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Abstract: The turbulent convection heat transfers in a circular tube and in longitudinal tube banks
were simulated with the k-e¢ model and Reynolds stress model (RSM) respectively. The simulation
results show that there are valid deviations in the approximate calculations by the existing
experimental correlation formula for the turbulent convection heat transfer in longitudinal tube
banks. Further simulations were carried out with different pitch ratios and Reynolds numbers.

Based on the numerical simulation results,a new correlation formula was presented.
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Fig.1 Schematic of tube bundle and flow section
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Fig.2 Changing trend of Nu in circular tube along
with the change of the number of

circumferential nodes
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Fig.4 Comparison of Nu between the uses of

RSM and experimental formula
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1.51 156.7 64.6 142.5
2.91 224.8 110.5 103.4
4.25 262.3 152.2 72.3
5.55 286.2 189.9 50.7
6.84 303.3 226.2 34.0
8.12 322.9 260.9 23.8
9.44 356.3 294.7 20.9
10.77 399.7 327.7 21.9
12.12 449.3 360.1 24.8
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Fig.5 Fitting diagram of the processed data
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C=0.91,m =4;C=1.066,4<<m<8.
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