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General Security Notes
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Safety notes and warnings serve to avoid danger to the life and limb of users or main-
tenance personnel or material damage. They are highlighted in this manual by the
terms defined here.

They are also identified by warning symbols (pictograms) at the places where they
appear. The terms used have the following meanings in the sense of this manual and
the signs on the product itself:

DANGER

indiqates an immediate hazardous situation which, if not avoided, will result in death or seri-
ous inury.

WARNING

Indicates an potentially hazardous situation which, if not avoided, could result in death or
serious injury.

CAUTION

with a warning triangle indicates a potentially hazardous situation which, if not avoided, may
result in minor or moderate injury..

CAUTION

without a warning triangle indicates a potentially hazardous situation which, if not avoided,
may result in property damage.

ATTENTION

means that an undesirable result or condition may occur when the appropriate instruction is
not observed.

NOTE

Means that a possible advantage is to be gained from following the appropriate recommen-
dation.

Rotary-Piston Meters
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General Notes

NOTE

@ Dear customer,

These operating manual do not claim to cover all details or variations in equip-
ment, not to provide for every possible contingency that may arise during installa-
tion, operation or maintenance.

Should further information be desired or should particular problems arise that are
not covered sufficiently for the purchaser's purposes, the matter should be referred
to the local Siemens Sales Office.

The contents of the instruction manual shall not become gart of or modify any prior
or existing agreement, commitment or relationship. The Sales Contract confains
the entire obligations of Siemens. The warranty contained in the contract between
the parties is the sole warranty of Siemens. Any statements contained herein do
not create new warranties or modify the existing warranty.

The contents reflect the latest state at the time of going to print. Subject to techni-
cal modifications in the course of further development.

WARNING
Devices with the protection type "flameproof enclosure"” may only be opened when
the power is off.

Devices with the protection type "intrinsically safe" lose their certification as soon
as they are (Eaerated with circuits that do not conform to the specifications laid
down in the EC type examination certificate valid in your country.

This equipment may be used under high pressure and with aggressive media.
Improper use of this equipment may therefore result in severe personal injury or
extensive damage to property.

The successful and safe operation of this equipment is dependent upon its proper
handling, installation, operation and maintenance.

Thle device may be used solely for the purposes described in this operating man-
ual.

Qualified Personnel

are persons familiar with the installation, assembly, commisioning and operation of the product
and who have the appropriate qualifications for their activities such as:

e training or instruction or authorization to operate and maintain devices/systems according
to the standard of safety technology for elecrical circuits, high pressures and corrosive as
well as hazardous media.

o for devices with explosion protection: training or instruction or authorization to be allowed
to work on electrical circuits for potentially explosive systems.

e training or instruction according to the standards of safety engineering in the care and use
of suitable safety equipment.

Rotary-Piston Meters
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Description

1 Description

1.1 Application

The positive displacement meters with rotary-piston mechanisms described in these
Instructions - referred to simply as rotary-piston meters below - are used for volu-
metric measurements in the delivery, distribution or processing of liquids of most dif-
ferent types (e.g. acids, bases, solvents, diluents, fuels etc.) especially in the primary
industry, chemical industry, food industry as well as in power stations and district
heating power stations. Their main features are high accuracy, great reliability and
negligible pressure loss.

The meters are approved in Germany and in many other countries for custody trans-
fer. The local licensing rules must be observed. Meters which are intended for cus-
tody transfer in Germany have already been tested by the authorities before
delievery.

WARNING
The rotary-piston meters must only be used for the liquid they were ordered for

and the specified flow range. The material of the rotary piston has been carefully
selected to meet the requirements of the application and the measuring tolerance
applies accordingly. Using the meters for a different liquid or for the same liquid at
a different viscosity or temperature as well as violation of the rated pressure may
lead to errors in measurement, excessive wear or failure of the meter.

In this case persons could be injured or property damaged.

If the operating data provided with the order were incomplete or missing, no guar-
antee can be accepted for correct design of the meters.

The liquid to be measured should not contain solid impurities such as suspended
substances, sediments or sticky materials. The sieve in the rotary-piston meter is
not designed to serve as a filter for such impurities. The use of a filter is pre-
scribed in applications of the rotary-piston meters for custody transfer.

Sudden rises in pressure (liquid hammer), which occur for example in long lines
when a shut-off valve is suddenly closed, should be avoided to prevent damaging
the meter.

If a rotary-piston meter is used in a line under vacuum (e.g. suction line of a
pump), care must be taken to prevent the entry of air and the evaporation of the
measured liquid. Air or gas pockets in the liquid are also measured and lead to
false results. To prevent this, a gas separator can be inserted in front of the meter.

Rotary-Piston Meters
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Description

Design

The rotary-piston meter consists of at least three modules: the metering mechanism,
the intermediate gear and the register (Figure 1/1, page 9). The three modules are
combined into one unit. In addition, further modules, e.g. sensors, can be inserted

between the flanges.

Metering mechanism

The metering mechanism consists of the housing (upper and lower parts with the
flanges), the measuring system and the transmission system.

The measuring system consists of the chamber with lid, rotary piston and partition.
The slotted rotary piston is arranged in the measuring chamber with the partition radi-
ally.

