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INTERNATIONAL STANDARD

ISO 2186-1973 (E)

Fluid flow in closed conduits — Connections for pressure
signal transmissions between primary and secondary elements

0 lNTROl'[UCTION

This Internptional Standard relates to the types of pressure
difference | primary elements for flow measurement,
described in ISO/R 541 and ISO/R 781.

The chosdn order of presentation follows a logical
progressio
obtained flom the primary element, through to the inlet of
the secondgry device.

It should bk noted that in this context a secondary device is
defined as|a device receiving a differential pressure signal
from a prifnary element and converting it, when necessary
with the aEsistance of auxiliary power, into a signal of a
different nature.

Methods of grouping the individual units are presented.in a
section thal shows various types of installation layouts:

1 SCOPE

This Interhational Standard describes means whereby a
pressure signal from a primary element can be transmitted
by known |techniques to a secondary device in such a way
that the value of the signal is not distorted or modified even
though it [may be changed)into a signal of a different
nature.

2 FIELD|OF APPLICATION

This Interhational Standard is concerned only with the

away from the origin of the pressure signal -

4 PRESSURE TAPS

4.1 Location of pressure’taps in horizontal |]ipes
u

The following positions of the wall press
straight cylindfical pipe are recommended:

e taps on the

1) Gas. in the vertical meridian plane| upwards (see
Notes, 1'and 2).

2)“Liquids : in a meridian plane with which the
horizontal meridian plane is forming an angle not greater
than 45° above or below according with the position of
the secondary device (see Note 4).

3) Steam : in the horizontai meridian plane.

NOTES

1 The position of dry gas taps may be varied withqut risk from the
position indicated in 4.1.

2 The position of wet gas taps should be verticpl if possible to
allow draining to occur. They should therefore be Jess than 45° off
the vertical meridian plane.

3 In the case of gently sloping pipelines, i.e. the sigpe of which can
be considered as negligible, it is often possible to maintain the taps
on a horizontal plane by varying their individual pogitions relative to
the pipe centre-line, It is particularly desirable that]:he taps are on a
horizontal plane when hot liquid flow is to be measured with a view
to avoiding corrections for altitude.

4 Care should be taken when using for liquids, f position in the

pressure différence—techniques—of—How—measurement—t
does not consider the characteristics of the secondary
devices, and it does not include transducers or other similar
instruments. Electrical transmission techniques are not
dealt with in this International Standard. Pressure
transducers and microdisplacement secondary devices will
be the subject of a separate International Standard.

3 REFERENCES

ISO/R 541, Measurement of fluid flow by means of orifice
plates and nozzles.

ISO/R 781, Measurement of fluid flow by means of Venturi
tubes.

horizontal meridian plane. If the liquid is clean it is advisable to
avoid the risk of gas in the pressure lines by using a tap location
below the pipe horizontal meridian plane. If, on the other hand, the
liquid has a significant solid content, then a position above the
horizontal centre-line is recommended. In neither case should the
taps be more than 45° from the horizontal. The case where there is
a considerable volume of gas in a liquid line is exceptional, and
needs special consideration: a horizontal tap position should be
used in conjunction with pipe gas vents and gas collecting chambers
in the pressure lines (see section 11).

4.2 Location of pressure taps in vertical pipes

In the case of vertical pipes there are generally no problems
as far as the radial position of pressure taps is concerned,
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4.3 Pressure taps and connections

Shape, diameter, length and location of pressure taps
should be in accordance with ISO/R 541, clause 6.2; note
should be taken in particular of sub-clauses 6.2.1.2 and
6.2.1.6.

There should be no burrs of other irregularities on the
inside of the pipe at the connections or along the edge of
the hole through the pipe wall. In no case shall any fittings
project beyond the inner surface of the pipe wall. Clearly
where there is risk_of solid or liquid blockage it is advisable

pressure piping between the pressure taps and the valve, this
latter diameter remaining unchanged as well over its whole
length.

The valve should be of full bore valve type in order :

1) in the case of liquid flow, to avoid trapping gas
bubbles in the valve structure;

2) in the case of gas flow, to avoid trapping liquid in
the valve structure.

to use a large tapping size within the limits given.

