
Temperature data from a wind farm at San Gorgonio, California, collected during June

18–August 9, 1989 and studied after by Somnath Baidya Roy and Justin J. Traiteur [1]

show that large scale wind farms can significantly affect near-surface air temperatures.

These effects result from enhanced vertical mixing due to turbulence generated by wind

turbine rotors. Recent studies agree that wind farms can significantly affect local-scale

meteorology [3, 4]. However, these studies are based only on model simulations and are

not validated against observational evidence.

During the last years in Greece, a plan for a big project of large scale wind farms at the

islands of the Aegean Sea is developing. Moreover, the island of Chios has a

uniqueness, the mastic trees. Though there a many varieties of mastic trees growing

throughout the Mediterranean, it is on the Greek island of Chios that the production of

gum mastic is centered with its Pistacia lentiscus chia variety. Within the European

Union, mastic production in Chios is granted protected designation of origin.

In order to protect this unique and precious for the local economy product, further studies

for the installation of a large wind farm with respect to the local microclimate of the island

have to be done. The island's mastic production is controlled by a co-operative of

medieval villages, collectively known as the "Mastichochoria", located in southern Chios,

15 km downstream of the proposed wind farm location.

Therefore, for this study the worst case scenario with respect to the wake development

assumes:

• a wind direction that comes from the North,

• a flat terrain and

• a small turbulence intensity (8%)

Simulating a wind farm with more than one fully detailed wind turbines and possibly

complex terrain geometry requires significant computational power and time. In line with

this, the wind turbine rotors are approximated as single actuator disks (momentum sinks).
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The analysis was carried out with the use of the commercial CFD code ANSYS Fluent.

Steady state computations of the full 3D Reynolds Averaged Navier-Stokes (RANS)

equations and of energy equation have been done and the two equation k–ε turbulence

closure scheme appropriately parameterized for atmospheric flows [5,6] was used.

Two different turbulence intensities were tested, 8% and 15% with a Uref = 8m/s.

The size of the computational domain is 7km wide, 800m height and 34.4km length. The

multiblock mesh (~14M hexahedral elements) was created in ICEM. The layout of the
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It is concluded that the impact of the wind farms on the microclimate is:

• increased within an atmospheric boundary layer of reduced turbulence, 

as it was expected, since a less mixed atmosphere increases the wind turbine 

wake effects downstream of the rotor (also observed in [2]).

• reduced with the distance as Turbulence Kinetic Energy (TKE) is balanced 

at the flow field after 8km.

Mastichochoria are located in a distance of more than 15 km downstream of the

wind farm and no impact on the microclimate is expected at that distance as it

was showed on the results. More and above by taking into consideration the

complex terrain of Chios and the altitude difference between Mastichochoria and the

wind farm under investigation we can clearly declare that the wind turbines will not

affect the mastichodentra (mastic trees).
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• Chios is well known for the production of mastic, from which it derives its name

• Mastic is the hardened resin of the mastichodentra and it is only harvested in Chios

• Cultivation accomplished in the South part of Chios due to the dry and hot climate

• Total cultivated area 20 km2 (~12% of the total cultivated are) with 2 millions trees

• 4.500 agricultural families engaged

• Major part of the local economy, price of mastic is 72 €/kg

• Annual production ~ 150 tn
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