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Simulation of Periodically Fully Developed Flow and
Heat Transfer in Two Different Channels

LI Ling", ZHU Susu', LIU Jianguo®
(1. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China ;
2. Huaneng Taicang Power Plant , Taicang 215424 , China )

Abstract: Periodic channels with different shapes of straight rib are abstracted from different
types of high-efficiency heat exchangers. The heat transfer and fluid flow in the periodic
rectangular straight rib channel (A) and the semi-circular straight rib channel (B) were simulated
based on the unsteady-state mathematical model under the assumption of periodically fully
developed flow. Meanwhile, the heat transfer properties and the demonstrated nonlinear
characteristics in two different channels were compared. A low Reynolds number Re, two-
dimension, laminar forced convection model was adopted when calculated. It is found that when Re
is small, the flow and heat transfer present a steady state; when Re is larger than the critical value,
unsteady oscillation occurs, and the system shows rich nonlinear phenomena. In the range of
calculation,channel A has experienced steady and periodic oscillation phases with the increase of
Re;channel B has experienced steady, periodic oscillations, quasi-periodic oscillations and chaos
with the increase of Re.
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Fig.1 Two different structures of periodic
channel A and B
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Fig.2 Curve of Nu, change with time under different

Re in channel A
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Tab.1 Comparation of the status in channel A and

channel B under different Re numbers
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Fig.5 UV phase diagram of the selected monitoring
point at different Re in channel B
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