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Tab. 1 Design parameter values

Fig. 1 Optimized design flow chart
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Fig.2 Comparison of blade chord lengths
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Fig. 3 Comparison of blade twist angles
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Tab. 3 Analysis of the statistic results of errors
calculated by using different methods
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Fig. 4 Comparison of the output power
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Tab. 2 Comparison of residuals calculated
by using different methods
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the second generation serving as the prototype a calculation was performed of the transient forces produced by the
water hammer in the system. It has been found that when the containment dome sprinkling system is used to conduct
a direct sprinkling the transient forces produced by the water hammer in the pipelines are far less than the self-
weight of the sprinkling vertical tubes and annular tubes when they are filled with water. The displacement of the
pipelines arisen from the water hammer—esulted transient forces is very small thus the force resulted from such a
displacement is within the range bearable by the supporters and hangers on the pipelines. Key Words: nuclear

power plant ( NPP) sprinkling inside a containment dome water hammer

= Applications of the Particle
Swarm Optimization Algorithm in Combination with Non-Gaussian Stochastic Distribution in the Optimized
Design of Wind Turbine Blades SUN Fang-in LIANG Shuang ( College of Architectural Engineering Li-—
aoning Engineering Technology University Fuxin China Post Code: 123000) //Journal of Engineering for Thermal

Energy & Power. —2015 30(2) . —291 -296

To overcome the shortcoming of the traditional particle swarm optimization algorithm 1i. e. easy to be trapped in the
solutions for local areas proposed was a particle swarm optimization algorithm in combination with non-Gaussian sto—
chastic distribution to conduct an optimized design of wind turbine blades. Before the particle velocity had been up—
dated a limitation check was performed of each particle to seek an optimum solution in a comprehensive way. An
optimized design was performed of the blades of a 1.3 MW wind turbine and the optimization results were compared
with those of the original blades obtained by using the traditional particle swarm optimization algorithm. Compared
with the output power of the original blades the annual output power of the blades optimized by using the particle
swarm optimization algorithm in combination with non-Gaussian stochastic distribution had increased by 5.3% and
the time consumed by the calculation was 65% of the time consumed by using traditional particle swarm optimiza—
tion algorithm. Compared with the traditional particle swarm optimization algorithm the calculation residue of the
particle swarm optimization algorithm in combination with the non-Gaussian stochastic distribution decreased rapidly
with an increase of the time step indicating that the calculation efficiency has been enhanced thus guaranteeing the
optimum solution in a comprehensive way. The particle swarm optimization algorithm in combination with the non-
Gaussian stochastic distribution offers an even higher and more stable method for design of wind turbine blades. Key
Words: wind turbine blade optimized design particle swarm optimization algorithm non-Gaussian stochastic distri—

bution



