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1. PREFACE
1.1 GENERAL

This manual contains installation, operation and maintenance instructions for VAF liquid
flowmeters model Series ‘J’ MidFlow® and HiFlow® with connection sizes DN 25 mm (1”) to DN 300
mm (12”).

This manual contains important information for the installer, the operator and for your maintenance
department.

é To ensure safe and correct installation and operation of your VAF Flowmeter study this
manual carefully before starting operations.

For associated equipment supplied by VAF Instruments B.V. separate instruction manuals are
included with those products.

For any additional information contact:

VAF Instruments B.V. Tel. +31 78 618 3100
Vierlinghstraat 24, NL-3316 EL Dordrecht Fax +31 78 617 7068
P.O. Box 40, NL-3300 AA Dordrecht E-mail: sales@vaf.nl
The Netherlands Internet: www.vaf.nl
Or your local authorized VAF dealer. oS aimtio,

Their addresses can be found on www.vaf.nl -

1.2 SYMBOLS

The symbols below are used to call attention to specific types of information.

é A warning to use caution! In some instances, personal injury or damage to the flowmeter
or control system may result if these instructions are not followed properly.

E An explanation or information of interest.

1.3 COPYRIGHT

This manual is copyrighted with all rights reserved. No part of this book may be copied or
reproduced by any means without written permission from VAF Instruments B.V.

While every precaution has been taken in the preparation of this manual, no responsibility for
errors or omissions is assumed. Neither is any liability assumed for damages resulting from the
use of the information contained herein. Specifications can be changed without notice.
MidFlow® and HiFlow® are registered trademarks of VAF Instruments B.V.



2. PRODUCT DESCRIPTION

The MidFlow® and HiFlow® flowmeter is used to measure the flow of a liquid. The read out of the
flowmeter is a resetable register.

The flowmeter can be equipped with optional pulse transmitter(s), LCD counter, batch counter,
ticket printer

2.1 PRODUCT DESCRIPTION “J” MIDFLOW® AND HIFLOW® SERIES FLOWMETERS

Series 'J' MidFlow® and HiFlow® meters operate on the sliding vane principle. The meters consist
of a specially shaped housing in which a rotor can rotate freely. Two pairs of vanes are fitted into
four slots in the rotor. Each pair is positioned by a rod and can move in and out of the rotor. The
radial vane movement is guided by the special inner shape of the housing. This patented
construction provides a dynamic seal between the inlet and the outlet of the flowmeter. The
incoming liquid forces the rotor to rotate. A magnetic coupling transmits the rotor rotations to a
mechanical counter and/or to a pulse transmitter. The pulse transmitter allows remote flow
monitoring or process control.

E Note:

These flow meters are subject to P.E.D. (Pressure Equipment Directive) cat 3.3
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3. TECHNICAL SPECIFICATIONS
3.1 FLOWMETER

The technical specification of the flow meter can be found on the instrument text plate.

Figure 2 Text plate

3.2 OPTIONAL PULS TRANSMITTER

If the flowmeter is equipped with a pulse transmitter for remote flow indication or control, the
number of generated output pulses is stamped on a text plate near the pulse output connector
(Figure 3) or on the pulse transmitter box. If the meter is equipped with a totaliser, the pulse output
information is printed on the data plate of the totaliser.

Figure 3 Dataplate with pulse frequency information



3.2.1 Technical specification pulse transmitters

Inductive type: 1, 2 or 3 passive proximity switches according DIN 19234 (NAMUR). Protection
class IP55; intrinsically safe acc. PTB No. 99 ATEX 2219X and CENELEC
EEx/ia lIC T6...T4, if used with a suitable zener-barrier. Supply voltage 8.2 V
(+0.8V - 0.5V). T6...T4 depending on process fluid temperature with an ambient
temperature of -20°C...+40°C.

Incremental type: 1 per flowmeter, incl. pulse discriminator. Not available in combination with built-
on counter. Max. frequency 5 kHz. Supply voltage 12-35 VDC. Protection class
IP42. Max. operating temperature 120°C.

3.2.2 Intrinsically safe operation

To meet the standards for intrinsically safe operation according DIN 19234 (NAMUR), zener-
barrier(s) (Stahl 9001/3-158-150/00, Pepperl & Fuchs type EGT-101-0, or equivalent) must be
installed between the flowmeter and the associated data processing instrumentation. Consult VAF
Instruments B.V. if further information on zener-barriers is required.

3.3 OPTIONAL PULSE DISCRIMINATOR

The discriminator is used in situations where, as a result of vibrations or pulsations in the liquid
piping, it is possible for the flowmeter to rotate in the reverse direction. This may result in the
generation of spurious pulses by the electric transmitter. By using two pulse transmitters in the
flowmeter, generating two identical pulse signals with a phase shift of 90 degrees, these
measurement errors will be eliminated by means of the pulse discriminator.

The discriminator is housed in a box fitted to the flowmeter and comprises a small printed circuit
board which also contains a pulse amplifier. This makes the device suitable for direct connection
to, for instance, an electromechanical counter or to a relay for further pulse processing.

Electric connections 3-wire screw terminal.

