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Analysis of Impulse Turbine for Wave Energy Conversion
Using CFD Method
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ABSTRACT: This paper deals with the performance analysis and design of impulse turbine for OWC type wave energy
plant. Numerical analysis was performed using a commercially-available software FLUENT. This parametric study includes
the variation of several important parameters such as the number and shape of blades, hub ratio and tip clearance. Since
parametric study at. various flow coefficients requires considerable amount of computing time, two-dimensional analysis was
employed to find out optimum principal particulars in rather simple manner. Full three-dimensional calculation was also
perj%nnedﬁrseuerdtestcasestoomgﬁmﬂtevdzdxtyofm»-dzmenswndapprmdt Up to the present stage, tentative
result is well demonstrating the usefulness of 2-D analysis.

1.M & 27 38cm, 3HHE 0708 BT} A4E e
449 F (00)9] 2= o] AUk

Fuldl SHUAE ToIRE FUES AAafe)
£ et A9 3PN olg7Iee] A
7 % 7} 399 Aol S Fo IrlE BE
Aole), 2% Holdl AAE WA By
28459 ol AAHoE FPe A Ay
EZA A 0t SR S Wells ol
w0l 14 A9 waRAReY 2 YBA ol
Xl (Impulse Turbing)s] 4%5<] Wells Elojalol vl
st $reithe @7 SESE 5 209088
A Aol W) ool ok & ATE 48
CFD AZE9|o|Ql FLUENTE o]83le] YHA ¥
osl FEAlaE st Wi, slul 3
hi v S AR TR 2 dep > POl SEELGER R SlERGe
sl dislel ASEsE Tetsle] A Hojy @ oo BT TV JHI WASE AT
3 Sieisl Syoh o S sh=e] 7717k Holdle] AFss vnsjo] 7
A% BEE 2] gl FRYAN, Te B4R
Soso) A8 Te} gl WEA (@94 5,
2. 2, ZRPY Y AME 1999) & @7l SEhEe 452 A
th FLUENTE AMg@ od Aesidzs
982 Hoe Seoguchi 5 Qo] Yz RVl #9 JBE PN & s dhed &
Fig 13} 2o] 244 Big Adsigck aAm w oo o SR THE R 9m. A S99
Pl WASDE W0, Zlel=Hdl A 26, e 1Sm/sE TIEOR SHSn UF (k—ex

Fig. 1 Turbine Geometry in 2-D Sense
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Fig. 3 Pressure Distributions at ¢ = 1
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(a) Inlet Guide Vane

(c) Outlet Guide Vane
Fig. 4 Streamlines
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(c) At Hub Surface
Fig. 5 Pressure Distributions at ¢ = 1
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(@) At Hub Surface
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(b) At Blade Tip (Duct Surface)
Fig. 6 Streamlines
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Fig. 7 Comparison between Experiment and
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(¢) Efficiency 1)
Fig. 10 Effect of the Number of Rotor Blades
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(c) Efficiency 77
Fig. 11 Effect of Hub Ratio
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