The piston movement in the transmission system is transmitted to the register by a
driver, the mechamism shaft, a magnet coupling and the two adjustable gear wheels.
One of the gear wheels belongs to the metering mechanism, the other to the inter-
mediate gear.

The rotary- piston meters with heater are designed for hot liquids which must not cool
down in the meter. A heating coil is fitted in the bottom part of the metering mecha-
nism in the DN 25, 50 and 80 meters. In the DN 15 meters, heating channels are
used instead of a heating coil. Oil, steam or hot water can be used for heating. The
adjacent table provides details on the heating connections provided.

DN PN Connection Dimensions, see
15 40 Female thread G %3 | Figure 1/10, page 15
25, 50 and 80 40 Flange DN 10/PN 10 | Figure 1/14, page 19
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Description

Metering mechanism
Intermediate gear
Register

Gear wheels

Magnetic coupling

Shaft of metering mechamism
Upper part of housing

Flange for outlet line

Drive

Measuring chamber

Rotary piston

Heating coil

Flange for heater (inlet and outlet)
Sieve

Chamber pin

Piston pin

Lower part of housing

Flange for liquid inlet

Housing bolt with nut

Housing gasket

Measuring chamber lid

Flange for fixing the intermediate gear
Intermediate gear

Rotary-piston meter DN 50/ PN 40 with heater and resettable double-pointer dial type 12

Intermediate gear

Registers

The intermediate gear is flanged between the metering mechanism and the register.
Its gear wheel mechanism matches the measuring chamber contents (which depend
on the meter size) to the rotational values.

All registers, such as dial or drum-type registers, are provided with a uniform flange
for mounting on the intermediate gear. The registers are provided with a code num-
ber (Figure 1/2, page 10 to Figure 1/5, page 11 and Figure 1/10, page 15 to Figure
1/14, page 19) depending on the design and position of the scale with respect to the
mounting flange.

The non-resettable dial and drum-type counter type 01 is a single-pointer dial with a
5-digit drum-type counter. One revolution of the pointer corresponds to the progres-
sion by one digit on the fastest drum of the drum-type counter. Individual quantities
are calculated from the difference between two readings. The scale is always hori-

zontal (with reference to a vertical metering mechanism shaft).

Rotary-Piston Meters
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Description

Figure 1/2

Non-resettable dial and drum-type counter type 01

The resettable dial and drum-type counters of types 11, 12, 13 and 14 are double-
pointer dials with two resettable pointers and a 5-digit drum-type totalizer. The
smaller pointer indicates the full revolution values of the larger pointer. One revolu-
tion of the larger pointer corresponds to one revolution of the last drum of the drum-
type totalizer. The types of double-pointer dials only differ in the arrangement of the
scale.

“<.3000 Lt 2009
60 - 2500,

Figure 1/3

10

Resettable dial and drum-type counters of types 11, 12, 13 and 14

Double-pointer dials Scale
11 Horizontal
12 Vertical
13 Inclined by 45°

The drum-type totalizer counts all measured values continuously and cannot be
reset. The pointers can be reset by rotating knob 1 (Figure 1/3, page 10) in the coun-
terclockwise direction.

The resettable drum-type counter type 21 has a drum-type counter with 5 large,
resettable drums and an 8-digit, non-resettable drum-type totalizer. The scale is
inclined by 45°. The drum-type totalizer counts all measured values continuously.
The large drums can be reset by turning the crank (Figure 1/4, page 11) in the clock-
wise direction.

Rotary-Piston Meters
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Description

Figure 1/4 Resettable drum-type counter type 21

The resettable drum-type counter with ticket printer type 22 consists of the drum-type
counter type 21 described above with an additional 6-digit ticket printer arranged in
a common housing. Its application is recommended wherever a printed receipt is
required for the quantities received or output. A digital resolution of the analog indi-
cation of the last drum with respect to the drum-type counter takes place with the
additional 6th digit of the printer. Additional print rollers enable a two-digit identifica-
tion of the measuring point on the printed ticket. The scale is also inclined by 45° with
this unit (Figure 1/5, page 11).

i N

Figure 1/5  Resettble drum-type counter with ticket printer type 22
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Description

Mode of operation

The measuring principle is based on the continuous filling and emptying of the mea-
suring spaces formed by the walls of the measuring chamber and the rotary piston
as well as the partition which is radially inserted between the inlet and outlet open-

ings.

The liquid flowing through the mechanism moves the rotary piston. In the process,
the piston is moved in such a way by the piston pin which runs in the guide slot
around the chamber pin that it slides to and fro on the partition with its slot. The rota-
tional movement of the piston pin is transferred to the indicator mechanism by the
transmission system. One revolution of the piston pin corresponds to the flow of a
liquid quantity equal to the volume of the measuring chamber.

Outlet for liquid
Inlet for liquid

Measuring chamber
Rotary piston
Chamber pin
Partition

Piston pin

Position 1

The liquid enters through the inlet (E) into the shaded part of the mea-
suring chambers. Due to the overpressure, the liquid fills the inner
space of the rotary piston and moves it in the direction of the arrow.

Position 2
The inner space of the rotary piston (volume V) is now filled and shut

off. The liquid continues to flow into the measuring chamber and
moves the piston further in the same direction.

Position 3
The inner space of the rotary piston is partly over the outlet (A). The
contents (V) can flow out or are forced through the outlet by the fur-

ther movement of the piston.