Supply voltage 12 -35VDC

Power consumption 2 VA at 35 VDC (no load)

Input signal 2 NAMUR pulse transmitters or incremental encoders
Pulse memory Up to 15 error pulses

Connections 6-pin connector or cable gland PG 13.5

Max. working temp. 55°C

Output signal Open collector, current sink. lnax 100 mA, Unax 35 VDC
Protection class IP55, DIN 40050

Approved CE



3.4 LIQUID FILTER

The liquid to be measured must be clean and free from air, gas or dirt. Solid particles may cause
excessive wear. It is recommended to install a VAF liquid filter with the following mesh width at the
inlet of the flowmeter:

Meter size Mesh width - Standard
DN 25 to 50 (17 to 27) 0.05 mm (280 mesh)
DN 25 to DN 80 (1"to 37) 0.10 mm (150 mesh)
DN 80 & DN 100 (3" & 4”) 0.20 mm ( 80 mesh)
DN 150 (6”) and larger 0.40 mm ( 60 mesh)

E VAF Instruments B.V. will not be responsible for any damage to flowmeters and
accessories caused by foreign particles in the process liquid.

3.5 WEIGHT OF FLOWMETERS AND COUNTERS

3.5.1 Weight of Flowmeters

Flowmeters without counter Approx. net weight (kg)
DN 25 mm 13
DN 40 mm 16
DN 50 mm 24
DN 80 mm 78
DN 100 mm 108
DN 150 mm - ductile iron 230
DN 150 mm - steel & stainless steel 320
DN 200 mm - ductile iron 460
DN 200 mm - steel & stainless steel 500
DN 250 mm - ductile iron 1020
DN 250 mm - steel & stainless steel 1100
DN 300 mm - ductile iron 1100
DN 300 mm - steel & stainless steel 1300

3.5.2 Weight of counters

Counters Approx. net weight (kg)
Totaliser 1

FlowCount rate totaliser 0,5
Resetable register 7

Ticket printer 7

Mechanical batch counter 14



4. SAFETY INSTRUCTIONS

e Some calibration fluid can be left in the flow meter. This is Shellsol-T or water in case of
stainless steel 316 flowmeter. See chapter 6.4 for more information.
e Be careful, the flow meter can be heavy, and difficult to handle with one person.

5. UNPACKING

The flow meter is a precision instrument and should be treated with care.

The two yellow protection caps on the in and outlet of the meter should be left in place as long as
possible

Be careful not to put any force on the electrical connection box.

6. INSTALLATION AND FIRST USE
6.1 BEFORE INSTALLING FLOWMETER

1. Identify your flowmeter by comparing the type number on the instrument text plate with the
description on the packing list.

E Always quote type and serial numbers when contacting the factory.
2. Record data on text plate of flowmeter in the space below, by filling in the text plate (figure 4).
3. Ensure that the flowmeter is suitable for your process conditions.

ﬁ Never exceed the capacity, temperature and pressure limits specified on the nameplate of

the flowmeter. Consult the factory if the flowmeter must be used for a different process
liquid than originally ordered.

4. Store the flowmeter in a safe place. Do not remove dust caps until just before installation.

Please fill in the details of your flowmeter here.

Figure 4 Text plate on flowmeter body



6.2 GENERAL

é Read this section carefully before starting the installation work.

1. A VAF flowmeter is a precision instrument. Handle it with care.

2. No special tools are required to install the flowmeter. Ensure that your standard tools are fit for
the job.

3. Use the lifting eye, when present, when moving the flowmeter.
4. Make sure the working environment is clean. Ensure that no dirt can enter the flowmeter.

5. Always use personal protective means when working with hot, aggressive and toxic process
liquids.

6. Ensure that local safety regulations are met when installing and operating the flowmeter.

7. The sound level of a working flowmeter will always be lower than 70 dB(A).

6.3 SYSTEM LAYOUT RECOMMENDATIONS

é Warning
The flowmeter body will maintain the same temperature as the process liquid.
Take measures to avoid personal injury from touching a hot or cold flowmeter.

6.3.1 Supporting the flowmeter

The flowmeter must never be used to support the piping or other system components. The
flowmeter and its connecting flanges must be protected against strain or mechanical vibrations.
Either the flowmeter must be supported by the process piping, or both the pipeline and the
flowmeter must be supported.

1. Install suitable pipe brackets at each side of flowmeter (Figure 5).

2. If the flowmeter is equipped with a 'long neck' extension between meter body and counter,
support brackets must be placed around the extension pipe and/or underneath the extension's
mounting console.

E The flowmeter should be accessible from all sides for easy inspection and servicing.
PIPE BRACKETS

/ \
I— T4 —

METER

Figure 5 Supporting the flowmeter
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6.3.2 Bypass piping arrangement

A bypass with manual block valves is recommended so that the meter can be serviced without
interrupting the flow in the system (Figure 6).

E A bypass may not be allowed when the flowmeter is used for custody transfer purposes.

—

R / N
e
FILTER METER

Figure 6 Bypass piping arrangement

6.3.3 To prevent the flowmeter from emptying

To prevent the flowmeter from emptying or siphoning, maintain a back-pressure downstream of the
meter so that it always remains full of liquid. This can be done by raising the pipe line downstream
of the flowmeter, by installing a back-pressure valve or by other suitable method.