4.4 Practical requirements

Some typical arfangements for pressure taps are given in
Figure 1, but it [should be noted that the information is
included for genefal guidance only.

5 ISOLATING YALVES

5.1 Isolating vjves are needed to separate the entire

measurement s
necessary, but the

It is recommend
immediately  fd
condensation ch

stem from the main pipeline when
y should not affect the pressure signal.

d that isolating valves should be located
llowing the primary element. If
mbers are installed the isolating valves

may be fitted {mmediately following the condensation
chambers (see Figure 18).

The final choice| both of the valve specification and its
location is left tg the instrument engineer and/or user./The
recommendationy given here are therefore subject™~to
alterations which|may be necessary in view of the.operating
conditions and th[ nature of the fluid.

Practical considerptions include :

1) the installjtions of valves suited\t0.the pipe pressure;

2) careful ghoice of both )valve and packing,
particularly in|the case of corfosive or dangerous fluids,
and with such pases as oxygen;

3) the need tp use valves whose design does not affect
the transmission of a pressure signal, particularly when
that signal is |[sGbject to any degree of fluctuation or

6 CONDENSATION CHAMBERS

The modern trend in secondary device design-is toward the
micro-displacement type of differential pressure unit. There
are, however, still a range of instruments widely used
throughout the world that have a Capacity comparjble to,
but smaller than, the popular/mercury U-tube ftype of
device.

It is therefore necessary~to consider variations|in the
capacity of condensation chambers, but it [is not
recommended that.they should be entirely omittgd, even
when micro-displacément secondary devices are used.

It is suggested that except when used with
micro-displacement devices, the shape of the cond¢nsation
chamber<should be as shown in Figure2. For
micro-displacement devices, the condensation chambers
mayJtake the form of short lengths of unlagged pipe
bétween the pressure taps and the isolating valves.

The capacities of the condensation chambers sHown in
Table 1 can be related both to secondary device mgximum
displacement at maximum head as well as tq steam
conditions, as shown in Figure 3. Generally, it is aflvisable
to use condensation chambers that have a capacity| two to
three times that of the secondary device displagement,
particularly when it is known or suspected that lgrge and
sudden variations in the flow rate may occur.

In the case of very high pressure/temperature stegm, it is
advisable to use a catchpot of approximately the same
volume as the condensation chamber, to protgct the
primary element from damage caused by cool liqufd from
the pressure piping returning through the primary ¢lement
as a result of a large and sudden change in flow rfate. An
example of arrangement is given on Figure 26.

pulsation.

5.2 Valve passages

It is recommended that the general remarks about
constancy of diameter given in section 10 should be used as
a guide in this section as well. Thus, every attempt should
be made to ensure in the case where the valve is
immediately adjacent to the pressure tap that the internal
diameter of valve connections and the minimum passage
diameter inside the valve should keep a constant value and
preferably not be less than the internal diameter of the

The connecting pipe between the primary element and
condensation chamber/catchpot should be either of the
same material as the pipeline, or of equivalent specification.

In the case of primary elements and condensation chambers
installed in vertical mains, it is necessary to have both
condensation chambers installed on the same level,
preferably that of the higher tap, and lagged as shown in
Figure 20 for example. The bore of the connecting pipe
should be large enough to avoid any risk of blockage and
secondary device response lag, and the pipe itself should be
lagged.
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For threaded connection

After welding and boring

/ E

Before welding

Centering pin —

.+ _— Centering hole ¢ <d

Q
Q-

I

L Carefully remove
the burrs, radius <0,1d

For welded connection

After welding and boring

Centering pin

%\\sﬂ

' Centering hole ¢ <\d

d
|
|

| Carefully remove
the burrs, radius < 0,1 d

Flanged adaptor for low to medium
pressure/temperature steam installation

Threaded adaptor

Flanged valve

Condensation chamber

FIGURE 1 — Typical arrangements for pressure taps
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Type A

at inlet and outlet
screwed ends

The protruding part

100 mm is optional
~
Inlet
A
[~ & —
""o. \ 7
Qutlet
7
Type C

Type B

at inlet welding end
and at outlet sqrewed end

Side view shown,
other dimensions
as for Type A

at inlet and outlet -
welding ends

ds

Side view shown,
other dimensions
as for Type A

NOTE — The dipe ends can also be fitted with flanges.

