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Experimental Performance Analysis using a Compact Scale Model
for Shroud Tidal Current Power Generation System
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Abstract : Experimental investigation was performed to analyze the flow field characteristics and power genera-
tion performance for a shroud tidal power generation system. Electrical power output was compared with the rota-
tional speed of the turbine blade and electric load connected to the generator for various flow velocity. As the
electrical load decreased, the speed of the turbine increased rapidly and reached by about 2 times. The power out-
put also increased remarkably with the decrease of load, and then decreased after maximum power point. In addi-
tion, the maximum power point appeared at high electrical loads as the experimental flow velocity increased.
These results of the flow field characteristics and power generation performance analysis of the shroud tidal power
generation system variation with the flow velocity conditions and electrical load are expected to be the basic data
necessary for the development of efficient shroud tidal power generation system.

Keywords : tidal current power generation, shroud system, seawater flow characteristics, electrical load, experi-
mental analysis
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(a) Front

(b) Side
Fig. 1. 3D CAD model for the turbine blade.

Table 1. Turbine geometry

Parameters Specifications
Hub diameter D, 0.014 m
Turbine diameter D, 0.057 m
Hub length L 0.013m
Pitch angle 0 20°
Number of blades - 4
Airfoil model - NREL S814
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(a) Front
Fig. 2. 3D CAD model for the shroud system.
Table 2. Specification of shroud system
Parameters Specifications
Inlet diameter D, 0.09m
Center diameter D, 0.06 m
Width w 0.15m
Length L 0.30m
Height H 0.18 m
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(b) Isometric view
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Fig. 3. Shroud tidal current power generation system.

(b) Isometric view
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Fig. 8. Transient inlet flow velocity in front of the test section.

Table 3. Hydraulic experimental conditions

Average entrance velocity in

. 0.31 0.34 0.36 0.39
front of test section [m/s]
(flow rate [m’/min]) (2.23) (2.45) (2.60) (2.80)
Electrical resistance [Q] 0.2~1500

Measurement list Current speed, Turbine RPM, Voltage, Electric current
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