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Wet Gas Compression and System Performance

B

ecause compressors are designed for gaseous fluids, the presence of
a small amount of liquid can have significant effects on compressor
performance. In the oil and gas industry, compression of natural
gas containing both gaseous and liquid hydrocarbons during
upstream production can require up to twice the power of
gas-only compression. In the power generation industry, wet gas
compression, termed fogging overspray, routinely occurs when
water is injected into the compressor to improve gas turbine
output at reduced cycle efficiency.
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The Wet Gas Flow
Facility at SwRI is capable
of measuring compressor
performance at wet gas conditions
for elevated pressures.

At Southwest Research Institute® (SwRI®), the Compressor
and Turbine Performance Lab is leveraging expertise
in the areas of fluid dynamics, thermodynamics and
rotating machinery to study wet gas compression.

• A large-scale wet gas flow loop at SwRI is used to

measure compressor and loop operation for wet gas flow.

• The SwRI open-loop wind tunnel is used for focused aerodynamic
studies using air and water.

• SwRI is investing in methods beyond conventional computational
fluid dynamics (CFD) to improve prediction capability of
wet gas compression.

Wet Gas Flow Loop
• High-pressure (300 psia suction), closed-loop test facility
• Interchangeable centrifugal compressor impeller and
• Independent control of gas and liquid temperatures
• Gas: air and nitrogen; Liquid: water
• Liquid injection up to 7.3% LVF (liquid volume fraction)

Focused aerodynamic
studies are conducted
in the SwRI open-loop wind
tunnel using air and water.
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Measurement Capabilities
• Instrumentation exceeds
ASME PTC10

Mechanical vibration
Axial thrust
Static and dynamic measurement
systems
Increasing the amount of liquid in the compressed gas
affects the overall compressor performance.
Southwest Research Institute®
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Wet gas flowing over an airfoil creates a liquid film layer
that contributes to reduced compressor performance.
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We welcome your inquiries.

For additional information, please contact:
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Southwest Research Institute is an independent,
nonprofit, applied engineering and physical
sciences research and development organization
using multidisciplinary approaches to problem
solving. The Institute occupies 1,200 acres in
San Antonio, Texas, and provides more than
2 million square feet of laboratories, test
facilities, workshops, and offices for nearly
3,000 employees who perform contract work
for industry and government clients.
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