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Abstract: The river water-source heat pump system is an important technique to utilize renewable energy in
Chongqging and heat exchanger can influence overall energy efficiency of system obviously. A test was
carried out to study the heat transfer efficiency of double-pipe heat exchanger with semicircular reentrant
tube. It was found that the heat transfer efficiency would increase while curvature of semicircular reentrant
tube rose. And when the ratio of R to r was five, heat transfer efficiency for semicircular reentrant tube
would be increased 2. 5% than that of straight double-pipe heat exchanger. Flow, temperature field and
heat transfer process of semicircular reentrant tube were simulated with computational fluid dynamics
(CFD) tool to study the heat transfer mechanism. The modified RNG k-e¢ Turbulence Model was adopted to
ensure the accuracy of simulation analysis under the situation of rotary flow and great curvature. Thus, it
was indicated that there was obvious secondary flow vertex in reentrant tube. And disturbance of vertex on
boundary layer was the main reason for which heat transfer efficiency of double pipe heat exchanger would

increase as curvature of semi-toroidal reentrant tube rose. Based on the experiment and simulation, the
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recommended curvature for reentrant tube was proposed with the consideration of sediment in river-water

and heat transfer efficiency of heat exchanger.
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