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How flow measurement technology is

responding to changes in the energy sector

resources in the U.S., which figures to have a long-term
positive impact on demand for a range of flow measure-
ment technologies.

Because oil prices can change so quickly, it is premature
to draw many conclusions about the impact of low oil prices
on oil production. On the other hand, if low prices are sus-
tained, they are likely to have an impact on the approval of
some new projects, depending on the price-point at which
these projects are still profitable.

Why the sudden drop in oil prices, which was not gener-
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ally predicted? It came about as a result of three factors:
an increase in supply; slowing demand; and the decision
by OPEC not to cut production to maintain higher oil prices.
The increase in supply is due in large part to increased oil
production in the United States through the use of hydraulic
fracturing. Slowing demand results from some slowdowns in
the economies of China and other developing countries. And
OPEC'’s decision not to cut production results from a desire
to maintain revenues and to reduce the impact of hydraulic
fracturing on the world’s oil supply.

While an increase in supply coupled with slowing demand is
usually a recipe for lower prices, the world’s demand for oil is in-
creasing every year, and it remains true that much of the Earth’s
oil is found in politically volatile places. Unexpected crimps in
supply generally lead to higher prices, and this remains true.
The world’s search for energy will continue because the need for
energy will continue to exist, whether oil prices are high or low.

Natural Gas to the Rescue

Natural gas is often considered to be a cleaner and more
environmentally friendly alternative to oil. This remains true
today, and it is true in part because renewable energy is taking
a long time to develop. Despite the fact that many countries,
including the United States and Germany, have set ambitious
goals for increasing their reliance on renewable energy, cost
remains a major factor. Until the cost of wind and solar power
is competitive with the cost of fossil fuels, their adoption rate
will be slow. This makes natural gas attractive as a bridge to
renewables—a bridge that could last 20 years or more.

The prospects for natural gas have never looked brighter than
they look today. And for natural gas to be used, it has to be meas-
ured. Natural gas is measured as it comes out of the ground, on
the way to gas processing plants, as it leaves the gas process-
ing plants, and many more times before it reaches the point of
use. While temperature, pressure, and analytical devices all play
an important role in gas measurement, gas flow measurement
is one of the most critical of all the measurements made. Many
types of flowmeters are used to measure gas flow, and each
type has its own advantages and disadvantages.

Coriolis

Coriolis flowmeters are used to measure gas flows, but
they have some limitations. Coriolis meters have an
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easier time measuring liquids than
gases, because liquids are more dense
than gases. Coriolis flowmeters also
become expensive and unwieldy in line
sizes above 4 inches. However, in the
past several years, Endress+Hauser
(us.endress.com), Micro Motion (www.
micromotion.com), and KROHNE (us.
krohne.com) have begun producing
Coriolis flowmeters in line sizes above

6 inches. Rheonik (now part of GE
Measurement and Control Solutions,
www.rheonik.com) used to be the only
supplier of large line size Coriolis flow-
meters. As a result, Coriolis flowmeters
are gaining wider acceptance in large
line size applications. Even so, they
cannot compete with ultrasonic and
turbine flowmeters for line sizes 20
inches and up.
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Ultrasonic

Ultrasonic flowmeters are widely used
for gas flow measurement. Inline mod-
els are used where high accuracy is
required, including custody-transfer
applications. While inline ultrasonic
meters have transducers mounted
inside the pipe, clamp-on models have
transducers that clamp on to the out-
side of the pipe. Though the accuracy
of clamp-on models is typically not
as high as that of the inline versions,
their ability to measure flow without
pipe penetration makes them valuable
for check metering and temporary flow
measurement.

Ultrasonic flowmeters are one of
three main types of flowmeters used for
custody-transfer of natural gas. In this
area, they compete against differential-
pressure and turbine flowmeters. In
1998, ultrasonic flowmeters received
the approval of the American Gas As-
sociation (AGA, www.api.org) for use in
custody-transfer applications. Ultrason-
ic flowmeters used for custody-trans-
fer of natural gas must have at least
three paths, due to the high accuracy
required. Some now have as many as
six, 12, or even 18 paths. Suppliers of
multipath flowmeters include Emerson
Daniel (www.daniel.com), Elster (www.
elster-instromet.com), FMC Technolo-
gies (www.fmctechnologies.com), and
Cameron (www.c-a-m.com).

