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(57)  Equipment for cooling and heating spaces in
buildings, in whose housing (14), furnished with an entry
for the intake of circulating air and an exhaust for condi-
tioned air, there is a heat exchanger (1) unit with fan (4),
where that fan (4) is positioned on the outlet side of the
heat exchanger (1), whilstunder the heat transfer surface
of the heat exchanger (1) there is a condensate tank (2).
The heat transfer surface of the heat exchanger (1) is
tightly closed at both ends by the housing (14), which is
furnished with a tightly fitting service lid (7). The heat
transfer surface of the heat exchanger (1) consists of a

In

Equipment for cooling and heating spaces in building

cylindrical annular segment with axis perpendicular to
the direction of the horizontal flow of the incoming circu-
lating air, and the unclosed part of the cylinder fits tightly
for its whole height against the vertical closing wall of the
housing (14). Inside that cylindrical heat transfer surface
there is a suction fan (4) whose exhaust passes sealingly
through the vertical closing wall of the housing (14) in the
location of the unclosed part of the cylinder of the heat
transfer surface of the heat exchanger (1), and is con-
nected by a distribution duct (9), through a diffuser (8),
to an air distribution element (10).
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Description

Field of the invention

[0001] The invention involves equipment for cooling
and heating spaces in buildings.

Description of the prior art

[0002] To ensure a comfortable atmosphere in admin-
istrative buildings, the fan coil has long been known and
used as the end element of the air-conditioning system,
to ensure thermal well-being without the need for a pri-
mary supply of fresh air. At the same time it was intro-
duced as a balance to the induction units, in an attempt
to substitute for this final air conditioning element a suf-
ficiently powerful and flexible unit which would not be
dependent upon a principal air flow. A further purpose
for its introduction was to simplify the regulating system
for heating and cooling water, as an auxiliary fan was
inserted into the system, permitting a greater perform-
ance range by circulating air across a heat transfer sur-
face. The heating and cooling capacity was thus deter-
mined without direct dependence upon a primary supply
of air, which also meant that the diameters of the central
vertical air distribution pipes in tall buildings could be re-
duced. Fan coils are mainly used at the present time as
the final element for comfortable air-conditioning of hotel
rooms, meeting rooms, administrative areas, commercial
surfaces etc., and also in the off-take of thermal load from
some technological operations. The structural arrange-
ments of these fan coils are described for example in
USA Patents Nos.
4527762,4548050,4856672,4986087,5042269,507102
7,5113667,5131560, 5152154, 5174467, 5195332,
5199276, 5205472, 6109044.

[0003] From the point of view of the overall structural
solution, there has been no significant change in the ex-
ecution and concept of fan coils, their development con-
centrating primarily on the use of modern production
techniques involving serial production, the possibility of
improved regulation, reduced dimensions and also, in
part, greater effectiveness of the individual components,
and reduced noise levels in those units resulting from the
reduction in their size and an increase in the number of
revolutions of the fan. The original effect of the design of
the air-conditioning systems was that the noise was not
consistently reduced in the areas where they were used.
The noise of the fan coil is the most problematic attendant
factor. Primarily caused by the running of the fan, it is
influenced both by the execution of the fan cail, its heating
and cooling performance and by the area of use. The
noise is generally caused by an improperly executed
structural embodiment of the unit, when a turbulent mo-
tion is produced by an incorrect design of the runner
blades of the fan, by sharp edges in the direction of the
air flow etc. It is further caused by an inappropriate tech-
nical execution of the unit and its accessories, putting
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great overall strain on the fan. The pressure losses from
the fan are so great that a high peripheral speed in the
runner and an increased input from the fan arc required
to overcome them. The noise of the fan generally has a
specific mathematical relationship to its input and effi-
ciency. The principle generally applies that, given good
technical execution, the greater the number of revolu-
tions of the fan, the noisier it is. The pressure loss by the
elements in the fan coil and its accessories, to be com-
pensated by the fan pressure, equals the square of the
air flow speed in through that segment. In practice that
means that if the air flow speed can he cut by half in the
key components experiencing significant pressure loss,
the pressure loss will be reduced by a quarter and the
necessary input from the fan will be reduced to 25% of
the original energy requirement. It is true that the noise
level will not be reduced in this proportion because the
reduction in noise will have a logarithmic relationship, but
nevertheless the reduction will be significant. The aim of
the invention as filed is to create equipment for cooling
and heating spaces in buildings with a reduction in the
noise level, simplified logistics, that is with a reduction in
the number of parts and supplies in stock, with simplified
dispatching and service and increased serial production.

