
Flow data around three SuperGen UKCMER Tidal Turbines in a closely 
spaced staggered array at FloWave 
Introduction 
This dataset presents a comprehensive set of flow measurements carried out at the FloWave Ocean Energy 
Research Facility, around a closely spaced staggered array of three nominally 1:15 scale tidal turbines, with 
a 1.2m rotor diameter (D), shown in Figure 1. The array comprised two front turbines separated by 3D 
centre-to-centre. A primary turbine (red fairing in Figure 1) was mounted centrally between these, 1D 
downstream. Flow velocity in the tank was nominally 0.8m/s for all tests. The set of tests are described fully 
in [1]. Each of the turbines are instrumented, and were produced under the SuperGen UK Centre for 
Marine Energy Research (UKCMER) project. The detail and construction of this type of model turbine are 
described in [2].  

The tests comprise four array configurations, with different number of turbines installed in the tank, as 
detailed in Table 1. The position of each turbine in the array was kept constant throughout. For each 
configuration, a series of point flow measurements were made with a Vectrino Acoustic Doppler 
Velocimeter at 100Hz, as shown in Figure 2.  

A related dataset from this set of tests contains performance and loading data for configurations AC1 and 
AC3 at a range of turbine rotational speeds. [3] 

 

Table 1: Details of array configurations used in tests 

Configuration Number of turbines  Details 
AC0 0 Empty tank baseline 
AC1 1 Primary (rear) turbine only 
AC2 2 Front two turbines only 
AC3 3 Full three turbine array 

 

 
Figure 1: photograph of all turbines installed in FloWave. 

 



 
Figure 2: location of all flow measurements points for four array configurations with different turbines installed.  

Distances normalised by turbine diameter D=1.2m. Flow direction left-to-right. 

 

Description of data files 
An index file “all_test_details.csv” tabulates the parameters of all tests included in the dataset, with the 
columns as shown in Table 2. The FloWave tank reference coordinate system is relative to the tank centre, 
and the flow for these tests was in the negative X direction. Therefore a local set of coordinates were used 
during the tests, with X positive in the flow direction, and the origin at the hub of the primary (rear) 
turbine, i.e. the coordinate system is rotated 180 degrees and translated to the hub location, as shown in 
Figure 2. Both coordinates are given in the data for convenience. 
 
The flow data comprises a series of 353 sequentially numbered files, containing time-series velocity 
measurements for a specific test, corresponding to a point on Figure 2. These are given at 100Hz for three 
orthogonal components U, V, W, as detailed in Table 3. 
 
 
 



Table 2: Details of columns in tabulated list of all test details 

Column Variable Details 
1 Filename Refers to sequentially numbered flow data files 
2 FloWave Ref The original test reference used by FloWave, for information only 
3 Turbines Number of turbines installed for this measurement: 

0 = empty tank characterization 
1 = primary (rear) turbine only 
2 = front two turbines only 
3 = full three turbine array 

4 rpmPrimary Nominal rpm for the primary (rear) turbine 
5 rpmFront Nominal rpm for the front two turbines 
6 Tank X X coordinate of the flow measurement point  

(FloWave tank reference system) [m] 
7 Tank Y Y coordinate of the flow measurement point  

(FloWave tank reference system) [m] 
8 Relative X X coordinate of the flow measurement point  

(relative to primary turbine hub) [m] 
9 Relative Y Y coordinate of the flow measurement point  

(relative to primary turbine hub) [m] 
10 Runlength Total duration of measurement [seconds] 

 
Table 3: Details of columns in sequentially numbered flow data file 

Column Variable 
1 Time [seconds] 
2 Streamwise flow velocity (U) [m/s] 
3 Transverse flow velocity (V) [m/s] 
4 Vertical flow velocity (W) [m/s] 
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