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High temperature corrosion damage in tubular heat exchangers 

CFD analysis

Uszkodzenia korozyjne wysokotemperaturowe 

przegrzania. Analiza CFD

Filip Parol*, Jakub Pawlicki

account the presence of a corrosion layer on part of the tube surface, 
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Na podstawie analizy procesów technologicznych stwierdzono praw

wzrost temperatury w miejscach korozji.

ra nauk technicznych na tym samym wydziale. Jest adiunk
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Table 1. Chemical composition2) of 16Mo3 steel
2) 

Fig. 1. TLE (transfer line exchanger) boiler manufactured by ALSTOM; diagram of the pyrogas-pipe-water system

transfer line exchanger

Analiza 
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Table 2. Thermal conductivity co- Table 3. Physical properties of water at 320°C and saturation pressure

Fig. 2. Graph showing the mass in-
crease due to oxidation of 16Mo3 
steel as a function of temperature1)

1)

Fig. 3. Fragment of a boiler tube: a) thinning, b) microstructure of the wall on 
the outer side

Table 4. Physical properties of syngas
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Fig. 5. X-ray analysis of chemical composition in micro-areas (EDS); mapping from the outer side
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arrows

Fig. 7. Streamlines in the collector; view of the central tubes, m/s

Fig. 8. Streamlines in the collector; view of the edge tubes, m/s

Fig. 9. Flow velocities in the central plane of the exchanger, m/s

Fig. 11. Surface temperature at the water-metal interface, with the surface 
shown beneath the corrosion layer, °C
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P. Siitonen, Wear 272
.

Waterside scaling, deposition and corrosion in steam 
generators

909.

fourth, °C (scale set to a maximum of 550°C, actual temp. reached 816°C)
Fig. 13. Cross-section of the fourth tube, showing areas of corrosion, °C


