460 ANBINATI =T B, A 29 A 4%, pp. 460~468, 2005

(=2

Ui-do] 535 938 du¥7]9 4d/fF HH 2 HAAA

* %

O[F 3" - ol M8 . AFEX™ . utzy T

ST

(20041 9% 16Y FF, 20043 12€¥ 29 AAlgkE)

Flow/Heat Transfer Analysis and Shape Optimization
of a Heat Exchanger with Internally Finned Tube
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Abstract

Analyses of flow and heat transfer characteristics and shape optimization of internally finned circular
tubes have been performed for three-dimensional periodically fully developed turbulent flow and heat transfer.
CFD and mathematical optimization are coupled in order to optimize the shape of heat exchanger. The design
variables such as fin widths (d}, ) and fin height (%) are numerically optimized by minimizing the pressure
loss and maximizing the heat transfer rate for limiting conditions of dy= 0.2~1.5 mm, d,= 0.2~1.5 mm, and h
= 0.2~1.5mm. Due to the periodic boundary conditions along main flow direction, the three layers of meshes
are considered. The flow and thermal fields are predicted using the finite volume method and the optimization
is carried out by means of the sequential quadratic programming (SQP) method which is widely used in the
constrained nonlinear optimization problem.
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Table 1 Initial and optimized designs for wf= 0.5

initial optimized
Fin height (k) 1.0 mm 0.846 mm
Upper width (d)) 1.0 mm 1.091 mm
Lower width (d>) 0.5 mm 0.472 mm
Friction coeff. (f) 0.0742 0.0689
Nusselt number (Nu) 23.709 23.392

Table 2 Optimal solutions for various weighting
coefficients, wf

Optimal solutions

w=0.1 | w03 | w05 | w07 | w09
A [mm] 1,500 | 1.277 | 0.846 | 0384 | 0220
d{mm} | 1.500| 1485 | 1.091| 108 { 1.002
dy[mm) | 0649 | 0418 | 0472 | 0271 0315
Nu 2557 | 2507 | 2339 | 2245| 2243
7 0.104 | 0.086 | 0.069| 0.058| 0.056
NI? 6 6 4 5 4
NFC® 32 33 21 27 22

a : Number of iterations

b : Number of function calls
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