Position 4
The outer measuring space (V4) is filled and shut off. The inner space

of the rotary piston is partly over the inlet and continues to move back
to position 1 again as it is filled. In the process, the contents (V4) are

over the outlet and flow through this.The sum of the two volumes (V4 +
V,) represents the displacement of the measuring chamber.

Schematic representation of the measuring princple

Rotary-Piston Meters
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Description

14 Technical data

Error limits

Between £0.2 %, 0.5 % and £2 % (with PTFE-carbon pistons) of the setpoint
(depending on the measured liquid, the range and the respective calibration regula-
tions).

Permissible operating temperature

The permissible temperature of the measured liquid for rotary-piston meters
depends on the piston material, the number of cooling attachments between the
meter and accessory modules. The ordering data apply in all cases.

Pressure loss

The pressure loss in the rotary-piston meters depends on the flow rate and the vis-
cosity of the medium. Figure 1/7, page 14 to Figure 1/9, page 14 shows an example
of the pressure loss for rotary-piston meters DN 15, DN 25, DN 50 and DN 80
depending on the flow rate.

Filters

Mesh size standardized approx. 0.8 mm.

Rated size, rated pressure, flow rate

Rated size |Rated Permissible flow rate in I/min ")
DN gﬁssure Minimum flow rate with a liquid viscosity of Maximum flow rate with
(DIN 2401) | 0.6 mPa's | 1 mPa's | 5 mPas | 800 mPa-s continuous | intermitttent opera-
operation tion, approx. 1000
mm bar hours/ year
15 40 1,5 1,5(3) 1,5(3) 0,5(1) 10 20(16)
25 40 6 5(10) 3(6) 1(2) 50 100(60)
50 40 20 18(36) 10(20) 2(4) 165 500(400)
80 40 35 25(50) 10(20) 5(10) 350 1000(800)

1 The values in parentheses apply to rotary-piston meters with metal pistons

Rotary-Piston Meters
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Pressure loss for liquid gas with

0.25 mPa-s, approx. 16 °C and PN 16
(values for liquid gas authorized by the
German calibration authorities: 100,
400 and 800 I/min)

Operating ranges for rotary-piston meters DN 25, DN 50 and DN 80; pressure loss
depending on the flow and viscosity of the measured liquid
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Description

Dimensions of the rotary-piston meters, industrial design, with pointer dials

DN15 and PN 40

with register type 01

DN 15/PN 40 with heater type 01

Register type 11

Register type 12

2250—

Register type 13

% 2240

Metering mechanism

Connection for heater

(PN 16)
DN15 a b c d e f
PN 40 without heater 194 60 100 - - -
PN 40 with heater 202 68 108 92 G3426

Figure 1/10 Rotary-piston meters DN 15 (industrial design)
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Description

Dimensions of the rotary-piston meters, industrial design, with pointer dials

DN 25, DN50 und DN 80
PN 40

o —nl 18

1. |

1 NI

h
With register type 11

—

With register type 12 With register type 13
Rated Rated Number of
size pressure holes
Ga b c d Jd4 Je f gdg hy hy hy hy Ok
DN 25 PN 40 32 270 144 80 14 |4 115 18 205 292 322 495 460 85
DN 50 PN 40 50 400 205 120 18 |4 165 20 330 347 377 550 515 125
DN 80 PN 40 80 540 271 155 18 |8 200 22 450 415 445 618 583 160

Figure 1/11  Rotary-piston meters DN 25, DN 50 and DN 80, PN 40 (industrial design) with pointer dials

Rotary-Piston Meters
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Description

Dimensions of the rotary-piston meters, industrial design, with drum-type counters

DN 25, DN 50 und DN 80
PN 40

f-—172
t————m-—-j
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I | j; bt
With register type 21 With register type 23
Rated |Rated Number of
size pres- holes
sure
Ga b ¢ d @d,4 Je f @g hy hy @k
DN 25 PN40 (32 270 144 80 14 |4 115 18 205 425 431 85
DN 50 PN40 [50 400 205 120 18 |4 165 20 330 480 486 125
DN 80 PN40 (80 540 271 155 18 |8 200 22 450 548 554 160
Figure 1/12 Rotary-piston meters DN 25, DN 50 and DN 80, PN 40 (industrial design) with drum-type
counters.
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Description

Dimensions of the rotary-piston meters, industrial design, with drum-types counters with
ticket printers and quantity preset registers

DN 25, DN 50 und DN 80
PN 40

| Inlnia)u]
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With register type 22 or type 42 With register type 24 or type 44
170y
— L~
ook
ojg
{" T
n | 18
F\_ﬁjj |
r |’ ——iff— o
| I l
b
With register type 30, type 50, type 51, type 52, type 53 or type 54
Rated | Rated Number of
size pres- holes
sure
Ja b Cc d ®d1 Je f @g h1 h2 h4 h5 Ik
DN 25 PN 40 32 270 144 80 14 |4 115 18 205 480 520 495 550 85
DN 50 PN 40 50 400 205 120 18 |4 165 20 330 535 575 550 605 125
DN 80 PN 40 80 540 271 155 18 |8 200 22 450 603 643 618 673 160

Figure 1/13 Rotary-piston meters DN 25, DN 50 and DN 80, PN 40 ( industrial design) with drum-type
counters with ticket printers and with quantity preset registers.
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Dimensions for heater connection of the rotary-piston meters