FIGURE 2 — Condensation chamber characteristics, types A, Band C

TABLE 1 — Condensation chamber dimensions

dq

Inlet d Outlet d2 T
Threaded Welded Threaded Welded d3 | /1 | s Capacity m@m
Size Type end end end end
in mom in mm mm | mm | mm cm3 baf *
~
A 1/2 — 1/2 -
1 B - 21,3 1/2 — 87 |230 | 5 800
c > 21,3 - 21,3
190
A 1/2 - 1/2 - T
2 B = 71,3 72 = 87 (100 [ 5 750
c - 21,3 - 21,3
A 5/8 - 5/8 -
3 B - 24 5/8 — 8 230 | 7.1 700
c - 24 - 24
320
A 5/8 - 5/8 -
4 B - 24 5/8 - 8 100 | 7.1 220
c - 24 — 24
c - 24 - 24 8 230 [12,5 600
540
c 24 - 24 8 100 12,5 170

* 1 bar = 105 Pa

4
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FIGURE 3 — Range of application of condensation chambers

NOTE — A vapour pressure-vapour temperature graph gives the limits withiniwhich the condensation chambers can be used. For|the calculation
of the wall tHicknesses the vapour temperature was assumed to be 50 °C lower than the vapour temperature in the mains, since §inder operating
conditions, tHe temperature in the condensation chambers never exceeds the temperature of the saturated vapour. Only when the pressure lines
are blown dojwvn, i.e. in the non-pressurised condition, can the temperature in the condensation chambers approach the vapour| temperature in
the mains. Bxperiments have shown that the actual difference'between the vapour temperature in the mains and temperature in the

condensation|chambers is greater than 50 °C.

7 GAS COLLECTING CHAMBERS AND. SETTLING
CHAMBER

7.1 Gas cojlecting chambers

7.1.1 Reaspns for use

In cases wHere it is thought-that gas is present in a liquid
that is to bp measured; it is necessary to ensure that no gas
can collect| in the_pressure piping between primary and
secondary dlevice\particularly when the latter is above the
pipeline. ry_often this can be avoided by laying the
pressure pi i inual slope between

If the chambers are not provided with automatic vent
valves, then a regular maintenance routing should be
established for venting at intervals found pecessary by
experience.

7.1.3 Drawings and dimensional data

An example of construction of gas collecting chambers is
shown in Figure 4. Although the capacity cgn be chosen
according to requirements, it is recommended that the
shape shown on the drawing be retained a; well as the
position of the inlet, outlet and release connections.

primary and secondary devices.

However, it is often necessary to arrange the pipe run so
that there is a high point at which a gas collecting chamber
or a vent valve can be installed as shown on Figure 11. Gas
collecting chambers can be provided with either automatic
or manual vent valves. The capacity of the chambers tends
to vary with characteristics of the installation.

7.1.2 Description of the technique

A gas collecting chamber should be provided for each
pressure pipe and, conveniently, should be mounted at the
highest point of the pipe run, near to the secondary device
and at an accessible location,

7.2 Settling chambers

7.2.1 Reasons for use

Settling chambers are often needed for liquid and gas
installations.

In the case of liquid flow, they are necessary where there is
a considerable amount of entrained solid that can block
pressure pipes even if these are laid in accordance with
general recommendations.

Settling chambers are most often necessary when the
secondary device is below the pipeline.
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In the case of gases, settling chambers are advisable when
the measured fluid is both dirty and/or wet.

Settling chambers may be found useful for steam
installations where pressure pipe scaling can develop.
7.2.2 Description of the technique

In all cases the settling chambers should be located at the
lowest point of the pipe run.

If the secondary device is above the prumary element it is
advisable to includega
piping system gs well as settling chambers in the case of
liquid flow.

