters are rated to 2 bar pressure and 60°C but for longest component life the 
continuously rated temperature should be less than 50°C. Pressures up to 5 bar should have fluid 
temperatures limited to 40°C or less.   
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MM Series  

 

Threaded 
SPFA 
½” to  
1 ¼” 

 

Wafer fitting SPFA, PVC 
and PVC3 
1 ½” and above 

 

Pipe 
PVC and PVC3 
½” to  
1 ¼” 

 

Wafer fitting SS 
1 ½” and above 

 

Threaded SS 
½” to  
1 ¼” 

 

LM series 
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The transmitter should be installed in the horizontal plane with both the curve of the inlet tube (or tubes) 

and the electronics axis horizontal.  On one face of the stainless steel body will be inscribed the word 

"TOP" which confirms the correct way up for the transmitter to duplicate the factory calibration method. 

(GN: Marked on the rotor housing (with the inlet and outlet tubes) is the word 'TOP'.  This should appear 

above the 2 tubes as installed; the word 'LITRE METER' should be at the bottom.  The tubes are identified 

with the words 'IN' & 'OUT'.  A bracket is provided to assist mounting.) .  There is also an arrow indicating 

the direction of flow. If, however, the electronics are required to be installed at 180° from this position, 

this will have no measurable effect on accuracy with the installation design as detailed above. We 

recommend at least 100mm of straight pipe before and after the flowmeter.   Different installations may 

produce an offset in the flow rate reading which can be corrected by an on-site flow test and adjustment 

of associated electronics.   

Some units have curved inlet and outlet pipes or pipes welded in-line providing in-line piping and, 

optionally, flanges.  

Sometimes air is trapped inside the chamber of smaller meters (typically LM003, 005 and 01). 

Manipulation of the meter to allow the air to escape naturally may be required.  Failure to remove the air 

in the chamber will lead to under-reading and an inability to reach low flows.  In larger flow meters air is 

naturally removed at start-up by the higher velocity liquid of the application.  LM003 and 005 measure 

liquid at extremely low velocities and the air is not removed naturally. 

 

MM series 

The MM flowmeter is designed with an orifice having flow tappings on the upstream and downstream 

side which diverts flow through the pelton wheel turbine measurement chamber.  As they include an 

orifice, the normal practice associated with orifice plate installation should be adopted.  For screwed 

meters, reduced bore couplings should be avoided as they will cause serious errors in measurement. 

 

Where possible the flowmeter should be fitted in a horizontal pipe run (with the electronics horizontal, 

i.e. on the side) with ideally 25 diameters of straight pipe upstream and 5 diameters downstream.  This is 

illustrated on the accompanying drawing in the tables above.  For maximum accuracy install as shown.  

The transmitter should be installed in the horizontal plane with the electronics cover uppermost.  If the 

electronics are intrinsically safe the plate should be legible to the side.  Inscribed on face "A" is the word 

"TOP".  Please ensure that the word "TOP" is at the top of face "A" as viewed from the end of the body.  

This installation attitude will duplicate that of the flowmeter's calibration test. If however the 

electronics is required to be installed at 180 from this position it will have no measurable 

effect on accuracy with the installation design as detailed above. 
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It is VERY IMPORTANT that any couplings used at the meter do not restrict the flow.  They should have 

the same internal diameter as the meter itself.  This is equivalent to the internal diameter of Schedule 40 

pipe as given in the table below. 

 

Nominal Bore  True Pipe id Nominal Bore  True Pipe id 

½" MM12.5 15.76 2" MM50 52.48 

¾" MM20 20.96 2½" MM62 62.68 

1" MM25 26.64 3" MM75 77.92 

1¼" MM30 35.08 4" MM100 102.26 

1½" MM37 40.94 6" MM150 154.08 

 

It should be noted that inside the body is an orifice with an access hole on each side leading to the 

bypass chamber which houses the rotor and ring assembly.  If the direction of flow arrow is obscured, 

then the direction of flow can be determined since the smaller of the two access holes should be on the 

meter inlet side. 

 

If PTFE tape or other pipe sealant is used to join the flowmeter to the rest of the piping system then care 

should be taken that small pieces of tape do not shred and enter the flowmeter. Similar care should be 

taken if the inlet or outlet pipes are removed. 
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LM and MM meters 

The metering installation should avoid the following undesirable situations.  Some of these are shown 

on drawing number C3729 (previous page): 

1. Two or more elbow bends or loops in different planes fitted prior to the flowmeter.  This causes 

swirl in the pipe which can lead to errors.  This can be corrected by separating the two bends by, if 

possible, 25 diameters and providing 25 diameters straight pipe after the second bend, which is 

immediately upstream of the flowmeter. 

