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Abstractin the present work, the performance of the particldransfer coefficient, variable conductivity along the fin, the
swarm optimization and the gedizealgorithm compared as a effect of radiation and the length of arc could be modeled
typical geometry design problem. The design maximizes theasily without needing to evaluation of gradients and fall to
heat transfer rate from a given fin volume. The analysisocal gtimum. Although, this approach could be considered
presumes that a linear temperature distribution along the fimany real conditionshowever the number of objective
The fin profile generated using the-sBline curve and function evaluationgnd the cost of numerical computation are
controlled by the change of control point coordinates. Arincreased rather than gradidraised methodsTherefore, for
inverse method applied to find the appropriate fin geometrgimple objective functiomsuch as one dimensional fin profile
yield the linear temperature distribution along the finoptimization this method is acceptable, however the
corresponds to optimum design. The numbers of theomputational cost would be dramatically increased for more
populations, the count dferations and time to convergence complex problems such as two dimensional geometry
measure efficiency. Results show that the particle swarraptimization. In conclude, it seems that a low componeti
optimization is most efficient for geometry optimization. cost optimization method without needing to calculate of

Keywords Genetic Algorithm: Geometry Optimization: gradients could be suitable for these types of problems.

longitudinal Fin; Particle Swarm Optimization In the present work, the performance of particle swarm
optimization for the geometry optimization has been
investigated and compare withe performance of the genetic
. . _ algorithm. A single convectiveadiative fin is considered as
Optimum geometrydesign of systems has been widely subject. Azarkish et al4], show that the optimum temperature
attracted in the field of engineering. There have been manyistribution along the fin was linear in absence of volumetric
optimization _methods for optimizing the ob;ectlve function toheat generation. Therefore the aifinverse problem is find
achieve desirable plan or systems. Gradient based methogl§ appropriated fin profile to achieve the leaner temperature
such as conjugateggradient and Levenbérlylarquardt or distribution along the fin. Application of both particle swarm
stochastic and population based optimization methods such ggtimization and genetic algorithm for this problem has been
genetic algorithm and particle swarm optimization [1, 2]. Eachnvestigated. First, the best value of dan$ parameters in the
method has some advantages and disadvantages. Thus thesficle swarm optimization is determined. The effect of
has been some controversy recently altbe performance of variation of these parameters on the convergence rate has been
these algorithms. investigated. Finally, the necessary number of population for
Fin profile optimization is one of classical conjugated heaf©0d convergence and corresponding number ofidesaend
transfer problemsBobaru and Rachakonda [3] used gradienOnVergence time are compared between two optimization
based method for optimized the two dimensional fin profile?/gorithms mentioned above.
under the natural convection. Theynctude that, there is no
guarantee to obtain the global optimum by using the gradient [I.  DIRECT PROBLEM
based optimization methods and only a local optimum IS The templateConsider a longitudinal fin with variable
guaranteed upon convergence. Moreover, the conductiqoss sectional area at the base temperafyravhich is
mechanism is not very sensitive under the differential changg,tanded into a quiescent fluid obmperature T and
of the shape. Therefore, numerical evaluation of the sensitivity,rounded by an enclosuretemperaturels,. The surface of
matrix and gradients are more difficukizarkish et al. used the g 5 considered as diffuse and gray. The heat losses from the
B-spline curves and modified genetic algorithm for Opt'm'ze‘{)oundaries are assumed to be due to the radiation to the
the convectiveadiative single fin profile4] and a fin array  gyrrounding and the natural convection to the amigfeigt 1).
[5] In this method, the effect of variation of convective heatrhg ragiation heat transfer between the base and fin surface,
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also between the different elements of fin surface areontrol point is placed on the fin axis of symmefyy= 0),
neglected. The width of fin is assumed to be very thin, in suctvhich can move freely along theaxis in such a way that its

a way that the temperature distribution (and conduction heaiosition specifies the fin length. Other control points can move
trarsfer rate) may be regarded one dimensional alongthe in xy-plane and therefore, their degree of freedom is equal to 2.
axis. The energy equation and the boundary condition in this
situation can be presented as: 0.002
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Figure 1. Schematic shape and orientations of the longitudinal fin with 00 0.1 0.2 03 T 0.4
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Figure 2. A schematic of fin profile generatedtbgB-spline curves.
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dx¢ dx + cdx+ ek k u The number of design variables is equal to 6 and defined as:
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Wherey(x) is the half thickness of fin (fin profilek is the Whereepsis an arbitrary small vak, Lmax is maximum

fin thermal conductivity of fin andh is the local convective length of fin andymax is maximum amount of half thickness
heat transfer coefficient calculated by the following correlationyf the fin base. The position of control points defined as:

(4]:
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This nonlinear equation is solving with the finite volume

method f] to obtain the temperature distribution along the fin.

A detailed description of direct problem was briefly explained ~ Therefore, the design variables are defined as the position

elsewhere by the author B]. of control points. Each comosome in the genetic algorithm or
each particle in particle swarm optimization represents the set
of control points correspond to a fin profile. In order to
evaluated the fitness of each set of control points, Direct

Ill.  INVERSEPROBLEM problem (Eq(1)) is solved, the tempaire distributions and the

In the present work, the inverseoplem is considered volume of fin are obtained and compared with ideal

instead of direct optimum geometry design of single fin. FifeMPerature distributions and the given volume. Thus, two
profiles generated bg-spline curves 7] and controlled by €O functions have been introduced for predict the fitness of

moving the coordinates of control pointsiny directions (Fig. €ach profile:

2). The number of control points is consideredbe Ny=4. 1.0 |T . T|

The first control point is placed at the base of fir=(0), that  E =8 100t i1 @)
can move freely along theaxis. Therefore this control point n iz L

represents the thickness of the fin base. Conversely, the last
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