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Thermal Design of Recuperator of MIDREX Direct Iron Reduction Plant
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Abstract

One of the important components of the sponge iron production line in the Midrex process is the
recuperator. It has the role of heat exchange between combustion products exiting from the reformer and
three independent streams of combustion air, natural gas and feed gas. The current research addresses the
thermal design of such recuperators with two design and off-design approaches. In this regard, the
development of correlations for thermophysical properties of fluids, extraction and use of suitable thermal
and hydraulic relations and developing a solution algorithm considering interactions of tube-bundles were
implementd. Also, the thermal calculation process was validated using the available data and the difference
in heat transfer surface area was observed to be less than 8%. Also, the maximum difference in tube side
and shell side temperatures between the calculation results and validation data was 4% and 7%, respectively,
which indicates high accuracy of the calculations. Finally, as case studies, two different designs were
presented for a specific set of process conditions and the corresponding results were compared. Based on
the comparison, the maximum tube side temperature difference was 4% and for shell side was 1%, which
means that the performance of these two designs is relatively similar.

Keywords: Recuperator; Heat Recovery; Thermal-Hydraulic Design; Heat Exchanger; Tube-Bundle; Sponge
Iron; MIDREX.
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