2. Partly closed valves should be avoided as these cause the flow across the pipe to travel at 

different velocities.  This poor velocity profile can cause high or low readings. 

3. For LMX12.5 and all MM meters: If the flowmeter is installed after a valve that can be more than 

half closed, up to 50 diameters of pipe may be required for the highest accuracy of measurement.   An 

elbow bend or a tee piece upstream of the flowmeter will affect accuracy.  A minimum of 10 x pipe 

diameters should be present. The LMX series of flowmeters are provided with inbuilt lengths of straight 

pipe both before and after the meter.  This should limit the installation effects caused by various fittings 

before and after the flowmeter.  An extra horizontal pipe run should be fitted prior to the flowmeter 

where the diameter is of the same nominal bore as the flowmeter.  This should ideally be an extra 

300mm. 

For types 003, 005, 01, 05, 24, 45, 48 and 12.5 which have an internal jet, care should be taken to ensure 

that they are seated firmly down if they have been removed for any reason. 

When using the meter in applications above 40°C the following precautions should be taken to ensure 

the electronics do not overheat: 

 The electronics should not be covered or air flow restricted 

 No lagging or insulation is to be  used on the electronics  

 The electronics should be  mounted to the side of the meter to reduce heat soak from 

the pipe (if this is not possible Litre Meter do produce a stalk mounted version 

 

 

  
 
Figure 1 LM 

 

  
 
Figure 2 MM 
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VISCOSITY EFFECTS 
 

Viscosity affects all turbine type meters.  If the viscosity is low this is minimal.  Viscosity imposes drag 

on the rotor reducing the RPM even at high flows.  Rangeability (turndown) is also reduced and it is 

desirable to operate in the higher end of the meter flow range as non-linearity appears particularly at low 

flows. 

A relatively high viscosity fluid can be metered if the flow rate is stable or of a limited range and if the 

application temperature and resulting viscosity of the fluid is also stable.  This applies to many batching 

systems where simple recalibration will provide system accuracy. 

All viscous fluids create an increased pressure drop throughout the pipe line systems.  Since it is 

desirable to operate flowmeters at the higher end of their flow range, most users operate pumped rather 

than gravity fed systems for viscous fluids. 

POSSIBLE SOURCES OF ERROR – SPECIFIC TO LOW FLOW: 

 

1. That small particles may be affecting/blocking the jet.  The size of the jet hole is just 0.38mm for 

the 005 and 0.3mm for the 003.  We recommend a 40 micron filter for the 005 and 003. 

2. The installation must have the flowmeters inlet and outlet pipes in the horizontal plane.  In 

addition, the electronics must also be in the horizontal plane.  This ensures that the rotor axis is vertical 

and that there is minimum friction on the bearings.  With higher friction, then at lower flows errors will be 

observed.  In the worst case, the minimum flow measurable will be higher as well. 

3. Air pockets within the flowmeter.  When we calibrate on our flow rig, we are able to remove the 

air pockets by manipulating a flexible hose.  This is necessary on all flowmeters below LM01 in size.  

Above this size then the simple throughput of water removes the air, but below this size then some 

assistance is required  Removing the air pocket can also be effected just by twisting the flowmeter along 

the axis of the pipe.   

4. Vibrations in the pipe and flowmeter may cause extra pulses to occur but we would find this 

unusual.  Clamping the meter may assist. 

FILTRATION 
It is good practice to install a filter of 90 or 100 micron mesh.  However this may not be possible on 

grounds of the pressure drop involved in using such an item.  A feature of the Litre Meter flowmeter is 

that the floating action of the bearing ball in its sapphire bearing cup is also designed to avoid the 

problem of particles.  The rotor assembly can be removed for cleaning without removal of the transmitter 

from the pipeline. 
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PULSATION OF FLOW 
If a pulsating flow occurs the transmitter will give an apparent over-reading of flow volume.  This is due 

to the over-run effect of the extra energy imparted by the increasing pulse.  It is possible to recalibrate 

the instrument on a direct pro rata basis to eradicate this error if the pulsation is constant. 

