’i) Check for updates

F2allokakA - ol x| 5ks) K| https://doi.org/10.7846/JKOSMEE.2020.23.1.23

(I_)__ _l6 o T o
J. Korean Soc. Mar. Environ. Energy ISSN 2288-0089(Print) / ISSN 2288-081X(Online)
Vol. 23, No. 1, 23-28, February 2020

Original Article |

VAR ST UE o X QR A
Gl AP ST AT W

Practical Method for Performance Prediction of Impulse Turbine
for OWC-type Wave Energy Converter

Sunho Park', Wooyoung Jeon?, Kilwon Kim®, and Beom-Soo Hyun*

! Professor, Department of Ocean Engineering, Korea Maritime and Ocean University, Busan 49112, Korea
’Graduate Student, Department of Ocean Engineering, Korea Maritime and Ocean University, Busan 49112, Korea
3 Junior Researcher, Offshove Plant and Marine Energy Research Division, Korea Research Institute of Ships & Ocean Engineering,
Daejeon 34103, Korea
*Professor, Division of Naval Architecture and Ocean Systems Engineering, Korea Maritime and Ocean University,
Busan 49112, Korea

Q o

AE57 SRl fAEs B sk ele Qu Bue] A 4L 9o APA, SR Py w
T AR BOE T B oA B St 1eld U BNl A 2L 918 28200 S A
QBRITE. AQHE WS AP FUFl T ERIe) s vlolElE: ol-gato] B3R mel e wI g Ie £
ol that EjNIe] A2 elSahs WS ol S8Rtk AP RATN et ] 52 AARAISE o]g 5
of ThFE FF B H Aol Ak T PRI RAT he NN - e el
e A3E 018310 FHY LEPYHE Bal AL 5 Ak A3 0P FUF OIF B e 4 2
3o} fARE A3hE Vehgieh, $HTS 213 o] A 85I YA RS TSRk TR 14w 2
7), B2 4, Y RAES] Gl mhE -2 A5,

Abstract — A performance prediction with irregular waves of an impulse turbine in oscillating water column (OWC)
requires a lot of time in experimental and computational methods. This study proposed a practical method to predict
an impulse turbine performance with an unsteady inflow conditions. The proposed method predicts the performance
with unsteady inflows using performance data with steady inflows, which obtained by computation fluid dynamics
(CFD) analysis for various rpms and inflow conditions. The performance with unsteady inflows was obtained by solving
the Newton’s 2nd law of motion equation using the performance data with steady inflows. The numerical stability
method was considered and stopping mode also added to the method. The predicted revolution speed was compared
with the experimental data. The effect of an inflow amplitude, a torque loss and a moment of inertia was studied.

Keywords: Impulse turbine($d 8 2~ E]¥1), Oscillating water column(%!-& <), Practical method( &2 %),
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Fig. 1. Flow chart for proposed practical method.
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Table 1. Torque ranges for various flow rates

Flow rate (m?/s) rpm Torque coefficient (C;)
1 200 0.01138
2 200 ~ 800 0.01763 ~0.05153
3 200 ~ 1200 0.59299 ~ 0.03933
6 200 ~ 1200 0.65925 ~ 0.33815
9 200 ~ 1200 0.68173 ~ 0.46741
12 200 ~ 1200 0.69283 ~ 0.53250
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Fig. 2. Experiment for impulse turbine (Kim et al.[2019]).

(b) Impulse turbine
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