DN 25, DN 50 und DN 80
PN 40

e
MAANNL
T 7
laeBO—mt *

Meters with connection width 25 mm
Heater connection: DN 10/ PN 10

Rated pressure
(DIN 2401)
a b
PN 40 39 140

Description

Rated size | Rated pressure
(DIN 2401)
mm a b
DN 50 PN 40 48 206
DN 80 PN 40 63 256

Meters with connection widths 50 and 80 mm
Heater connection: DN 10/ PN 10

Figure 1/14 Dimensions for heater connection of rotary-piston meters DN 25, DN 50 and DN 80, PN 40
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Installation and operation

2 Installation and operation

2.1 Unpacking

Remove all packing material from the rotary-piston meter. In order to prevent foreign
matter from entering the internal parts of the meter, the cover plates over the flanges
should be left in place until the meter is mounted in the plant.

2.2 Drilling the flanges

Rotary-piston meters can be delivered with undrilled flanges on request. In such a
case, we recommend drilling of the flanges in accordance with the application spec-
ifications (DIN 2501 in Germany) (exception: enamel/plastic designs of the meters).

When drilling the flanges, care must be taken to ensure that no foreign matter or bor-
ings enter the meter. These materials may later block the meter when in operation or
may cause damage to the sensitive rotary pistons (e.g. carbon pistons). Careful seal-
ing of the two connection openings prevents the entry of foreign matter during drilling.
The material used for covering must be completely removed again afterwards. To
prevent borings from falling into the meter, hold the meter such that the stuffing mate-
rial can only be removed downwards. The flanges must again be closed by the spe-
cially provided covers until the meters are finally mounted in the plant.

2.3 Mounting

If the rotary-piston meter is mounted outdoors, sufficient protection against climatic
conditions is recommended; freezing of the liquid can destory the meter. If possible,
the rotary-piston meter should be mouted in the pressure line and, especially when
measuring corrosive liquids, mounted in such a position that it remains filled with the
liquid even during pauses in operation.The meter can be mounted in any position
which only depends on the readability of the register. During installation of the piping,
a fitting tube (a tube matching the mounting dimensions of the meter, see Figure 1/
10, page 15 and Figure 1/11, page 16), must be mounted instead of the meter.In this
manner the rotary-piston meter is protected from mechanical shocks or stresses in
the piping during pipe work and also after it has been mounted. In the case of heated
meters, the inlet and outlet lines for the heater must also be laid without causing addi-
tional stress. It is recommendable to support heavy meters (depending on the stabil-
ity and anchoring of the piping).

If it is not permissible to interrupt the flow of liquid for manufacturing reasons when
cleaning the rotary-piston meter or the sieve, a bypass line can be installed as in Fig-
ure 2/1, page 22.

Rotary-Piston Meters
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Installation and operation

Shut-off Flow through
valve  Imeter bypass
1 Open Closed
3 Open Closed
4 Closed Open

1,3 and 4 Shut-off valves
2 Rotary-piston meter

Figure 2/1

22

Example of a bypass line

Before mounting the rotary-piston meter in the plant, all foreign matter must be com-
pletely removed from the piping. This is done most effectively with the fitting piece
mounted and by flushing with the highest possible flow rate. The fitting piece can be
removed following flushing and replaced by the rotary-piston meter. The meter must
be installed with the correct direction of flow (marked by an arrow on the housing).
The sealing surfaces of the flanges must be clean and the flange bolts must be tight-
ened uniformly in a diagonally opposite sequence.

WARNING

The sealing material must be selected according to the liquid and the rated pres-
sure ( information can be obtained from manufacturer), especially as to avoid the
possible danger to persons and property by escaping liquid.

Rotary-Piston Meters
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Installation and operation

24

Commissioning

The rotary-piston meters are tested before leaving the factory and operate trouble-
free if they are correctly mounted.

When using a rotary-piston meter for the first time, it is advisable to start with a low
flow and to check whether the register operates. In this manner, faults (e.g. solid for-
eign material in the metering mechanism) can be detected at an early stage and
extensive damage can be prevented by immediately stopping the flow. Faults can be
detected and corrected as in Chapter 3.6, page 32.

If no faults are observed with a low flow rate, the flow should be increased up to the
maximum permissible value if possible (see Figure 1/7, page 14 to Figure 1/9,
page 14). Any remaining air in the rotary-piston meter is removed by the fast flow of
liquid. Otherwise air pockets which remain in the meter would lead to errors in the
measurements. When removing the air, the maximum permissible flow rate must not
be exceeded to prevent overloading. In addition, do not exceed the rated pressure (it
is advisable to fit a pressure gauge in the inlet line to the meter) and the maximum
permissible temperature of the liquid.

Meters used for custody transfer must be calibrated by the appropriate gauging
authorities.

Before using the rotary-piston meter, reset the register to zero in the case of meters
with a resettable register, or note the indicated value on meters with a non-resettable
register.

Rotary-Piston Meters
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Maintenance

3 Maintenance

3.1 Checking and servicing

A

Since the rotary-piston meters are provided with a magnetic coupling for transmitting
the measured values from the metering mechanism to the register, regular servicing
(e.g. lubrication etc.) is not required.

