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configured for conditioning the climate in a space with a greenhouse like cli-
mate characteristic. The system comprises an air supply opening configured
for supplying air directly to an occupied zone of the space; an air displace-
ment device for generating an airflow to the air supply opening; and a suction
opening configured for extracting air from said space above the occupied
zone. The displacement ventilation system further comprises one or more
PCM units including a phase change material (PCM) having a melting tem-
perature corresponding to a desired space temperature, wherein the displace-
ment ventilation system is configured for generating an airflow from the suc-
tion opening along surfaces of the PCM-unit to the air supply opening.



10

15

20

25

30

WO 2012/093938 PCT/NL2012/050004

Displacement ventilation system

TECHNICAL FIELD OF THE INVENTION

The invention relates to a displacement ventilation system for conditioning
the air temperature in a space defined by the preamble of claim 1, more particular, to a
ventilation system for conditioning air temperature in a space of a building which external
surface comprises one or more large surfaces which are covered with a transparent
material, more particular a surface of glass. The invention further relates to a method of

conditioning the temperature in such a space.

BACKGROUND OF THE INVENTION

Displacement ventilation systems are commonly known. The principle of
displacement ventilation involves air supply and distribution in a room by upwards
displacement, i.e. as direct as possible through-flow in the occupied zone in order to
achieve high ventilation efficiency. In addition, air distribution by displacement generally
makes it possible to supply a larger quantity of air than for conventional mixing
ventilation, which requires concentrated supply at high velocity.

The airflow pattern differs greatly from that caused by conventional mixing
supply jets. Air is supplied at low velocity to the occupied zone, often near the floor. The
new air is normally slightly cooler than the air in the room, and thus has a tendency to fall
and spread out over the floor in a uniformly thin layer (approximately 20 cm), due to
gravity, without mixing significantly with the room air above. This process leads to a
continuous, upwards uniform displacement of air in the room, akin to filling a bathtub with
water.

An example of this is DE2931359, which discloses a device for heating
confined rooms, especially hobby greenhouses, using a flow of air that is forced to flow
from above to the floor of the greenhouse via a ventilator or blower, and controllable
heating elements positioned in the flow of air, in which a vertically arranged shaft having
air inlet openings at roof ridge height and positioning of the blower inside the shaft,
wherein the air shaft is freestanding and at its lower end closed by a closed bottom wall,

wherein the air outlet opening is provided directly above the bottom wall and in at least
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one of the side walls of the shaft, and wherein blowers and heaters are positioned near the
bottom of the air outlet opening.

Air in the occupied zone becomes heated by occupants etc. The air in the
occupied zone rises upwards due to natural convection. The occupied zone is the zone in a
room where a human is normally present. This is the air zone, which extends to about 2
meter above the floor surface in a room.

The air in the occupied zone is thus generally fresher than for mixing
ventilation. Relative warm air is extracted from the room at ceiling level.

In addition, for localized pollutant sources that generate heat, such as
humans, the released pollutants rise rapidly to above the occupied zone, due to buoyancy
forces (an upwards flowing natural convection plume). This local upwards flow also
brings up a steady stream of fresh air from the floor up to the breathing zone of occupants.
The air in the breathing zone is thus slightly fresher than elsewhere in the room at the same
height.

The supplied air flow rate and its cooling capacity of conventional air
displacement systems are limited by the size of the air supply areas, and on the magnitude
of the air flow rate that is technically and/or economically justifiable. The cooling capacity
is also limited by how cold the supply temperature can be without causing local discomfort

(cold draught along floor).

SUMMARY OF THE INVENTION

The object of the invention is to provide an improved displacement
ventilation system, which overcomes at least one of the disadvantages of the known
displacement ventilation systems, described above and which provides improved comfort
for the occupants.

According to the invention, this object is achieved by a system having the
features of Claim 1. Advantageous embodiments and further ways of carrying out the
invention may be attained by the measure mentioned in the dependent claims.

