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The invention relates to an apparatus for distribution of incoming air particularly to large and/or medium-high rooms to be ventilated,
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APPARATUS FOR DISTRIBUTION OF INCOMING AIR TO ROOMS TO BE
VENTILATED

The invention relates to an apparatus for distribution of incoming air
particularly to large and/or medium-high rooms to be ventilated, the apparatus
comprising a plurality of elongated air distribution devices that are installed
substantially in parallel and substantially in a horizontal position.

In large and/or high buildings, it is known to use strong air jets for
conducting incoming air into a room and/or controlling air flows in a room.
Such air distribution systems are disclosed, for instance, in FI 66,484, FI
77,3852, DE 2,919,793, F1 962,774 and EP 085,428.

The advantages of the above-mentioned systems are that few air-
conditioning ducts are needed, which leads to low investment costs. Even as
such, a strong air jet extends far in a free space, and so air need not be con-
ducted in ducts to the vicinity of the space to be ventilated. An especially ad-
vantageous system is one in which air jets are used, for instance, for con-
ducting a main air flow supplied to one side of a large factory hall to the entire
space, and distributing it to the occupied zone. The amount of ambient air that
a strong air jet draws with it by what is known as an induction phenomenon is
much larger than the air flow of the jet itself on leaving a nozzle. When nozzles
blowing horizontally are placed one after the other at suitable distances under
the ceiling, even a large incoming air flow can be conducted by rather a small
air flow, and distributed to the occupied area by air jets blown vertically. The
ratio of the main incoming air flow to the air flow from the jets may be, for in-
stance, 5 to 1. The costs of air ductwork decrease correspondingly.

Moreover, systems based on air jets are the only way to handle air
conditioning satisfactorily in spaces where large ducts cannot be arranged, for
instance, because of crane rails, or in individual working points to the vicinity
of which ducts cannot be laid because of the working process or for some
other reason. ‘

The equalizing of temperature differences in high buildings can be
mentioned as a particular advantage/application. Warm air rises upwards,
whereby a so called temperature stratum, which may easily be 5 to 7 °C
higher depending on the sources of heat, is formed in buildings, in other
words, the temperature of air in the upper part of a space may easily be 5to 7
°C higher than at the floor level that people occupy, however. Downward
pointing jets placed on the ceiling draw warm air with them down to the occu-
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pied level and thus equalize the temperature differences. Since a 1 °C drop in
temperature usually corresponds to a 5% decrease in the consumption of
heating energy, it is easy to see that considerable energy savings can be
achieved with the equalization of temperature differences.

The conventional nozzle systems have serious drawbacks, how-
ever. To get the air induced, i.e. to get it drawn along, it is necessary to install
a plurality of nozzles with a high velocity of air. Firstly, this results in high
ductwork and installation costs, particularly, because in general each nozzle
has to be directed afterwards, when the positions of people within the venti-
lated area are determined, in order that the air jet will not create inconvenient
draught in the occupied area. Secondly, the high jet velocity inevitably leads to
great loss of pressure in the nozzle, and further, to great consumption of
power in a fan supplying air to the nozzle system, to an expensive fan and
electric motor, to electric wiring, to a connection fee, etc. The high nozzle ve-
locity also inevitably leads to high noise level, which is experienced disturbing
especially in spaces where background noise is low, i.e. in other than indus-
trial premises.

Moreover, it is a serious drawback that most of the power con-
sumed is used for circulating the air purposelessly in the space to be venti-
lated instead of equalizing the temperature differences. The reason for this is
that when air is blown from a relatively large nozzle (with a diameter of e.g. 50
to 150 mm) at a high rate, the jet velocity is still high several metres away from
the starting point. The jet then induces air not only from the ceiling but also
from the middle and lower parts of the space, where the air is cooler and only
part of the total air flow participates in the equalization of the temperature dif-
ferences.

The simplest way of reducing drawbacks caused by the high nozzle
velocity is to reduce the velocity of the jet. The air fiow, however, must then be
increased, so as to achieve the same induction, i.e. the mixing of ambient air
with the jet and the same extent of the jet. This increases the ductwork costs
and makes it more difficult to arrange the ducts, the number and/or size of the
nozzles increase, and so on, in other words, an essential part of the advan-
tages of the system is lost.