ENTRAINED AIR IN FLOW 
If the fluid flow contains air this can give not only volumetric error but can also affect performance of the 

transmitter by the collection of air in the rotor chamber.  If this occurs it will be observed that the flow 

rate will rapidly fall off when a constant flow is present.  If the flow is stopped and restarted having a 

purge effect, then the flow rate would be restored only to fall again later.  At very low flow rates there is 

the possibility that small bubbles can attach themselves to the rotor, which would give a reduced 

reading and a higher minimum measurable flow.  These effects of air entrainment cannot be calibrated 

out of the system function; therefore it is desirable to check pumps and inlet piping for points at which 

air may be entering the system. 
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GENERAL INFORMATION   
 

All turbine type flowmeters provide a pulse output and have a characteristic known as the meter factor 

(pulses per litre).  The meter factor is the number of output pulses per unit volume of flow. At different 

flow rates the meter factor will be slightly changed.  The Litre Meter pelton wheel turbine meter has an 

exceptionally wide range of flow rate measurement and a factory calibration certificate is supplied with 

each meter. 

 

TRANSMITTER CALIBRATION CERTIFICATE 
 

The certificate gives a full description of the flowmeter identified by its serial number.  It shows the 

various test flow rates and the respective pulses per litre values.  Unless otherwise specified, a meter 

factor representing a range of flows would be chosen. 

 

If some other maximum value of flow rate or nominal flow is specified by a client, a suitable meter factor 

will be selected for this flow rate.  Re-selection of a meter factor and adjustment for installation 

conditions is a simple procedure outlined in the Instructions. 

 

The certificate also shows the complete breakdown of the meter into its constituent parts.  Stock 

numbers are used extensively to aid the selection of spares items.  When ordering spare parts it would 

be useful to quote the serial number which can be found on the certificate or engraved on the body or 

electronics. 

 

The frequency for maximum flow is shown.  If a pulse generator is available it can be used in calibration 

to set flow rate displays and analogue outputs.   

 

Litre Meter transmitters are factory calibrated on water flow at 20°C and variations in application 

temperature will cause a corresponding volume change.  In addition, even with water, small viscosity 

changes occur over wide fluid temperature differences.  For fluids other than water which have viscosity 

characteristics, recalibration under site conditions may be required.  The effect of volume testing and 

comparison to the original system calibration is to modify the meter factor number used.  Any 

modifications should be marked on the calibration certificate for future reference. 

Caution: Meter disassembly, assembly, modification etc. should only be carried out by qualified 

personnel. 
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INSTRUMENT CALIBRATION CERTIFICATE 
 

A standard calibration sheet is provided suitable for all Litre Meter electronics units.  This details the 

serial number of the particular instrument and identifies the features associated with the part number 

letter and relevant calibration information. 

 

CALIBRATION 
 

Most Litre Meter pelton wheel flowmeters are calibrated using a gravimetric method.  A flow rate is 

established through the flowmeter with the output flow returning to the main reservoir.  At the 

commencement of test, the output flow is diverted into a weigh tank.  When sufficient volume of water 

has been collected in respect of that particular flow rate, the output flow is diverted to the main reservoir 

once more.  The time for the volume of water to be collected is recorded, together with the number of 

pulses produced by the transmitter.  Water has a specific gravity of 1 and therefore the weight of the 

water recorded equates to volume.  In fact, we also adjust for the density of water by determining the 

temperature of the water at time of calibration.  Volume divided by time equals flow rate.  The number of 

pulses divided by volume equals the pulses per litre meter factor.  The calibration certificate is prepared 

from a table of these values.  If on-site calibration is required and a known volume of fluid flow can be 

established, then the same calculations apply to reproduce the calibration certificate.  If the fluid flow is 

viscous a recalibration may be required including an SG adjustment, although changes in density and 

lubricity sometimes offset the effect of viscosity itself and the resultant can be close to a water flow 

calibration. 

 

If it is not possible to accurately time and collect pulses on site, then the system may be recalibrated on 

a proportional basis to the original factory calibration, finally establishing the changed meter factor 

which would be registered on the transmitter calibration certificate.  Further details are given at the end 

of this document.  When fitting a replacement turbine ring assembly it is desirable to recalibrate the 

system, although when replacing the transmitter electronics no recalibration is required.   
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SIZE SELECTION 
It is normal practice to employ the smallest meter possible for each application, i.e. to select a flowmeter 
having its maximum flow rate at a little higher but as close as possible to your operating flow rate.  
 

