Wind

Wind is the result of pressure
differences in the atmosphers; the
speed and the direction of wind are
determined by the ratio of the pressure
differences and the distance between
the centres of high and low pressure.
At sufficient height (100 meters) wind
spead and direction will be the same in
a large area. Closer to the ground the
pattern changes due to the resistance
the wind has met on its way.
At ground level wind speed is
practically zero. Depending on the
terrain over which the wind blows,
speed increases faster or slower with
increasing height. A surface of water
offers little resistance and therefore at
little height the wind is already very
noticeable. That's why we always
experience wind on the water:,
In urban or built-up areas the wind is
severely obstructed. There is air
movement between buildings, but that
is turbulence, not wind. Only above the
average building height does the air
movement  become  wind;  the
“reference height lavel” for wind in an
urban or built-up area is 10 meters and
higher.
Wind speed data are normally collected
at a height of 10 m above ground level
or are converted to that height. On the
basis of the average wind speed at 10m
height, the terrain roughness, and the
geographic location, the expected wind
distribution for an intended
turbine placement can be caleulated.

In summary:

The wind speed at a certain location is
determined by the geographical
location, the height and the terrain
roughness.

! with thanks, this figure has been taken from [1] Wind
Climate of the Metherlands

Figure 3.24
:|?r-||' | u,F1 _I|
(=i | =1 =13
{
| | &/ [
an o asyd e ng-l
20 lJ_I | = ru,:»';' |'|,2‘II
o :3::' 9} and 1 U,"‘
Sl @ T A
Z710m Z=07%m 7 =003m

Windspeed profiles above different ferrain
roughness z, (and displacement height d) at a
mesoscale wind speed

Um=13.1 m/s at approx. Gom

Note: the terrain roughness is
indicated as the “roughness length” of
the terrain and stated as a measure of
length.

For the Netherlands the FINMIz has
depicted these data in a “stain chart™.

The roughness:
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with thanks, fizures have been taken from [1] Wind
Climate of the Metherlands

Urban population is more than half of the world population nowadays. Urban environment is crucia
for urban inhabitants’ health and comfort.
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Roughness sublayer (RSL). Due to i
the heterogeneity of urban areas, the miﬂos.cale processes in the UCL are donunated by turbulence
and are strongly affected by urban morphology.

Thermal stratification (due to solar radiation, anthropogenic heat, etc) plays an important role in the
wind flow and pollutant dispersion processes. It will not only affect human comfort, but also
contribute to the urban heat island (UHI) effect.

The chart above shows as an example
the wind distribution for Schiphol
atrport. For the wind speeds relevant to
small rooftop turbines (4-14 m/s

Wind over buildings
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The picture below shows the influence year the winds blows from other
of a long obstacle ( e.g. a building) on ons.

the wind in the vicinity of that obstacle.

Note that the deviations start long
before the wind reaches the obstacle
and continue far beyond it.
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