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€ A supercritical CO, (SCO,) cycle has been emphasized as the next generation nuclear technologies because of its theoretical promise of efficiency, compactness, and
moderator working temperature.

€ The present study showed the design procedure of the superheater heat exchanger, such as heat exchanger selection, material selection, performance simulation, structural
Integrity evaluation, etc.
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Table. Operating condition of superheater v Design of prototype superheater heat exchanger
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» Tubular type as the superheater heat exchanger Fig. SCO, heat exchanger specification

Fig. Preliminary design configuration of the superheater

v' Performance simulation of the SCO, heat exchanger
» Flow analysis
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v' Material selection
» Selection consideration: cost, properties, fabricability, and availability
» Major consideration: max. allowable stress (T, e surface = 690°C)
» Max. allowable stress > 44.1 Mpa

» Thermal stress analysis
(1) heat load, (2) pressure load, and (3) heat and pressure load
+ Satisty the allowable stress of S34709(S = 53.9 MPa)
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v' The possibility of manufacturing process was verified by the tube supply, the structural safety
analysis of the tube bending process according to the ASME Sec. lIl (Minimum thickness for
pipe bends for induction and incrementing bending), and the thermal stress simulation at high
temperature regions. Detall design of the superheater heat exchanger will be performed.

Temperature [°C]

Fig. Maximum allowable stress according to temperature and summary of various materials

» S34709 was finally considered.
» Allowable tube diameter and thickness = 21.7 mm & 4.9 mm
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