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NUMERICAL STUDY ON THE PERFORMANCE CHARACTERISTICS OF SHELL
AND TUBE HEAT EXCHANGER BY FLOW DISTRIBUTORS
: PART(IT) HEAT TRANSFER CHARACTERISTICS

Y.M. Park,' T.H. Lee,' H.T. Chung"? and H.B. Kim®
'School of Mechanical and Aerospace Engineering, Gyeongsang Nat’l Univ.
2School of Mechanical Engineering & Research Center for Aircraft Parts Technology, Gyeongsang Nat’l Univ.

In the previous study, it is proved by numerical simulation that the baffle shaped as the porous plate
installed in the inlet chambers improves the redistribution of the flow injecting to the tube bundles. In the present
study, numerical simulation has been performed to investigate the effects of the flow distributors on the thermal
characteristics of the shell and tube heat exchangers. The flow fields have been analysed by the
three-dimensional Navier-Stokes solvers including the thermal conditions on the shell sides. The numerical
results showed that the presence of the baffles improves the redistribution of the heat transfer to the tube bundles
though the overall performance drop slightly on the present flow conditions.
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(b) Tube Bundles

Fig. 1 Sectional view of porous baffles and tube bundles
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Fig. 2 Computational meshes for two models
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(b) With baffle
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Table 1 Geometric parameters in tube and shell side

ol iy

Value Units

Diameter of Inlet 80 mm

Chamber Diameter of Outlet 80 mm
Diameter of Chamber 300 mm

Diameter 5, 8,10 mm

Porous Length 10 mm
Baffle Number of Holes 316 ea
Porosity 26.8 %

Diameter 10 mm

Tube Length 323 mm
Number of Tubes 148 ea

Diameter of Inlet Nozzle 80 mm

Shell Diameter of Outlet Nozzle 80 mm
Diameter of Shell 300 mm
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Fig. 3 Variation of flow rates along the radial direction
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(b) Outlet Nozzle

Fig. 4 Flow patterns xon the cross-sectional planes of shell side
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Fig. 5 Variation of temperature at tube inlet
along the radial direction
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Fig. 6 Variation of temperatures at tube outlet
along the radial direction
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Table 2 Summaries of thermal performanc

[Units : W]
Locatio: Inlet Tube Outlet Total
Case Chamber side Chamber
Without Baffle| 187.44 67937.3 13.89 68169.3
With Baffle 76.37 60425.7 13.38 60515.9
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(b) With baffle

Fig. 7 Sectional view of heat consumption rate on the tube bundles
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Fig. 8 Variation of heat consumption rate
along the radial direction
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