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Analysis of Flow Velocity Change in Blade Installed Shroud System
for Tidal Current Generation
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Abstract : Flow velocity changes in the shroud system for tidal current power generation due to experimental flow
velocities and blade geometry changes were analyzed by hydraulic experiment and numerical simulation. Through
the hydraulic experiment, flow velocities at inlet of shroud system and RPM according to blade geometry were
measured, and numerical simulation was used to analyze flow velocity changes in shroud. When the experimental
flow velocity was increased by about 28% and the shape of the airfoil was applied, the measured flow velocity at
the shroud inlet tended to increase by up to about 56%. On the other hand, when airfoil-shaped blades were installed,
the flow velocity at the inlet tended to increase by up to 14% compared to conventional blades, and RPM was also
the highest at the same conditions. The hydraulic experiment and numerical simulation results showed an error of
about 13%, and the trends of the flow velocity changes in each result are similar. Numerical simulation of the flow
velocity changes in the shroud showed that the flow velocity tended to increase 1.7 times at the front of the blade
compared to the inlet. The results of the flow velocity change analysis in the shroud system obtained from this study
will provide the basic data necessary for the development of efficient shroud system for tidal current power

generation.

Keywords : tidal current power generation, shroud system, hydraulic experiment, numerical simulation, RPM,

change of flow velocity
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(a) Front view of the shroud system (b) Side view of the shroud system

Fig. 2. Shape of shroud.

Table 1. General design parameter of shroud Table 2. General design parameter of airfoil

Variable Symbol Analysis condition Analysis condition
Radius T 30 mm Variable Conventional Airfoil
Radius r, 45 mm turbine blade turbine blade
Width W, 150 mm D, 14 mm
Length L, 300 mm
Height H, 180 mm D, 50 mm

6 (Pitch angle) 20°

Airfoil model - NREL S814
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Fig. 3. Design of conventional turbine blade (Lee et al., 2018b).

(a) The shape of the installed ~ (b) RPM measuring equipment

X

shroud

Fig. 4. Design of turbine blade (S814 airfoil). Fig. 5. Shroud and generator models used in hydraulic experiments.
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Table 3. Hydraulic experiment condition

=

Case 1 Case 2

Maximum current speed 0.35m/s 0.45 m/s

4Wings (Conventional),

Wing type 4Wings-Airfoil (NREL S814)

Measurement
list

Current speed
RPM

Voltage, current
sensor initialization

Ty

Rotation detection
using measurement
equipment

v

Measuring RPM
using arrays

|

Fig. 6. Flow chart for RPM measurement method.
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Fig. 8. Time series data of measured RPM.
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Fig. 10. Dimensionless velocity variation along the centerline of
the shrouds.
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Fig. 12. Comparison of the velocity distribution around shrouds
(4wings-airfoil).
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