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Numerical Analysis of Thermal and Flow affected by the variation of rib

interval and Pressure drop Characteristics
Han-Shik Chung1 - Gyeong—-Wan Lee’ - Yong-Han Shin® - Soon-Ho Choi® - Hyo-Min Jeong¥
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Abstract: The flow characteristics and heat transfer augment on the periodically arranged semi-circular ribs
in a rectangular channel for turbulent flow has been investigated numerically. The aspect ratio of the
rectangular channel was AR=5, the rib height to hydraulic diameter ratio were 0.07 and rib height to
channel height ratio was set as e/H=0.117 for various PR(rib pitch-to-rib height rate) between 8~14,
respectively. The SST k-o turbulence model and v2-f turbulence model were used to find out the heat
transfer and the flow characteristics of near the wall which are suited to obtain realistic phenomena. The
numerical analysis results show turbulent flow characteristics, heat transfer enhancement and friction factor
as observed experimentally. The results predict that turbulent kinetic energy(k) is closely relative to the
diffusion of recirculation flow. and v2-f turbulence model simulation results have a good agreement with
experimental values.

Key words: CFD, Boundary layer, Adverse pressure gradient, RANS equation, SST k-wmodel, v2-f model
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Table 1: Copper properties in the CFD simulation

Property Model

p (Density) 8978 kg/m3
Cp (Specific Heat) 381 J/kgK
ks (Conductivity) 387.6 W/mK

Insulation
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Calculation domain

straightener

Figure 1: Schematic diagram of experimental setup
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Figure 2: Configuration of arranged semi-circular ribs
in a rectangular duct
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Figure 3: Numerical grid of the
domain between two ribs with PR=8
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Figure 5: Velocity vectors between two ribs with
PR=10 at Re=24200. 00

Figure 7: Mean velocity profiles at various cross
stations for semi-circular ribbed channel with PR=10.
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Figure 6: Line probes for measuring mean velocity
profiles for PR=10.

Figure 8: Experimental result of adverse pressure
gradient between two ribs with PR=8 at Re=22000.
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Figure 9: CFD predictions of adverse pressure
gradient between two ribs with PR=8 at Re=22000.
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Figure 10: Friction factor variation for different
ribbed wall conditions.
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