Type Litres/min 
minimum 

Litres/min 
maximum 

UK Gal/min 
minimum 

UK Gal/min  
Maximum 

LM003 0.004 0.060 0.0009 0.013 

LM005 0.006 0.10 0.0013 0.022 

LM01 0.01 0.25 0.002 0.55 

LM05 0.02 1.3 0.004 0.29 

LM24 0.03 4.3 0.007 1 

LM45 0.04 6.3 0.009 1.4 

LM48 0.06 8.0 0.016 2.1 

LM90 0.08 15 0.018 3.3 

LM220 0.1 28 0.022 6.2 
MM12.5 1 65 0.22 14.3 

MM20 2 130 0.44 28.6 

MM25 3 160 0.66 35.2 

MM30 5 220 1.10 48.9 
MM37 7 350 1.54 77 

MM50 10 500 2.20 110 

MM62 20 800 4.40 176 

MM75 25 1300 5.50 286 

MM100 50 2200 11.0 484 

MM150 100 5000 22.0 1100 

MM200 300 8200 66 1880 

MM250 400 13500 88 2970 

MM300 500 20000 110 4400 

 

Other intermediate sizes are also used – please check the calibration certificate in all cases. 
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PRESSURE LOSS 
All flowmeters produce a certain pressure loss in their operation and the Litre Meter transmitters are 

designed to incur approximately 10 psi pressure drop at maximum flow.  Where pressure drop is a critical 

factor a larger transmitter may be specified to reduce such pressure loss.  The pressure drop across the 

meter decreases in relation to reducing flow by a square law, and as the Litre Meter transmitter has a 

very wide range an extremely low value of pressure loss can be attained by selection of larger meters. 

 

 

Care should be observed on start up to avoid high pressure drops across the flowmeter.  There is a risk 

of the rotor breaking or bearing damage if a high pressure drop or a high acceleration across the 

flowmeter is experienced.  Typically this may be caused by: 

 

w Air in the line 

 

w Opening a valve too quickly 

 

w Purging with compressed air (or steam) 

 

w A sudden introduction of fluid into an empty pipe 

 

To prove the flowmeter is functioning without being installed in the line, it is possible to blow gently 

through the meter.  You may be able to hear the rotor rotate and see the flow display.  Ensure that any 

dangerous fluids that may be on the rotor assembly are removed before this test.  Please do not use an 

airline as the rotor may break.   
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OPERATION OF LITRE METER ELECTRONICS UNITS 
If a Litre Meter instrument has been provided with the transmitter as a system, correct installation 

according to the colour code and connection to the plug or instrument direct will ensure the system's 

performance.   

 

The transmitter electronics has a 4-way M12 sensor connector [IEC-61076-2-101] rated to IP67 e.g. 

compatible with Brad Harrison, Hirschmann, ERNI, Murr and Turck Banner.  The flowmeter is normally 

supplied with a separate 5m lead with the mating connector.  The signal is an NPN open collector, 8 to 

28Vdc input.  TTL and PNP are optional outputs.   

 

INTRINSIC SAFETY VERSIONS: 

In Intrinsically Safe versions the electronics are protected by an IP65 die cast aluminium epoxy coated 

enclosure.  The cap remains in situ and the box and sensor can be released using the 2 socket cap head 

screws on the inside of the electronics enclosure.   
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MAINTENANCE NOTES: 
If it is necessary to remove the electronics then the line should be depressurised and drained.  (With the 

LMX this can be performed whilst pressurised.  Simply unscrew the electronics by hand.  If a screwdriver 

is waved in front of the end of the electronics then the flowmeter action will be simulated.) .  The PTFE 

gasket/FPM O ring should be handled with care, as it needs to be re-used.  Spare gaskets are available 

from the manufacturer. 

The turbine ring assembly can then be simply pulled out.  If it is held against the underside of the 

electronics and gently blown then the flowmeter action will be duplicated.  (Ensure that any dangerous 

fluids that may be on the rotor assembly are removed before this test).  

Caution: Meter disassembly, assembly, modification etc. should only be carried out by qualified 

personnel. 

If the installation is poor then it may be possible to effect an in-situ flow calibration at various flow rates 

to establish the effect on the flowmeter.  If the operating flow range is small, a new "meter factor" of 

pulses per litre could be used optimised for the smaller range as a result of in-situ testing.  Non-linearity 

over a wide flow range can be minimised using a microprocessor instrument having a linearising signal 

processing facility.  In this case the display or flow rate signal will have an enhanced accuracy over and 

above the flowmeter performance. 