According to the invention, the displacement ventilation system further
comprises one or more PCM units including a phase change material (PCM) having a
melting point corresponding to a desired space temperature, wherein the displacement
ventilation system is configured for generating an airflow from the suction opening along

surfaces of the one or more PCM-units to the air supply opening.
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The invention is based on the recognition that in spaces having a greenhouse
like appearance, or offices with a large area of glass, for that matter, the temperature
fluctuates with the amount of sunlight falling into the space. If the sun is shining, the
temperature rises rapidly and when the sun disappears, what could be due to clouds
between the sun and the space, the temperature could fall rapidly. In known displacement
ventilation systems, a cooled airflow has to be blown into a space to keep the temperature
at a desired room temperature. The temperature of the cooled air flow has to be lower than
the desired room temperature. When using such a system in a space described above, the
rise of temperature will be slowed down due to the cooling capacity. However, the cooling
capacity will cause a faster drop down of the temperature, when the sun disappears.
Consequently, this will result in discomfort for the occupants. To avoid these effects, a
controller of the system has to react quickly on sunlight intensity changes to control the
temperature of the air supplied to the space. Furthermore, the cold airflow will form a
layer of cold air above the floor. The occupants will get cold feet, which is undesired.
According to the invention, A Phase Change Material PCM having a predefined melting
temperature is used in the system to supply a continuous airflow with a temperature
corresponding to the melting temperature into the space. In this way, the air temperature in
the occupied zone is kept almost constant, essentially independent of the temperature of the
air above the occupied zone. In this way, when sunlight is falling into to space, the warm
air in the space is cooled by the PCM-unit and the heat is stored as latent heat in the PCM-
unit. When the air temperature in the occupied zone falls below the PCM melting
temperature, PCM-unit will warm to airflow by the transfer of latent heat to the airflow.
No complex control system is needed to control the temperature of the airflow supplied
into the space. In fact, only the speed of the air displacement device needs to be
controlled. Additionally, the temperature of the airflow into the space, which is essentially
at the melting temperature, will be higher than the temperature of the supplied air of a
conventional displacement system providing the same cooling capacity, which improves
the comfort in the occupied zone, especially in large spaces. In fact, the system stabilizes
the temperature of a room or space in a building in a flexible way. Furthermore, it needs
very little power.

In an embodiment of the invention, the displacement ventilation system is a
mobile system. This could be done by rolling means, such as castors. This feature
provides a displacement ventilation system that is very suitable to be used in spaces, which

are regularly rearranged, for example the space of an exhibition or fair.
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In an embodiment of the invention, the displacement ventilation system
comprises an elongated duct with a vertical longitudinal axis wherein the suction opening
is positioned at the distal end of the elongated duct. In a further embodiment, the
elongated duct has an adjustable length. In a further embodiment, the elongated duct
comprises at least two telescopic duct sections. These features provides a simple
construction to obtain a down-flow convection system and allow users to position the
suction opening as high as possible in the space, so as to improve the efficiency of the
system.

In an embodiment of the invention, the one or more PCM-units form the air
supply opening. In this way, a low velocity air supply could be provided. In a further
embodiment, the one or more PCM units are positioned around the vertical longitudinal
axis. This feature allows enlarging the air supply opening, which consequently decreases
the speed of the airflow though the opening. This improves the comfort in the space.

In an embodiment of the invention, a PCM-unit comprises two or more
PCM-sub units configured for serially passing a flow of air through each of the two or
more PCM-sub units. These features allow one to adjust easily the latent heat storage
capacity of the system. In order to provide sufficient PCM material to provide proper
cooling and/or heating of a room, in was found that this requires about 6-13 kg of PCM per
m” of a room. In the current invention, PCM as such provided in a container, for instance
in plate-shaped holders, provides such an amount of PCM in a relatively compact way. For
instance, extruded or injection moulded containers can be used. These containers can be
from a thermoplastic material like polypropylene or (HD) polyethylene. Thus, via this
“macro encapsulation”, the PCM is provided in the system of the current invention.

