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A study on heat transfer and pressure drop characteristics of plain fin-tube heat

exchanger using CFD analysis
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Abstract: The fin-tube heat exchanger being used for industrial boiler, radiator, refrigerator has been conducted
in various studies to improve it’s performance. In this study, the characteristics of heat transfer and pressure
drop was theoretically analyzed according to longitudinal pitch, location of vortex generator, bump phase and
number of the tube surface about the plain fin-tube heat exchanger. The boundary condition for the CFD
(Computational Fluid Dynamics) analysis applied with the SST (Shear Stress Transport) turbulence model as-
sumed as the tube surface temperature of 333 K, the inlet air temperature of 423-438 K and the inlet air ve-
locity of 1.5~2.1 m/s. The analysis results indicated that the heat transfer coefficient is not affected highly by
the longitudinal pitch, and the heat transfer characteristics was more favorable when the vortex generator was
located in front of the tube. Also the bump phase of the tube surface indicated that circle type was more ap-
propriate than serrated type and triangle type in the characteristics of heat transfer and pressure drop, and the
sixteen’s bump phase of circle type was most favorable.
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Figure 1: Schematic of analysis domain
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(a) Grid view

Figure 2: Grid system
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Figure 3: Geometry of fin-tube exchanger

Table 1: Boundary conditions for fin and tube

Inlet air temperature (K) 423~438

Inlet air velocity (m/s) 1.5, 1.7, 1.9, 2.1

Outlet pressure (Pa) 0

Tube surface
333

temperature (K)
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Figure 4: Temperature distribution(Z=0mm)
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Figure 6: Pressure distribution(Z=0mm)
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Figure 7: Heat transfer characteristics according

to the variation of Reynolds number
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Figure 8: Pressure drop characteristics according

to the variation of Reynolds number
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