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Abstract: Heat exchangers play an important role in many engineering processes 
especially energy conversion and recovery systems, such as oil refining, chemical 
industry, electric power generation, refrigeration, and so on. The compact and/or 
high-efficiency heat exchangers, for which some heat transfer enhancement 
technologies are usually adopted, become more and more important for sustainable 
developments. Usually, an enhanced heat transfer surface has a special surface 
geometry that provides a higher thermal performance, per unit base surface area than 
a plain surface. The increase in heat transfer capacity per unit volume comes at the 
expense of an increase in pressure drop across the heat exchanger. This pressure drop 
may be significant, so the heat transfer enhancement is often limited by the pumping 
power available. Therefore, it is always crucial to find effective ways to enhance heat 
transfer with minimum pressure drop penalty. In this lecture, the recent developments 
on heat transfer enhancement for the several kinds of heat exchangers, that is, the 
shell-and-tube heat exchangers (STHXs) with helical baffles (usually for liquid 
medium at the shell side), the high-temperature heat exchangers with inner/outer 
finned tubes or primary surfaces (usually for gas-gas heat exchange), and the 
phase-change HEXs for cascade utilization, are presented. The heat transfer 
enhancement mechanism, the correlations of heat transfer and pressure drop for 
complex surfaces/channels, and the multi-objective optimization design as well as 
prediction, are obtained for industrial applications. Based on the research results, 
several new-patented heat exchangers, such as the continuous/combined and multiple 
shell-pass helical baffled STHXs, the primary-surface recuperators, the high 
temperature heat exchangers with inner/outer finned tubes, and the phase-change 
GWHs are developed to save energy, reduce cost, and prolong the operation time. 
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