Summary of the invention

[0004] The invention involves equipment for cooling
and heating spaces in buildings, in whose housing, fur-
nished with an entry for the intake of circulating air and
an exhaust for conditioned air, there is a heat exchanger
unit with fan, where that fan is positioned on the outlet
side of the heat exchanger, whilst under the heat transfer
surface of the heat exchanger there is a contensate tank,
and where the heat transfer surface of the heat exchang-
er is tightly closed at both ends by the housing, which is
furnished with a tightly fitting service lid. The basis of the
invention lies in the fact that the heat transfer surface of
the heat exchanger consists of a cylindrical annular seg-
ment with axis perpendicular to the direction of the hor-
izontal flow of the incoming circulating air, and the un-
closed part of the cylinder fits tightly for its whole height
against the vertical closing wall of the housing, and where
inside that cylindrical heat transfer surface there is a suc-
tion fan whose exhaust passes sealingly through the ver-
tical closing wall of the housing in the location of the un-
closed part of the cylinder of the heat transfer surface of
the heat exchanger, and is connected by a distribution
duct, through a diffuser, to an air distribution element.

[0005] At the entry to the heat exchanger of air to be
heat conditioned, there can be a dirt filter whose shape
corresponds to that entry part of the heat exchanger. The
distribution element is selected from the group compris-
ing anemostats, apertures, large-area ventilating outlets.
[0006] The equipment according to this invention is
compact and has standardized outer dimensions which
correspond to existing soffit or floor systems in buildings,
for example 60 x 60 cm. The intent is to produce modular
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equipment permitting serial production with simplification
of logistics, that is with a reduction in the number of parts
and supplies in stock, and with simplified dispatching and
service. A further advantage lies in the reduction in noise
level of the equipment.

[0007] The heatexchanger pipe is connected at its en-
try and outlet to a four-pipe distribution system for the
operating medium, so that all the supply and offtake pipes
for the cooling and heating operating medium are fur-
nished with coupled shut-off valves to prevent simulta-
neous supply and offtake of the heating and cooling op-
erating medium into the heat exchanger, for which, in the
supply pipes for the heating and cooling operating me-
diumin the direction of the heat exchanger, control valves
are individually arranged, whose outlets are connected
to the pipe at the entry to the heat exchanger, and at the
same time the outlets of the shut-off valves in the direction
of the heat exchanger are connected to the pipe at the
outlet of the heat exchanger. The control valves for reg-
ulating the flow of the heating and cooling operating me-
dium are individually connected through a regulator to a
room temperature sensor in the air conditioned area. At
least one further heat exchanger unit with fan, distribution
duct and air distribution element can be connected par-
allel to the pipe at the entry and the pipe at the outlet of
the heat exchanger. From the point of view of regulation,
it is advantageous if more than one unit of the equipment
are controlled by a single room temperature sensor in
one place of larger dimensions or where there is greater
heat loss or increase in temperature.

[0008] A duct for the supply of fresh air from a central
treatment plant for outside air can be connected into the
distribution duct from the heat exchanger unit with fan
for circulating air in the air conditioned area, so that it is
connected in the direction of the flow of the circulating
air. An injection effect is thus created, assisting the flow
of air, without thereby reducing the output of the equip-
ment. Shut-off valves and control valves and further elec-
trical installation elements can be arranged in the equip-
ment housing, according to this invention. All of this con-
tributes to the compactness of the equipment.

Brief description of the drawings

[0009] The invention is further explained by means of
the attached drawings and the following description of a
specific example of one possible embodiment. Fig. 1
shows a side view of a partial cross-section of a horizon-
tal, soffit embodiment of an air-conditioning unit. Fig. 2
is a ground-plan view of the embodiment in Fig. 1. Fig.
3 is a schematic illustration of a set of air-conditioning
units consisting of a master-type unit with a further slave-
type unit connected to it, where the outlets of both these
units are connected through individual distribution pipes
to the corresponding distribution elements, which are
anemostats in the given embodiment. A four-pipe distri-
bution system for the operating medium is led into the
master-type heat exchanger unit, to which it connects,
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through the appropriate closing and control valves of the
two-pipe connection, to the master-type unit A further,
parallel slave-type air-conditioning unit is connected to
this two-pipe connection by a two-pipe distribution sys-
tem for the operating medium. The connection of the four-
pipe distribution system for the operating medium to the
master-type air-conditioning unit is illustrated in Fig. 4.
Fig. 5 shows a side view in partial cross-section and a
further ground plan view of the distribution element, con-
sisting in this case of an anemostat.