WARNING

Itis only important to comply with the prescribed operating conditions (e.g. oper-
ating time, characteristics and temperature of measured liquid, operating pres-
sure etc.) as described in Chapter 1.4, page 13. The rotary-piston meters must be
protected using suitable means (e.g. cover with plastic hood) against splashing
water and flooding which might occur when cleaning the plant with water hoses. It
is recommendable to occasionally check joints for leaks to prevent possible dan-
ger.

3.2 Recalibration

In the case of rotary-piston meters used for custody transfer, the meters must be
recalibrated every 2 years by the appropriate calibration office. Checking and recal-
ibration are also required following maintenance work (e.g. replacement of piston,
cleaning of meter etc.) where a lead seal has been damaged or removed. The regu-
lations of the local gauging authorities must be complied with in all cases.

3.3 Removing the rotary-piston meter, replacing the piston
and cleaning the sieve

The meter must be removed from the plant in order to clean it, to replace the piston
and to clean the sieve. The supply of liquid must first be shut off. If a bypass line has
been provided, the meter can be taken out of operation as in Figure 2/1, page 22
without disturbing the process. After removing the flange bolts and nuts on both sides
of the meter, the meter can be removed from the plant (if it is without a heater)

When removing rotary-piston meters with a heater, the flange bolts and nuts of the
heating lines must also be removed.

Rotary-Piston Meters
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Maintenance

To replace the rotary piston, the measuring system must be removed from the meter
housing and taken apart. The same procedure must be followed as when cleaning
the rotary-piston meter (Chapter 3.4, page 26).

The measuring system must also be taken out of the meter housing in order to clean
the sieve. It is threfore advisable to clean the meter completely. The only additional
work required is to take apart the measuring system and reassemble it, which can be
carried out within a relatively short time. If it is not necessary to clean the measuring
system, however, the taking apart and reassembling of the measuring system as
described in Chapter 3.4, page 26 does not apply.

3.4 Cleaning the rotary-piston meters, industrial design,
DN 15

see Figure 3/1, page 27

3.4.1 Dismantling the rotary-piston meter

26

Use a pointed tool (marking tool, screwdriver) to pierce and remove the lead seal-
ing disks (12). Remove all sealing screws (14) and sealing blocks (13).

After removing all screws on the connection flange of the metering mechanism,
cautiously lift off the register and intermediate gear including any intermediate
modules. Do not damage the transmission wheels for the measured value!
Loosen the nuts (17) of the housing connection and open the housing by lifting
the upper part (1). Do not tilt sidewards in the process, otherwise the shaft (4) of
the metering mechanism could be warped. If the gasket sticks, separate the parts
of the housing by gently hitting with a plastic hammer.

Remove the gasket.

Take out the entire measuring chamber (9) including the shaft (4) of the metering
mechanism from the lower part of the housing (15). Take out the sieve (19) after
removing the split pin (18).

Remove the lid (23) of the measuring chamber after unscrewing the securing
screws (24). If the lid sticks, gently hit with a plastic hammer. Remove the rotary
piston (21) and the partition from the chamber.

Carry out thorough mechanical cleaning of the measuring chamber, measuring
chamber lid and all sealing surfaces.

After cleaning, the shaft of the metering mechanism must be easy to turn without
noticable friction. All parts of the metering mechanism must be clean and free of
even minimum residues of cleaning material.
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2 B

Figure 3/1 Rotary-piston meter DN 15/PN 40 with heater
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3.4.2 Assembly of the rotary-piston meter

The rotary-piston meter is assembled as described above for dismantling, but in the
reverse order. The parts dismounted last are assembled first. All parts must be
undamaged and free of any foreign matter. Damaged or worn parts must be replaced
by new parts made of the same material.

CAUTION
The following points must also be oberved when assembling:

- The housing gasket (6) must be replaced by a new one.The gasket must be
undamaged.

- The sieve (19) must fit with its edge in the groove (20) in the bottom of in the
measuring chamber. It can only be secured when it is correctly seated. Also
ensure that the sieve holder (18) is secure.

— Insert the rotary piston (21) in such a way that the lower piston pin (8) fits into
the guide slot (11) in the bottom of the measuring chamber. The piston must
then move freely in the measuring chamber (9) as shown in Figure 1/7,
page 14.

- When replacing the measuring chamber lid (23) ensure that the driver (5) fits
with its cut-out over the upper piston pin (7). The measuring chamber lid can
then be fitted onto the measuring chamber (9) and pressed down firmly. When
turning the coupling part carefully, the rotary piston must move freely in the
measuring chamber. The piston movement can be oberved through the outlet
opening in the measuring chamber lid.

- Tighten the securing screws (24) for the measuring chamber lid uniformly.
Check the free movement of the piston again as above.

— Do not damage the sieve when placing the measuring system into the lower
part of the housing (15).

— Before replacing the upper part of the housing (1), the magnetic coupling (3),
especially the inner part, must be free of any foreign material. The upper part
of the housing can then be carefully placed onto the lower part.

- Screw the nuts (17) onto the housing bolts (16) and tighten uniformly in a diag-
onally opposite sequence. It is recommendable to check for leaks. Screw in
the sealing screw (14) with sealing block (13).

- Meters with worn or replaced pistons must be readjusted (Chapter 3.8, page
34).

