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Abstract 
In recent times, interest in tidal energy and the appetite 

to develop the technology has grown significantly. As 

the industry is still relatively young, structured methods 

of evaluating the operational principles and 

performance of small-scale models and commercial 

scale devices are still very much in development. In this 

research, a 1/10th scale model vertical-axis tidal 

turbine is tested in a controlled laboratory environment. 

The aim of the testing is to determine the primary 

device performance parameters including torque, 

power, efficiency and device drag. This research 

presents the test methodology that was developed and 

results from the testing. 
 

1. Introduction 
The scale model turbine which is the focus of this 

research was developed by GKinetic Energy Ltd. It is a 

six bladed vertical axis device. A unique and patented 

feature of the GKinetic turbine is that a central bluff 

body placed between two turbines causes flow to be 

significantly accelerated resulting in higher intake 

velocities to the turbines. This bluff body is also used as 

a support structure for the turbine, allowing the turbine 

to be positioned at the point of maximum flow 

acceleration so that the mechanical power output of the 

turbines is significantly boosted.  

This research identified two testing protocols in 

particular that informed the methodology: the “Tidal-

current energy device development and evaluation 

protocol”[1] and “Best practice for tank testing of small 

marine energy devices” [2] 

 

2. Methodology 
The facility in which testing was carried out was the 

IFREMER wave-current recirculating flume in France. 

The desired outputs from the testing were: 

1) Flow characterisation around the device 

2) Mechanical power generated by the device 

3) Drag forces on the device   

The flow around the accelerating body was 

characterised using LDV (Laser Doppler Velocimetry). 

To determine the mechanical power generated by the 

model device, a torque meter was developed at NUI 

Galway. To analyse the forces acting on the turbine 

structure itself, a six channel load cell was used which 

recorded the forces and moments about the X, Y and Z 

axes.  

3. Results 
Flow characterisation using the LDV device showed 

how the bluff body was altering the flow causing an 

increase in velocity of the flow compared to the 

ambient flow velocity of 0.8 m/s, greater than 60% 

acceleration was recorded. Based on recommendations 

from the testing protocols, mechanical power produced 

was non-dimensionalised into power coefficient values. 

Table 1 shows the maximum power coefficients 

recorded at some of the different ambient flow speeds 

tested along with the corresponding RPM and TSR at 

which these maxima occurred.  

When analysing the forces acting on the turbine 

structure, the primary force component of interest was 

the force along the X-axis, i.e. parallel to the direction 

of flow, as this represents the drag force.  

 

4. Conclusion 
A 1/10th scale model was extensively tested to 

determine flow velocities, mechanical power generated 

and drag forces on the device. The results show that the 

device is a viable design, achieving an efficiency of 

35%. The flow characterisation results confirmed that 

the GKinetic deployment vessel provides performance 

benefits by accelerating flow and so providing higher 

intake velocities into the turbines, thereby resulting in 

improved device efficiencies. 
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Table 1: Maximum Cp's recorded at each flow speed with 

corresponding optimum RPM and TSR. 

velocity (m/s) 0.4 0.5 0.9 1.0 1.1 1.2 

Cp 0.22 0.27 0.32 0.33 0.35 0.35 

RPM 5 6.5 14.5 16 16 17.5 

TSR 0.4 0.4 0.5 0.5 0.45 0.45 


