[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1396.17.5.39.7 ]

137-129 yoyo 5 osload A7 093 1396 SIS o (30 SuilSo (wIiyo dlxo

iy ole dolinle =
= . =

1 . = =

g0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

T SIPI A 12 39 3,095 b ol ylae 99 SCwlu g s0ud

5152631:‘_5 3gane o gsal s A (suge

Ol S el iaiio oSl byd wdige (558 (gl —1
Ot e psS ol gtaiio olRKiils dyd wdige ojboliwl -2
mghiasi@autac.ir 015875-4413 it 3eito <ol #

N i eV

Silwaigy ol s iU W Lol ole (439) Holis s S by ¢ wgilidl zgo (65, (o L3l dk —SS sla Jie o 1395‘}‘1‘5 ;;(—)1;5}".’.. f‘]:‘;“
@ Ml O3 Jas )3 goe 51 il Abld pSl 35 3 2gde guie B ds cal 3 pledly LRI (e (Bl 4 dwtia 1396 j’: 07 = ’:
PR . .. . . . . e . 29, o e
G855 55 )3 (69,58 g 9 (g e 4p) oddsilode Jhe g sl i 93 Cal 045 (g3lurtnd (b S0 = b s S 1396 cigs) 09 el 5 o)
z5e 551 Jhee oty 2 g 99 (Seslins 3)Sas duslio (pizmen g (b g0 )3 O Swelid g dwtin WU ) p il 00D ol k5
ety (il (o) Su g sl 48515 Coudjge 0 ylaen Jho 93 (silea g (lazme Lulpd (GilecluSs 09 sl 0ad plox] Yes) Jaso
O osd)lie Jho Suolindgysed Julos s ol 015 dunlne o a0 duwdin Slasuie wlely Jie by 290 She (55l ol 0ad sl O 4
A 53 pd adye (pSgil goe Jo 4 (63)55p Eoe Cuwl 0dd pll 5y ()58 I dlitul CueSle cale) b g i Gl By, b 4y
sl 013 $95S ag

: 2l 230 5551
ol )loe gy (Seolnd Fwly Sl sl 0 Susylael (wyiwd > Gineh gl b g ol odelcuwddy uilS)8 4 loj 05> 40 @l oSyl e 53

g b oad (il oo Jase wcunl S0 Jo 1 5280 11.3% 5 4.4% 393> i 4 (38 5 o1 ) gy 5 92 0 55555 awia b
ag bosd ilodbe Jae 3 z9e 51 Ll dopd wgie .l S0 gge S5 i 3 (g e i b Jde & G 5958
30> 24% B 209 (yo (Jde 55 bws zoe (55 s do)pd lawgie Cul K05 Jde ) jid 2.5% B 2.29% d90 j> (59,58

Cannl 05 gy

Hydrodynamics of restrained buoy with an approach to wave energy absorption
enhancement

Mehdi Nazari Berenjkoob', Mahmoud Ghiasi'’

1- Department of Maritime Engineering, Amirkabir University of Technology, Tehran, Iran.
* P.0.B. 015875-4413 Tehran, Iran, mghiasi @aut.ac.ir.

ARTICLE INFORMATION ABSTRACT

Original Research Paper In single-body converters of ocean wave energy, oscillations of a floating body (buoy) serve as the main
Received 25 February 2017 driving force for electricity generation. Buoy geometry optimization is known as an approach to
Accepted 27 March 2017 enhance the efficiency of these converters. In the present research, the process of wave energy

Available Online 29 April 2017 absorption in point absorber converter is modeled as a spring-damper system. Two geometries are

considered for the buoy of the converter (conical and spherical-cap). The effects of buoy geometry on

S%“s’;;dg;nvener its dynamics in the nonlinear wave are investigated and comparison of these effects on dynamic
Point absorber buoy performances of the modeled converter is reported. Equalization of environmental conditions and
Conical buoy modeling of the two models were discussed, and a new equalization method was proposed. Effective
spherical-cap buoy wave energy on each model was calculated based on geometrical characteristics of the corresponding

Stokes wave energy buoy. Then, the models were hydrodynamically analyzed via boundary element method by taking the

diffraction theory as the governing theory. The incident wave was assumed to be a second-order Stokes
wave.

Results were obtained in both time and frequency domains and validated against the results of
available research. Maximum dynamic responses of the restrained buoy with spherical-cap geometry in
heave and surge (vertical and horizontal directions, respectively) were found about 4.4% and 11.3%
higher than the conical buoy, respectively. The average percentage of absorbed wave energy by the
modeled converter with spherical-cap buoy was about 2.2-2.5% higher than that of the other model. The
average percentage of absorbed energy by the models waspredicted to range within 20-24%.
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Fig. 2 The simulation of the point-absorber converter system for wave
energy absorption (left) and its modeling in AQWA software (right).
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Fig. 1 A schematic from Uppsala point-absorber converter and its main
components [11]
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Fig. 3 Geometry of moored buoy in numerical research of Vicente for

validation
e bl (gl diing (g bl )0 oudloe dygs dain 3 S

Sy eddooliiul 4g 55 g LSS pyz 5 lad b g g0 Slatie 1 Joua
[10] Lzl ISe g ating

Table 1 Specifications of buoys with the same weight and radius and
also the buoy is used in research of Vicente [10]

“g”f@: T wen () glas A i
3.000 170.9345 7.500 by e g
2,000 170.9345 7.500 S35 S ag
7.500 803.6214 7.500 Almng g

o) J8 S50 (i) (ouibiyr 5,0 (M) (5 pabsé o> g dain
-1.75 -0.75 176.7145 Ja,;':.o
-1.662 -.662 176.7145 ‘_;515;,,5
-3.800 -2.800 883.5729 Qg g g

¥

7500
| |
2 , =
360°

Fig. 4 Geometry of buoys with the same weight and radius
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Fig. 10 Cable length variation and heave speeds for moored model with
Cone and Spicial-Cap buoy
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Fig. 11 The ratio of absorbed energy to the effective energy of wave on
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Table 4 The ratio of the maximum and average absorbed energy to the
effective energy of wave by each model

Cod % Lasginn Cod %0 iS5 los aipt donki
E4/E; E4/Eq
20.50% 31.04% s s
22.71% 34.16% S35 4y
0.36 T
03F ' O 0 « Cone i
={3}— Sperical Cap
B2
=02
~
-
Ly
01k L Extracted energy 4
Ei : Effective energy of wave
0 L L L 1 ) ) 1
0.7 1 1.3 1.6 1.9
w (rad/s)

Fig. 15 The ratio of absorbed energy to the effective energy of wave on
each moored buoy (in the frequency domain)
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maximum heave for two models
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