Finnish Patent Application 962,774 discloses a method by which a
major part of induction air is taken from the vicinity of the hall ceiling, and on
the other hand, the air velocity in the jet can be reduced and hence the power
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consumption can be reduced and the noise level lowered. The method is
based on combining a plurality of jets in such a way that a carrier jet in the
middle is surrounded by several minor jets generated essentially freely.

The above-mentioned nozzle systems are useful when the building
is relatively high, generally in excess of 6 m. If the height is less than that, the
nozzle diameter and/or the nozzle velocity of the jet have to be reduced, to
avoid inconvenient draught in the occupied area due to excessive velocity of
air. Both operations lead to an increased number of nozzles. In addition, both
operations impair induction, so the air flow has to be increased, which further
increases the number of nozzles. This results in such a high increase in duct-
work and installation costs that, in general, the nozzle systems are not com-
petitive in buildings that are less that 6 metres high, in spite of several good
features.

The most serious drawback is, however, that the nozzle systems
function poorly when the building needs cooling. In summer, it would be ad-
vantageous to let the heat rise upward and form a stratum from which the
overheated air could be discharged. The nozzle system blows the overheated
air down and thus increases the thermal load of the occupied ievel. A tem-
perature stratum of only 4 °C would generally decrease the cooling power re-
quired by the building by 20 to 40%, depending on internal loads.

Recently, so called active displacement has been developed for
spaces that require cooling. The distribution of air is spread onto a wide sur-
face. Air flows into a room through small nozzles at a high velocity and sets
large air mass in motion. As the air jet from the small nozzle is small, noise
problems will not arise despite the high velocity. In the small jet, the velocity of
air decreases rapidly, so draught will not readily occur. When large air mass is
on the move, disturbances have no effect on the flow except just locally, so air
conditioning in the entire space is even. Due to a high mixing ratio of incoming
and indoor air, the temperature differences equalize, so even cold incoming air
can be supplied to the occupied area without a ‘drop’ in the flow. Draught does
not occur at the floor level even with a temperature difference of 15 centi-
grades.

Air flow can be controlled within wide limits. Active displacement is
thus very well applicable to cooling. This kind of air distribution is disclosed in
Finnish Patents 79,608, 73,513, 72,800 and 71,417.
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However, if incoming air is considerably warmer than indoor air, a
minor temperature difference even after efficient mixing makes the air rise up-
ward from the occupied area. Active displacement is thus poorly applicable to
heating. Attempts have been made to eliminate this drawback in various ways.
For instance, Finnish Patent 90,466 discloses an apparatus in which incoming
air is conducted in heating and cooling situations through various flow paths to
nozzles from which it is blown into different directions in such a way that in
summer the flow field differs from that in winter. Consequently, the good fea-
tures in cooling, such as high cooling power, draught-free air distribution, tem-
perature stratification, and so on, remain. The apparatus also functions in
heating with moderately overheated air.

However, the apparatus has some drawbacks. Firstly, the tem-
perature stratification cannot be made disappear, which leads to a consider-
able increase in the consumption of energy as compared with the nozzle
blowing system. The price of the apparatus is also high, which results from the
fact that an exchange damper and its actuator, as well as a partition wall, are
relatively expensive. Moreover, the flow paths of both winter and summer sea-
son have to be designed for full air flow, which increases the diameter of the
supply duct. Naturally, the costs rise, and moreover, it is often difficult to ar-
range a large-diameter supply duct in a room space.

The object of the invention is to provide an apparatus by means of
which the drawbacks of the prior art can be eliminated. This is achieved by
means of the apparatus in accordance with the invention, characterized in that
the apparatus has, one after the other, a nozzle blowing device or devices and
a displacing air distribution device or displacing air distribution devices.

