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Abstract: To investigate the effect of the longitudinal pitch and the transverse pitch on the convective
heat transfer in the crossflow over intensive in-line tube banks, an analytical study using the CFD
(computational fluid dynamics) code and the SIMPLE (semi-implicit method for pressure-linked equations)
algorithm with the QUICK (quadratic upwind interpolation of convective kinematics) scheme was
performed. A bundle model with the same longitudinal reduction and transverse pitch as those in the
empirical formula was selected in the simulation. By comparison of numerical results with existing empirical
formulas and experimental results, the correctness of the numerical simulation method was ensured. Three
kinds of bundle models were simulated. By analyzing the results of the flow field and the heat transfer
coefficient of tube banks, it indicates that the periodic boundary conditions and the symmetryical boundary
conditions given in the model are reasonable. By comparing the flow and heat transfer coefficient
characteristics of the intensive and sparse array tube banks, the results show that the heat transfer
coefficient of intensive tube bundles is up to three times as big as that of sparse tube banks. The conclusion
can provide a reference to the arrangement of industrial heat exchanger tubes.
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Fig.1 Schematic diagram of the arrangement of

intensive in-line tube banks
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Fig.2 Schematic diagram of the arrangement of

different geometries
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