 

DISASSEMBLY 
In most versions the stalk may be removed from the cap under pressure by knocking out the 1/8” cross 

pin.  In the 120bar version the electronics may be unscrewed under pressure.  In intrinsically safe 

versions the coil cartridge is removed by undoing the nut nearest the flowmeter body on the main 

connection between the body and the electronics enclosure and then undoing the retaining screw (max 

pressure 590 bar) or undoing the knurled nut. 

 

30 bar, 100 bar and 120 bar:    LM003 and 005 versions have an internal jet system.  This can only be 

accessed by taking off the cap and removing the ring assembly.  The plate is held in by an M3 cross head 

screw. 

 

The caps can be removed without affecting calibration.  After de-pressurisation simply undo the screws 

and remove the cap.  (30bar: unscrew the cap using the flats)  The ring assembly can be taken out and 

cleaned (see separate instructions).  Some jets are screwed into the base of the chamber.  These can be 

removed with the appropriate tool and cleaned, if required. 
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FUNCTION OF TRANSMITTER ELECTRONICS 
For those applications where a Litre Meter instrument is not used, the following information is applicable to either 

the terminals as referenced on the decal of the transmitter or the cable supplied: 

 Description M12 plug Connections Spade 

Connectors 

(-) Negative connection 0V Signal return Blue /White* pin 2/3 Green  

(+) DC supply connection 11 - 27Vdc acceptance.  Please 

consult factory if lower values need to be used. Versions 

down to 5V dc are available. 

Brown pin 1 Red 

(MTR) Signal.  Connection from this terminal to +Vdc supply line 

carries a 3mA constant current sinking pulse when the 

transmitter is in operation or calibrate mode.  The maximum 

frequency of the pulse output depends on the size of the 

flowmeter and can be from 100 to 800 Hz at the normal 

maximum flow rate.  This is specified on the transmitter 

calibration certificate.  If unit is marked TTL or PNP then 

signal is TTL or PNP.  If unit has a green top PNP.  If unit 

has a blue top TTL. 

Black pin 4 

(*use White as Signal 0V) 

Blue 

(CAL) This terminal provides a calibrate function.  A 10 Vdc frequency signal may 

be applied referenced to (-).  The frequency input to this terminal will 

produce an identical frequency output on the (MTR) connection.  Please 

note that the calibrate input is sensitive to noise and it is useful to check 

the system for noise pick-up by applying a calibrate signal at the 

instrument location to check for any corruption on the pulse output 

system.  As the normal output has a greater noise immunity, it may be that 

when checking with an input directly at the transmitter terminals, (which 

does not subject calibrate the input signal to noise pick-up), then the 

output signal may be sound.  If this is the case then the choice is open to 

leave the calibrate input disconnected or re-route the cable until no noise 

is found under any circumstances 

Not Available 

 

Yellow 

SS electronics (encapsulated epoxy block):  

Pulse width potentiometer: For all instruments except those having analogue flow rate indication, this potentiometer should be turned fully 

anti-clockwise.  Other settings could give rise to errors.  (This potentiometer is not fitted to GN, SN and PVC flowmeters or their derivatives.) 

White connectors with pink wires attach to twin pins (no special orientation required). 
 

 

      WEEE – Please contact us to initiate a return request. See our policy on the website. 
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Fault Finding: 
The Pelton Wheel flowmeter is very simple.  There is one moving part which is the rotor and there is a pickup 
electronics with coil.  Here is a comprehensive list of symptoms and causes: 

Symptoms: 
1  Rotors breaking 
2  No flow 
3  Wrong Flow 
3.1  Reading too high 
3.2 Reading too low 
4  Inconsistent/intermittent display 
5  Meter won't go as low as original calibration 

1 - Rotors breaking 

 
Could be: 

 Over-acceleration due to: 
 Steam cleaning 
 Purging 
 Snap open valve 
 Meter not being fully charged at switch on 
 Other process acceleration 

 2 - No flow 

 
Could be: 

 No flow 
 Rotor not rotating, fluid will still go through chamber of rotor is stuck. If the transmitter top housing is 

removed, the turbine assembly may be easily taken out. Holding the ring so that the rotor shaft is vertical, 
gently blow it to produce rotation (ensure that any dangerous fluids that may be on the rotor assembly are 
removed before this test). It should be free moving and able to slowly rotate. If not, wash it out using a 
weak detergent solution. Adjustment of the bearings may be effected to free the rotor after unlocking their 
grub screws but this will alter the calibration of the transmitter and is to be avoided if possible. When the 
rotor is freely rotating, hold it against the top housing in its normal location and blow it to produce an 
output and indication. 

