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The flow pattern inside the

inlet chamber of the tube side is one of the key parameters influencing on the

performances of the shell-and-tube type of heat exchangers(STHE). In order to improve the flow distribution, the
baffle shaped as the porous plate is installed in the inlet chambers. In the present study, numerical simulation has

been performed to investigate the flow features of the tube side of the STHE

in sense of the hydraulic

performances. The flow fields have been analysed by the three-dimensional Navier-Stokes solvers with the proper
turbulent models. Computational domain is ranged in the whole of the tube side of the STHE. The numerical results
showed that the presence of the baffles improves the redistribution of the flow injecting to the tube bundels. The
good agreements of the numerical results with the experimental results of PIV measurements have been shown for
the validation of the numerical methods adopted in the present papers.
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(a) Without baffle

(b) With baffle

Fig. 1 Computational meshes for two models
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(a) PIV results (b) CFD results

Fig. 2 Streamlines on perpendicular planes without baffles
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(a) PIV results (b) CFD results

Fig. 3 Streamlines on perpendicular planes with baffles
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Fig. 4 Comparison of the accumulative flow rates with two
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Fig. 6 Variation of averaged static pressures along the axial
direction in the inlet chamber
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Fig. 7 Comparison of flow patterns on perpendicular planes
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Fig. 8 Axial velocity at the entrance of tube holes
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Table 1 Summaries of pressure drop

[unit:Pa]
\%ﬁn Inlet Tube Outlet Total
Case Chamber side Chamber
Without Baffle 13 19 77 109
With Baffle 42 16 77 135
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Fig. 9 Variation of flow rates along the radial direction
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