6.3.4 To prevent measuring air

Accurate measurement is only possible if it is not influenced by the presence of gas or air. When
the process liquid contains gas or air a deaerator should be fitted upstream of the flowmeter.

6.4 TO INSTALL FLOWMETER

1. Remove dust caps from inlet and outlet connections of flowmeter.
Note that some Shellsol-T calibration liquid may be left in the flowmeter. Shellsol-T is a

flammable liquid (hydrocarbons, liquid, N.O. S (solvent naphtha)); EEG No. 265-067-2,
MITI No. 9-1699, CAS No. 64741-65-7

11



2. Install flowmeter to process piping in accordance with the relevant figure 7

CORRECT INSTALLATION CORRECT INSTALLATION CORRECT INSTALLATION WRONG INSTALLATION

nfefela]]

CORRECT INSTALLATION WRONG INSTALLATION WRONG INSTALLATION

Figure 7

Note that:
- The back cover of the flowmeter must always be in vertical position.
- An arrow on the flowmeter body indicates the direction of the flow.

If desired the counter may be turned in 90° increments to facilitate reading.

6.5 ELECTRICAL CONNECTIONS

The electrical connections of the pulse transmitter and the pulse discriminator are as shown in
figures 8 through 15. For electrical connections between flowmeter and associated electronic
processing instrumentation reference is made to the separate technical manuals of these
electronic instruments.

6.5.1 Connection cables

Each pair of leads between the pulse transmitter and the connected signal processing
instrumentation must be screened separately, as otherwise false pulses might be induced by
external electromagnetic fields.

Use shielded cable with a diameter of 6 to 8 mm and a wire diameter of max. 0.8 mm. The screen
must NOT come into contact with the flowmeter. In the connected instrument the screen must be
connected to the system earth or, in absence of the latter, to the zero connection of the pulse input
terminals.

12



6.5.2 Connections at 6-pole connector

Figure 8 Internal connections of low speed pulse transmitter(s)

HIGH1

=
=

HIGHZ2

Figure 9 Internal connections of high speed pulse transmitter(s)

HIGH!

LOW1

HIGH/LOW?2

Figure 10 Internal connections of a combination of low and high speed pulse transmitters

+

+

s dde dde.
e

-

Figure 11 External connections
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Figure 12 External connections to safety barrier

6.5.3 Inductive pulse transmitter in totalising counter

TO CONNECTED
INSTRUMENT

Figure 13 shows how the pulse generator(s), when installed, is/are internally wired.
When the pulse output cable from the totaliser is provided with a 6-pole connector, the internal

wiring is as shown in figure 14.

Wiring of pulse generators: Brown White —
Yellow — Green — |

Connections of pulse transmitter

1 low frequency pulse transmitter * low: e

1 high frequency pulse transmitter * high: e

2 low frequency pulse transmitters low: e low: e

2 high frequency pulse transmitters high: e high: e

1 low + 1 high frequency pulse low: e high: e

transmitter

* Low frequency pulse rates include 1 & 10 pulses/litre (meter models JX025 & JX040), and 0.1 &
1 pulse/litre (meter models JX050). Other pulse rates are high frequency type.

Figure 13 Wiring of pulse generators inside totaliser
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6-pole Cable
connector

High1 + White

Green
Brown
Yellow
Brown
Yellow
White

Green

High2 +

Low1 +

Low2 +

glomm|o|O|(w (>

RIGHT-ANGLED STRAIGHT 6-PINS
6-PINS PLUG PLUG

Figure 14 Internal wiring of connector plug

6.5.4 External connections at pulse transmitter box

Pulse Transmitters

Blue

Brown Brown
é P4 @
2 %nzl BCA
YN O
%@ LED

&

1

&

O
O

| s

0 %
ovoe J 1 |_5upp|y

Voltage 12-35 VDC

Pulse Output
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Pulse output Load (Rx) Zener diode (Zd)

Open-Collector - -

5V puls * 2k4 47V-04W

12 v puls * 1k4 12V-04W

* supply voltage 24 VDC

Calculation Rx supply voltage - required voltage
0,008

Figure 15 External connections of flowmeter with pulse discriminator and inductive or incremental
pulse transmitters in pulse box with Pg 13,5 cable gland

6.5.5 External pulse transmitter

Veeder Root type reset counters and batch counters can optionally be equipped with a side-
mounted pulse transmitter housed in an explosion-proof box. The box contains an SPDT reed

switch.

Technical specification

Pulse rate
Contact rating

Operating temperature

Electric cable
Housing
Conduit connector

1 or 10 pulses per revolution of the right-hand figure wheel.

Max. 50 VA non-inductive, not to exceed 250 V or 3 A.

-40 to 70°C

45 cms long AWG wire, internally soldered to terminals.

EEx-d IIA T6. For use in hazardous locations, Class 1, Groups C and D.
¥2"-14 NPT female

6.5.6 Electrical connections of external pulse transmitter

An electrical connection diagram is supplied with the Veeder Root counter

é The green earth wire must not be connected to any point at the flowmeter side, but must
be connected to the earting point of the connected pulse signal processing instrument.

