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Abstracts — This paper presents the research results of analyzing the high-temperature corrosion characteristics of
three currently commercialized heat exchanger tube materials under actual operating conditions of a biomass power
plant. In order to precisely analyze the high-temperature corrosion characteristics of these materials, a high-temperature
corrosion evaluation device was installed in the power plant equipment, which allows for adjusting the surface temperature of
the heat exchanger tubes. Experiments were conducted for approximately 300 hours under various temperature and
operating conditions. In this study, the commercialized heat exchanger tube materials used were SA213T12, SA213T22,
and SA213T91 alloys. In order to objectively analyze the high-temperature corrosion characteristics of each material, an
international standard-based process to remove corrosion products was applied to obtain the weight change of the specimens, and
the average thickness loss and corrosion rate were derived. Thus, the high-temperature corrosion results for each condition were
quantitatively compared and analyzed. In addition, in order to increase the reliability of the high-temperature corrosion
evaluation method introduced in this study, the surface and cross-sectional corrosion of the specimens were confirmed
by using scanning electron microscopy and energy-dispersive X-ray analysis. Based on these analysis results, it was found that
the corrosion resistance of the commercial heat exchanger materials increases as the content of chrome and nickel in the
composition increases. Additionally, it was found that the corrosion phenomenon is rapidly accelerated as the surface
temperature increases. Finally, the replacement period (lifetime) of the heat exchanger tubes under each condition could
be inferred through this study.
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Fig. 1. Schematic diagram of biomass-fired boiler.
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Fig. 2. High temperature tube corrosion evaluation device.

2-2. High-temperature corrosion experiments
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2-4. Assessment of residual life from wall thinning
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Fig. 4. Cross-sectional Characteristics of SA213T12 before (a) and after (b) cleaning corrosion products.
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3-3. Wall thinning (MPY, milli-inch per year)
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Fig. 5. Tube wall thinning rate (MPY) according to temperature by
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