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ABSTRACT 

The US Generation IV Programme and other similar projects have generated considerable interest for indirect cycle gas cooled reactors. The indirect cycle gas cooled reactor produces heat at temperatures in the order of 1000°C. This heat can be used for power generation, via a Brayton or combined cycle, and hydrogen production, via a variety of high temperature processes. A key component of the indirect cycle gas cooled reactor is the intermediate heat exchanger (IHX). This paper identifies operating fluids and conditions that determine the selection criteria for the IHX. The paper concludes that appropriate material selection will be essential for this high temperature, high pressure application. Candidate materials are reviewed, with consideration given to restrictions on material availability, operating criteria, fabrication techniques and design code criteria. The review of materials would suggest that either alloy 617 or alloy 230 is the most suitable material for an IHX. In addition to the need for economic fabrication in the identified material, the selection of exchanger type will be heavily influenced by the need for a robust, high integrity, high effectiveness, compact exchanger with low pressure drop characteristics. Several generic exchanger types and their associated construction techniques are considered. It is demonstrated that the features and characteristics of a diffusion bonded exchanger type, such as the Printed Circuit Heat Exchanger (PCHE) and Formed Plate Heat Exchanger (FPHE) are ideally suited to this challenging duty. The required techniques such as diffusion bonding and passage forming for alloy 617 have been developed.  
