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Tab. 1 Fluid parameter table for case 10SP2

T,/ C Ty !C GC,IkW + C !

HI 85 45 156.3
H2 120 40 50.0
H3 125 35 23.9
H4 56 46 1250
H5 90 86 1500
H6 225 75 50.0
1 40 55 466.7
2 55 65 600
3 65 165 180
c4 10 170 81.3
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Tab. 3 Stream parameter table for case 8SP1

T, /C T,./C GC,IkW « C ™
H1 470 320 22.4
H2 450 240 17.5
H3 370 150 28.5
H4 310 200 20.1
c1 200 420 16.8
Cc2 150 400 23.2
C3 185 330 35.1
C4 140 300 17.25
200 198 -
15 20 -
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presence of a longitudinal vortex generator the return flow zone behind the tube and the turbulent kinetic energy
close to the longitudinal vortex generator will become bigger thus leading to an increase of the temperature in the
zones around the tube the turbulent kinetic energy approximately assuming a M-shaped distribution and the temper—
ature roughly taking on a W-shaped distribution along the radial direction. Key words: H-shaped fin longitudinal

vortex generator convective heat exchange flow characteristics

PSO = Study of the Overall Searching Ability of the Particle
Swarm Optimization Algorithm When It Is Being Applied in Optimizing a Heat Exchange Network

XTAO Yuan CUI Guo-min PENG Fu-yu ZHOU Jing CHEN Shang ( College of Energy Source and Power Engineer—
ing Shanghai University of Science and Technology Shanghai China Post Code: 200093) //Journal of Engineering

for Thermal Energy & Power. —2016 31(1). —20 -26

When the particle swarm optimization algorithm is used to optimize a heat exchange network it can quickly find out
the optimum zone in all zones however in the meantime it may produce a local extremum value problem which ari-
ses from its premature convergence and deterioration in its overall searching ability. The mechanism governing such
a deterioration phenomenon was analyzed in depth and the essence of the premature convergence happened when u-
sing the particle swarm optimization algorithm was found. To solve this problem a forced jump-eut strategy was pro—
posed. Through activating the particles involved in the local extremum value problem the population diversity was
restored and the overall optimum solution was continuously searched. The case calculation results show that the im—
proved searching strategy for the particle swarm optimization algorithm can be suited for a continuous variable opti—
mization of a heat exchange network. When the improved searching strategy for the particle swarm optimization algo—
rithm was applied to the calculation example 10SP2 in the literature No. 16 the annual comprehensive expenses thus
obtained decreased by 205 $ /a as compared with that in the literature No. 14. When the improved searching strate—
gy for the particle swarm optimization algorithm was applied to the calculation example 8SP1 in the literature No.

18 a currently smallest annual comprehensive expense of 30793 $ /a was obtained. The annual comprehensive ex—
pense calculated by using the improved particle swarm optimization algorithm invariably decreased as compared with
those calculated by using the standard particle swarm optimization algorithm and the cultural genetic particle swarm
optimization algorithm. Key words: optimization of a heat exchange network particle swarm optimization algorithm

local deterioration forced jump-out