7.2.3 Drawings|and dimensional data

A typical design|of settling chamber is shown in Figure 5. It

is important that sufficient clearance should be available
beneath the vessel to allow access to the drain valve.

The valve should preferably be a full bore type so that it
can be cleaned and probed if blockage is suspected, or if the
chamber is heavily encrusted with deposits.

It should also be noted that pressure holes, pressure pipe
bores, and the connections to the settling chambers should
be larger for very dirty liquids and gases.

e—capa e g-chafbe R largeas
practically possible or as large as the needs| of the
installation demand. The proportions givendn Figlire 5 are
typical and should be sufficient for 'most purposes.
However, the frequency of maintenanceand the degree of
solid and/or condensation entrainment are matfers that
should decide the size of settling chamber to use.

;

0 1%7
\J !
Hole suitable for |
fixing bolts

L =—— el 1
Valves —/ L

From primary
element To secondary ‘

device

p4

e

5 17

N ATF

FIGURE 4 — Arrangement of wall mounted gas collecting chambers and valves
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FIGURE 5 — Settling chamber
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8 SPECIAL TECHNIQUES USED AS PROTECTION
AGAINST VERY COLD AMBIENT CONDITIONS

In the cases where pressure pipes contain water it is possible
to protect them against frost by the use of heating elements
such as electrical tapes or steam coils.

The exact use of these techniques depends on the particular
iocation, and advice cannot be generdlueu it is important
to ensure that the heating is controlled, uniform, and of
equal amount to each pressure pipe and any auxiliary unit

included in the pipe run. Where possible the pressure pipes

The interface between the metered and the sealing fluids
should be at exactly the same level in both sealing chambers
when there is no flow.

The filling level is determined by means of purge valves and
where possibie it is desirabie to instaii visuai means which
allow constant control of the interface.

The sealing flui
chamber and the meter.

For guidance suitable sealing chamber dimensions for

should be run §nd lagged together, but care should be taken
not to overheat liquids in the pipes since this may cause

vanarization
vaperization,

It may be not¢d that the same techniques are useful when
warm or hot viscous fluids are metered, to prevent
coagulation ol blockage in cold pressure pipes and any
other narrow passages.

9 SEALING QHAMBERS AND PURGE SYSTEMS
9.1 Sealing chambers

9.1.1 Sealing ghambers without partition

Sealing chambgrs containing a liquid which separates the
metered fluid from the fluid in the meter may be employed
where :

— the metdred fluid is corrosive;

— the metered fluid is likely to congeal, freeze (or
condense injthe connecting pipes;

— the metdred fluid is very viscous;

— deposits|are likely to occur in the connecting pipes
or in the metter, etc.

It must, however, not be forgotten that the pipes
connecting pressure taps and sealing'chambers'will not be
protected by the use of a sealing-fluid.

The sealing flu|d should not/mix or react with the metered
fluid or the mhnometric fluid and should differ in density
from both fluiEs by an:amount sufficient to ensure a stable
interface.

Sealing chambe
as close as possible to the pressure taps. When there is a risk
of congealing, freezing or condensation of the metered
fluid, the connections from the pressure taps should be
included in a pocket with the pipe lagging or be provided
with supplementary heating. This might be provided as well
for sealing chambers, if they are employed for liquefiable
fluid flow measurements.

The general arrangements of sealing chambers are shown in
Figures 6 and 7.

dustriat meters—are—about—+o6-mm—diameter—and 250 to
300 mm long.

-
[v]
-
-]

T a, +
SO IR

In all cases, the sealing chamber-capacity should be larger
than the maximum volume of-measuring liquid dfsplaced in
the meter. When designing-sealing chambers it [should be

PrR H H H H 1
carefully checked that ‘their inside diameters remain

constant over the effective working area.

The meter reading should be corrected to take account of
the displacemént “of the (sealing fluid/metefed fluid)
interface in the'sealing chamber.

This corfection will be of greatest importance| when the
difference in density is greatest between the sealing and
metered fluids. When micro-displacement devicgs are used
this correction is negligible.

Method by which differential pressure may be|calculated
when sealing chambers are used with a U-tube type of
meter is given in Annex A.