The basic idea of the invention is to combine nozzle blowing and
active displacement into an apparatus retaining the advantages of both. The
apparatus comprises a plurality of elongated air distribution devices that are
substantially parallel, and substantially in a horizontal position. The apparatus
has, one after the other, nozzle blowing devices and displacing air distribution
devices as stated above. Both the displacing air distribution devices and the
nozzle blowing devices have a separate distribution ductwork which can be
closed completely or partly, and through which passes the air flow that can be
controlled, if necessary. Air that has been conditioned in various ways may
flow in the distribution ducts. ‘
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By means of the apparatus in accordance with the invention air that
is 15 °C underheated and 15 °C overheated can be supplied into a room
space. Thus it is applicable even to air heating systems. Temperature stratifi-
cation can be preserved in summer and removed in winter, which leads to
lower consumption of thermal energy than in any known apparatus. Thermal
energy refers here to heating and cooling. The air flows are controllable within
wide limits, which decreases the consumption of both thermal energy and
electric energy. The distribution of air is draught-free and its noise level is very
low, much lower than, for instance, in the above-described nozzle blowing
system. The pressure loss of the apparatus is low. The apparatus is suited
even for low room spaces that are up to about 3 metres high. Almost the entire
apparatus can be used both in summer and in winter, thanks to which the in-
vestment costs are lower than, for instance, those of the apparatus disclosed
in Finnish Patent 90,466. The costs are further decreased by the fact that the
devices have no exchange damper. It is possible to automate the manufacture
of the apparatus, and it is quick to install the apparatus and adjust the flow
field, which further decreases the costs. The pressure loss of the apparatus
and consequently the consumption of electric power and the noise level are
considerably lower than in known nozzle blowing devices.

In the apparatus of the invention, nozzle blowing is effected through
a plurality of aligned small nozzles which efficiently remove the temperature
stratum in winter, and the jets starting therefrom join at a short distance, usu-
ally less than 1 m from the nozzles. As a consequence, a ribbon-like, joined jet
in principle as wide as the entire room is formed, by which a throw of up to 15
m can be achieved, if necessary. The jets starting from the small nozzles in-
duce ambient air very efficiently from the uppermost part of the space, but
when the jets have joined to form a ribbon-like main jet, induction decreases
substantially and the jet extends far.

As is well known, both the displacing air distribution systems and
the nozzle blowing systems operate within a very wide air flow range, so the
total air flow of the apparatus as well as partial air flows supplied to air distri-
bution device sets can be controlled within wide limits, and thus the charac-
teristics of the apparatus can be arranged to correspond to the use situation
in the most optimal way, and thus both thermal energy and electric energy can
be saved. )
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In both types of air distribution the air flows into the room space
from a plurality of small openings with a low volume of noise generated
therein. In addition, noise passing a small opening attenuates effectively, due
to so called orifice attenuation, and consequently, the apparatus also attenu-
ates the noise of the fan of the air conditioning apparatus effectively.

in winter, the apparatus operates in such a way that incoming air,
whose temperature is higher than the room temperature, is fed to both air dis-
tribution devices. As is well known, overheated air tends to rise upwards to the
ceiling from the displacing air distribution device and to form an intense tem-
perature stratum. However, the ribbon-iike jet from the jet blowing device
forces major part of the upward flowing air to the occupied area, and the part
that has reached the upper part of the space is induced with the jet at its
starting point. This is how the displacing air distribution can operate also in a
heating situation and the temperature stratum can be removed in winter. The
apparatus also operates in very low spaces, when it is realized that the air jet
need not be directed vertically downwards, but it conducts the air, which tends
to rise upwards from the displacing incoming air device, more efficiently
downwards if the displacing air distribution device and the jet blowing device
are horizontally at a suitable distance from one another, and the jets are di-
rected obliquely downwards, the more horizontally the lower the space and/or
the more powerful the jet needed for conducting the upward rising air to the
occupied area.

In summer, the jet blowing apparatus is closed completely or partly,
and the apparatus only operates on the displacement principle, whereby a
temperature stratum is formed in the space. The jet blowing apparatus can be
kept running in such parts of the space that do not form a temperature stratum
due to disturbance currents, moving machines, absence of sources of heat or
some other such reason. As stated above, the air flow of the jet blowing appa-
ratus is small, in general less than 20% of the total air flow. Hence a consid-
erably smaller part of the total apparatus is excluded from use than, for in-
stance, in the solution disclosed in Finnish Patent 90,466.