PCM can be provided as salt hydrates, fatty acids and esters, and various
paraftins (such as octadecane). Recently also ionic liquids were investigated as novel
PCMs and can be used.

In an embodiment of the system of the current invention, for instance for
use in office buildings for one system per 7-15 m*, 50-200 kg of PCM is used. In an
embodiment, between 70 and 150 kg of PCM is used per system. This amount of PCM is
stored within a volume of about 0.5-1.2 m’, in particular 0.6-0.9 m’. In this way, the
system can store/extract latent heat for about 10-15 hours, i.e., more that a day or a night.
Thus, the system can stabilize temperature of a 24 hour day/night cycle, for instance by
absorbing heat during the day and releasing heat during the night, requiring an amount of

power of as little as up to only maximum 20-100 Watt of an air displacement device. This
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allows a maximum flow of air of up to about 2-4 m’/h/Kg PCM. The unit does not require
complicated control systems when placed in a building. In fact, the air displacement device
might be running day and night at full load without further control system. In order to save
energy of the air displacement device, a temperature sensor for incoming air temperature
and a temperature sensor for outgoing air temperature may be sufficient. If the incoming
temperature of the air is above a set temperature, for instance above 25°C, the air
displacement device will run at full load. If the temperature of the incoming air is between
the set temperature and the melting temperature of the PCM, the speed can vary linearly
with the temperature between a maximum value down to a minimum value, for instance
down to 10%, when approaching the melting temperature. When the temperature of the
incoming air gets below the melting temperature, the speed will linearly increase for
instance up to maximum when the temperature gets below minimum temperature, for
instance below 20°C. The temperature of the outflowing air may additionally, in
combination or exclusively influence the rate of the air displacement device. If the
temperature is above the maximum temperature of below the minimum temperature, the air
displacement device will run full load, in other cases in the linear mode. Thus efficiency
can increase even further.

In most documents of the state of the art that disclose the use of PCM, the
PCM is incorporated in climate systems for buildings. The PCM is in these systems fixed
to walls and ceilings, or integrated therein. Using PCM for providing a stabilize
temperature in a system of the invention for instance using mobile systems was not
considered.

In a further embodiment of the invention, a low velocity supply structure
forms the air supply opening. This improves the comfort in the space.

In a further embodiment of the invention, the system further comprises a
solar cell and/or battery, which might be rechargeable, being electrically coupled to the air
displacement device. These features makes that the system could be used without having a
mains supply available. As the air displacement device is the main power consumer,
requiring a relative low power, one battery could positioned in the system is sufficient to
empower the system for more than one day.

It is a further aspect of the invention to provide an improved method of
controlling the climate of a space, occupied with humans. The method comprises,
providing a ventilation system comprising all technical features of a displacement

ventilation system according to the invention in a room of a building, wherein the
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temperature in the room is mainly affected by the intensity of the sunlight. Such space
typically has large surfaces, which are covered with a transparent material, such as glass.

It will be clear that the various aspects mentioned in this patent application
may be combined and may each be considered separately for a divisional patent
application. Other features and advantages of the invention will become apparent from the
following detailed description, taken in conjunction with the accompanying drawing,
which illustrate, by way of example, various features of preferred embodiments of the

invention.

BRIEF DESCRIPTION OF THE FIGURES

These and other aspects, properties and advantages of the invention will be
explained hereinafter based on the following description with reference to the drawings,
wherein like reference numerals denote like or comparable parts, and in which:

FIG. 1 illustrates a cross section of an embodiment of a displacement
ventilation system according to the invention;

FIG. 2a and 2b illustrates the functioning of the system in day and night
situation, respectively;

FIG. 3 illustrates a cross section of second embodiment; and,

FIG. 4 illustrates the use of the displacement ventilation system in a

greenhouse like building.

