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Abstract

The generation of small wind electric energy in
urban spaces in general and buildings in particular has an
indisputable  potential  for practical applications.
Notwithstanding, up until now, advances in this field
have been less than expected.

In order to take advantage of small wind energy,
research in buildings requires the construction of a scale
model for wind tunnel simulation. The difficulties
regarding the construction of scale models and the
availability of wind tunnels have slowed down a great
deal this kind of research.

New CDF (COMPUTATIONAL FLUID
DYNAMICS) software techniques have made it possible
to do research in buildings for small wind energy
exploitation. A virtual scale model of the building under
study is developed utilizing CAD. Subsequently, the
model created with CAD is inserted into the CFD
software and a simulation is conducted as if in a virtual
wind tunnel.

Considering the results obtained from research
conducted with CFD software as well as from
experimental validations in a wind tunnel, the research
groups in La Rioja University known as ‘“Modeling
simulation and optimization of electrical industrial and
automated fabrication systems” and ““Integral Design
Group* have designed an optimization system for
collection of small wind energy in buildings, for electric
energy production through renewable sources.
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Introduction

The operating principle of the optimization
system for collection of small wind energy in buildings is
based in the collection of ascending wind on building
facades, at their upper part (cornice), in order to make use
of it to generate electric energy produced by wind energy.

The wind as it hits on buildings produces a
detachment of the limit layer at the cornice which,
although it causes an increase in the speed above the
mentioned limit layer, it also creates big turbulences
underneath it, making it difficult to collect wind energy
on roofs of buildings and requiring an increase of the
height at which collection takes place in order to go
above the limit layer, also demanding more height as the
wind generator gets placed farther from the cornice on
the roof. [See Fig.1 and Fig.2].
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Fig.1 Contours of Velocity Magnitude (m/s)
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Fig.2 Detail of detachment of the limit layer

Description

The optimization system for small wind use in
buildings has been called: CORNICE MODULAR
WIND COLLECTOR.

Such collector is suitable for collection and use
of wind’s vertical component on building’s facades, for
generation of electrical energy from renewable wind
energy sources.

It will be placed at the top of the aforesaid
facades (cornice) [See Fig. 3] It does not need any tubes
or devices to capture the wind on facades or roofs. It
allows for collection of the wind that hitting the facades
of the building ascends along them (vertical component
of wind on facades), channeling it inwardly, through a
series of hoods, into a pipe, usually round, which will
house a wind turbinethat will transmit the mechanical
energy through the correspondent coupling to the
electrical generator.

ROUND PIPE {TO HOUSE

CASING AEROTURBINE)

BUILDING$ ROOF

CASING

HOOD COLLECTOR

BUILDING 5 FACADE

Fig.3 Placement of the cornice modular wind
collector on the building.

It is important to describe the two main
functions of the collector: collection of the vertical wind
component and amplification of the wind speed collected.
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The capture of the vertical wind component is
actually much more than a component of the wind
because it really is catching a big part of the incident
kinetic energy in the building. The facade of the building
collects the incoming wind and turns the horizontal
component in vertical component. As rising up the facade
the flow lines and vertical direction are joining. In the
cornice the wind will be the vector sum of all flow lines
incident on the facade. Therefore, this is the best place
for the device placement.

The amplification of the captured wind speed is
achieved by the shape of the device, similar to a bell or a
funnel. By reducing the device section the speed is
magnified because it must comply with the principle of
conservation of mass. This property of the collector is
extremely useful because it keeps the kinetic energy but
with a lower step section, therefore, the wind turbines
may also be smaller.

Alternatively, several pipes could be connected
to one another, in such way that a single common pipe
would harness the wind collected by several collectors,
thus reducing the number of wind turbines. In this way,
the wind’s vertical component hitting the facade (a large
surface) could be diverted into a narrow pipe, which
amplifies the wind’s speed, and allows for collection of
much energy gathered at the collector with a small wind
generator, resulting in a reduction of the manufacturing
costs of the wind generator utilized, also influenced by
the suitability of modular arrangements to almost any
type of facade. Several collectors can converge into a
single w in order to reduce the cost of installation.
Individual modules can also be grouped in such way that
each module will have its own wind turbine [ See Fig. 4].

Fig.4 Grouping and distribution of the cornice
modular wind collector on the facade.

The wind turbines are usually low power but it
depends on the building height and its location. The
turbines will be coupled to an electric generator, which
will normally be of direct current (DC). With this system
generators can be simply coupled in parallel. The
advantage of the use of small wind turbines instead of a
big one is the reduction in the size of the device profile,
as the its width have to be adapted to the width of the
facade. Moreover, very small wind turbines can be
manufactured with very low costs. In addition, wind
turbines can be standardized regardless of the building
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and location, and then the only change is the number of
wind turbines installed.

Simulation on CFD

As we can see on Fig. 5, the wind’s vertical
component traveling up the facade, consists of all the
kinetic energy of wind in the facade. The facade makes
the function o an omnidirectional wind collector. Observe
that the wind speed is amplified at the funnel of the
cornice modular wind collector. Therefore, the wind
turbine can be of reduced dimensions.

Fig.5 Contours of Velocity Magnitude (m/s) in the
cornice modular wind collector.

The wind turbine will be placed inside the tube
of the top of the collector. Usually this tube will present a
circular section. The type of wind turbine to install is
preferably horizontal axis (although in a vertical
arrangement). No need of any guidance system exists, a
factor important to the variable winds mainly from the
urban sites.

Conclusions

The cornice modular wind collector allows for
different grouping configurations as well as different
types of mini turbines. It optimizes the harnessing of
wind in buildings, making it possible to increase the
electric power and energy generated while reducing the
size of such turbines.

As it is placed at cornices of buildings it allows
the small wind generators to fit in perfectly with the
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building, minimizing visual impact. The guidance
systems of mini-turbines can be eliminated, what reduces
the noise generated and increases the power coefficient of
such wind turbines.

This will facilitate the standardization of the
wind turbines because the installation of the devices can
be solved at any building and place by simply using the
same model, adapting only the number of wind turbines
to be installed.
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