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A Study on Design of Linear Generator for Wave Energy Conversion
Through Simple Design of Wave Energy System
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Abstract

In this paper, the design of linear generator for wave energy conversion is studied through wave energy system design. The wave
energy system is designed through the mass and spring system. In the designed wave energy system, the specification of permanent
magnet linear synchronous generator (PMLSG) is obtained using the principle of energy conversion. The basic design of PMLSG is
performed considering the constraint of wave energy system considering the resistance load using the external circuit. Furthermore,
the detent force of PMLSG is optimized using the parametric analysis. As a result, the PMLSG is designed considering the design
of the wave energy system and optimization of the detent force.
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Fig. 1 The simple model of wave energy system
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Fig. 3 Power of wave energy system (a) single phase (b) three phase
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Table 1 Constraint and design result of wave energy system
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Fig. 4 Analysis condition for load characteristic (a) external circuit (b) velocity
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Fig. 5 FEM model of PMLSM

—Phase A —Phase B —Phase C

Induced Voltage [V]

@
30
25
_20
2
g1s |
3
A~
10
23
<
5
0
5
0 05 1 15 2 25 3 35
Time [s]
(b

a8 6 B8t 54 (a) A7IH (b) B35
Fig. 6 Load characteristic (a) BEMF (b) airgap power

Electrical Power [W]

Slot Area [mm?]

a7 X wE 2lLoje
Fig. 7 Electrical power of PMLSM according to slot area

7| &4

H 3 2|Lo] YEIIe| HA MA
Table 3 Design parameter of PMLSM

Y= a w9l
25 28 -
a5 12 -
A 51 -
A 5 mm
FFA = 20 mm
T4 3 mm
A A S0PN470 -
YA A N35H -
H 4 2|L|o] YWHT|Q| 7= &7 Znt
Table 4 Initial design result of PMLSM
3= @ e
At 4.45 Vims
AT 0.68 A
B 2.54 Q
gaEey 37 N
T=EY 2.54 w
T 3.54 w
A7) Z 56 w

£FE S shefe) o
71719 %
e Sl

off
oo m e
1L| of M I N

““_E
r%:‘

ul

o] = Ho}7] ufof mheof o =7
Z|2:3}= oo gt} T
‘:’314011 JOH A 7é HEnE 29 —rWﬂ(W), =N

L
ful
1%
rlo =~
rul>
>HU

]

tat
é
19 rr

fil

Noof o
=) ’g J; _IE&L

2oy = Sl =
u:
R
_1
g
5
P
o
)
rE
mﬂ >
fu
.L4
ox
19 3
>,
%0
_\1
of

ool 4o zﬂ Pt
2 este] 2.5[mm)2 1%
R L

Eﬂi%

ot 19

o W

[
N

2 e, w19
aefstel 2 FAC) v AA Wes
y= AAL] e HHEL ek

w o

Y
o

Lol

oo P
o
o
¥R

KIEE

www.dbpia.co.kr



10 The Transactions of the Korean Institute of Electrical Engineers, vol, 70P, no, 1, pp. 006~011, March, 2021

K W

W = Zrae

W end

——K_rate=3 -+ K_rate=3.2 K _rate=3.4—-K_rate=3.6—K_rate=3.8—K_rate=4

Z:D
3
£
5
& 13.7[N]
5
0
33 35 3.7 39 4.1 43 45 4.7 4.9
W_t [mm]
(b)
a2 8 CIHE %Xt M7 (a) ZHMA M= (b) A7 He=0f 2 CIH
Ez

Fig. 8 Optimal design of detent force (a) optimal design parameters (b) detent
force according to design parameters
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Table 5 Optimal design result of PMLSM
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