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OVERVIEW 
 
 
The Turbopulse is a high accuracy turbine meter used to measure the flow of low viscosity 
liquids. 
 
The basic meter is available with a frequency output (mV sine wave) or a pre-amplified square 
wave output (4 & 20mA pulse). These meters have MS (military style) plug/socket or junction box 
with terminals for the pulse output connections. 
 
Alternatively the meter can be supplied fitted with integral instruments such as the BT totaliser, 
RT flow rate totaliser or EB batch controller. If your meter is fitted with an instrument refer to the 
relevant instruction manual for details of the outputs & functions available. 
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1.2 Specifications 
 
 Sizes :  15 models from 15mm ~ 500mm ( ½" ~ 20", DN15 ~ DN500 ) 
   [ see model No. designation for information on available sizes ] 
 
 Body material : 316 SS (1.4401) 
 
 Flow ranges * : 0.11~1.1 m3/hr to 700~7000 m3/hr  

(0.5~5 USGPM to 3000~30000 USGPM) 
[ see model No. designation for information on available sizes ] 
* All meters will tolerate flowrates to125% of maximum for short runs 

 
Viscosity limit : 10cSt recommended maximum to maintain linear flow range 
 
Accuracy : +/- 0.5% of reading over 10:1 range as standard, +/- 0.15% range 

optional for sizes 100mm (4", DN100)  and larger. Accuracy over the 
full flow range is improved to within +/-0.2% when utilising the 
linearisation feature of the optional RT flow rate totaliser 

  
 Repeatability : +/- 0.02 to 0.05% under steady flow conditions 
 
 Max. pressure : Threaded versions to 250 bar (3675 psi), flanged meters according to 

flange specification 
 
 Temp. range : -50~120ºC (-58~250ºF), optional 240ºC (465ºF)  max. 
 
 Pressure drop : Approximately 0.28 bar (4psi) at maximum flow (SG=1.0, Vis.=1 cSt) 
 
 Rotor material : ANSI 431 or SS 430/410 where cast 
 
 Bearing support : 316 SS (1.4401) 
 
 Bearings : Tungsten carbide sleeve 
 
 Output (std.) : Reluctance type pick-off coil (40 mV P/P at minimum flowrate),  

20 metres maximum transmission distance 
 
 Preamplifier : Two wire 4~20mA current pulse modulated (12~24vdc), 3000 metres 
   maximum transmission distance 
 

Environmental  IP66 (Nema 4). I.S. Intrinsically safe option. 
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1 INTRODUCTION

1.1   Model number designation
Model   ( connection size & flow range )

TP010  1/2"  ( DN15 ) 0.11 - 1.1 � � ��� ( 0.5~5 USGM )     

TP012  3/4"  ( DN20 ) 0.22 - 2.2 � � ��� ( 0.9~9 USGM )     

TP015  3/4"  ( DN20 ) 0.4 - 4 � � ��� ( 1.9~19 USGM )     

TP020  3/4"  ( DN20 ) 0.8 - 8 � � ��� ( 3.6~36 USGM )     

TP025  1"    ( DN25 ) 1.6 - 16 � � ��� ( 7~70 USGM )     

TP040  1 1/2"  ( DN40 ) 3.4 - 34 � � ��� ( 15~150 USGM )     

TP050  2"  ( DN50 ) 6.8 - 68 � � ��� ( 30~300 USGM )     

TP080  3"  ( DN80 ) 13.5 - 135 � � ��� ( 60~600 USGM )     

TP100  4"  ( DN100 ) 27 - 270 � � ��� ( 120~1200 USGM )     

TP150  6"  ( DN150 ) 55 - 550 � � ��� ( 240~2400 USGM )     

TP200+  8" ( DN200 )  to 20" ( DN500 ) - consult factory for details 
Body Material

S  316 stainless steel
Connections

1  BSPP threaded
2  NPT threaded
3  Tri-clamp ferrules
4  ANSI-150 RF flanges
5  ANSI-300 RF flanges
6  PN10 flanges
7  PN16 flanges

Process Connection Material 

T  BSP/NPT threaded ( stainless as per body material ) 
S  316 stainless steel flanges
C  carbon steel flanges

No.of Pick-offs

- 1  one
- 2  two x 90 deg. electrically offset

Pick-off Style
1  MS connector
2  flying lead (for Integral Options)

Pick-off Type
1  standard   ( 120ºC [250ºF] max.)  MS & FL
2  hermetically sealed, high temp ( 240ºC [460ºF] max.)
3  intrinsically safe    ( 120ºC [250ºF] max.) MS & FL
4  integral preamplifier ( 65ºC [150ºF] max.) MS only

Linearity
1  +/-0.5% (standard)
2  +/-0.15% (custody transfer)

Integral Options
JB Exd junction box CENELEC approved
PA Exd preamplifier CENELEC approved
FI Exd F/I convertor CENELEC approved
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1.3   Principal of operation 
The Turbopulse turbine flowmeter consists of a helically shaped turbine rotor supported in two 
tungsten carbide bearings, the rotor being solid ferritic stainless steel of a grade compatible 
with the metered liquid, all contained within a housing of non-magnetic stainless steel.  A pick 
off coil having a permanent magnet core is mounted in the housing adjacent to the rotor blade 
tips such that a magnetic circuit is set up via the rotor blades (fig.1). 
 
