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Introduction 

Tidal Stream Turbines (TSTs) are entering the stage 

of full scale prototype testing. In order to ensure 

minimal costs and risks, the tidal environment and 

its impact on the devices must be fully understood 

and quantified. 

 This project uses a modified Blade El-

ement Momentum Theory (BEMT) to 

investigate how the different dynamic 

flow phenomena influence the turbine 

and what the consequences are. 

Results 

Presented below are verification results of 

the BEMT model as compared to experi-

mental thrust and torque data for several dif-

ferent test cases. The black line represents the 

steady state BEMT and the red line represents the dy-

namic wake BEMT explained in the methodology sec-

tion. 

Methodology 

The BEMT method must be modified in several ways to capture the 

wave and tidal profile induced non– uniform inflow by discretising 

its annular streamtubes into azimuthal sections. This is shown in 

the left figure, where each section’s colour repre-

sents different velocities. The thrust coefficient 

Ct is also modified to capture the effects 

of an unsteady wake with the differen-

tial eq (1). 

Fluid acceleration effects are accounted 

for by using the Morison equation 

(2) for each blade element, and 

the blade’s self weight is added in 

with eq (3). 

Conclusions 

The verification results show a good fit to the experimental data implying that the modified BEMT scheme gives a good esti-

mate of TST loadings in an unsteady environment. Further work includes using the varying cyclic blade loads to inform 

blade and rotor structural integrity and fatigue, as well as investigating the transmission of the loads into the drivetrain and 

bearings which will cause wear and tear. 
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