In both air distribution devices, the manufacture of small nozzles
positioned in straight ducts can be automated in principle, so the manufactur-
ing costs remain reasonable. The installation costs are also reasonable, since
the air flow per air distribution unit is great. On the whole, the costs per one
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cubic metre of incoming air are fully competitive with the air distribution de-
vices available on the market.

Instead, the capacity is unique. According to measurements, the
apparatus is capable of supplying draught-free cooling power in excess of 150
W/m? and heating power in excess of 100 W/m?to a space to be ventilated,
retaining or removing the temperature stratum and controlling separately the
jet blowing air flow and the displacing air flow, in addition to the total air flow.
No known system is nearly so capable as this.

In the following the invention will be described in greater detail with
reference to the embodiments illustrated in the attached drawing, in which

Figure 1 is a schematic side view of an example of a prior art solu-
tion,

Figure 2 is a schematic end view of the solution of Figure 1,

Figures 3A and 3B are schematic views of an example of a flow
field generated by the prior art apparatus,

Figure 4 is a schematic end view of a first embodiment of an appa-
ratus of the invention,

Figure 5 is a schematic side view of the first embodiment of the ap-
paratus of the invention,

Figure 6 is a schematic top view of the first embodiment of the ap-
paratus of the invention,

Figure 7 is a schematic view of a second embodiment of the appa-
ratus of the invention,

Figure 8 is a schematic view of a third embodiment of the apparatus
of the invention,

Figure 9 is a schematic view of a fourth embodiment of the appa-
ratus of the invention,

Figure 10 is a schematic view of a fifth embodiment of the appara-
tus of the invention, and

Figure 11 is a schematic view of a sixth embodiment of the appa-
ratus of the invention.

The prior art apparatus of Figures 1 to 3B illustrates a displacing air
distribution device. In Figure 1, a damper 7 is in a position corresponding to
summer season use, whereby incoming air flows through a duct 4 to small (3
to 8 mm) nozzles 8, from which it is released into a space to be ventilated as
small jets having a relatively high flow rate, and thus they induce a large
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amount of ambient air with them, whereby the flow rate retards at a very short
distance below the draught limit 0.2 m/s (300 to 600 mm). Since the tempera-
ture of incoming air is lower than room temperature, the flow turns downward
and a flow field, which is very stable and draught-free, is formed in accordance
with Figure 3A.

In winter, the damper 7 is in a position indicated by broken lines in
Figure 1, and the incoming air flows through a duct 5 and nozzles 9, and
hence a flow field in accordance with Figure 3B is formed in the space to be
ventilated. However, the air cannot be much overheated, at most 4 to 5 °C,
because otherwise it rises up from the occupied area. Excellent induction,
which is very useful in a cooling situation, retards the flow rate of the incoming
air also in a heating situation, when the incoming air that is warmer than indoor
air rises upwards away from the occupied area. For instance, a temperature
difference of 4 to 5 °C as compared with room temperature covers the control
range required by very high-standard ventilation, but it is quite insufficient for
air heating. It does not remove the temperature stratum either, and it also has
the other above-described drawbacks.

Figures 4 to 6 show a first embodiment of the apparatus of the in-
vention, in which the air flows through a gate valve 8, a filter 9, a heat recovery
device 10, and a heating radiator 11 in a conventional way to a fan 12 which
blows it through a damper 13 into a distribution duct 7 of displacing air distri-
bution 1, and in winter through a damper 14 into a distribution duct 6 of jet
blowing devices 2.

The incoming air being warmer than indoor air flows from the dis-
placing incoming air device 1 in the manner shown by arrows in Figure 4 and
starts flowing upwards. Part of it rises up to a ceiling 4 level. Air jets having a
high exit velocity at nozzles 3 of nozzle i.e. jet blowing devices 2 draw the
warm air, accumulated at the ceiling level, by induction along with them down
to the occupied area. The jets also turn the major part of the incoming air from
the distribution device 1 to flow downwards, and as a consequence all incom-
ing air is supplied to the occupied area and the temperature stratum is re-
moved.

The nozzles 3 are small, with a diameter of e.g. 8 to 25 mm, and
they are installed in-line in an elongated distribution device 2 in accordance
with Figure 5. As is well known, induction of a small jet takes place at a very
short distance, i.e. the jets take along the warmest air at the ceiling level very
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effectively, much more effectively than the prior art jet blowing devices with a
nozzle diameter of 35 to 150 mm, in general.