Rotation of the rotor varies the reluctance of this  
magnetic circuit and the flux changes induce a  
small voltage in the coil, the frequency of which 
is directly proportional to the rotor speed and 
therefore proportional to the volumetric flow rate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.4   K-factor 
Referring to the typical performance curve it will be seen that pulses per unit volume are 
almost constant over a wide range of flowrates and it is thus possible to establish a meter      
K-factor (pulses per unit of volume or mass) by which the output pulse must be divided in 
order to register meaningful engineering units on the associated electronic register / integrator. 
 
Linearity figures vary according to the size of the meter and the metered liquid conditions but 
are generally within +/- 0.5% of reading with point repeatability of +/- 0.1% of reading. Linearity 
over the full flow range is improved to within +/- 0.2% of reading when utilising the linearisation 
program feature of the optional RT flow rate totaliser.  
 
1.5   Pressure drop 
As would be expected with any device with a fixed cross sectional area the pressure drop 
across the meter varies as the square of the flowrate, for Turbopulse this figure is 
approximately 0.28 bar (4 psig) on water flow at maximum flowrate for each size meter. 
 
1.6   Viscosity effects 
The effects of increasing viscosity reduce the linear flowrange, the lower end flow rate is to be 
raised as the viscosity increases with a maximum viscosity of 10cSt. To calculate the low end 
accurate flow rate limit  use: 0.7 x the square root of the metered liquid viscosity in cSt x 
normal minimum flow rate. Eg. If normal flow range is 10~100 l/min then for viscosity of 5 cSt 
time minimum accurate flow rate would be 15.65 l/min.   
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2. INSTALLATION 
2.1   Meter orientation 
The meter may be installed in horizontal or vertical pipes, with vertical pipes it is preferred to have 
the flow passing upward so that any entrained air bubbles will pass quickly. Ensure that the arrow 
on the meter body is in line with the direction of flow.  
  
2.2   Flow conditioning  
All turbine flowmeters should be installed with a minimum of ten diameters of straight pipe up-
stream and five diameters down-stream (fig. 2), except where the flowmeter is installed directly 
after a valve or centrifical pump when the minimum straight up-stream length should be increased 
to 20 diameters. Bends & elbows up-stream of the flowmeter should have a minimum inside 
radius of twice the diameter of the pipe. Ensure flange gaskets are bore size matched with meter.    
 
 
 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
Reducers where necessary should be of the concentric 
Type with an included angle of 22~30 degrees (fig. 3) 
 
Inlet pipe bore should be matched as closely as possible to that of the meter, but where it is not 
possible to select the exact inside diameter, a smaller inlet diameter should be used in order to 
avoid a sharp step at the meter inlet which would cause liquid swirl effecting metering accuracy. 
 
2.3   Filters 
Whilst most plants requiring precision turbine flowmeters will usually be protected by adequate 
filters or strainers, the recommended mesh sizes for protection of Turbopulse meters are: 
 
 Sizes up to 50mm    0.3mm     ( 300 microns or  60 mesh ) 
 Sizes 80mm bore & above 0.5mm    ( 500 microns or 100 mesh ) 
 
2.4   Pipeline flushing 
If the Turbopulse meter is installed into a newly fabricated pipe system, the up-stream system 
must be purged of foreign matters such as welding slag, sealing compounds and other solid 
materials before installing the flowmeter. Failure to do so may result in serious damage. 
 
2.5   Entrained Air 
Any turbine flowmeter will register the total amount of fluid passing wether this be all liquid or a 
mixture of liquid & gases and it is therefore essential to ensure that the pipeline at the meter is 
completely filled with liquid. Avoid  spinning the rotor at speed with air or gas during start up. 

min. 10 pipe 
diameters 

min. 5 pipe 
diameters 

Fig.  2  
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Fig.  3  
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3. ELECTRICAL INSTALLATION 
 
3.1   Wiring 
Most meters are ordered with the standard non-amplified pick-off coil which produces a flow 
proportional millivolt sine wave signal between 15~1500mV. Connection to the standard coil 
output is two wire and insensitive to polarity. The pick-off coil may be tested by measuring the 
resistance between the two leads, the reading should be between 700~1200 ohms. 
 