DESCRIPTION OF EMBODIMENTS

Figurel illustrates an exemplar embodiment of a displacement ventilation
system 1 according to the invention. The displacement ventilation system is configured for
conditioning the climate in a space 2. The displacement ventilation system 1 comprises an
air supply opening 4 configured for supplying fresh air directly to an occupied zone of the
space and an air suction opening 5 configured for extracting air from said space above the
occupied zone. In context of the present invention, the occupied zone is the zone in which
occupant live. Normally, the occupied zone is the air-layer up to a height of 2 metres
above the floor. The occupied zone is important for comfort consideration. The term “air
supply opening 4” in the context of the present invention is the opening formed by all sub
openings through which an air flow is supplied in the occupied zone. The displacement
ventilation system generates an airflow 8 from the suction opening 5 to the air supply

opening 4. The space through which the air flows in the system is called air channel 7.
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An air displacement device 6 is positioned in the air channel between the
suction opening 5 and air supply opening 4. The air-displacement device is configured for
generating an airflow 8 from the suction opening 5 to the air supply opening through the
air channel 6. The air displacement device is a powered device configured to create a flow
within a gas. The air displacement device could be in the form of an axial fan, centrifugal
fan, cross flow or tangential fan. The flow generated by the air displacement device is
variable by controlling the rotation speed of the fan. A control part, not shown, controls
the rotation speed of the fan and as a result the speed of the air flow through the air-
channel 7.

The displacement ventilation system 1 further comprises one or more PCM
units 9 positioned in the air channel 7. A PCM unit 9 comprises a phase change material
with a melting/solidifying temperature. The melting/solidifying temperature is the
temperature at which the PCM material is capable of releasing/storing latent heat. The
PCM material could be an organic PCM such as paraffin and fatty acids or an inorganic
PCM, such a as salt hydrates. Inorganic PCMs have the advantage that they have a high
volumetric latent heat storage capacity, are low cost, have a sharp melting point, have a
high thermal conductivity and are non-flammable, which makes them very suitable to be
used in buildings. The melting temperature is chosen such that it corresponds to the
desired space temperature. For most plants in a greenhouse, the optimal temperature for
growing is in the range of 20 - 28°C. A melting temperature in the range of 19 - 22°C,
more preferably a melting temperature of 20,5°C is regarded suitable for use in a
greenhouse like space to provide optimal comfort for occupants in said space.

A PCM unit 9 is arranged in the form of essentially parallel panels between
which the airflow can flow. In the embodiment of FIG. 1, the panels are positioned
horizontal and the air flows horizontally along the surface of the panels through air
channels between the panels. FIG. 1 shows two PCM units 9, one at each side. The
number of PCM-units will determine the latent heat storage capacity. In another
embodiments, three, four, five, etc PCM unit’s are used which are positioned to form a
circle to form an air channel in which the fan 6 will blow an air flow.

The PCM-unit 9 optionally in combination with a grid to protect the PCM-
unit forms a low velocity supply structure. The air supply openings 4 are provided at low
level above the floor 2b of the space. Due to the supply of air with a low velocity, a
considerable vertical temperature gradient naturally occurs between the floor 2b and roof

2a of the space.
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The displacement ventilation system according to the invention further
comprises an elongated duct 12. The elongated duct 12 has a vertical longitudinal axis.
The suction opening 5 is positioned at the distal end of the elongated duct 12. The air
displacement device 6 is positioned at the proximal end of the elongated duct 12. The
length of the elongated duct is such that the suction opening is at least above the occupied
zone, for example 2 meter the floor level 2b. The suction opening 5 could comprise a grid
to prevent objects to fall into the displacement ventilation system. Preferably the suction
opening 5 has a shape such that objects will fall from the opening due to gravity forces.

