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IPPS input interface window, which is used
to input the compressor information and the
acoustic layout of the attached piping.
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Fluid Systems Engineering
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ANSYS mechanical build-up for a
6-cylinder reciprocating
compressor manifold system
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Compressor System and Pump System Analyses

Caesar Il piping build-up for a thermal
analysis of two, parallel 6-cylinder
reciprocating compressor units
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A typical reciprocating compressor installation,
including the top of the concrete block and the
chock mounts
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SwRI engineers installed a strain gage
transmitter at the coupling to identify
damaging critical speed in a rotor train.
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Compressor System and Pump
System Analyses
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The Gas Machinery Research Council (GMRC)

Design Facility (also known as the Fluid Systems
Engineering section at Southwest Research Institute
(SwRI)) provides engineering design solutions to
compressor and pump problems. The Design Facility
provides the following design services:

= Acoustical (pulsation) analyses
= Mechanical vibration analysis
= Thermal stress analysis

= Foundation analysis

= Torsional analysis
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Our design services include validating designs before
construction and correcting problems of existing field
installations. These design services are applicable to
systems associated with the following machine types:

= Reciprocating compressors
= Centrifugal compressors

Ms. Christine Scrivner
Phone: (210) 522-2553

Contacts:

E-mail:  Christine.Scrivner@swri.org

Southwest Research Institute

6220 Culebra Road

San Antonio, Texas, U.S.A. 78238

= Pumps
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Field troubleshooting services can also be provided

More than 10,000 compressors have been
studied by SwRI for companies in more than 60
different countries
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by the SwRI Plant Engineering section.
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Acoustical (Pulsation) Analyses

Simulation analyses of the effects of pressure

pulsations from a compressor or pump can assess the
likelihood of system component or piping vibration.
Predicted system responses can be used to identify
and eliminate  operationally  undesirable or
structurally damaging pulsations.

The pressure pulsation (acoustic) design analysis tool
used and developed at SwRI is known as the
Interactive Pulsation-Performance Simulation (IPPS)
tool.
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Mechanical Vibration Analysis

Mechanical modeling techniques are used to
eliminate excessive vibration and dynamic stress
caused by mechanical and pulsation-induced shaking
forces generated by compressors and pumps.
Mechanical analyses are performed to assess the
likelihood of a coincidence of system component
structural resonance and pulsation (acoustic) energy
within the piping system.
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Thermal Stress Analysis

To determine static stress caused by thermal
expansion, pressure, and weight, engineers at SwRI
model piping systems and major system components,
such as support structures, pulsation control
systems/filter bottles, coolers, and pressure vessels.

Piping configurations, diameters, restraints, and
branch connections can be modified to reduce stress
to within allowable tolerances.  Recommended
system modifications are assessed to ensure they do
not adversely affect system flow performance and
efficiency.

Ms. Christine Scrivner
Phone: (210) 522-2553

Contacts:

E-mail:  Christine.Scrivner@swri.org

Southwest Research Institute

6220 Culebra Road

San Antonio, Texas, U.S.A. 78238
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Reciprocating Compressor
Foundation Integrity

SwRI engineers help increase foundation block
integrity and foundation block life and reduce block
maintenance costs by predicting both compressor
foundation loads and the stresses they cause and the
potential for concrete cracking. Engineers then
analyze alternative approaches to control excessive
stresses and cracking.
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Machinery Torsional Dynamics

Natural frequencies created by the distribution of
train component flexibilities and inertias cause
damage when torsional critical speeds of the
compressor or pump coincide with strong excitation
frequencies. Process trains driven by synchronous
motors or with some types of variable-speed

or Mr. Eugene (Buddy) Broerman
(210) 522-2555
Eugene.Broerman@swri.org
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couplings can be especially susceptible to damage at
resonance because of excessive excitation.
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