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ABSTRACT:

Recently, one type of heat exchangers with mini-flow channels, called the printed circuit heat exchanger 
(PCHE), has received considerable attention for its potential applications under ultra-high-temperature 
and high-pressure conditions. One typical feature is that the PCHE channels are manufactured by the 
photochemical etching technique, with hydraulic diameters of about 0.5~2.0 mm and compactness up 
to 2,500 m2/m3 for high heat transfer performance. The other typical feature is that the PCHE core is 
fabricated by the diffusion bonding technique, which can offer the joints with almost the same strength 
as the base or parent material. It has been reported that the PCHEs could withstand high temperature 
up to 900oC and high pressure up to 90 MPa. Due to these advantages, the PCHE has been considered 
as one of the most promising heat exchanger candidates for many high-temperature and high-pressure 
energy systems, such as high-temperature gas-cooled reactors, supercritical carbon dioxide (sCO2) 
Brayton power cycle, LNG floating production storage and offloading (FLNG) plants, and pressurized 
water reactors. However, there are still many challenges for wide applications of PCHEs in such high-
temperature and high-pressure applications. This presentation gives a comprehensive on the latest 
research and development on the PCHEs, including the heat transfer and fluid flow, mechanical and 
thermal stress, flow maldistribution, structural and design optimization, experimental testing, machine 
learning (ML), and additive manufacturing. Finally, the challenges and developing trends of PCHE are 
discussed. 
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