The elongated duct 12 could have a fixed length. The embodiment shown
in FIG. 1 comprises an elongated duct 12 with an adjustable length. The elongated duct
comprises a first 12a and a second 12b telescopic duct section. The first duct section 12a
can slide out from the second duct section 12b to lengthen the elongated duct 12. It might
be clear that more telescopic duct sections might be used. Preferably, the second
telescopic duct section, which is fixed with respect to the PCM-units 9, has a length such
that its distal end reaches above the occupied zone. The first telescopic part 12a can be
used to position the suction opening 5 at a preferred height in the space. The preferred
height is a preferred distance from the roof 2a of the space.

Instead of telescopic duct sections, duct sections with fixed lengths could be
used. By positioning the duct sections on each other, an elongated duct with a
predetermined length could be obtained. In this way, the suction opening could be
positioned optimally with respect to the height of the space where the displacement
ventilation system 1 is located in said space.

The displacement ventilation system has a size and weight such that the
system can be moved in the space to enable one to position the system anywhere in the
space. Therefore, the system comprise rolling means 13 configured for moving the system
across the floor 2b. The rolling means 13 could be in the form of castors. The rolling
means 13 could also be in the form of a support structure such that the system could be
lifted with a forklift.

FIGS 2a and 2b illustrates the functioning of the displacement ventilation
system according to the invention. It should be noted that in these figures the elongated
duct is not included and that only the suction opening 5 is shown. FIG. 2a illustrates the
functioning of the displacement ventilation system 1 at daytime, i.e. the period of time the
temperature of the air at height of the suction opening 5 is higher than the melting

temperature of the PCM-material. The fan 6 when activated generates an air flow from the
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suction opening 5 at the top of the system 1 to the air supply opening 4 at the bottom. The
warm air 10’ retrieved from the space above the occupied zone passes along surfaces of the
PCM unit 9. The PCM-unit 9 extracts the heat from the airflow and stores it as latent heat
in the PCM-material. The temperature of the airflow will decrease to the melting
temperature of the PCM-material and is subsequently supplied to the space through the air
supply opening 4. As the air supply opening 4 comprises a low velocity supply structure,
the occupants in the occupied zone of the space will find the climate in the space
comfortable as the airflow does not cause turbulences in the space. The airflow 11’
supplied to the space has a temperature corresponding to the melting temperature of the
PCM material, which is about 20,5°C. In this situation, i.e. when the sun is shining, heat is
extracted from the space and stored in the PCM-unit 9 as latent heat.

FIG. 2b illustrates the functioning of the displacement ventilation system 1
at night, i.e. the period of time the temperature of the air at height of the suction opening 5
is lower than the melting temperature of the PCM-material. The fan 6 when activated
generates an air flow from the suction opening 5 at the top of the system 1 to the air supply
opening 4 at the bottom. The cold air 10” retrieved from the space above the occupied
zone passes along surfaces of the PCM unit 9, which has a temperature corresponding to
the melting temperature of the PCM-material. The PCM-unit 9 provides its stored latent
heat to the airflow. The temperature of the airflow will increase to the melting temperature
of the PCM-material and is subsequently supplied to the space through the air supply
opening 4. As the air supply opening 4 comprises a low velocity supply structure, the
occupants in the occupied zone of the space will find the climate in the space comfortable
as the airflow does not cause turbulences in the space. The heated airflow 117 supplied to
the space has a temperature corresponding to the melting temperature of the PCM material,
which is about 20,5°C. In this situation, i.e. when the sun is not shining, heat is extracted
from the PCM-unit and supplied to the space to heat the air in said space. In greenhouse
like buildings, the temperature fluctuates with the intensity of the sunlight. When the
temperature outside the space of a greenhouse like building is lower than the temperature
in the space, in a relative short time the temperature in the space will drop to the external
temperature. By means of the system according to the invention, a surplus of heat when
the sun is shining is stored in the PCM-unit and delivered to the space when the sun is not
shining any more. Furthermore, the system according to invention enables us to reduce the
maximum capacity of an external heating system. The system according to the invention

could be used as heat buffer in the space.
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An exemplary displacement ventilation system according to the invention
has the following characteristics: airflow 2450 m’/h, PCM mass 400K g, latent heat
capacity 16,7kWh, cooling capacity 1,2kW, heating capacity 1,2kW, fan power 72W and
processing time, i.e. average time to store/extract latent heat from PCM-unit 13,6 hrs.

