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Abstract :

In the cost and manufacturing process, it is very difficult to maintain a 50 % offset ratio for offset strip fins under a

mass production system. As such, the offset ratio for the majority of offset strip fins is within 30 %. The existing models for offset
strip fins, however, present a 50 % offset ratio. Thus, this study presented a new friction correlation with offset ratio as a variable,
taking into account the actual design environment. The new correlation considering the offset ratio was well known to follow the
existing correlation and the CFD for the 50 % offset ratio. It is expected that it will be possible to more accurately calculate the
pressure drop and power requirements for applications with offset strip fins.
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Nomenclature
Cg - area, m’
FPDM : fin per decimeter, m™'
f : sonic velocity, m/s
h : height of the fin, mm
K : permeability, m?
1 : fin length, mm
p : pressure, Pa

Re : reynolds number

Sij : strain rate, m”

s : spacing between adjacent fin, mm
te : fin thickness, mm

u : velocity, m/s

e! :s/h

5 s te/s

) syl

e : turbulent dissipation rate, m/s’

1 : viscosity, Pa-s

“Corresponding author, E-mail: tkim@koreatech.ac kr

: Friction correlation(W}F2 /-34)), Offset strip fins( 2 Z A 2~ E 7] #), Porous medium(T}3-4d &), Computational

v : kinematic viscosity, m*/s
Vi : eddy viscosity, m%/s
w : offset Ratio

Subscripts
D : darcian entity
I : 1 directional vector
j : j directional vector
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Table 1 Geometrical information on 16 models

Offset Fin Fin Offset

FPDM Rate thickness h pitch
1 50 10 0.06 6.7 6.5
2 50 30 0.06 6.7 6.5
3 50 20 0.1 6.8 25
4 50 50 0.1. 6.8 25
5 65 10 0.06 6.8 25
6 65 30 0.06 6.8 25
7 65 20 0.1 6.7 6.5
8 65 50 0.1 6.7 6.5
9 75 10 0.1 6.7 25
10 75 30 0.1 6.7 25
11 75 20 0.06 6.8 6.5
12 75 50 0.06 6.8 6.5
13 90 10 0.1 6.8 6.5
14 90 30 0.1 6.8 6.5
15 90 20 0.06 6.7 25
16 90 50 0.06 6.7 25
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Model 1 Model 2 Model 3 Model 4
Model 5 Model 6 Model 7 Model 8
Model 9 Model 10 Model 11 Model 12
Model 13 Model 14 Model 15 Model 16

Fig. 1 Frontal cross-sectional geometries for 16 models
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Wall Constant
Temperature = 45°C

Pressure Outlet

Periodic Boundary
Condition

Periodic Boundary

Velocity Inlet Condition

Temperature = 24°C

Wall Constant
Temperature = 45°C

Fig. 2 CFD boundary condition for offset strip fins
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Fig. 3 Comparison of Manglik and Bergles correlation, CFD result
and new correlation at 50 % offset ratio
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Fig. 5 Comparison of CFD result with new correlation at 20 %
offset ratio

102 -3

107 !
102 108 104

¢ CFD — — —New Correlation

Fig. 6 Comparison of CFD result with new correlation at 10 %
offset ratio
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