9.1.2 Sealing chambers with partitions

When the physical and chemical characteristics of the
metered fluid are such that a suitable sealing flyid cannot
be found, sealing chambers with partitions may be used.

Diaphragm and bellows units are the simplest form of
partition generally used.

It is necessary to ensure that both sealing chambers have
the same stress/displacement characteristic.

The volumetric displacement of the sealing fluifd over the
than the
maximum volume displaced by the meter itself.

Gas venting systems should be used on both sides of the
partition.

In general the remarks in 9.1.1 apply equally to sealing
chambers with partition.

In the cases where sealing chambers with partition are used
it is normal for the manufacturer of such units to provide
the relationship between input and output signals.
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9.1.3 Sealijrg liquids

TABLE 2 — Properties of sealing liquids

FIGURE 6 — Sealing chambers — Metered fluid heavier than sealing fluid

Metered fluid

Sealing fluid

FIGURE 7 — Sealing chambers — Metered fluid lighter than sealing fluid

Some typicdl sealing liquids are given in Table 2.
yp g hg 9 Density
at the Freezing Boiling
Kind of liquid temperature | temperature | temperature
9.2 Purge system ind of fiqui 20°C
kg/m3 °c °c
9.2.1 General
\
These techniques are intended to prevent dirty or Glycerine 1262 - " 290
dangerous fluids from entering the pressure pipes and the Mixture of water
secondary devices, and they are, to some extent, an and glycerine 1130 - 225 106
alternative to both settling chambers and sealing chambers. (Volume 1 : 1)
Generally, there are three ways in which purges may be Dibuty! phthalate 1047 - 35 340
used : Ethyl alcohol 789 -112 78
1) the introduction of gas into pressure pipes Ethylene glycol 1113 - 12 197
containing gases; Mixture of water
. . . . and ethylene glycol 1070 - 36 110
2) tt!e. m‘troc.iuctlon of gas into pressure pipes (Volume 1 : 1)
containing liquids;
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3) the introduction of liquid into pressure pipes
containing liquids;

The rate of purge will depend on :
— whether the measured flow is steady;
— the type of secondary device used;
— the total capacity of the pressure pipe runs,

It should be emphasized that in practice care should be
taken to ensure that the purge does not influ~nce the
performance of : s BViCE
temperature equilibrium between the two pressure pipes.
Individual detaild are given in the following clauses.

e ondaary daev O c UTQ

9.2.2 Introduction of gas into pressure pipes containing
gas

If the flow rate |varies with time to a considerable extent,
and the magnitude of variation is large, then it is best to use
a purge flow rate equivalent to the meter total capacity
between zero and maximum displacement in one minute.
Steady flows do jnot need such a high purge flow, but very
small purge ratgs should be avoided because they are
difficult to contrel.

Equally, the use pf larger purge flows will mean that special
care will have tp be taken to avoid an out-of-balance of
pressure in the pressure piping. It would, for example, mean
that pressure tdps and pressure bores should be large
enough to avoid pressure losses created by a large purge
flow. For the sajne reasons it is always necessary to avoid
changes of cross-pectional area at any point in the pfessure
pipe system whep purge techniques are used. Furthermore,
both the high and low pressure meter connections should
be of the same lepgth and have the same number of fittings.

In the case of lohg pressure piping, it may be necessary to
place a pipe in Which the purge fluid-would flow up to the
pressure tap and & second pipe, transmitting the pressure, to
the secondary deyice, without préssure drop effect.

In order to keep|the purge flow rates equal in both pressure
pipes it is recommended‘that small variable-area meters or
sight glasses be ipcluded in the purge system. They should
be located at a point between the purge control valve and

9.2.3 /Introduction of gas into pressure pipes containing
liquids

The same general comments apply as given in 9.2.2, but
there are important facts to note.

Gas purge into liquid filled pressure pipes can cause
difficulty and error if the metered flow is unsteady, if small
differential pressures are used, and if gas vessels are
included in the pressure pipe system,

Furthermore, the considerable difference between the
Hematie—viseosities—ofthe—gas—and—thetiguid—as well as
surface tension effects, make abrupt variations insfllow rate
or pressure more difficult to counter and cthere fis a real
chance that, temporarily, the metered fluid will gnter the
pressure pipes and cause spurious differential [pressure
signals.