FIG. 3 illustrates another embodiment of an air displacement ventilation
system according to the invention. In this embodiment, the PCM-unit is a modular unit
comprising PCM sub-units 9a, 9b. FIG. 3 shows that two PCM sub-units are positioned
such that the airflow 8 serially flows along the surface of the first PCM-sub-unit 9a and the
second PCM sub-unit 9b. By cascading PCM sub-units 9a, 9b the latent heat capacity of
the system can be adjusted to the requirements. A PCM sub-unit comprises in an
embodiment a complementary coupling structure to couple two PCM-sub-units such that
the panels of the coupled sub-units are in line.

FIG. 4 illustrates the use of the mobile displacement ventilation system
according to the invention. A greenhouse like space, i.e. a building with relative large
surfaces of transparent material such as glass, forms a space 2 between a floor 2b and a
roof 2a and sidewalls 2¢. The roof 2a and sidewalls could be fully covered with glass. In
the space 2, three ventilation displacement systems 11 are provided. The systems 11,
could be placed anywhere on the floor surface of the space. The height of the suction
opening 5 is adjustable. The suction opening is preferably as high as possible positioned in
the space. The height depends on the distance between the roof 2a and the floor 2b.

The mobile displacement ventilation system could comprise a solar cell to
empower the air displacement device. The solar cell could be attached to the elongated
duct and is electrically coupled to the air displacement device 6. The displacement
ventilation system could further comprise a battery, in an embodiment a rechargeable
battery, which is electrically coupled to the air displacement device 6.

The displacement ventilation system could further comprise an air-filter unit
(not shown) for filtering pollutants from the airflow through the system. The air-filter unit
could be positioned anywhere between the suction opening and the air supply opening.
The air-filter comprises preferably a replaceable air filter, which is easily to be replaced.
In an embodiment, the air-filter is positioned down stream of the PCM-unit 9.

An example of the use of the system is described below. Consider a
traditional office building with a “top” (or “tob”) cooling system that usually has a
designed primary air flow rate of 7.5 m*/h/m”. In such a design, the primary air

temperature is 16 °C. In a quality II indoor climate the indoor temperature may rise up to
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25°C. In such a situation, the cooling power of the top cooling installation is 15 W/m®.
Suppose an office space with a floor space of 20 m” for such an office building. In such an
office space, suppose one or two systems would be used. Tthe lower part of the housing
can be between 0.6 and 1.2 m’. Each system would for instance be laid out to have a foot
surface of about 1 m x1 m, and be about 0.8 m high for the (lower) housing part housing
the PCM units 9. The cross section of the elongated duct (circular in this example) would
be between 200 and 300 mm. Suppose the lower housing part would house about 70-150
kg of PCM, for instance in PCM units 9. Suppose a melting temperature of the PCM of
between 20°C and 23°C, in particular 22°C. Furthermore, in such a design the air
displacement device 6 would be able to provide an air flow rate of maximum between 200
and 300 m’/h. With this, a cooling power of 20-80 W/m” is possible. For such a unit, the
air displacement device 6 would be about 20-30 W max power. This low power for
instance in combination with a solar cell and a small battery would allow a free-standing
unit. Furthermore, the air speed of the air flowing out of the system would be less than 180
m/h, i.e., less than 0.05 m/s at full load.