7. OPERATING INSTRUCTIONS

7.1 START UP PROCEDURES

Before initial start-up of a flowmeter system, or when taking the installation again into use after a
major repair or revision of the piping system, the following procedures are recommended.

16



1. Remove filter element of liquid filter installed ahead of flowmeter.
2. Remove flowmeter from liquid system and replace it by a pipe piece.

3. Flush entire liquid system to ensure that all dirt and other foreign matter that could damage the
flowmeter have been removed.

A CAUTION
e Do not flush ductile iron and steel flowmeters with water.
¢ NEVER exceed maximum flowrate (Qnmax,, See textplate of flowmeter)
e When re-starting the flowmeter measures must be taken to avoid the presence
of solidified or cured liquids inside the flowmeter. Failure to do so may result in
breaking of the magnet or magnet shaft.

A 1

FILTER METER

—

FLUSHING PIECE

Figure 16 Flowmeter system with bypass

7.1.1 Initial start-up of a flowmeter system with bypass

Close valves A, B and C (Figure 16).

Remove flushing pipe piece. Re-install flowmeter and filter element.
Start pump and/or open storage tank valve.

Slowly open bypass valve C completely.

. Open valve A slightly (5-10%).

Slowly open valve B. Dependent on the internal resistance in the system, the flowmeter may
start running. If it does, limit the flow to approx. 20% of its capacity.

I

7. Slowly close bypass valve C until flowmeter just starts running. Let the flowmeter run on this
limited flow for a couple of minutes, to ensure that no air or gas will be left in the flowmeter.

8. Slowly open valve A, and if necessary also valve B, completely.

9. Slowly close valve C completely.

17



7.1.2 Initial start-up of a flowmeter system without bypass

Close valves A and B (Figure 17).

Remove flushing pipe piece. Re-install flowmeter and filter element.
Start pump and/or open storage tank valve.

Open valve A slightly (5-10%).

Slowly open valve B until flowmeter just starts running. Let the meter run on this limited flow for
a couple of minutes, to ensure that no air or gas will be left in the flowmeter.

O & 0N =

o

Slowly open valve B completely.

\l

. Slowly open valve A completely.

FLUSHING PIECE

FILTER METER

—

FLUSHING PIECE

Figure 17 Flowmeter system without bypass

7.2 OPERATING OF COUNTERS

This section only contains concise operating procedures. For additional functional description of
counters, separate technical manuals can be ordered from the Literature Department of VAF
Instruments B.V.

7.2.1 Totalisers

The resetable totaliser is supplied with a separate reset key.

Figure 18 Resetable totaliser

18



7.2.2 FlowCount rate totaliser

Figure 19 FlowCount rate totaliser

The Model E200 FlowCount Rate Totaliser is fully programmed in the factory, in accordance with
the flow data supplied by the customer. The instrument will display rate, resetable total and
accumulated total.

FlowCount is an indicating instrument and may optionally be equipped with a 4-20 mA output, or a
DC power input and flow alarm.

1. The accumulated total is displayed by pressing the [ACCUM TOTAL] key.

2. The resetable total can be reset at any time by pressing the [RESET] key.

3. The flow rate is continuously displayed.

The instrument also has a display test mode which can be entered by simultaneously pressing all
three front panel keys, followed by pressing the [PROGRAM] key. All segments of the display will

then show.

To exit the test mode, press the [ACCUM TOTAL] key and while still holding, simultaneously press
the [RESET] and [PROGRAM] keys.

E A technical manual with more details is supplied with each instrument.

7.2.3 Resetable flowmeter reqgister

Figure 20 Resetable register
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1. To reset indicating wheels to zero, turn reset knob, on right-hand side of register, clockwise.

ﬁ Do not turn reset knob counter clockwise.
Do not reset register while counting.

2. Do not start delivery unless shutter is in full open position. If numerals on indicating wheels are
not in full view, resetting operation has not been completed, in which case turn reset knob
clockwise until shutter disappears and reset knob returns to its normal position.

7.2.4 Mechanical batch counter (preset counter)

Figure 21 Mechanical batch counter

é The batch quantity can only be set when the flowmeter is not running.

1. Reset upper register, if required, as described in paragraph 7.2.3.

2. Hold the white 'set' button (left-hand button) pressed in and set the batch quantity using the
black selection buttons.

3. Start the fluid flow by moving the lever to its extreme right position.
4. To interrupt flow in case of emergency, press the red 'stop' button.

5. After the trouble has been corrected continue batching by operating the start lever again.

7.2.5 Ticket printer

Figure 22 Dual handle reset ticket printer mounted to resetable flowmeter register

20



Tickets are not supplied by VAF Instruments B.V. A dimensional drawing showing the
positions of the start and finish readings and of the pin-hole is available on request.

To operate ticket printer:
1. Lift cover and insert ticket until it bottoms out.
2. Turn crank to secure ticket and print starting amount.

3. After delivery turn crank again to print final amount and to release ticket.

Before delivery the accumulative model prints the total remaining from the previous delivery.
After delivery it prints the total accumulated at that point. The amount just delivered is found by
subtracting the previous total from the accumulated total.

The zero start model first prints zeros. The total printed after delivery is the actual amount of the
transaction.

