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Improvement of a CO, corrosion prediction model for natural gas pipelines
based on flow field calculation
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Abstract: In order to more exactly reflect corrosion situation of typical pipe fittings (elbows and tees) for natural gas pipelines with
CO; . flow field within pipelines is calculated by using computational fluid dynamics (CFD) method based on average corrosion rate
predicted by de Waard corrosion model, and impact of {low [ield parameters on corrosion rate of pipelines is anulyzed. Furthermore,
the existing de waard corrosion model is modiflied and a C(), corrosion model under {low [iled influence is proposed. The applied re-
sults of improved CO), corrosion model shows that main flow field parameters affecting pipeline corrosion are media velocity, turbu-
lent kinetic energy and phase distribution, The maximum corrosion in elbows occurs at facing stream side partial to flow-field down-
stream while that in tees occurs at confluent part diagonally along internal oblique interflow structure. The corrosion location and rate
of pipelines calculated by the modiflied model are well consistent with wall-thickness detection results on site conditions ., which veri-
fies validity of the improved CO), corrosion model. This improved CO, corrosion model based on the flow-field effect provides a new

approach to build up a system for predicting corrosion location and rate of natural gas pipelines,
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The CO; phase distribution under the moisture content 0. 133 6% and CO, partial pressure 0. 32%
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Fig.7 The corrosion prediction under the moisture content 0. 133 6% and CO, partial pressure 0. 32%
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Table 1 Wall thickness detection in the site conditions
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