In general, the system for an office would be laid out with an air
displacement device providing a maximum flow rate of 2-4 m’/h/kg PCM. Furthermore,
the system would hold about 70-150 kg of PCM. Using one system per 10 m” of office
floor space would save about 20 % on cooling, 30 % on heating, and would also save on
maintenance of the existing cooling/heating system in the building. It may for instance be
possible to install a system in an office space on a temporary basis, for instance on warmer
summer days and on colder winter days. The system would thus allow a carbon footprint
upgrade of a building in a simple and cost effective way.

The system may have a housing that allows a modular housing of PCM
units 9, allowing adding or removing of PCM units 9. Also, PCM units 9 having a selected
melting temperature may be installed when needed.

The present invention provides a down-flow recirculation PCM ventilation
convector unit suitable for placement in greenhouse like buildings. The down-flow
convector unit improves the thermal comfort for occupants in such a building. Contrary to
turbulent airflow by using mixing air ventilation systems, the unit according to the
invention provides a thermal driven displacement ventilation system, which introduces
almost no turbulent air flow in the space.

The measures described hereinbefore for embodying the invention can

obviously be carried out separately or in parallel or in a different combination or if
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appropriate be supplemented with further measures; it will in this case be desirable for the
implementation to depend on the field of application of the system. The invention is not
limited to the illustrated embodiments. Changes can be made without departing from the

idea of the invention.
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CLAIMS

1. Displacement ventilation system configured for conditioning the climate in
a space, the system comprising:

an air supply opening configured for supplying air directly to an occupied zone of the
space;

an air displacement device for generating an airflow to the air supply opening; and

a suction opening configured for extracting air from said space above the occupied zone,
characterized in that

the displacement ventilation system further comprises one or more PCM units including a
phase change material (PCM) having a melting temperature corresponding to a desired
space temperature, wherein the displacement ventilation system is configured for

generating an airflow from the suction opening along surfaces of the PCM-unit to the air

supply opening.

2. System according to claim 1, characterized in that, the displacement

ventilation system is a mobile system.

3. System according to claim 1 or 2, characterized in that, the displacement
ventilation system comprises a housing for PCM units having a volume of 0.5 — 1.2 m’

housing 50-200 kg of PCM.

4. System according to claims 1 - 3, characterized in that, the displacement
ventilation system comprises a housing having a volume of 0.6 — 0.9 m’ housing 70-150 kg

of PCM.

5. System according to any one of the preceding claims, wherein the air
displacement device has a capacity of inducing a maximum flow of air of 2-4 m*/h/kg

PCM.

6. System according to any one of the preceding claims, characterized in that,

the displacement ventilation system further comprises an elongated duct with a vertical
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longitudinal axis wherein the suction opening is positioned at the distal end of the

elongated duct.

7. System according to claim 6, characterized in that, the elongated duct has an
adjustable length.
8. System according to claim 6 or 7, characterized in that, the elongated duct

comprises at least two telescopic duct sections.

9. System according to any of the claims 6 - 8, wherein the one or more PCM-

units are positioned around the vertical longitudinal axis.

10. System according to any of the preceding claims, wherein the one or more

PCM-units form the air supply opening.

11. System according to any of the preceding claims, wherein a PCM-unit
comprises two or more PCM-sub units configured for serially passing an airflow through

each of the two or more PCM-sub units.
12. System according to any of the preceding claims, wherein a low velocity
supply structure forms the air supply opening, allowing in an embodiment an air speed of

less than 180 m/h.

13. System according to any of the preceding claims, wherein the system further

comprises a solar cell electrically coupled to the air displacement device.

14. System according to any of the preceding claims, wherein the system further

comprises a battery electrically coupled to the air displacement device.

15. System according to claim 14, wherein the battery is a rechargeable battery.

16. System according to any of the preceding claims, wherein the system further

comprises rolling means configured for moving the system across a floor.
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17. Method of conditioning the climate of a space, the method comprising,
providing a ventilation system comprising all technical features of a system according any

of the preceding claims in said space, and energizing the ventilation system.

18. Method according to claim 17, wherein the space has a greenhouse-like

climate characteristic.

-0-0-0-0-0-
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