This technique is advantageous jncases where therq is a low
pipeline pressure, and the secondary device is locat¢d above
the pipeline.

secondary device _is Joperating with gas althouph it is
concerned with “iquid flow, and therefore, at the
secondary devicehas a dry calibration relationship petween
differential head and flow. It also is importagnt that
liquid/gas~discontinuities in the pipe system should|occur at
the same-levels.

It is also important<{to note that with this syI‘em the

9.2:4 [Introduction of liquid into pressure pipes cantaining
liquids

A liquid purge is useful when measuring efflyents or
sewage : in these cases a supply of clean watef at the
appropriate pressure will be sufficient. The [previous
remarks in this section still apply, except that thete are no
density/surface-tension problems. The purge flow |rate can
be decided on the same basis as before, but it| will be
necessary to reduce the pressure losses by using larjger bore
pressure pipes than those suitable for gases.

If the liquids are viscous or have other chemical pfoperties
that prevent the use of clean water, then care sHould be
taken to choose a suitable purge fluid.

If a source of potable water is being used to supply| a liquid
purge, positive provision must be made to avoid back flow
into the potable system.

the point at which the purge flow enters the pressure pipes.

It is of course necessary to use gas purge pressures that are
well above the pipeline pressure. Control of purge rate is
usually obtained by means of some type of needle valve or
a simple purge flow regulator.

Figures8 and9 show two examples of purge system
installations.

10

9.3 Probe units

Often the purge systems described in this International
Standard cannot entirely prevent blockage of the pressure
taps themselves. In cases where measurements of fluids with
entrained solids are required, it is recommended that probe
units should be supplied as part of the purge installation.
Descriptions of typical probe units are given in Annex B.
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ﬁ;k Purge flow control

FIGURE 8 — Example of purge system installation
FIGURE 9 — Example of purge system installation

in the case of long pressure piping

1"
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10 PRESSURE PIPING

The meter should be located close to the primary element;
the speed of reponse is reduced if there is a long run. If
possible the distance of transmission by pressure piping
should not be greater than 16 m beyond which limit
electrical/pneumatic transmission should be used. The two
pressure pipes should be kept close together to avoid a false
pressure difference arising from a difference in temperature.
Where there is any risk of heating or cooling of the pressure
pipes they should be lagged together. The bores of the

pressure pipes
6 mm even wit
owing to the
condensation is
to be liberated,

The run of pre
slope is always
bubbles may ris
or solid deposi
seals. The slope
pressure pipes i
long runs (for e}
be avoided, thg
slopes provided
or sealing chami

When long rung

’clean’’ fluids and non-corrodible piping,
hance of blockage after long service. If
likely to occur or if gas bubbles are likely
he bore should be not smaller than 10 mm.

ure pipes should be arranged so that their
greater than 1 in 12 in order that any gas
to the vents and so that condensed liquids
s may drain into the catchpots or water
should be increased if the liquid in the
5 more viscous than water. In the case of
xample 30 m) or where obstructions have to
pressure pipes may be run in a series of
that gas vents are fitted at all high points,
ers at all low points, as appropriate.

cannot be avoided, experience has shown

recommendatio

s given by various national bodies and

that the data rven in Table 3 are satisfactory and other

organizations va

y only marginally.

'

Further details gbout pressure piping can be noted fromthe

various installat
also in Figures 2

on diagrams appearing in section\11, and
/ and 28.

11 INSTALLATION

The arrangement of piping and units comprising
transmission systems between primary and secondary
elements, is given in this section.

11.1 Arrangement of valves

The arrangement of valves associated with the secondary
device tends to vary with individual organizations and with
applications.

a) valves in the high and low pressure piping adjacent to
the inlet connections of the secondary device;

b) a valve (often called an equalizing'valve) thalt enables
any pressure difference that may exist between|the high
and low pressure branches of-the”system to be fesolved.

