Flow, Thermal, and Chemical Modeling for Pipeline
Internal Corrosion Analyses

T

he Engineering and Material Sciences (EMS) group at Southwest Research
Institute® (SwRI®) has extensive experience and capabilities in performing
detailed flow studies and thermal and chemical analyses to assess and mitigate
pipeline internal corrosion problems.

Capabilities
SwRI’s integrated multidisciplinary approach uses customized computer simulation
codes, analytical model development, and experimental investigations to accurately and
effectively evaluate complex fluid flow and heat transfer conditions that affect corrosion
susceptibility and mitigation. Our capabilities include:
Multiphase-multispecies flow analyses
Gas-particle flow calculations for erosion-corrosion problems
Free surface flow simulation for water accumulation assessment
Phase change (evaporation and condensation) simulation for pipeline drying analyses
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•
•
•
•
•

Surface and volumetric chemical reaction simulation for
species concentration calculations

• Environmental fluid flows
• Numerical simulation of porous media flow

EMS engineers use CFD tools to model water stream
movement within natural gas pipelines to determine
whether water gets accumulated within deadlegs.

Applications
EMS staff members have extensive experience in modeling fluid flow, thermal, and
chemical fields for a wide range of applications, including:

•
•
•
•
•
•

Residual hydrotest water drying for gas pipelines
Water accumulation analysis for T-sections and deadlegs in natural gas pipelines
Drying time estimation for water accumulated in small crevices in pipelines
Liquid holdup estimation for natural wet gas pipelines
Erosion-corrosion damage estimation of liquid flow pipelines
Chemical environment estimation in pipelines using computational fluid
dynamics (CFD) modeling

Resources
Using a tailored selection of commercial, open source, and in-house CFD software,
EMS addresses diverse client requirements. Dedicated pre- and post-processing
tools for mesh generation and visualization enhance problem solving and
communication of results to clients. Computational tools include state-of-the art
commercial CFD packages such as ANSYS-FLUENT, STAR-CCM+ and ANSYS-CFX.

Southwest Research Institute

Conceptualization of erosion-corrosion
problem in pipelines studied by EMS
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EMS maintains a massively parallel Beowulf cluster for dedicated computational
analysis and a range of workstations for pre-processing and visualization.
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Modeled corrosion rate for flow-assisted corrosion in a pipeline

EMS engineers perform computational and analytical modeling
to determine operational conditions that would prevent water
from accumulating inside deadlegs.

We welcome your inquiries.

For more information about CFD services at EMS, please contact:

Debashis Basu, PhD

Xihua He, PhD

Senior Research Engineer Principal Scientist
(210) 522-8333
(210) 522-5194
dbasu@swri.org
xhe@swri.org

geosciences-engineering.swri.org

Geosciences and Engineering Division
Southwest Research Institute
6220 Culebra Road • PO Drawer 28510
San Antonio, Texas 78228-0510

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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Complex
flow patterns
in pipelines are
studied by EMS engineers
to understand the evolution
of hydrodynamic and concentration
boundary layer, which subsequently
affects oxygen diffusion and corrosion rate.