The velocity of a small jet retards at a short distance. However, as
is well known, the air jets expand when the distance from the nozzle in-
creases, whereby the jets positioned close to each other join at a given dis-
tance from the nozzles. If the diameters and mutual distance of the nozzles 3
are suitably selected, the jets are brought to join before their velocity retards
excessively. Hence a ribbon-like, joined jet as wide as the entire nozzle blow-
ing device is formed, the induction of which is substantially weaker than that of
a single round jet, and hence the jet extends far. In principle, the joined jet be-
haves in the same way as the jet from a slot nozzle by which the longest pos-
sible throw is obtained, as is well known.

In the vicinity of the ceiling, the induction of the apparatus of the in-
vention is substantially more effective and the throw is longer than those of
known nozzle blowing devices. As is known, both are directly proportional to
air velocity. Inversely, a specific induction and throw can be obtained by a
lower nozzie velocity with the apparatus of the invention than with prior art de-
vices. Consequently, the pressure loss and power consumption directly pro-
portional thereto are lower and the noise level is lower than in the prior art de-
vices. For instance, the above fact enables the use of the nozzle blowing sys-
tem in spaces which have relatively strict standards for noise level, for in-
stance, in assembly rooms, offices, and so on, which has not been possible by
means of the prior art.

As appears from Figure 4, the air does not flow from the nozzles
vertically down, but obliquely downwards. This makes it possible to apply the
apparatus to spaces of different heights. By changing the nozzle blow angles,
air velocity in the nozzles and the mutual distance between the air distribution
devices 1, 2 horizontally and in particular vertically, the apparatus consisting of
the same components can be modified in a simple manner to fit into spaces
differing greatly in heights and/or in air flows per one floor square meter. The
apparatus is applicable to rooms up to 3 m high, even though its advantages
are then limited. The nozzles 3 then blow almost horizontally and the differ-
ence in levels of the distribution devices 1, 2 is small. At the other extreme, in
buildings exceeding 20 m in height the difference in levels is great and the
nozzles 3 blow nearly or completely vertically downwards.
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The body of the air distribution devices 1, 2 may be a conventional
spiral-weld air-conditioning duct that can be manufactured in accordance with
the prior art at a very low cost by a conventional spiral-welding machine. Small
nozzles for the distribution devices 1, 2 can be drawn with a pressing tool ei-
ther in a finished duct or preferably in a strip of sheet used as a raw material,
by adding the nozzle drawing with a pressing tool as a pretreatment step to a
strip of sheet fed into the spiral-welding machine, whereby the nozzles are
provided/produced practically without any costs in the duct manufacturing
process.

Naturally, it is possible to produce in series separate nozzles or
nozzle sets, which are secured, for instance, with an embossing tool to a duct
made of a perforated strip of sheet or perforated when finished. It is possible
to automate the steps.

The above-described manufacturing methods are only examples by
which the low manufacturing costs are demonstrated. All manufacturing meth-
ods known per se are naturally within the scope of the invention.

The low installation costs mainly result from the fact that the units to
be installed comprise a plurality of nozzles. With a conventional 6 m unit
length, for instance, the air flow in an incoming air unit of the displacing air
distribution is 0.5 m%s. By one directing operation several nozzles can be di-
rected in a manner described later in the text.

It has been found that in this apparatus the direction of nozzles is
not so important as in the conventional nozzle blowing system. Besides, in this
system it can be replaced with air flow control or by altering the difference in
air distribution device levels, which mainly requires readily adjustabie suspen-
sion devices, known per se, for the nozzle blowing devices 2.

Instead, the control of air flows independently for both distribution
ducts 1, 2 is very important especially in air heating. The consumption of both
electric and thermal energy can be reduced substantially as compared with the
prior art, if the temperature of incoming air is kept stable when the heat de-
mand decreases, and instead of temperature, the incoming air flow is con-
trolled. The consumption of thermal energy decreases, mainly due to the fact
that the efficiency of a heat recovery device 11 increases, but the electric con-
sumption of the fan decreases considerably more.