— Meters used for custody transfer must be tested and recalibrated by the gaug-
ing authorities (see Chapter 3.2, page 25). If the rotary-piston meter is not
immediately mounted in the plant after being assembled, the connection
flanges must be covered to prevent the entry of foreign material. When storing
for a short time, it is sufficient to pack the meter in a sealed plastic bag. When
storing a meter for a longer period, it is advisable to grease the metering mech-
anism parts to protect them from corrosion.

- The comments made in Section 2 must be observed when mounting the
rotary-piston meter in the plant and when commissioning.

Rotary-Piston Meters
28 C73000-B5176-C30-01



Maintenance

3.5 Cleaning the rotary-piston meters, industrial design,
DN 25, DN 50 and DN 80

see Figure 3/2, page 30

3.5.1 Dismantling the rotary-piston meter

Use a pointed tool to pierce and remove the lead sealing disks (14). Unscrew the
sealing screws (15) and remove with the sealing blocks (13).

Remove the register with all additional units from the metering mechanism (see
Chapter 3.4.1, page 26).

Loosen the nuts (8) from the housing bolts (7) and remove. Remove the bolts (7)
if they are not stud bolts.

Loosen the upper part of the housing (1) from the lower part (12) by screwing in
the jack screws (16) and then screw the latter back again. Lift off the upper part
of the housing with the register from the lower part. Do not tilt sidewards in the

process, otherwise the shaft of the mechanism could be warped. Do not damage
the coupling parts of the magnetic coupling (2), and keep away from ferro-mag-
netic materals (e.g. iron filings etc.).

In the case of the DN 80 meters, lift out the measuring system using the 2 lugs
provided on the chamber lid (5). Be careful not to damage the sieve (18).

Unscrew the securing screws (22) of the measuring chamber lid and lift off the lid
with the shaft of the metering mechanism and the coupling part.

Lift out the rotary piston (10) from the measuring chamber (9). Be careful since
carbon or hard rubber pistons are extremely brittle. In some meters a sliding roller
is provided over the piston pin (21). Do not loose this roller.

In the case of DN 25 and DN 50 meters, take out the measuring chamber from
the lower part of the housing (12).

Remove the sieve holder (17) and take off the sieve (18).

Clean all parts. The upper part of the housing with the register must not come
into contact with the cleaning agent or solvent. After cleaning, the shaft of the
metering mechanism must be easy to turn without noticable friction. All parts of
the metering mechanism must be clean and free of even minimum residues of
cleaning material.
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Figure 3/2
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3.5.2 Assembly of the rotary-piston meter

The rotary-piston meter is assembled as described above for dismantling, but in the
reverse order. The parts dismounted last are assembled first. All parts must be
undamaged and free of any foreign matter. Damaged or worn parts must be replaced
by new parts made of the same material.

CAUTION
The following points must also be observed when assembling:

The housing gasket (6) must be replaced by a new one. The gasket must be undam-
aged.

The sieve (18) must fit with its edge in the groove (19) in the bottom of the measuring
chamber. It can only be secured when it is correctly seated. Also ensure that the sieve
holder (17) is secure.

Insert the rotary piston (10) in such a way that the lower piston pin (20) fits into the guide
slot (11) in the bottom of the measuring chamber. The piston must then move freely in
the measuring chamber (9) as shown in Figure 1/6, page 12. If a sliding roller was fitted
on the piston pin (21), replace it.

When replacing the measuring chamber lid (5) ensure that the driver (4) fits with its cut-
out over the upper piston pin (21). The measuring chamber lid can then be fitted onto
the measuring chamber (9) and pressed down firmly. When turning the coupling part
carefully, the rotary piston must move freely in the measuring chamber. The piston
movement can be oberved through the outlet opening in the measuring chamber lid.
Tighten the securing screws (22) for the measuring chamber lid uniformly. Check the
free movement of the piston again as above.

Do not damage the sieve when placing the measuring system into the lower part of the
housing (12).

Before replacing the upper part of the housing (1), check that the jack screws (16) are
screwed back sufficiently that they no longer protrude out of the thread. The magnetic
coupling (2), especially the inner part, must be free of any foreign material. The upper
part of the housing can then be carefully placed onto the lower part.

Insert the housing bolts (7) (if they are not stud bolts) and tighten the nuts (8) uniformly
in a diagonally opposite sequence. It is recommendable to check for leaks. Screw in the
sealing screw (15) with sealing block (13).

Meters with worn or replaced pistons must be readjusted (Chapter 3.8, page 34).
Meters used for custody transfer must be tested and recalibrated by the gauging
authorities (see Chapter 3.2, page 25). If the rotary-piston meter is not immediately
mounted in the plant after being assembled, the connection flanges must be covered
to prevent the entry of foreign material. When storing for a short time, it is sufficient to
pack the meter in a sealed plastic bag. When storing a meter for a longer period, it is
advisable to grease the metering mechanism parts to protect them from corrosion.
The comments made in Chapter 2, page 21 must be observed when mounting the
rotary-piston meter in the plant and when commissioning.
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3.6 Troubleshooting
The rotary-piston meters are of simple construction and, if used correctly, render
years of reliable service. Besides normal wear, faults seldom occur. Should trouble
or faulty measurements be encountered during commissioning or after an extended
period in operation, however, the cause can be located by means of the following
table and eliminated.
Fault Cause Fault in plant or meter Remedy
1. Meterread- |Measured liquid con- |a) Meter is under vacuum |Change installation orinstall gas
ing too high. [tains air or gas and draws in air separator

b) Measured liquid con-
tains air or gives off gas

c) Measured liquid evapo-
rates due to too high
vacuum

d) Airis carried over from |Install a stabilizer or gas separa-
an overhead tank tor

