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J O U R N A L  A R T I C L E S  B Y  F L U E N T  S O F T W A R E  U S E R S

Computer simulation helped Natco to
design an oil-gas separator that is smaller than
previous models by up to 50 percent. The smaller
size permits a reduction in the offshore processing
platform, potentially saving millions in
construction and operating costs. Separating oil,
water and  gas is particularly difficult on floating
platforms since wave motion tends to mix the
three phases. Natco previously had to rely on
costly physical testing to evaluate separator
designs, but this did not let them visualize the
liquid phase movement inside the vessel. By using
computational fluid dynamics (CFD) software to
study the hydrodynamics inside a separator,
engineers were able to see what was happening to
the oil, water and gas during even the most
complicated wave motions. They learned that a
horizontal baffle configuration that is often used in
separators was ineffective and that conventional
porous baffles had too much porosity to dampen the
liquid motion. Their new internal baffle design
dampens wave motion so well that separation time is
sharply reduced. "Because it takes less time for oil
and gas to separate, the vessel can be smaller, which
is what our customers are demanding," explains Dr.
Ted Frankiewicz, vice president, Natco Liquid
Process Solutions.  

For more than 50 years, Natco has been
providing process equipment and system expertise to
the oil and gas industry. The company designs,
builds, and services virtually every type of oil and

gas process equipment, from individual wellhead
units to large field production systems, onshore and
offshore, around the world. Its product line includes
gas processing equipment for dehydration and
conditioning, oil processing equipment such as oil-
gas separators, dehydrators and desalters, oily water
treatment systems, and custom-made vessels.
Operationally, the Natco Group of companies is
headquartered in Houston, Texas, with major
operations throughout the United States, Europe and
Asia.
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Floating separators affected by waves

Much oil production is now done on offshore
platforms that float, such as semi-submersibles,
tension leg platforms, and floating, production,
storage, and offloading (FPSO) systems. Separating
the oil and water from gas is done in a stand-alone
device called a 3-phase separator that occupies part
of the production platform. Oil companies would like
to make their floating platforms as small as possible
to minimize both the initial construction cost as well
as the on-going operating expenses. Reducing the
weight of the platform by just one pound, for
example, is estimated to save $5 - $8 in construction
costs. As oil companies strive to reduce the size of
the platforms, manufacturers of oil-gas separators,
such as Natco, are forced to shrink the size of their
products as well. This has been difficult, however,
because of the wave motion experienced by floating
platforms. "Weather conditions are normally calm,
but sometimes they are stormy," explains
Dr. Frankiewicz.  "The platform can experience six-
degree of wave motion: surge, sway, heave, pitch,
roll, and yaw. This has a natural mixing effect on the
oil, water and gas." The mixing effect increases the
time it takes to separate the oil and gas. Since
separation occurs as the liquids and gas flow through
the vessel The longer it takes to separate the three
phases, the larger the vessel must be.                              

Oil-gas separators employ an arrangement of
internal baffles in an attempt to dampen wave
motion. "The design of the baffles is a critical
issue because the more effective they can be,
the more they can suppress sloshing, which
directly affects separation time," says
Frankiewicz. Baffles can be placed in different
orientations (horizontal or vertical) and at
different locations within the separator. They
can be made of different materials, and the
amount of porosity can vary from low to a high
percentage. Finding the optimal combination of
all these variables is a critical design goal. In
the past, engineers built scale models to
determine how well certain baffle designs
performed. The testing was very expensive
however, due to the cost of building the model

and running the test program. Also, the information
obtained from testing was limited. One reason was
that tests were done on scale models. It wasn't known
how accurately the results could be applied to a full