The control can be performed in accordance with Figure 6 by
means of dampers 13, 14. However, this kind of control has a disadvantage
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that the electric consumption only decreases approximately in direct proportion
to the air flow. With decreasing air flow, the pressure loss of the displacing air
distribution devices 1 would also decrease in proportion to the air flow
squared, consequently, for this portion, i.e. more than 80 %, energy consump-
tion could be decreased in proportion to the air flow i.e. heat consumption
cubed. Since the peak value of heat consumption occurs only for less than 20
hours, duration of heating period is 5,000 to 6,000 hours and the average con-
sumption is less than 50 % of the peak value, the electric consumption of the
fan could be reduced to less than 30 % by providing the fan 12 with rotation
rate control and by using the dampers 13, 14 only for maintaining the correct
relation between the pressure levels of the distribution devices 1,2.

However, this is not possible, because the air flow of the nozzle
blowing devices 2 cannot be reduced considerably, since the jet is to extend to
the occupied area. A slightly weaker jet is sufficient for turning the reduced air
of the distribution devices 1, but the change is rather insignificant. Thus the fan
has to maintain nearly constant pressure level, from which the excess is ‘killed’
with the damper 14.

However, if a small auxiliary fan 17 is placed in the distribution duct
7 in accordance with Figure 7, the fan 12 pressure can be lowered to the level
required by the displacement devices 1, and the additional pressure required
by the nozzle blowing devices 2 can be generated by the fan 17. The annual
energy consumption of the apparatus decreases to less than a third as com-
pared with the conventional nozzle blowing system, for instance.

Even smaller energy consumption and lower costs are achieved in
such a way that the nozzle blowing part 2, 6, 17 of the apparatus is not con-
nected to the air-conditioning apparatus 8 to 12, but it operates as an inde-
pendent entity of parts, which may take the air needed from the space to be
ventilated. The air-conditioning apparatus 8 to 12 is reduced corresponding to
the air flow of the nozzle blowing apparatus 1, 6, 17, and from this part of the
air flow the pressure loss caused by the devices 8 to 11 is excluded.

The figures show that the total air flow is drawn through a heat re-
covery device 10, i.e. from outdoors. Naturally, it is obvious that a solution
known per se, in which only the air flow needed for maintaining the air quality
is drawn through the heat recovery device, and the additional air flow needed
for heating is drawn as a circulation ‘air flow from the space to be ventilated, for
instance, between the heat recovery 10 and the heating radiator 11, is within
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the scope of the invention, as well as all solutions to air-conditioning devices
and systems known per se.

When the temperature of outdoor air rises and the heating demand
turns into cooling demand, the nozzle blowing devices 2 are withdrawn from
use by closing a damper 14 of Figure 6 or by switching off the fan 17 of Figure
7. In spaces where an intense temperature stratum is formed, the temperature
of the occupied area may fall inconveniently, but usually that is settled by tak-
ing the heat recovery 10 into use again. It should be borne in mind that in a
correctly designed apparatus also the temperature of exhaust air rises be-
cause of the temperature stratum.

In spaces where the temperature stratum is not formed in summer
or it is formed only in a part of the space to be ventilated, the nozzle blowing
apparatus can be kept in operation. This kind of application is shown in Figure
8, in which the nozzle blowing devices 2 are closed off by means of a damper
15 from an area B indicated by broken lines. A typical example of a space
where the temperature stratum is formed only in winter is a space provided
with radiator heating, without any other sources of heat.

If the nozzle blowing devices 2 are not in use during the cooling pe-
riod, it is preferable to arrange a cooling radiator 16 in the distribution duct 7 of
displacing air distribution. Correspondingly, part of the thermal power can be
supplied exclusively by a radiator 18 arranged in a distribution duct 6 of the
nozzle blowing devices in accordance with Figure 9. This is necessary espe-
cially when the distribution duct 6 is not connected to the air-conditioning ap-
paratus 8 to 12, but it is independent and provided with a separate fan. The
radiator 16 can naturally be placed in a conventional manner between the
heating radiator 11 and the fan 12.

It has been stated above that the direction of air jets from the noz-
zles 3 is not generally necessary. It can be replaced with height control or, for
instance, by providing the nozzle blowing devices 2 with single control damp-
ers. Directional nozzles known per se can also be used, as well as one or, in
accordance with Figure 10, two nozzle blowing devices 2 with only one row of
nozzles. The direction is effected by simply turning the distribution device 2.

