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The verification of the shaft design with sea scale
model test of 200kW class HAT tidal power

generation system

Kim, SeongGyu

Department of Naval Architecture and Ocean Systems Engineering

Graduate School of Korea Maritime University

Abstract

The global energy market has seen drastic volatility in recent days after
having enjoyed stability, so interest in marine energy is rising such as tidal
power generation.

In tidal power generation, the axis must sustain reliability as much as the
designed life of the tidal power generation system. As such, there is a
demand for stringent management from initial design to operation.

Per this thesis, the design is reviewed through theory and numerical
interpretation on the basis of 20kW class horizontal axis tidal power
generation as the pilot-scale model of the 200kW class horizontal axis tidal
power generation and the horizontal axis must be verified through sea

experiments.

KEY WORDS: Tidal power generation system 27/ &%7%%]; Horizontal
Axis Turbine <% 3; shaft 5; design verification A7 7F; experiment
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(a) Design dimension of shaft

(b) Arrangement of Bearings

Fig. 3.4.3 3D model of shaft

Fig. 3.4.4 Finite element model of shaft
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Table 3.4.1 Node & FElement of shaft

Node Element
22,955 5,983
ol AHE A Ze sUS3UE Azl Wyt 7IAH AE 42 Table
3.4.201 YJERHAT.
Table 3.4.2 Material properties
i i Young's Tensile
. Density Poisson
Material . Modulus Strength
(kg/m"3) ratio
(GPa) (MPa)
SUS304 8,000 0.3 190 520

i
2 A

, WAE
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Fig. 3.4.5 Boundary condition of shaft
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Fig. 3.4.6 Equivalent Stress of shaft

Fig. 3.4.7 Total deformation of shaft
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Fig. 3.4.8 Boundary condition of shaft
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Fig. 3.4.9 Equivalent Stress of shaft
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Fig. 3.4.11 Boundary condition of shaft
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Fig. 3.4.12 The natural frequency of shaft (Mode 1)

Fig. 3.4.13 The natural frequency of shaft (Mode 2)
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Fig. 3.4.14 The natural frequency of shaft (Mode 3)

Fig. 3.4.15 The natural frequency of shaft (Mode 4)
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Fig. 3.4.16 The natural frequency of shaft (Mode 5)

Fig. 3.4.17 The natural frequency of shaft (Mode 6)
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Fig. 41.3 All Shape of the experimental apparatus
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Fig. 4.1.4 Design verification of tidal power
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Table 4.1.1 Sensor List

A F7 g AlA % | Output Signal Type
3% V&S =A MEMS 2 Voltage
F9-E374 | B¥ ZYEY 2 Full Bridge

RPM Encoder | 3t EUEH 1

Line Driver(Pulse)

(@) 3% 7IE=7 (b) FH-EIA (C) RPM Encoder

Fig. 4.1.5 Sensor shape
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