TECHNICAL

Barrie Church has been in the
gas industry for over 50 years
during which time he worked
for British Gas Eastern and
Headquarters dealing with

a wide range of engineering

matters in the utilisation sector.
Since leaving BG in 1993 he has
been continuously employed
on consultancy activities in the
domestic and non-domestic
sectors. Barrie is a Director

of Global Energy Associates

Ltd, aleading consultancy in
the Utilisation sector at home
and abroad. Barrie has been,
and remains, involved in the
Standards scene being actively
involved in many non-domestic
engineering standards in the UK
and Europe. Barrie is an active
member within IGEM and isa
regular contributor of articles on
practical safety related issues.

Go with

the flow

The measurement of any gas flow will result in
an imposed pressure drop, which can also apply
to associated manual valves when used within
metering systems. Barrie Church identifies the
main issues that installing these measures can
cause within pipework systems.

ith low pressure
systems, there is an
overall maximum
design pressure
drop of 1 mbar from the outlet of
the primary meter to the inlet of
the appliance isolation valve.
Metering fitted within
installation pipework is normally
applied for energy monitoring
purposes but can greatly assist
commissioning to ensure the
plant is neither under-gassed
or over-gassed. Both of these
issues are relevant to plant
performance, and the latter
may lead to premature failure
of the combustion system. To
differentiate between primary and

secondary formal billing meters,
these meters are referred to as
‘check’ meters.

Valve selection
The valves that are often used
with check meter installations are
butterfly valves - normally because
they are the cheapest size for size.
Butterfly valves must always be of
the ‘lugged’ variety using bolts on
both flange faces rather than studs
and nuts. Preferably, they should
have a ratchet handle to secure
the valve in the open position. If
the disc section of the valve is a
large (thick) butterfly disc, it will
naturally result in high pressure
losses - up to 5 mbar has been
measured on some installations.

With installations where the
pressure drop must be less than
05 mbar overall, it is necessary
to use full bore’ valves with the
lowest possible pressure loss -
namely ball or gate types. Up to
about 150 mm, ball valves may
be the cheaper option but it is
important to be wary of gate
valves that trap dust etc in the
base as this will prevent closure
of the gate assembly.

Ball valves up to about 150mm
in size will not require gearing
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to operate them. It is advisable
to stay clear of plug valves over
50mm but, if they are selected,
ensure they are full bore and
can be greased without the use
of a special grease gun.

If the gas pressure is above
2 bar, it may be necessary to
install a double block and bleed
facility so that there are two valve
seals in place. This will ensure
gas tightness when working

»Ultrasonic meter
technology is now
becoming less
expensive and should
have lower pressure
drops than turbine
and RD meters. «

downstream of the valve. This

is available in some types of

gate valve and can be added to
ball valves at little cost. Another
option is to purchase three valves
and install them in T formation at
greater cost.

Meter selection

Any meter used for primary
metering purposes can be used
for check metering. These meters
will always display a stamp of
approval or an official ‘seal’. Please
note that these seals are not
always required for check meters
as they do not necessarily require
the levels of accuracy relevant to
a billing meter.

Meter types used for typical
commercial and industrial loads
are typically turbine or RD types.
Many specifiers prefer meters
that display rate of flow as

well as totalised flow. Some
turbine meters have this as a
standard feature. Where this is
not available, a high frequency
output will be needed from the
meter and then connected to

a display unit or BMS.

One advantage of some types
of turbine meter is that they can
be the compact ‘sandwich’ type
mounted between two flanges.
However, depending upon
required accuracy, it may be
necessary to add a short straight
length of pipe on its inlet.

In larger and higher pressure
systems, orifice plates and
Coriolis meters can also be used.
Ultrasonic meter technology is
now becoming less expensive and
should have lower pressure drops
than turbine and RD meters.

RD meters all have similar
properties and reasonable accuracy
over a range of flows from about
100% to 5%. Turbine meters can
be a bit more variable but 100%
to 10% should be acceptable for
most low pressure applications.

The big issue is pressure drop
and the way it may be expressed.
Some literature will show the
pressure drop using air, while
others use a gas with a specific
gravity of 06. Most will provide a
formula with which to work out the
flow. The relevance of this is that a
meter passing 100m3/h of air will
have a lower pressure drop when
passing gas at the same flow.

All meter literature will display
the maximum flow (Qp4). but
it is important to be aware of
the pressure drop under these
conditions. In addition, most
meters will require an in-line top
hat (open ended) strainer, so the
overall pressure loss can be 01 to
0.2 mbar across the strainer plus
that of the meter. If your pipework
system already has a design
pressure loss of 0.8 mbar, it is
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HEATING
Max flow Flow at 0.5 mbar Estimated flow at Minimum flow
Max flow
Meter type m¥h) pressure drop pressure drop 0.2 mbar pressure for reasonable
gas (mbar) (m3/h) drop (m3/h) accuracy (m3/h)
RD 40
50 60 15 17 9 3
80 140 18 40 20 4
100 310 17 85 40 2
Turbine 50 100 34 40 20 10
80 160 27 70 35 16
100 300 27 130 65 30

Table 1. Pressure flows for RD meters and turbine meters.

unlikely that it will be possible to impellors

add anything in the system at all.

Table 1is a very approximate
guide to what pressures and
flows can be expected for RD and
turbine meters. The minimum
flows are an indication of
turndown performance from
what can be achieved at
maximum pressure drop.

Another consideration when
selecting meters is the type of
load it will be connected to.
Loads that start rapidly from
zero flow to full flow may cause
turbine meters to over-speed
and damage the blades.

Equally, under similar conditions,
an RD meter will tend to be
sluggish when starting to rotate
and may cause low pressure
failure conditions. Loads that start
and stop regularly will also cause
turbine meters to read incorrectly.

Similarly, turbine meters and
reciprocating compressors can be
incompatible since the pulsating
gas flows from the compressor
can cause the meter to massively
over-register the actual flows.

inlet

Figure 1. Rotary Displacement meter showing figure-of-eight impellors and scraper tips.

Figure 2. Turbine meter - for
installation between flanges.

Figure 3. Small RD meter. Note official
seal on top fixing of index housing.

Pressure drop

The overall system pressure
drop, therefore, is formed of
losses across a number of
factors: additional fittings, flexible
connections, inlet and outlet
valves, filters or strainers and
across the meter itself.

The gas meter will nearly
always need to be greatly
oversized to get a low pressure
drop, and this means it may not
register correctly all low flows.
This may not matter too much
as the difference between a 5%
error and a 2% error can be very
small. For example, at 1m3/h for
5 hours the difference is less
than 015m3 Gft3). |

TO SUM UP

The use of check meters can be a great help in
energy monitoring.

Check meters will be a boon to commissioning engineers
as they can accurately check appliance flow rates and
thus ensure correct performance.

The application of any device into existing low pressure
gas pipework is fraught with pressure drop problems.
This applies to valves, check meters and Automatic
Isolation Valves.

It is important in the design to itemise all the individual
pressure losses and to be conservative when making
estimates. The revised version of UP/2, which will be
released soon, shows far higher losses on fittings than
have been previously used.

Any modification to an existing system that increases the
pressure losses above the design figure may adversely
affect plant operation and safety.
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