2. Meterread- |Flow rate below per- [a) Pump delivery too small |Change installation.
ing too low | missible minimum b) Outlet into closed con-

level tainer, air vent not pro-
vided
c) Sieve in meter dirty, filter |Clean sieve (see Chapter 3.3,
or pipeline blocked page 25), filter or pipeline
Tolerance between d) Piston slightly worn. Determine measuring error,
rotary piston and mea- replace gear wheels (see Chap-
suring chamber too ter 3.7, page 33 and Chapter
large because piston is 3.8, page 34).
worn e) Piston severely worn Replace piston (see Chapter
3.3, page 25)

3. Register Piston does not rotate |a) Measuring chamber dirty |Clean meter (see Chapter 3.4,
remains sta- b) Foreign matter in mea- |page 26 to Chapter 3.5, page
tionery, flow suring chamber. 29).
through c) Piston and measuring  |Replace meter.
meter not chamber corroded.
possible

4. Register sta- |Piston broken Replace piston (see Chapter
tionery, flow 3.3, page 25)
through TMagnetic coupling or Return meter for repair (remove
meter contin- | register damaged meter as in Chapter 3.3, page
ues 25)

32
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3.7 Determining the error in indication

To determine the error in indication, proceed as follows:

1. In the case of single-pointer dials, note the reading. In the case of resettable
dials, set to zero.

2. Collect the liquid flowing through the rotary-piston meter in a calibrated container
(calibration standard).

3. The difference between the quantity N collected in the container and the meter
reading A is the error F (F = A - N). A positive error is where the meter reading is
too high, a negative error where it is too low.

4. Only certified standards may be used for official calibration purposes. The quan-
tity used for testing should normally cause at least 3 rotations of the dial or drum
of the fastest moving pointer or drum.The lowest flow quantity specified on the
scale is also tested during official calibration.

When returning a rotary-piston meter to the factory because of incorrect accuracy,
please supply the following information:

Test quantity in calibrated container (liters or ccm)
Value indicated by register for the test quantity
Type and temperature of liquid during test

Flow through the meter (liters/min) during the test.

N

The meter must be completely emptied before shipping. This is particularly important
if the meter was used to measure flammable or corrosive liquids.

After an extended period of operation, the measuring accuracy can be affected by
the normal wear of the metering mechanism parts. The meter then indicates a value
smaller than the actual quantity. It is therefore advisable to check the measuring
accuracy at regular intervals depending on the demands imposed on the meter. If the
accuracy does not meet the requirements, the indicating error can be compensated
by readjustment (matching the metering mechanism to the register). If the meter is
readily accessible, it is not necessary to remove it from the plant. It is important to
ensure that the meter can be taken out of operation from the beginning to the end of
the adjustment and is protected from being mistakenly put into operation again. Pro-
ceed as in Chapter 3.3, page 25 if the rotary-piston meter is taken out of the plant for
readjustment.

Once the quantity error has been determined, it is necessary to calculate the percent-
age error. The error of the meter must be referred to the actual reading.

Rotary-Piston Meters
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3.8 A

If the reading is taken as ,A“ (actual value) and the quantity collected in the calibra-
tion container as ,N“ (nominal value), the percentage error ,F“ is determined as fol-
lows:

A-N

Fin %= =100

If the error calculated according to this equation provides a value, for example, of
F = -0.44%, this means that the meter indicates a quantity that is 0.44% smaller than
the actual quantity which has flown through.

djustment

Metering mechanism
Gear wheel of metering mechanism
Gear wheel of intermediate gear

Intermediate gear
Register

w
AL wON -

Figure 3/3
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Gear wheels on metering mechanism and on register with intermediate gear

The rotary-piston meter is adjusted by replacing the gear wheels (2 and 3,

Figure 3/3) arranged between the metering mechanism (1) and the intermediate gear
(4). The gear wheels are not directly above the metering mechanism in the case
when insulation attachments are used. Replace the gear wheels as follows:

1. After dismounting the meter from the plant or, if it remains fitted, after closing the
supply of liquid, remove the seal on the mounting flange of the meter (use a
pointed tool to pierce and lift out the sealing disk) and unscrew the sealing screw.
Loosen all flange bolts.

2. Cautiously lift off the register (5) with the intermediate gear (4) from the metering
mechanism flange. The gear wheel (2) of the metering mechanism flange. The
gear wheel (3) of the intermediate gear are now accessible.

3. Unscrew the nut from the gear wheel (2) (right-hand thread). Lift off the spring
washer and the gear wheel and read and note the designation (stamped figures
or figures and letters).

4. Unscrew the nut from the gear wheel (3) (left-hand thread). Lift off spring washer
and gear wheel and read and note the designation.

5. Determine the new gear wheels required as in the following example:

Rotary-Piston Meters
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Example

A rotary-piston meter manufactured in 1995 has an indicating error of -0.44 % as
determined by testing. The designation on the gear wheel of the metering mecha-
nism is e.g. ,1-54 and on the intermediate gear ,1-104“. Look up the pair of gear
wheels in column 3 in the table in Chapter 4. It is important to look for the pair of gear
wheels on the same line within a column. In this example the pair of gear wheels can
be found in column 3 (example shown in bold-face type).

