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Abstract

In order to investigate the effect of micro hillsides on wind farm performance, this paper com-
pares the flow characteristics of tandem wind farms with NREL 5MW HAWT in plain and micro
hillside terrain. The effects of the relative distance (L) between the micro hillside and the down-
stream wind turbine (HAWT2) and the slope of the hillside () on the power output of the wind
farm are also investigated. The results show that the windward side of the hillside can introduce
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the high-speed airflow at the bottom of the wind farm into the wake of the upstream wind turbine,
which is conducive to increasing the output power of HAWT?2. The output power of HAWT2 first
decreases and then increases as L increases, and the output power of HAWT?2 is the largest when L
is 6D, which is 70.3% higher than that of the plain terrain, and the total power increases by 20.02%.
When 6 is in the range of 30°~75°, the output power of HAWT2 increases and then decreases as 6
increases, and the total output power of the wind farm reaches the highest when 6 = 60°.
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Table 1. Main parameters of NREL SMW wind turbine
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Figure 1. Schematic diagram of the wind farm
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Figure 2. Computational domain grid
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Figure 3. Rotation field and blade grid
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Figure 4. Calculation domain boundary condition
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Figure 5. Wind farm velocity clouds for plain terrain and hillside terrain
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Figure 6. Wind turbine output at different L
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Figure 7. Wind farm velocity clouds at different L
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Figure 8. Wind turbine output at different 8
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Figure 9. Wind farm velocity clouds at different 6
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