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CONTROL VALVES

No more cavitation

Cavitation is a two-stage process, which can occur in process control valves under high
pressure-differential conditions. Typically, conventional rotary valves can offer only
moderate resistance to cavitation. Anti-cavitation trims enhance rotary valves resistance
to cavitation, but for small bore valves anti-cavitation trims are not necessary available.

Heavy cavitation can damage valve internals and/or the valve body, but the solution
does not lie in the choice of materials, because there are no materials that can withstand
continuous heavy cavitation. Cavitation also reduces the "true" flow capacity of a valve.
Furthermore, cavitation and subsequent corrosion can cause leakage problems through
the trim or the valve closure member, with possible leakage to atmosphere.

However, due to its design, the Neles RotaryGlobe valve offers the answer to these
problems, because it provides the cavitation performance of a globe valve combined
with the inherent benefits of rotary technology. The streamlined flow channel of the
Neles RotaryGlobe guides the cavitation bubbles so that they collapse within the
process fluid, i.e. well away from the valve internals and the valve body.

Low noise applications

In gas and steam services where the pressure differential is high,
trim velocity in the control valve may reach sonic speed. Under
such conditions, an increase in pressure differential across the valve
does not produce an increase in flow in constant valve openings, a
phenomenon known as ‘choked flow conditions’ during which the
noise from the control valve increases rapidly.

Excessive noise and high trim velocity usually occur in high-pressure
services, and are common causes of aerodynamic noise. Extreme
noise released in high pressure-differential services may result

in pipe vibration and mechanical failure of the valve. Noise levels
above 85 dBA may also present health hazards.

In the Neles RotaryGlobe valve, the flow-balanced multi-stage

trim controls both velocity and turbulence effectively.To control
noise acoustically, the flow is divided into multiple streams, which
subsequently shift the peak frequency to an area where steel pipes
attenuate the external noise level more efficiently.The curvilinear
"S-shape" flow channel of the Neles RotaryGlobe provides a
naturally high critical pressure-drop ratio for choked conditions,
which are thereby avoided even in high pressure-differential
applications.
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Handling High, Medium and
Low pressure steam

- Steam services in power generation, heating and cracking
or reforming processes can generate excessive noise

and high trim velocity in a valve due to the amount of
energy released. In such services, pressure is near vapour
saturation, high-velocity liquid droplets may cause erosion-
corrosion in the valve. Extreme noise in high pressure
differential steam services can cause pipe vibration and
mechanical failure as well as possible ear damage.

The Neles RotaryGlobe's cylindrical trim provides
mechanically robust control for high pressure steam
services. Hard facings and materials minimise trim
damage. Balanced anti-cavitation and noise reducing
trim reduce the high outlet velocity. The valve’s outlet
port is optimised to minimize the impact of high velocity
steam on the valve body. A scraping design cleans the
seat to avoid accumulations in the seat area in dirty steam
applications. Robust metal-to-metal seat contact and
precision engineered design ensure reliable operation in
high temperature and temperature-cycling services.

Managing high pressures

Cavitation, high torque and/or noise are the principal problems caused by
high pressure differentials; in addition, valve seats and bearings may be
under heavy load. Excessive noise or cavitation may result in mechanical
damage. High torque resulting from high pressure requires large, powerful
actuators. Excessive torque can cause the shaft to twist or break. Even when
the pressure differential is low, high line pressure may impose demands on
the axial bearings. High pressure loads and difficult fluids can lead to build
up in the bearing area which may cause erosion-corrosion, and even valve
jamming or seizure.

In the Neles RotaryGlobe valve, pressure staging provided by the balanced
trim gives excellent resistance to cavitation. In addition, dividing the flow
into multiple streams and guiding the streams to hit each other enhances
cavitation resistance. Flow-balanced trim is vital in ensuring accurate and
stable control in high pressure differential applications.The axial bearing of
the Neles RotaryGlobe is located outside the valve body which eliminates
pressure build-up in the bearing area and hence erosion-corrosion
problems. It also means that low-friction bearing materials can be used to
reduce torque.
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Greater control accuracy for low flow services

Low flow rate services are typically relatively small valves found in a number
of processes, such as those in chemical plants. Such applications require
various trims for accurate flow control, because making the valve diameter
smaller than that of the pipe may not be possible or convenient.

The Neles RotaryGlobe valve's accurately machined trims provide precise
control for low capacity services starting from a rated Cv value 0.1.