The crank on the dual handle reset ticket printer operates only the ticket printer. To reset the
flowmeter register the handwheel of that register has to be turned separately.

The crank on the single handle reset ticket printer operates both printer and flowmeter register.

ﬁ Do not pull out ticket unless handle is in release position. Torn tickets will damage the
print mechanism.
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8. MAINTENANCE
8.1 GENERAL

Under normal operating conditions the flowmeter requires no maintenance other than:
* Periodic accuracy check. Refer to section 8.2;

E For flowmeters that are running continuously, we recommend to replace bearings every
two years as a preventive measure to keep the flowmeter in the best possible condition.

* Check of the totaliser (if this option is supplied). Refer to section 8.3.
* Check of calibration adapter. Refer to section 8.4.

8.2 ACCURACY CHECK

The calibration interval will depend on the nature of the process liquid and the operating
conditions. The table below applies if:-

* The process liquid is clean and non-abrasive.

* A liquid filter with correct mesh width has been installed at the flowmeter inlet.

Meter type Connention size Calibration interval (litres)
JX025 DN 25 mm (17) 5x 106

JX040 DN 40 mm (1.5”) 55 x 10°

JX050 DN 50 mm (2”) 110 x 10°

JX080 DN 80 mm (3”) 415 x 10°

JX100 DN 100 mm (4”) 600 x 10°

JX150 DN 150 mm (6”) 10 x 108

JX200 DN 200 mm (8”) 18 x 108

JX250 DN 250 mm (10”) 28 x 108

JX300 DN 300 mm (127) 35x 108

8.3 CHECK OF TOTALISERS

8.3.1 Resetable totaliser

Under normal operating conditions the resetable totaliser requires no maintenance.

8.3.2 Resetable reqister, mechanical batch counter and ticket printer

For maintenance of resetable register, mechanical batch counter and ticket printer check the
manuals supplied with each instrument.

8.4 CHECK OF CALIBRATION ADAPTER

The calibration adapter, inside the counter mounting console, should be inspected:
* Every two years when the flowmeter is installed in a normal environment.
* Every year when the flowmeter is installed in a hot, humid or dusty environment.
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8.4.1 To check calibration adapter

1.
2.

Remove counter from mounting console.

Inspect internal calibration adapter parts for wear.

é Take care not to damage any pulse generators and pulse discs.

. Lubricate shafts and bearings using one of the following oils (or equivalent):-

Triflon

Anderol L-401D
Aeroshell Fluid No. 12
Castrol Hyspin 40

. Apply one of the following greases (or equivalent) to the teeth of the gearwheels:-

Anderol L-795
Aeroshell No. 14
Esso Beacon 40
Molykote White Lube

. Re-install counter on mounting console.

Figure 23 Calibration adapter with pulse transmitter
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9. SERVICE AND REPAIR INSTRUCTIONS
9.1 GENERAL

This chapter describes the procedures to be followed when a flowmeter must be removed from the
process line for service or repair.

9.2 TO REMOVE FLOWMETER FROM PIPING SYSTEM

A When removing a flowmeter from the piping system precautions must be taken to prevent
personal injuries and damage to the flowmeter and process control installation.
* Always wear protective clothing when the flowmeter contains a toxic or aggressive fluid.
* Use a hoist or other lifting device and the lifting eye on top of the flowmeter to support the
flowmeter when removing from the process piping.

9.2.1 General procedure

Shut off flow through flowmeter.
Remove any electrical connections from flowmeter. Record connections, if necessary.
Empty piping system, in accordance with chapter 9.2.2.

Drain flowmeter, in accordance with chapter 9.2.3.

o > e nh =

Remove flowmeter from piping system, as described in chapter 9.2.4.

9.2.2 To empty piping system

ﬁ Emptying a piping system is often done by blowing through with steam or air. This
practise is not recommended when a vane type flowmeter is installed, because it will be
overspeeded.

9.2.3 To drain flowmeter

1. If the flowmeter is fitted with a drain plug, remove plug to empty flowmeter.

2. When the flowmeter is not fitted with a drain plug, remove flowmeter as described under chapter
9.2.4.

9.2.4 To remove flowmeter from piping system

1. Ensure that flow through flowmeter has been shut off. Ensure that electric connections have
been removed.

é Although the flow has been shut off, the flowmeter can still be under pressure. Be careful
when loosening bolts on inlet and outlet flanges.
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2. Use a lifting device and the lifting eye on top of the flowmeter to hold flowmeter in position.

3. Remove flowmeter from piping system.

é When the flowmeter has been removed from the piping system there will still be some
liquid left in its measuring chamber.

4. Hold meter outlet in downward position and let flowmeter leak out for approximately ten
minutes. High viscosity liquids will perhaps require more time. Rinsing with a suitable solvent
may be of help.

5. Place flowmeter on a dry and clean workbench.

6. If flowmeter must be returned to VAF Instruments or local service representative, follow
instructions under chapter 12

9.3 DISMANTLING

The following procedures are recommended if the flow meter must be dismantled for overhaul or
repair.

Certain procedures require the use of accurate measuring tools. If these tools are not available it is
advisable to return the flow meter to VAF or local service representative.