Examples of preferred embodiments

[0010] The cooling and heating equipment (hereinafter
the air-conditioning unit) comprises a large-area multi-
disc heat exchanger 1 for air flow of about 400 m3/hour
and a frontal air-flow surface of about 0.2 m2. The heat
exchanger 1, about 220 to 250 mm in height, in a three-
row embodiment (it can be two- to four-row), comprises
three rows of copper pipes with a diameter of 0.8 to
1.2cm, on which are strung together staggered oblong
vanes of aluminium alloy which fit closely against the
surface of the copper pipes. One of these rows can be
used for independent connection to the heating distribu-
tion system, the remaining rows can be connected to the
cooling water distribution system. The heat exchanger is
arranged, together with the fan 4, in the housing 14 of
the air-conditioning unit, which is furnished with an entry
for the intake of circulating air and an exhaust for condi-
tioned air. The fan 4 is positioned on the outlet side of
the heat exchanger 1, whilst under the heat transfer sur-
face of the heat exchanger 1 there is a condensate tank
2- The heat transfer surface of the heat exchanger 1 is
tightly closed at both ends by the housing 14, which is
furnished with a tightly fitting service lid 7. The heat trans-
fer surface of the heat exchanger 1 consists of a cylin-
drical annular segment with axis perpendicular to the di-
rection of the horizontal flow of the incoming circulating
air, and the unclosed part of the cylinder fits tightly for its
whole height against the vertical closing wall of the hous-
ing 14. Inside that cylindrical hcat transfer surface there
is a suction fan 4 whose exhaust passes sealingly
through the vertical closing wall of the bousing 14 in the
location of the unclosed part of the cylinder of the heat
transfer surface of the heat exchanger 1, and is connect-
ed by a distribution duct 9, through a diffuser 8, to an air
distribution element 10. An additional condensate tank,
connected to the condenser outlet, can be connected to
the condensate tank 2 in the shape of an annular seg-
ment, positioned under the correspondingly shaped heat
transfer surface of the heat exchanger 1.

[0011] At the entry to the heat exchanger 1 of air to be
heat conditioned, there is a dirt filter 3 whose shape cor-
responds to that entry part of the heat exchanger 1.
[0012] Inthe inner space defined by the heat exchang-
er 1in the described embodiment, there is a radial fan 4
in a spiral housing 5, a so-called bilateral suction fan
which can suck air from both sides of the spiral housing
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5. Alternatively, a diagonal fan can be used (not illustrat-
ed). The runner of the fan 4 is driven by an asynchronous
electrical motor 6 with the possibility of multi-stage or
continuous regulation of the revolutions. This assembly
(heatexchanger 1,fan 4) is positioned in the sealed hous-
ing 14, so that the air sucked in by the fan 4 does not
flow outside the heat-exchanger surface. The lower part
of the housing 14 is furnished with a tightly fitting service
lid 7, allowing for maintenance and cleaning of the fan 4
and the heat exchanger 1 from the inside. On the upper
plate of the housing 14 there are fixtures for fastening
the whole device to the horizontal building structure (for
example, to the ceiling of the room). Alternatively, the
housing 14 is secured by lower fixtures to the floor of the
building, in which case the service lid 7 is in the upper
part of the housing 14.

[0013] The fan 4 blows air through the diffuser 8 into
the distribution duct 9 which brings the air to the distri-
bution element 10, for example an anemostat, aperture,
large-area ventilating outlet. The purpose of the diffuser
8 is to reduce the speed of the air coming out of the fan
4 and thereby reduce the pressure loss in the connected
distribution duct 9. Between the distribution duct 9 and
the outlet of the diffuser 8 there can be aflexible element,
for example a flexible pipe or a textile insert which limits
the transfer of vibrations from the air-conditioning equip-
ment or unit into a distribution duct 9 with a 250 mm di-
ameter. Part of the diffuser 8 is a transitional collar per-
mitting an easy connection to the flexible element, or to
a distribution duct 9 of suitable diameter. The air-condi-
tioning unit has standardized outer dimensions corre-
sponding to the existing ceiling or floor systems, for ex-
ample 60 x 60 cm. The intent is to produce a modular
air-conditioning unit permitting serial production with sim-
plification of logistics, that is with a reduction in the
number of parts and supplies in stock, and with simplified
dispatching and service

[0014] Part of the electrical connection of the unit, or
even its regulation, the so-called electrical housing, and
also the space for positioning the vents of the heat ex-
changer 1 can advantageously be part of the air-condi-
tioning unit according to this invention. These parts fit
tightly against the diffuser 8 at the outlet of the unit. The
heatexchanger 1 pipe is connected to the entry and outlet
of the operating medium, for example water, anti-freeze
mixture etc. The connection of the heat exchanger pipe
1 to the four-pipe distribution system for the operating
medium is executed so that the supply and offtake pipes
for the cooling and heating medium (the operating me-
dium) are individually furnished with shut-off valves 11
to prevent simultaneous supply and offtake of the heating
and cooling operating medium in the heat exchanger 1.
They can be mutually connected electrically with inde-
pendent controlling elements, or they can be mechani-
cally coupled. In the heating operational mode, first the
two-position closing valve on the hot water circuit opens.
This two-position closing valve is coupled with the closing
valve 11 on the cooling water circuit and simultaneously
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closes in the heating operational mode. It is similar to the
opposite sequence oftwo shut-off valves 11 in the cooling
operational mode.

