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Effects of Baffle Structure Varnation on Heat Transfer Performance in
a Shell-Tube Heat Exchanger
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Abstract Shell-tube heat exchanger is widely applied in industrial field by easily manufacturing as to various size
and flow patterns. In this study, by changing baffle’s cut direction, tilt angle and rotational angle as well as by using
SST (Shear Stress Transport) k—w turbulence model in ANSYS FLUENT v.14, the heat transfer rate and pressure
drop characteristics of inner shell will be analyzed to improve heat transfer ability. As a result of analysis, heat
transfer performance according to cut direction of baffle has been improved with vertical model B and angle 45°
model C than horizontal model A. In addition, the tilt 10° of the baffle and rotational angle 0°-90°-180°-270° of
model D showed better result in heat transfer rate and pressure drop.
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Fig. 2. Comprehensive mesh for the shell-tube heat
exchanger
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Table 2. Boundary conditions of shell and tube

Inlet temperature [K] 344
‘::; Inlet flow rates [l/min] 6, 12, 18, 24
(shell) Inlet velocity [m/s] 0.04, 0.08 0.12, 0.16
Outlet pressure [Pa] 0
Inlet temperature [K] 284
Cold Inlet flow rates [I/min] 4.5
water -
(tube) Inlet velocity [m/s] 043
Outlet pressure [Pa] 0
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Fig. 3. Outlet temperature characteristics of shell and tube
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Table 3. Position of baffle cut direction

Baffle cut direction
Vertical
model B

Horizontal
model A

Angle 45°
model C
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Fig. 4. Heat transfer characteristics according to the
variation of baffle cut direction
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Fig. 5. Pressure drop characteristics according to the
variation of baffle direction
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Fig. 6. Velocity contour according to the variation of
baffle cut direction
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Fig. 7. Pressure drop contour according to the
variation of baffle cut direction
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Table 5. Rotational angle arrangement of baffle

Model A

Model B

Model C

Model D
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Fig. 11. Pressure drop characteristics according to
rotational angle of baffle
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