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An Optimal Design Method of a Linear Generator for Conversion of Wave Energy
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ABSTRACT

In this paper, we present an optimal design method for wave power generators using the response surface analysis.
Especially, in our method, we reduce the mechanical loss by selecting the linear generator whose linear movement can
be converted to the electrical energy directly with the vertical movement of waves. Therefore, we calculate the exciting
force acting on the drive device in a slow-wave condition and determine the winding process with a ratio of the slots
and poles for the improvement of energy conversion efficiency. In addition, we employ the regression analysis for
deriving the shape factors of the stator and the translator, which have a significant effect on the performance of a
generator. We choose the best design variables through the response surface analysis, and then we study the
optimization method for designing the efficient experiment using the analysis results. Finally, we show the validity of
the proposed method through the simulation results.
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Table 1. Specifications for the initial model

Parameters Value Unit
Number of coil turns 100 turns
Number of poles 8
Number of slots 36
Air gap 4 mm
Pole pitch 90 mm
Slot pitch 20 mm
Slot height 120 mm
Magnetic height 8 mm
Pole arc ratio 0.665
Operating speed 0.7 m/s
Permanent magnet NdFeB N35H
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Table 2. Design parameters and levels for
response surface analysis

Design parameters Lvl | Lv2 | Lv3
X Slot pitch 18| 20 | 22
X, Slot height 60 | 80 | 100
X, |Permanent magnet height| 6 8 10
X, Pole arc ratio 06 | 066 0.73
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Table 3. Optimized design parameters
Design
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Table 4. Constraints, predicted responses and
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Table 5. Comparison of the initial and optimized

models
Objective| Initial | Optimized| FEM Rate of
function |[model| model |verification| change
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Fig. 7 Cogging for the initial and optimized models
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Table 6. Specifications of the optimized model

Variables Value Unit
Number of coil turns 100 turns
Number of poles 8
Number of slots 36
Air gap 4 mm
Pole pitch 83.7 mm
Slot pitch 186 mm
Slot height 90 mm
Magnetic height 7 mm
Pole arc ratio 0.7
Operating speed 0.7 m/s
Permanent magnet NdFeB N35H
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