Vortex

Vortex flowmeters are among the most
versatile of flowmeters and can read-
ily measure gas, steam, and liquid
flows. For many years, vortex flow-
meters lacked the necessary industry
approvals to compete in custody-trans-
fer markets. Then, in January 2007,
the American Petroleum Institute
approved a draft standard for the
use of vortex flowmeters for custody-
transfer purposes. Companies, such as
Schneider Foxboro (www.foxboro.com)
and Emerson Process Management
(www.emersonprocess.com) have been
active in working with the APl on the
development and approval of this stan-
dard. The standard applies to liquid,
steam, and gas flows. The standard
was extended in 2010. Today its future
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is still not determined, but it has been split into a liquid
and a gas version. While initial evidence is that so far this
standard has had a limited impact on the vortex flowmeter
market, end-users figure to begin selecting vortex flowmeters
more frequently for custody-transfer applications in the years
to come. So far, however, vortex meters have not been able
to penetrate the market for custody transfer of natural gas,
which is still dominated by ultrasonic, DR, and turbine meters.

Thermal

Thermal flowmeters are used almost exclusively to mea-
sure gas flow. Thermal flowmeters typically inject heat into
the flowstream and then measure how quickly this heat
dissipates. This value is proportional to mass flow. Two dif-
ferent technologies for thermal measurement are constant
power and constant temperature. One main application for
thermal flowmeters is measuring stack gas flows. In the
early 1990s, Environmental Protection Agency (www.epa.
gov) requirements created a need to measure sulfur dioxide
(802), nitrous oxide (NOx), and other industrial pollutants
being emitted from smoke stacks. Due to the large size of
these stacks, multiple measuring points were necessary for
accurate measurement. Multi-point thermal flowmeters were
developed in response to this requirement. Today, a broader
need to measure greenhouse gas emissions is generating
added momentum in the thermal flowmeter market.

Differential Pressure

One application for DP flowmeters is in stack gas flow mea-
surement. Flowmeters used in stack flow measurement are
often accompanied with analytical equipment that is used
to analyze the composition of the gases flowing through the
stack. Much of the need for this type of analysis stems from
EPA regulations. Because of the large size of most stacks,
DP flowmeters use multiple measuring points. DP flowmeters
typically use Pitot tubes for this purpose. Other flowmeters
used for stack gas measurement include ultrasonic and
thermal.

DP flowmeters are also used for custody-transfer of natu-
ral gas. Their use for this purpose is governed by AGA-3, a re-
port from the American Gas Association (www.aga.org). While
DP flowmeters have been used for many years for custody
transfer, today there is a trend toward ultrasonic flowmeters
for this purpose. Ultrasonic flowmeters cause very little pres-
sure drop, while the orifice plate or other primary element
of a DP flowmeter has to create reduced pressure for the
flow measurement to occur. Ultrasonic flowmeters are also
not subject to the type of wear that can occur with an orifice
plate. The long-term reliability of ultrasonic flowmeters is typi-
cally greater than that of DP flowmeters.

Positive Displacement

The main types of positive-displacement flowmeters are oval
gear, rotary, piston, nutating disc, diaphragm, and helical.
Positive-displacement meters are for residential, commercial,
and industrial applications. They are widely used in utility gas
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flow measurement. Here they face competition from turbine
flowmeters. However, positive-displacement meters excel at
measuring low flowrates, and they do best in line sizes of 10
inches or less. Both diaphragm and rotary meters are widely
used for gas flow measurement, though there is a long-term
trend toward rotary meters. While new-technology flowme-
ters, such as Coriolis, are beginning to make an impact on
the gas utility market, in many cases they do not yet have the
necessary industry approvals to allow them to be widely used
for these applications.

Turbine

Turbine flowmeters are widely used for liquid and gas flow
measurement, but cannot be used to measure steam flow.
Turbine flowmeters excel at measuring clean, steady, medi-
um-to-high speed flows of low-viscosity fluids. Turbine flow-
meters are one of the three main types of flowmeters used
for custody-transfer of natural gas. In 1980, the AGA issued
AGA-7, which lays out criteria for using turbine flowmeters
for custody transfer of natural gas. Turbine flowmeters,
when calibrated properly, can achieve accuracies that rival
those of multi-path ultrasonic flowmeters. Many companies
are choosing ultrasonic over turbine meters because ultra-
sonic meters are non-intrusive and have no moving parts.
Ultrasonic flowmeters can also handle impurities in the flow
better than turbine meters.

In addition to custody transfer, turbine flowmeters are used
as billing meters to measure the amount of gas used at com-
mercial buildings and industrial plants. Here they compete
with positive-displacement flowmeters. Positive-displacement
flowmeters are favored for low-velocity applications with line
sizes between 1.5 inches and 10 inches. Turbine flowmeters
are better suited for line sizes above 10 inches.

Ill discuss trends in flow measurement for liquid natural
gas (LNG) in the March issue of Flow Control.

For more on Flow Research’s work in the area of gas flow
measurement, see www.gasflows.com.
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