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FIELD COORDINATION ANALYSIS AND CONVECTION
HEAT TRANSFER ENHANCEMENT IN DUCT

MENG Ji-An CHEN Ze-Jing LI Zhi-Xin GUO Zeng-Yuan
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract The relation between Nu and the local time-average parameter of turbulent convection
heat transfer are derived. It indicates that the field coordination principle of convection heat transfer
is available for turbulent convection heat transfer. The features of convection heat transfer in duct
are analyzed, and the new method for turbulent convection heat transfer enhancement is presented
according to the field coordination principle. A new kind of enhanced heat transfer tube, the cross
ellipse tube, is developed. It is effective to enhance heat transfer for both laminar flow and turbulent

flow with lower additional flow resistance.
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