o check for particles 
o check that viscosity and flow rate conditions will provide rotation 

 Blocked jet, 220 unlikely but 05 and smaller a possibility 
 Air trapped in chamber, perhaps with meter in wrong orientation 
 Sensor not working 

o too far from ferrite on rotor 
o not connected 
o defective 
o A defective stalk/sensor assembly in the case of SS and IS flowmeters: A check can be conducted 

if a resistance meter is available which would almost certainly verify the integrity of the stalk 
assembly as follows: Taking the 2 wires from the stalk, the resistance across them should be 
approximately 5.5 Ohms. Taking each individual wire and checking it with respect to the stalk 
itself, the resistance should be in excess of 10 megOhms. 
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o A defective transmitter electronics: Substitution of the electronics with a spare, if it is available, 
will determine whether this fully potted unit is functioning or not. It is possible that the calibrate 
input to this electronics provides a corresponding output but the unit does not work in response 
to the turbine rotation. This indicates a fault in the coil system of the transmitter electronics. 

 No power to sensor (see excitation below), should be 9 to 24 Vdc depending on electronics type. 
 Display 

o No power - are LCDs on? 
o Is there an output but a display? 
o fault in display 
o Excitation power not being provided by Fluidwell display - switch needs to be engaged. (versions 

PD & PM only i.e. not loop powered or battery powered versions) 
o Fluidwell display could be programmed so that no display occurs below a certain frequency. For 

pelton wheel the cut off time is normally 10 seconds and pulses are 18 (from 3 revolutions of a 
pelton wheel, default value is 30). If, for example it was set to 10 pulses and 0.1 seconds it won't 
work below 100 Hz. 

 FPod stuck at 4mA 
o Could be no programming data or incorrect programming data including linearisation table. 
o Is there power to the FPod? 
o Is there enough power to the flowmeter/transmitter/sensor? 
o Older FPods could latch at 12 mA - now cured 
o In one case there has been corruption of the linearisation data, cause currently unknown 
o Correct input signal? 

3 - Wrong Flow 

 

3.1 - Under-Batching (reading too low) 

 Air entrainment 
 External interference – Check earth is effective  
 Pulsing flow. Can lead to high over-reading with different amounts at different flows. This includes very 

high pulsation e.g. 7000 per minute 
o Digital displays can mask this. 18 pulses on Fluidwell programming might be best - or try 6 and 

see if flow is fluctuating significantly. 
o Pulsation dampener will fix this if properly set up. 
o Pressure gauge is not the best indicator of pulsation as they are often 'snubbed' thereby 

providing a steady display 
 Much lower viscosity than original calibration - unlikely 
 Linearisation points not updated in instrument 
 Incorrect linearisation points, linearisation switched off 
 Linearisation points in incorrect order in instrument - should not apply to a Fluidwell 
 Flow rate and frequency transposed in instrument 

 

Check repeatability of batches and size of batches to diagnose. 
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3.2 - Over-Batching (reading too high) 

 Missing pulses because sensor is marginally adjusted 
 Viscosity too low - rare 
 Flow rate too low 
 Incorrect calibration 
 Linearisation points not updated 
 Linearisation points in incorrect order 
 Flow rate and frequency transposed 
 Partially blocked jet, leading to increased pulses per litre and decreased flow for the same pressure drop. 
 On some older meters there is a jetholder. On LM05 and smaller there is usually a jet seal. If this is missing 

then some of the fluid does not go through the jet and the reading is low and variable with the flow - bigger 
differences at higher flows. 

4 - Inconsistent/intermittent display 

 
Could be: 

 Display not functioning correctly - swap with another 
 Sensor not functioning - swap with another, or disconnect and wave a screwdriver in front of sensor to 

replicate signal 
 Air entrainment in fluid 
 Input issue on display - check setting of instrument for input 
 Local interference - check with another display to see if the same 
 The flow is inconsistent 
 Particles catching the rotor (if lower than expected) - rare 
 Check linearisation points are in the correct order (for example Fluidwell doesn't 'sort' like some linearisers 

do) 
 Check linearisation points are sensible 
 Fluidwell could be programmed so that no display occurs below a certain frequency. For pelton wheel the 

cut off time is normally 10 seconds and pulses are 18 (from 3 revolutions of a pelton wheel, default value is 
30). If, for example it was set to 10 pulses and 0.1 seconds it won't work below 100 Hz 

 Compromised power supply 

5 - Meter won't go as low as original calibration 

 
 Higher viscosity than original calibration 
 Dirt in chamber or jet 
 Different meter orientation to original calibration 
 Air in chamber 
 Wear on bearings 
 Instrumentation can't handle low frequency inputs and goes to zero at a relatively high frequency 
 Instrumentation programming e.g. check frequency and flow rate haven't been transposed. 
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      On-Site Flowmeter Calibration 
 
This procedure must be integrated with the approved Health and Safety policy at site. 
 