9.3.1 To remove flow meter from liquid piping

Follow instructions on paragraphs 9.2.1 through 9.2.4.

9.3.2 To remove counter from flow meter

1. Remove pulse box (Figure 24), or (p)reset counter (Figure 25) from meter body.

2. With a flow meter with (p)reset counter rotate counter drive shaft (Figure 26) and observe if
counter drive shaft and figure wheels can move smoothly. Refer to instruction manual of counter
if device is not functioning properly.

Figure 24
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Figure 25

Figure 26

9.3.3 To disassemble non-resetable totaliser

To disassemble the totaliser for seasonal maintenance or repair the following order must be followed:
1. Unscrew window retaining ring. Remove window, scale plate and counter.
2. Loosen and slide aside any pulse generators in the counter head. Remove any pulse disc.

3. Record mounting positions of gear wheels to facilitate later installation. Remove gears.

9.3.4 To remove calibration adapter

1. Loosen 4 bolts M10 (Figure 27). Remove calibration adapter from magnet cap holder (Figure
28).

2. Rotate outer magnet with finger (Figure 29) and check shafts, calibration gears and bearings for
wear and excessive slackness of the counter drive.

3. Ensure that the outer magnet is clean and that none of the magnets are missing or damaged.
Check centering of outer magnet.
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Figure 27 Figure 28

Figure 29
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9.3.5 Toremove magnet cap and magnet

1. Remove magnet cap holder by loosening 4 x M10 bolts (Figure 30 & 31).
2. Remove magnet cap, inner magnet and sealing ring, as shown in Figures. 32, 33 and 34.

3. Check inside of magnet cap and outside of inner magnet for grooves. If any grooves are found,
the magnet shaft is probably bent and must be replaced. Replace magnet cap if too heavily
grooved.

Figure 30

Figure 31 Figure 32

Figure 33 Figure 34
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9.3.6 To remove front cover

Register the flowdirection before dismantling the flowmeter; look from counter side to arrow
marked at the flowmeter for flowdirection. Standard flowdirection is left to right.

Figure 35 Flowdirection right to left Figure 36 Flowdirection left to right

Check for any signs of bearing wear by 'wiggling' meter shaft.
1. Remove the front cover mounting bolts and lockwashers (Figure 38).

2. Install the bolts which were removed in step 1, above, in the jacking positions of the front cover
(Figure 39). Tighten these bolts evenly and alternately until the cover frees. Ensure cover is lifted
equally to protect the locating pins from being damaged.

Figure 37

3. Lift off cover and remove bolts and O-ring. Visually inspect inside surface and bearing cavity for
grooves and other signs of wear, indicating that bearing(s) or vanes are damaged.
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Figure 38 Figure 39

9.3.7 To remove rotor/vanes assembly

1. Before taking the rotor out of the meter body, visually inspect the inside of the body to find
possible cause of damage. If vanes appear to be broken, ensure that the vane push rods
(Figure 49) will not scratch against the inner wall of the meter body, when the rotor is pulled out.

2. Record how vanes are installed in the rotor (Figure 51). Remove rotor from body by gently
pulling at the rotor shaft and supporting the rotor/vane assembly with the other hand (Figure
40).

Figure 40

Caution:
A Be careful not to drop or damage the four loose vanes and the two loose vane push rods
when removing the rotor from the meter body. Keep both pairs of vanes together.

30



9.3.8 To remove back cover

1. Remove the back cover mounting bolts and lockwashers (Figure 41).

2. Install the bolts which were removed in step 1, above, in the jacking positions of the back cover
(Figure 42). Tighten these bolts evenly and in turn until cover frees. Ensure cover is lifted equally
to protect the locating pins from being damaged.

3. Lift off cover and remove bolts and O-ring. Visually inspect inside surface and bearing cavity for
grooves and other signs of wear, indicating that bearing or vanes are damaged.

Figure 41 Figure 42

9.3.9 To inspect inside of meter body

1. Visually inspect inner surface of meter body for grooves. Minimal grooving due to small
impurities in the process liquid requires no further action, provided that the original shape of the
metering chamber is not disturbed. Grooving caused by course particles in the process liquid, or
by a vane push rod when a vane is broken, will upset material. Such obstructions may result in
uneven running of the flow meter and/or premature vane wear affecting the performance of the
flow meter.

2. Remove any surface roughness with fine emery cloth.

gg’ If the meter wall was heavily scored no guarantee can be given that after this polishing
action the flow meter will still be able to operate within its specified limits of accuracy.

3. Degrease meter body in a suitable solvent.
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9.3.10 To inspect rotor and vanes

1. Visually inspect for chipped vanes. Replace vanes if necessary.
2. Measure height of vanes. Replace vanes if height is less than height of rotor.

3. Measure the vane/slot clearance using a feeler gauge (Figure 43). For correct measurement the
gauge must be bottomed out in the slot. If the tolerance shown below is exceeded, the vane(s)
must be replaced.