In the above, the invention is described by its most preferable em-
bodiment, in which the air distribution devices 1, 2 form an air conducting duct
at the same time. Naturally, it is possible to implement the basic idea also in
accordance with Figure 11 by connecting aligned, separate, displacing supply
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air devices 20 to separate air conducting ducts 7. Correspondingly, the nozzle
blowing device can be replaced with a separate air conducting duct and, for
instance, with the nozzle blowing devices known from German publication 32
42 215 A1.

The above embodiments are not intended to restrict the invention in
any way, but the invention can be varied quite freely within the scope of the
claims. It is thus obvious that the apparatus of the invention or the details
thereof need not necessarily be exactly as described in the figures, but other
kinds of solutions are also possible. In the examples the invention is de-
scribed only connected to a specific type of an air-conditioning apparatus 8 to
12, for instance. However, it is obvious that the invention can be applied in
connection with all device and system solutions known per se, for instance, in
connection with the integrated system in accordance with Finnish publication
92,867.



10

15

20

25

30

35

WO 98/49499 PCT/F198/00325

14

CLAIMS

1. An apparatus for distribution of incoming air particularly to large
and/or medium-high rooms to be ventilated, the apparatus comprising a plu-
rality of elongated air distribution devices that are installed substantially in par-
allel and substantially in a horizontal position, characterized in that the
apparatus has, one after the other, a nozzle blowing device or devices (2) and
a displacing air distribution device or displacing air distribution devices (1).

2. An apparatus as claimed in claim 1, characterized in that
the nozzle blowing devices (2) are positioned in vertical direction above the
displacing air distribution devices (1).

3. An apparatus as claimed inclaim 1or2, characterized in
that the air is arranged to be supplied to the displacing air distribution devices
(1) through a first distribution duct (7) or distribution duct set, and to the nozzle
blowing devices (2) through a second distribution duct (6) or distribution duct
set.

4. An apparatus as claimed in any one of preceding claims 1 to 3,
characterized inthat outflow openings (3) of the nozzle blowing device
(2) are arranged to form one or more longitudinal rows.

5. An apparatus as claimed in any one of preceding claims 1 to 4,
characterized in that the outflow openings (3) of the nozzle blowing
device (2) are small nozzles or nozzle sets.

6. An apparatus as claimed in any one of preceding claims 1 to 5,
characterized in that the outflow openings (3) of the nozzle blowing
device (2) are directed in such a way that the flow therefrom is directed to the
vicinity of the displacing air distribution device (1).

7. An apparatus as claimed in any one of preceding claims 1 to 6,
characterized in that the distribution duct (6) of the nozzle blowing de-
vices (2) has a closing device or closing devices (14,15) which are arranged to
exclude the nozzle blowing devices (2) partly or completely from use.

8. An apparatus as claimed in any one of preceding claims 1 to 7,
characterized inthatabooster fan (17) is arranged at the beginning of
the distribution duct (6) of the nozzle blowing devices (2).

9. An apparatus as claimed in claim 8, characterized in that
the distribution ducts (6, 7) or distribution duct sets of the nozzle blowing appa-
ratus (2) and of the displacing air distribution (1) are parts that are separate
from each other.
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10. An apparatus as claimed in any one of preceding claims 1 to 9,
characterized inthat a heating radiator (18) is arranged in the forepart
of the distribution duct (6) of the nozzle blowing device (2).

11. An apparatus as claimed in any one of preceding claims 1 to 10,
characterized in that a cooling radiator (16) is arranged in the forepart
of the distribution duct (7) of the displacing air distribution (1).

12. An apparatus as claimed in any one of preceding claims 1 to 11,
characterized in that the displacing air distribution apparatus (1) com-
prises an air conducting duct (7) to which a plurality of aligned, separate air
distribution devices (20) are connected.

13. An apparatus as claimed in any one of preceding claims 1 to 12,
characterized in that the nozzle blowing apparatus (2) comprises an
air conducting duct (6) to which a plurality of aligned, separate air distribution
devices are connected.
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