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A model wind farm consisting of 3x5 horizontal axis turbines with a rotor diameter of 2 m is being 
developed at Texas Tech University (Lubbock, TX, USA).  Of particular interest is the role of 
coherent structures in the atmosphere and the wake on the downward transport of overhead 
momentum - hence the effectiveness of the mini wind farm facility.  Such studies are difficult if not 
impossible at full scale. From the recorded data episodes of stable, unstable and neutral atmosphere 
will be conditionally sampled to understand the effect of atmospheric stability on wind farm 
dynamics. Initially, up to 3 turbines of 1 m diameter and hub height of 6.25m will test the 
measurement capabilities.  A rake of six sonic anemometers is clustered around the hub height on a 
second tower, downstream of the turbines.  Instrumentation at the towers and the power and 
rotational speed measurement system has recorded instantaneous data at 20 Hz.  A high correlation 
between the data at inflow and wake and power measurement, observed even at 130D, indicates 
presence of large-scale coherent structures that govern the dynamics.  The ratio of the standard 
deviation of power to the inflow velocity is observed to be greater than three, revealing adverse 
effects of inflow turbulence on power and load fluctuations.  Wake tower measurements show a 
deficit region and increase in Reynolds stress and its gradient as compared to the inflow boundary 
layer characteristics, indicating stronger momentum transport than in the undisturbed flow.    
Additional, future measurements will study individual turbine wakes as well as turbine-turbine 
effects Comprehensive results will be presented in the conference presentation. 
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