Sometimes, the isolating valves at the primary elempnt serve
as those generally placed*at the inlet connectiop to the
secondary device.

Normally, there arealso valves that control the vénting of
the meter system.

One commonly used arrangement of these various|valves is
that shown’ in Figures 10 to 25. However, it should be
noted,that, in certain cases, an arrangement as shown on
the~inset of page 14 is used; this arrangement presents the
advantage of making possible the immediate detdction of
any leak,

11.2 Arrangement of pressure piping

Examples of arrangement of pressure piping (wjth their
accessories) and pressure taps, up to the secondaty device,
are shown in Figures 10 to 27.
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TABLE 3 — Internal diameter of pressure pipe TABLE 4 — Applications?)
Values in millimetres
Application Figure No. Description
Pressure signal
Type of metered fluid transmission distance 10 Meter below pipe line
0t016m | 16t045m | 451090 m Clean liquids M Meter above pipeline;
cold liquids
12 Vertical main; hot liquids
Water'/steam 7t09 10 13 q
Dry air/gas .
13 Meter above pipe line
Wet air or gas N
(i.e. risk of 13 13 13 14 Meter below pipe line
condensatior] in pipes) Dry clean gas 15 Met?r abov'e pressjire taps;
Oils of low tb 13 19 - vertical main
medium viscpsity 16 Meter below.pressure taps;
" o vertical. main
Very dirty liquids 25 25 38
or gases 17 Meter below pipe |ine
18 Meter below pipe Jine,
Steam and dry (alternative arrangement)
condensable gas 19 Meter above pipe |ine
20 Meter below pressure taps;
vertical main
21 Meter below pipe fine
22 Meter below pipe Jine
(alternative arrangement)
23 Meter above pipe |ine
Clean wet gas 24 Meter below pressure taps;

vertical main

25a) and b)| Meter above presspre taps;
vertical main L

(alternative arrangements)
26 Typical arrangemgnt
for either horizonital
High temperature, or vertical main
high pressure 27 Alternative arrangement

steam for either horizonfal

or vertical main

1) These arrangements are typical; the principles underlying them
may be used for any arrangement of pressure tzrs, for both
horizontal and vertical pipe lines and for meters abovel or below the
primary element.
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— applicable to Figures 10 to 25 as
well as 28 and 29

Clean liquid

Alternative arrangement of manifold,

14

Equalizirjg valve

Gas collecting
|
,\%)L

FIGURE 10 — Meter below pipe line

FIGURE 11 — Meter above pipe line; cold liquids
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Clean liquid

Cooling chamber

ISO 2186-1973 (E)
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FIGURE 12 — Vertical main; hot liquids
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Clean dry gas

] NG N i

FIGURE 15 — Meter abové _pressure taps; vertical main

FIGURE 16 — Meter below pressure taps; vertical main
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FIGURE 1

Steam and dry condensable gas

j — Meter below pipe line

\

&

FIGURE 18 — Meter below pipe line (aiternative arrangement)
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Steam and dry condensable gas

NOTE — The slope of both pressure piping is the same.

FIGURE 19 — Meter above pipe line
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Steam and dry condensable gas

20

FIGURE 20 — Meter below pressure taps; vertical main
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Clean wet gas

I1SO 2186-1973 (E)

Settling chamber

FIGURE 21 — Meter below pipe line
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Clean wet gas

45° N

A\
N\

FIGURE 22 — Mpter below pipe line (alternative arrangement)

22

FIGURE 23 — Meter above pipe line
(Figure showing two alternatives)
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Clean wet gas

NOTE — The measurement of wet gas in vertical pipes should be discouraged owing to the risk of blockage of pressure taps.

N

Tm

<

NOTE — The slope of both pressure piping is the same.

FIGURE 24 — Meter below pressure taps; vertical main
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Clean wet gas
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FIGURE 25 a) — Meter above pressure taps, vertical main (alternative arrangement)
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Clean wet gas

NOTE — The slope of both pressure piping is the same.

FIGURE 25 b) — Meter above pressure taps, vertical main (alternative arrangement)
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