The purpose of this section is to outline a general calibration procedure for various flowmeters. It will make specific reference to 
volumetric flowmeters but most of the principles are equally applicable to other flow measurement technologies.  The important 
consideration is that there is access to the reading of the Meter Under Test (MUT) and a sufficiently accurate understanding of the 
actual flow rate. 
 
 

On-Site calibration 
The aim of this calibration technique is to provide data to the user 
such that the instrumentation can be adjusted to show the correct 
flow rate and/or total 
 
This will be done by 

o maintaining a known flow rate and 
o monitoring the output of the MUT 

 

Precautions: 
 Flush/Clean piping prior to installing the meter or 

any pipework changes 
 Ensure that a liquid system has no air or vapour 

entrained 
 Ensure that the flow variations during testing are at 

a minimum, usually better than ±1% variation 
 Ensure there are no protruding gaskets upstream of 

the meter (for turbine meters etc.) 
 Measure the piping to ensure that dimensions and 

finish are within standard limits 
 Ensure that the measurement equipment is 

installed in accordance with standards or to the 
manufacturer’s recommendations 

 Avoid pulsating flow and cavitation to have meaningful results 
 

Prepare a weigh tank. The tank should of sufficient size to contain a volume of fluid running at the required 

range of flows for a minute or so.  For example, if the meter has a flow range from 1 to 30 litres per minute then a 30 
litre tank would be appropriate. As the tank may be difficult to empty completely having it a little larger is advisable; 
care should be taken that it is deep enough or so shaped that splashing outside of the tank doesn’t occur. The tank 
needs to be weighed before and after the test to sufficient accuracy. For lower flow rates there is not necessarily a 
requirement to measure 30 litres each time.  This will depend on other factors such as weighscale resolution, 
accuracy of weighscale, accuracy of flowmeter and accuracy of density determination.  This method is normally used 
for water where the density is well known as it measures mass but will be applied to volumetric flow meters. As 
guidance Litre Meter recommends a weighscale with a resolution 10,000 times smaller than the maximum weight 
and a densitometer accurate to the ±0.001 g/cm³ (if water isn’t used).  In some instances a volumetric tank could be 
used where the volume is accurately known. 
 

Prepare start and end of test.  There are two options:  

 

Flying start and finish 
This method is very widely used when flow rate meters have to be calibrated with water. It is perhaps less 
appropriate for the calibration of volumetric meters, or for meters which are being calibrated with oils or fuels. The 
mass flow rate is calculated by dividing the mass collected in the tank by the diversion time, and this can be 
converted to a volumetric flow rate by dividing it by the density at the appropriate temperature. A diversion is 
caused by switching the stream of fluid into a weigh tank at the start of the test and reversing the switch at the end 

 
This is how Litre Meter calibrate flowmeters in the 
factory: 

 
CALIBRATION 
Most Litre Meter flowmeters are calibrated using a 
gravimetric method.  A flow rate is established 
through the flowmeter with the output flow returning 
to the main reservoir.  At the commencement of test, 
the output flow is diverted into a weigh tank.  When 
sufficient volume of fluid has been collected in 
respect of that particular flow rate, the output flow is 
diverted to the main reservoir once more.  The time 
for the volume of fluid to be collected is recorded, 
together with the number of pulses produced by the 
transmitter.  The density of the fluid is determined at 
time of calibration.  Volume divided by time equals 
flow rate.  The number of pulses divided by volume 
equals the pulses per litre Meter Factor.  The 
calibration certificate is prepared from a table of 
these values.  If on-site calibration is required and a 
known volume of fluid flow can be established, then 
the same calculations apply to reproduce the 
calibration certificate.   
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of the test.  Accuracy of calibration is obtained by ensuring the timing error at the start and end is minimised by both 
good technique and also by relatively long test periods (at least 60 seconds, for example) and repeatable, quick 
diversion. 

