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Figure 1 – CFX Model of  TST with velocity contours in profile and front view

Introduction
A key aspect of Tidal Stream Technology, TST is a thorough

understanding of the hydrodynamic forces applied to them. These

forces cause considerable loading on the blades, an understanding

of the resultant deformation, stresses and strains as well as the

impact on the TST performance characteristics is vital for design

considerations. In this study a comparison of the hydrodynamic

forces and their relating performance characteristics such as power,

thrust and their coefficients will be determined for a turbine and its

support structure in a uniform flow regime . Figure 1 identifies the

wake caused by the turbine in a uniform flow using velocity contours .
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Figure 2 – Coefficient of Power and Thrust for previous model compared with FSI model. 

Results
Figure 2 shows the results of both the power and thrust coefficients for 

the turbine with the simple support structure, which agree with 

previously published data, i.e. peak values of CP ~ 0.41  at  = 3.64 

and CT ~0.80 [1, 2]. 

Comparing the CP and CT values at peak power, it can be seen that 

there is a small increase in the power output with the FSI model (CP = 

0.43, i.e. 480 kW), due to deformed shape of the blades which deflect 

away from the non-loaded setting [3]. There is no significant change in 

the thrust with this level of blade deformation. However, as shown by 

Morris (2014) [3], an increasing blade deflection results in a reduction 

in the level of thrust, which again should be expected as the projected 

area is reduced.
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Figure 5 – Power and deformation per blade during a full rotation  
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Figure 5 shows the total power and the contribution to the power per 

blade. The contribution from the hub is not plotted but was included in 

the total power.  The fluctuation in power and blade deformation can be 

accounted to the presence of the stanchion. 

As the blades pass in front of the stanchion and enter the reduced flow 

that is diverging around the supporting structure the hydrodynamic 

loads are reduced and thus the blades deflection reduces and there is a 

drop off of power [4]. 

The fluctuations in power and deflection will worsen with the presence 

of a shear velocity profile, waves and possible significant turbulent 

kinetic energy in the flow regime.
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Conclusions
• Turbine CP improves as blades 

deform into optimal position, an 

increase in CT also occurs when 

compared with previous CFD data.

• Variation in power and deformation 

during a single rotation have been 

accounted for due to the interaction 

between the stanchion and blades.

• Continued work has begun to 

investigate the impact on a realistic 

turbine support structure, using a one 

way coupling as figure 6 shows.

• The presence of a realistic shear 

velocity profile and its impact on these 

results will also be considered.
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Figure 6 – FEA of realistic support 
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