Because of the low strength of the standard coil mV output it is important to protect the 
transmitted signal from any form of electrical interference such as AC line frequencies. A twin 
core ( twisted pair ) screened multi-strand signal cable should be used for connection to the 
pick-off coil, recommended cable size being 16/0.2 x 0.5mm² ( 16/0.0078 ). The screen needs 
to be connected at  -0V at receiving instrument. 
 
Cable runs for non amplified outputs should be limited to 20 metres (65 feet) maximum and 
should be kept well away from high energy power supplies and electricals such as motor 
speed controllers, transformers and solenoids. Preferably run the cable in a separate conduit 
to any other wiring. Longer cable runs would require an amplified coil at the flowmeter.  
 
3.2   Intrinsic safety 
For hazardous locations, flowmeters may be provided with intrinsically safe pick off coils which 
would need to be wired through an approved I.S barrier at a safe location (fig.4). Alternatively 
the meter can be fitted with an I.S. instrument such as RT rate totaliser or BT totaliser.  
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3.3 Preamplifier coil  ( optional ) 
An amplified output can be provided by fitting a pre-amplified coil, or amplifier in junction box (PA 
option). The pre-amplifier coil amplifies the low level signal from the integral magnetic pick-off  
providing a current pulsed output suitable for transmission over long distances or through noisy 
electrical environments. The output is a current pulse in the order of 4mA (off) and 20mA (on). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.4   Integral frequency to current converter 
The integral frequency to current converter takes the millivolt signal from the flowmeter pick-off 
coil and converts it to a proportional 4~20mA current output signal proportional to flow rate. 
 
The F/I converter has a two wire connection to the pick-off coil in the junction box, and is two wire 
current loop powered (4~20mA) output to the receiving instrument. Alternatively a 4~20mA loop 
powered output is available from the RT (rate totaliser) instrument. 
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4. OPERATION  
 
4.1   Commissioning 
Immediately after installation or after long periods of shut down, the meter must be slowly 
purged of air. Valves should be opened slowly until the meter and upstream pipe work is 
completely filled with liquid in order to prevent over speeding the rotor. 
 
4.2   Cleaning in place ( CIP ) 
When a system is to be cleaned in line, sterilised or purged without removal of the meter from 
the pipeline, it is advisable to provide a by-pass around the meter to avoid damage to the rotor 
and bearings, unless the following recommendations can be adhered to: 
 

*   The cleaning liquids must be compatible with the materials of the meter. 
 

*   When steam sterilising, ensure that the steam temperature does not exceed the 
              maximum operating temperature of the meter. The velocity of steam must be carefully 
              restricted so that the speed of the turbine is kept below the speed of maximum flow 
              rate on liquids. The same restrictions apply when purging with air or gas.        
 
 
5 MAINTENANCE 
 
5.1   Replacing pick-off coil 
When replacing the pick-off coil it must be hand tightened only, avoid using a wrench or pliers. 
 
5.2   Disassemble  
All internals are disassembled in turn through the end of the meter body. Take special note of 
the position and varying diameters of the two bearing supports so that these may be replaced 
in the same position and reverse sequence during re-assembly. 
 
There are several different forms of retainment of the internals, these are dependant on meter 
size. Sizes 15~50mm (1/2”~2”) use a circlip, 80mm (3”) has a retaining ring and larger sizes 
use a slotted  locking tab and hub nut. Always use a soft aluminum drift and light hammer 
when removing the bearing supports.  
 
Use a pencil or felt pen to mark the bearing supports and rotor with the flow direction to assist 
in re-assembly. 
 
5.3   Re-assembly 
Re-assemble the internals in the reverse order giving particular to the flow direction of the 
rotor, the leading edge of the rotor blades are angled and the trailing edges are squared off  
(fig. 5).     
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6 SPARE PARTS        
 
 
  Calibrated measuring element assembly Suit meter Part No.

TP010 MEA010

  Rotor & shaft, Bearings and bearing supports + circlip TP012 MEA012

TP015 MEA015

TP020 MEA020

Note: The calibrated measuring elements are TP025 MEA025

supplied with a new calibration report TP040 MEA040

which in most cases will have a new K-factor TP050 MEA050

than that of the original meter elements. TP080 MEA080

TP100 MEA100

TP150 MEA150

Pick off Coils Part No.

  Standard pick off coil to 120ºC (250ºF)  with MS connector pins PC-802-MS

  Standard pick off coil to 120ºC (250ºF)  with flying leads PC-802-FL

  I.S. pick off coil to 120ºC (250ºF)  with MS connector pins PCI-802-MS

  I.S. pick off coil to 120ºC (250ºF)  with flying leads PCI-802-FL

  Pre-amplified current modulated pick off coil with MS connector 65ºC (150ºF)  PUA-8700-MS

  Herm sealed, High temp. pick off coil to 240ºC (460ºF)  with leads PC-55-9G

  Herm sealed, High temp. pick off coil to 240ºC (460ºF ) with MS connector pins   PC55-8G                                                                                                                              
  

           
Fig.  5 
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