Meter model Standard vane - slot clearance [mm]
JX025 (17) 0.040 - 0.070
JX040 (1.5”) 0.040 - 0.070
JX050 (27) 0.045 - 0.080
JX080 (3") 0.055-0.100
JX100 (4”) 0.070-0.120
JX150 (6”) 0.080-0.130
JX200 (8”) 0.090 - 0.150
JX250 (107) 0.090 - 0.150
JX300 (127) 0.090 - 0.150

4. Check that the vane rods can slide freely in and out of the rotor. If the rods can not move freely
this may be caused by dirt, worn out bores, bent push rods or scored vanes. Any defective parts
must be replaced.

Figure 43

9.3.11 To inspect bearings and rotor shaft

1. Visually inspect bearings, bearing cages, bearing cavities in covers and rotor shaft for excessive
wear or other damage. The maximum runout tolerance for rotor shafts is 0.01 mm dial gauge
reading.

2. Replace defective bearings in accordance with section 9.4.12.
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9.3.12 To replace bearings

Ductile iron and steel flow meters

1. Remove old bearing from rotor shaft using a suitable bearing puller (Figure 44).

H Because the space between bearings and rotor is approximately 2 mm, this operation
requires a puller with thin blades.

2. Press new bearing vertically on rotor shaft using an arbor press.

Figure 44

Stainless steel flow meters

1. Pull bearing from shaft (Figure 45) or cover (Figure 46). (It is a loose fit).

2. Install new bearing.

Figure 45 Figure 46
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94 TO RE-ASSEMBLE A FLOWMETER
9.4.1 General

1. If there is any doubt about the condition of a particular flow meter component, replace it when
the meter is still dismantled. This is more economical than having to strip the flow meter down
again after a short period of time.

2. Once the flow meter has been dismantled it is recommended that the O-rings for the covers and
the O-ring for the magnet cap are replaced.

3. Metal and carbon parts must be degreased before assembly. O-rings should only be wiped dry
with a clean cloth.

9.4.2 To install back cover

1. Clean O-ring groove and install new O-ring (Figure 47).

2. Position back cover over locating pins of meter body. Gently tap the cover evenly down with a
soft hammer, until it backs out on the meter body.

[@ Do not yet install bearing in back cover.

é Take utmost care not to damage the locating pins. Ensure that the O-ring remains in
place and is not damaged while tapping down cover.

Figure 47

3. Install cover to meter body using bolts (and lockwashers if originally provided). Lubricate bolt
threads with 'Never Seez'. Tighten bolts alternately and evenly to the torque value specified on
next page.

4. Slide bearing into back cover. Shoulder of bearing cage must face upwards.
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Torque values (Nm) — Covers

Meter Model No. Of bolts Stainless Steel Steel Ductile iron
JZ(B5)025/JZ(B5)040 6x M6 11-11.5 85-9 85-9
JZ(B5)050 6x M8 23.5-25 16 - 17 16 - 17
JZ080 12x M10 52 -55 34 - 36 34 - 36
JZ100 12x M12 90 - 95 60 - 63 60 - 63
JZ150 16 x M12 95-100 82 -86 82 - 86
JZ200/JZ2250/JZ300 24x M12 95-100 85-90 85-90
Flange adapters for

JZ200/JZ250/JZ300 | 8x M12 | 90 - 95 60 - 63 60 - 63

9.4.3 To install rotor and vanes

1. Place the two vane push rods through the drilled and reamed holes in the rotor (Figure 48).

2. Place rotor with installed vane push rods into flow meter body, with magnet shaft facing up

(Figure 49).

é Take care not to damage the bearing in the back cover.

3. Place two opposite slots in rotor in line with inlet and outlet flange connections of flow meter.

Figure 48
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4. Insert the four (4) vanes one by one into the slots of the rotor, starting with the vane nearest to
the inlet connection. Continue with the opposite vane. Then rotate the rotor 1/4 turn and insert
the other vanes in the same order (Figure 50). The chamfered edge of each vane must be in the
rotating direction of the rotor, as shown in Figure 51 for flow meters with flow direction from left
to right and from right to left. The top of the vanes must be flush with the upper surface of the

rotor.

é Take care not to damage the vanes.

Figure 50

Figure 51

5. Measure the radial vane clearance with a feeler gauge. Measurement should be taken as shown
in Figure 52. For correct measurement the gauge must be bottomed out in the slot. If the
tolerance is in excess of the value mentioned in the table on next page, replace vane(s) or grind

to size with fine emery cloth.
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Figure 52

Vane-to-meter body clearance

Model No. Tolerance (mm) Model No. Tolerance (mm)
JX025 (1) 0.040 - 0.090 JX150 (67) 0.080 - 0.180
JX040 (1.5") 0.040 - 0.090 JX200 (8" 0.090 - 0.205
JX050 (27 0.050 - 0.100 JX250 (10”) 0.100 - 0.200
JX080 (3" 0.060 - 0.140 JX300 (12”) 0.100 - 0.200
JX100 (4" 0.070 - 0.165

6. Rotate the rotor with finger to ensure that it will run smoothly.

9.4.4 To install front cover to meter body

Clean O-ring groove and install new O-ring.
Slide bearing on rotor shaft. Shoulder of bearing cage must face rotor.
Tilt meter body, so that the rotor shaft is in horizontal position.

Position front cover over locating pins on meter body.

o &~ N~

Using a rubber or plastic hammer gently tap on cover until it backs out against the meter body.