 

Standing start and finish 
Is simpler than flying start but the following errors can occur: 

 Ensure that the MUT is full prior to testing; a rush of air can lead to large errors. 
 If the start system is relatively slow there may be a significant part of the test which is at a varying flow rate – the same 

applies for the end portion.  Timing may be hard to calculate. 
If it is intended to use a standing-start-and-finish method of calibration, it is probably better to use a weighscale if the test fluid is 
water or a viscous oil (above, say, 5 cSt), and to use a volumetric tank with low viscosity hydrocarbons (below, say, 5 cSt). 
 

Installation 
 If not already installed; install MUT into piping. Tighten all pipes/flanges to avoid leaks. Select appropriate pipe work for 

each meter style; use markings on meter for flow direction and orientation.  Ensure meter is centred within pipework. 
 If not already connected electronically; connect display to meter.  Ensure display is set to show either 

 total or 
 flow rate 
 Alternatively pulses or an analogue signal can be measured 

 Before commencing test make sure weigh tank is empty or nearly empty. Close valve and tare scales to show zero.  
 Switch on pump and control flow 
 Reset total on display (if only flow rate display is available, note the value for the duration of the test and calculate the 

average at the end of the test) 

Commence the test.   
 Either divert the flow or commence the flow. 
 When the tank has reached the specified weight (or time) then divert the flow back or stop the flow. Record the 

weight/volume, empty tank as necessary, rest the weighscale. 
 Repeat for each flow rate as required – factory calibration normally covers from minimum flow rate to maximum flow rate 

in 8 steps but if the usage is over a different or reduced range than that should be reflected in the calibration flow rates.  
Additional confidence can be gained by repeating the tests at each flow rate. 

 Finish calibration 
 Assess MUT performance 

 

Calculations: 
 Compare either: the actual flow rate i.e. the mass or volume divided by the length of the test against the displayed flow 

rate 
 Or: the total collected against the displayed total or calculated total. 
 Create a table of results over the range of flow rates used. 
 Using the manufacturers original calibration certificate recalculate any data into new ‘points’.  This assumes that a set of 

linearization data has been entered originally into the instrumentation. (In some cases a single meter factor is used.  The 
table of results can be used to provide an average meter factor over the range of flow rates tested which will provide a 
better series of readings once modified.) 

 Enter the new data into the instrumentation 
 Ideally, run the tests again to check the results over a few of the flow rates and confirm the calculations. 

  
Calculation examples can be found on the next page: 
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 Data Collection 

A B C D E F G H 

1 
Test # 

Approx. 
flow rate 

Weight 
collected 

Time for 
test 

Density 
Calculated 
Volume 

Displayed 
Flow rate 

Actual flow 
rate  

2  
Litres/hour Kg Seconds gm/cm³ Litres 

 
Litres/hour 

 
3 Col C Col F*3600 

4 Col E Col D 

5 

6 1 1500 25.106 60.015 1.0015 25.068 1500 1503.73 

7 2 1500 24.976 59.866 1.0015 24.939 1495 1499.66 

8 3 1500 24.807 59.432 1.0015 24.770 1492 1500.39 

9 

10 4 1200 15.887 44.215 1.0015 15.863 1245 1291.59 

11 5 1200 16.015 43.965 1.0015 15.991 1240 1309.40 

12 6 1200 15.757 44.023 1.0015 15.733 1233 1286.61 

13 

14 7 etc. 

15 8 etc. 

Data Analysis 

A B C D E F G H I 

16 
Data 
Sets 

Displayed 
Flow rate 

Actual flow 
rate 

Difference 

17 (Col G/Col H)-1 

18 Average of tests 1, 2 and 3 1495.667 1501.262 -0.37% 

19 Average of tests 4, 5 and 6 1239.333 1295.863 -4.36% 

20 Average of tests 7, 8 and 9 

21 etc. etc. 

Original Data Revised Data, after calibration 

A B C D E F  G H I 

22 
  Flow Rate 

Meter 
Factor 

    Flow Rate Old Difference New 

23 
Run 

Litres per 
hour 

Pulses 
per litre 

  Run 
Litres per 
hour 

Pulses 
per litre 

was 
Pulses per 
litre 

24 # l/hr ppl   # l/hr ppl   ppl 

25 
from original or last calibration certificate         

Col G 
x(1+Col H) 

26 1 1686.06 851.815   1 1501.262 851.815 -0.37% 848.640 

27 2 1237.26 850.707   2 1295.863 850.707 -4.36% 813.596 

28 3 918.06 851.688   3     etc.   

29 4 603.90 857.140             

30 5 484.314 868.801     

31 6 363.030 879.710     

32 7 244.398 890.983     

33 8 127.716 918.669     

34 9 53.412 941.109     
 