In column 1 in the same line it can be seen that this pair of gear wheels already com-
pensates an indicating error of -0.17 % . Thus the total deviation of the meter is

(-0.17) + (-0.44) =-0.61 %

where:

-0.17= indicating error already compensated

-0.44= the indicating error determined and

-0.61= the sum of both values and therefore the total deviation of the reading

from the nominal value.

Now look for the total error (-0.61%) in column 1. The designations of the new pair of
gear wheels to be fitted can be found in the same line, but in column 3. In this exam-
ple, the value -0.61 % cannot be found in column 1. The closest value (-0.62%) must
then be taken. In this line, the designation ,,1-57“ is found in column 3 for the gear
wheel of the metering mechanism and ,1-107“ for the gear wheel of the intermediate
gear. The existing pair of gear wheels must then be replaced by the pair found in this
manner. The gear wheels belonging to a pair cannot be interchanged when inserting
since they are provided with conical holes of different diameters.

Reassemble the meter in the reverse sequence to that described above for removing
the gear wheels. The following information is important:

After fitting the new gear wheels, they must be well secured by means of the spring
washers and nuts. When placing the register with intermediate gear onto the meter-
ing mechanism housing, care must be taken to ensure that the teeth of the gear
wheels engage correctly. The gears must not rest on one another. The gear wheels
would be damaged or the gear shafts bent if the register were then tightened. When
correctly seated, the register can be secured with the bolts and nuts and the sealing
screw. The rotary-piston meter is then ready for operation again. If the meter was
removed from the plant for adjustment, install in accordance with Section 2. Meters
in plants for custody transfer must be tested and recalibrated by the gauging author-
ities (Chapter 3.2, page 25).

To check whether the meter operates correctly, first carry out a test run with a low
flow rate. If the meter operates correctly, it is advisable to recheck the measuring
accuracy as carried out before. The required accuracy must now be obtained. Any
deviation still present can only be caused by an error in determining the fault or selec-
tion of the gear wheels.

Rotary-Piston Meters

C73000-B51

76-C30-01 35



Maintenance

Rotary-Piston Meters
36 C73000-B5176-C30-01



Spare parts

4 Spare parts

If a rotary-piston meter is repaired on site by the customer and not returned to the
factory for repair or readjustment, the technical data of the meter must be exactly
specified when ordering spare parts. The details can be obtained from the dispatch
note of the original delivery. Itis therefore advisable to keep the original dispatch note
with the instruction manual. It is not possible to supply the correct spare parts without
correct details on the serial number and the technical data.

Spare parts lists for the rotary-piston meters described in this manual can be
obtained from us using the following Order Nos.:

DN 15 PN 40: C73000-E5174-C10
DN 25 to 80 PN 40: C73000-E5174-C1

Rotary-Piston Meters
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Indicating error of meter

Number of

teeth of wheels:

New designation
of gear wheels:

on me-jonin- fon me- |on inter-

tering | terme- | tering mediate
mecha-} diate | mecha- | moduie

nism module| nism

2.02 % 31 33 1-61 1-112 |
1.82 % 32 34 1-62 1-113
1.64 % 33 35 1-63 1-114
1.47 % 34 . 36 1-64 1-118
.31 % 35 37 1-68 1-117
1.16 % 36 38 1-66 1-118
1.01 % 37 39 -1 1-67 1-120
Positive 0.88 % 38 40 1-68 1-121
Q.75 % 39 41 1-70 1-122
0.63 % 40 42 1-71 1-123
0.51 % 41 43 1-72 1-124
0.40 % 21 22 1-51 1-101
0.29 % 43 45 1-74 1-125
0.19 % 22 23 1-52 1-102
0.09 % 45 47 1-76 1-126
0.00 % 23 24 1-53 1-103
0.09 % 47 49 1-78 1-127
0.17 % 24 25 1-54 1-104
{0.25 %) 49 51 1-80 1-128
0.33 % 25 26 1-55 1-106
{0.41 %) 51 53 1-82 1-129
0.48 % 26 27 1-58 1-106
(0.55 %) 53 55 . 1-83 1-131
0.62 % 27 28 1-87 1-107
0.75 % 28 29 1-58 1-108
0.87 % 29 30 1-59 1-109
0.98 % 30 31 1-60 1-110Q
1.09 % 31 32 1-61 1-111
Negative 1.19 % 32 33 1-62 1-112
1.28 % 33 34 1-63 1-113
1,37 % 34 35 1-64 1-11§
1.45 % 35 36 1-65 1-1186
1.53 % 36 37 1-66 1-117
1.60 % 37 38 1-67 1-119
1.68 % 38 39 1-68 1-120
1.74 % 39 40 1-69 1-121
1.80 % 40 41 1-71 1-122
1.86 % 41 42 1-72 1-123
1.92 % 42 43 1-73 1-124
2.03 % 44 45 1-75 1-125
2.13 % 46 47 1-77 1-126
. 2.22 % 48 49 1-79 1-127
(2.3C %) 50 51 1-81 1-128
(2.41 %) 53 54 1-83 1-130
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