é When installing front cover to meter body take utmost care not to damage bearing and
locating pins. Ensure that the O-ring remains in place and is not damaged.

6. Lubricate threads of cover mounting bolts with 'Never Seez'. Install bolts (and lockwashers if
originally provided). Tighten bolts equally and in turn (Figure 53), in accordance with the torque
value table of section 9.5.2.
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Figure 53

9.4.5 To install inner magnet

1. Place inner magnet on rotor shaft (Figure 54). The flat on the magnet boss must face upwards.
The magnet must be flush with the shaft.

2. With the rotor shaft in horizontal position, rotate the rotor shaft by hand using the magnet, to
check that the rotor runs smoothly.

Figure 54 Figure 55

9.4.6 To install magnet cap

Clean O-ring groove in front cover and install new O-ring (Figure 56).
Clean inner magnet with compressed air.

Place magnet cap over magnet (Figure 55)

N =

Place magnet cap holder on front cover (Figure 57).
Install M6 x 20 bolts and lockwashers.

Tighten bolts to the following torque value:

- stainless steel flow meters: 9 - 9.5 Nm

- steel and ductile iron flow meters: 5 - 5.5 Nm
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Figure 56 Figure 57

5. For a final check that the rotor runs smoothly after assembling covers and magnet cap, the flow
meter may be blown through with compressed air at low pressure. The rotor must then be able
to make a few obstructionless rotations. If the rotor does not run smoothly, disassemble the flow
meter and repeat the assembly procedures.

é Extreme care should be taken not to overspeed the rotor to avoid damage to the internal
meter parts. Just apply enough air that the rotor starts running.

9.4.7 To install counter or pulse transmitter box

Flow meters with Veeder Root type (p)reset counter.

1. Clean outer magnet of calibration adapter with compressed air. Install calibration adapter to
magnet cap holder using M6x25 bolts and lockwashers (Figure 58).

2. Install counter on top of calibration adapter (Figure 59). Fork drive of counter must engage
holes in centre calibration gear or pulse disc.

Figure 58
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Figure 59
Flow meters with pulse transmitter box

Clean outer magnet of pulse transmitter box.
Place box on front cover.
Install and tighten nuts with lockwashers on M6x20 studs (Figure 60).

@ The pulse transmitter box must be installed in such a way that, when the flow meter is
installed in the liquid piping, the cable gland will point downwards or sidewards, but
never upwards.

9.5 FINAL PERFORMANCE CHECK

If the flow meter is recalibrated during a maintenance check or after replacement of major parts,
the highest measuring accuracy should be within the operating flow range of the flow meter.

Figure 60

If the calibration curve shows that this is not the case and the application of the flow meter requires

optimal accuracy, the tolerances may be improved by changing the internal calibration gears.
Consult the factory on application.
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9.6 CHANGING THE FLOW DIRECTION

9.6.1 Introduction

Unless otherwise specified VAF Series MidFlow® and HiFlow® meters are delivered for a flow
direction from left to right.

If for some reason the direction of flow must be reversed, this can be done in the field by an
authorized VAF service engineer, or by your own service personnel, using the following instructions.

@ If the change in flow direction must be made during the warranty period contact the factory
or your local VAF distributor, because unauthorized servicing will void the warranty.

@ If a change in flow direction is made, the code number as stamped on the identification
plate of the flow meter is no longer valid. Therefore please keep record of the changes to
avoid difficulties when ordering replacement parts.

9.6.2 Changing flow direction from horizontal to vertical or vice versa

When the flow direction must be changed from left-to-right into bottom-to-top or top-to-bottom, this
can easily be done by removing the mounting bolts between calibration adapter and magnet cap
holder and rotating the calibration adapter 90 degrees clockwise or counter clockwise (Figure 61)

Also the counter can be rotated in 90° increments to suit the reading position (Figure 62).

@ If after the change as described above the arrow on the meter body is NOT showing
the correct direction of flow, the procedures in the following sections must be followed
to correct this.

D DI DI Dl Q;,‘. |

Figure 61 Figure 62
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9.6.3 Changing flow direction from left —to-right into right-to-left

9.6.3.1 Flow meters with a 5- or 6-digit serial number NOT starting with 5

1. Dismantle the flow meter body as described in chapter 9.4

U% On meter Models J3150, J3200, J3250 and J3300 it is not necessary to remove the
back cover. See note under step 4, below.

2. Unscrew rotor shaft from rotor (Figure 63) and install shaft in the tapped hole in opposite side
of rotor (Figure 64).

@ The shape of the vane slots (see arrows in Figure 64) will aid to identify the correct
installation position of the rotor shaft.

3. Secure rotor shaft with Loctite ‘Nutlock’ in the position 'left-to-right'. For 'right-to-left‘ the rotor
shaft must be secured with Loctite No. 222.

4. Reinstall back cover to meter body in such a position that the red arrow on the body will point in
the desired direction of flow. If this is correctly done, the back cover is now in the former
position of the front cover (Figure 66). In comparison figure 64 shows the mounting
arrangement of the back cover for flow direction from left -to- right.

As indicated under step 1, above, meter Mod