Several trim variations per nominal diameter enable accurate valve sizing.
Use of this high-quality control valve with linear or equal percentage trim,
together with a high performance Neles ND9000 intelligent valve controller,
enhances control accuracy for low flow rate services.
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Exceptional test agenda

One of the most important stages in a major valve development project
remains adequate and reliable testing, despite the fact that nowadays
such projects benefit hugely from computer-based design and simulation
software. The originality of the design meant that testing was regarded
as exceptionally important in the case of the development of the Neles
RotaryGlobe valve. As a result, product testing included not only
laboratory tests, but also one of the most extensive programs of field tests
in customers’ processes ever undertaken in the company’s long history.

Laboratory work
Both testing and quality assurance are an
integral part of any development project.
With the Neles RotaryGlobe valve, our flow
laboratory and professional laboratory
personnel have played a vital role.

The extensive laboratory work included a
range of technical tests and assessments of the
design itself as well as of tightness, capacity,
noise levels and sizing coefficients.

Operational tests were carried out using a
choice of materials and coatings in order
to achieve the best possible material
combinations for different applications.

Additional specific tests were employed to
assess fugitive-emission performance and fire
safety levels, because the need for international
certification is vital.

Feedback from field tests
Since the beginning of 2006, a significant
number of the new valves, equipped with Neles
actuators and ND900O intelligent valve

controllers, have been undergoing extensive
tests in customers’ processes all over the world.
Well over 100 000 field test hours — in a range of
duties and across a wide range of industries —
were completed during the first quarter of 2007.

The applications of the field tests, which
varied from general service to cavitation and
flashing service, also covered a wide range
of flow media, such as oil, water, steam and
gas at various temperatures. Feedback from
the customers was used to make appropriate
modifications to the design.

From the development point of view, each of
the field test applications has been equally
important in demonstrating the performance
of the Neles RotaryGlobe valve, and more than
100 000 successful test hours have given us
confidence in the reliability of the new design.

Additional information:
vesa.lempinen@metso.com

The Neles RotaryGlobe valves have
been tested in various process
conditions and applications.

The first Neles RotaryGlobe
field test valve was installed in
January 2006.
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Why Neles RotaryGlobe was developed

There was a clear need across the process
industries for a small, cost-effective control
valve which would operate at pressures up to
ASME 1500 class, and this was missing from the
Neles control valve offering. Such a valve would
also need to meet or exceed the performance

of the traditional linear globe valve in the same
markets and offer all the same benefits coupled
with greater reliability and safety.

Design innovations
So, it was against this background that
the Research & Technology Development
department approached the problem early
in 2005.

At the outset, a variety of new ideas were
researched and virtually all the existing
valve plug and seat constructions were
checked and considered as possible
development paths.

More ideas followed. One of the principal
innovations was physically to combine

a globe valve body with a rotary stem. If
successful, this would inevitably lead to

a product that would simultaneously
provide good cavitation capabilities and
an emission control capability that would
exceed that of a linear globe valve in a cost
effective design.
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Computational Fluid Dynamics (CFD) software has been used in new Neles
RotaryGlobe control valve development.

But this was only part of the story. A simple
and reliable trim design was essential.
After much experimentation, the RTD
department finally came up with the idea
of using a well-known and field-proven
design that can be found in the cylindrical
sliding bearings used in various machines
in many industries. This technology was
simply adapted for the valve plug and seat
construction. Finally, it was decided to make
the plug construction flexible in order to
provide the required sealing force and
ensure valve tightness.

The next step was to integrate the bonnet
and actuator bracket, which had been done
in other valves. In addition, it was also decided
to put the thrust bearing construction on the
top, because this would eliminate the risk of
bearing corrosion by the process medium
and give better shaft guidance.

Neles RotaryGlobe complements Metso Automation °s wide range of Neles control valves and smart products.

1

Simulations and prototypes
Once the basic valve design was
established, the idea was tested using
computer-based design and simulation
software. Modern software and increased
computer calculation capabilities have
opened up a new, much faster means of
testing and simulating new ideas without
creating an actual prototype at this early
stage. This means that better quality, more
advanced prototypes can be created faster
for the real laboratory examinations.

The first Neles RotaryGlobe prototype valves
were then made followed by a simulation
model. The next step was to carry out tests
in our flow laboratory before the valves
underwent over 100 000 hours of exhaustive
field tests in customers’ processes. The
computer-based simulations provided the
basis for designing the streamlined valve
outlet flow channel, which prevents high-
velocity flow jets from hitting the valve body
and causing the erosion problems that are
so familiar to the users of many traditional
linear globe valves.

Patented construction
Once the RTD work had been completed,
it was necessary to protect the new
intellectual property. Nowadays, this is
virtually as important as the development
of the innovations themselves. It is for this
reason, that the Neles RotaryGlobe design is
protected with patents.

Additional information:

vesa.lempinen@metso.com
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