[0015] The actual regulation of the heating and cooling
performance of the heat exchanger 1 is carried out by
means of direct or two-way control valves 12, furnished
for example with thermal-heads or actuating mecha-
nisms which are connected through a regulator to aroom
temperature sensor 13 in the air-conditioned area. The
control valves 12 regulate the flow of the heating and
cooling medium in accordance with the required temper-
ature in the air-conditioned area.

[0016] If the cooling medium has temperature param-
eters of 14° C/18° C (input/output) and the heating water
35° C/30° C (input/output), then given interior parame-
ters of 22° C in the winter and 24.5° C in the summer for
the air-conditioned area, the air-conditioning unit will
have a cooling or heating capacity of about 1.2 kW under
standard office conditions, for example 10 to 15 m2 of
usable surface area. For offices with greater surface ar-
ea, more air-conditioning units will have to be added. It
will then be convenient, from the point of view of regula-
tion, if more units are controlled by a single room tem-
perature sensor 13. According to this invention, a single
room temperature sensor 13 can control a pilot air-con-
ditioning unit, the so-called master unit, which is then
equipped with the set of valves described above (shut-
off valves 11 and direct control valves 12) so that, beyond
the direct control valves 12 in the direction of the air-
conditioning unit, branches at the supply and offtake from
the heat exchanger 1 are individually taken to the two-
pipe connection, and they then go in the direction of the
other (slave) air-conditioning units, connected parallel to
the master-type unit. If a single distributing element 10
is used for the supply of fresh air from the central treat-
ment plant for outside air and for the supply of circulating
air from the air-conditioning unit, the supply of outside air
must be provided in such a way that the output from the
air-conditioning unitis not reduced and it must be brought
in the direction of the flow of circulating air, thus creating
an injection effect, assisting the flow of air.

[0017] The solution according to this invention in no
way reduces the floor surface available to the renter or
user of the space. It is very flexible and, from an archi-
tectural standpoint, allows for the creation of a variety of
interior solutions by an appropriate selection of the dis-
tribution element. The advantageslieinthe reduced need
to limit the flow of air through the fan coil, as a result of
which areduction in the heating and cooling performance
through clogging of the filter is to a considerable extent
avoided. A further advantage lies in the fact that the sup-
ply of fresh air and of circulating air from the fan coil can
be put into a single element. With the appropriate con-
nection of the fresh air supply, increased air flow (and
thereby an increased heating and cooling output) can be
achieved by use of the induction effect. By placing more
units next to one another, the desired area inputs of heat
and coolness for the whole surface can be achieved in
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spaces with large interior depth.

Industrial use

[0018]

The invention can be used for cooling and heat-

ing spaces in buildings.

List of reference numerals

[0019]
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heat exchanger
condensate tank

filter

fan

spiral fan housing
electrical fan motor
service lid of the equipment housing
diffuser

distribution duct
distribution element
shut-off valves

control valves

room temperature sensor
housing

Claims

Equipment for cooling and heating spaces in build-
ings, in whose housing (14), furnished with an entry
for the intake of circulating air and an exhaust for
conditioned air, there is a heat exchanger (1) unit
with fan (4), where that fan (4) is positioned on the
outlet side of the heat exchanger (1), whilst under
the heat transfer surface of the heat exchanger (1)
there is a condensate tank (2), and where the heat
transfer surface of the heat exchanger (1) is tightly
closed at both ends by the housing (14), which is
furnished with a tightly fitting service lid (7), charac-
terised in that the beat transfer surface of the heat
exchanger (1) consists of a cylindrical annular seg-
ment with axis perpendicular to the direction of the
horizontal flow of the incoming circulating air, and
the unclosed part of the cylinder fits tightly for its
whole height against the vertical closing wall of the
housing (14), and where inside that cylindrical heat
transfer surface there is a suction fan (4) whose ex-
haust passes sealingly through the vertical closing
wall of the housing (14) in the location of the unclosed
part of the cylinder of the heat transfer surface of the
heat exchanger (1), and is connected by a distribu-
tion duct (9), through a diffuser (8), to an air distri-
bution element (10).

Equipment according to claim 1, characterised in
that, at the entry to the heat exchanger (1) of air to
be heat conditioned, there is a dirt filter (3) whose
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shape corresponds to that entry part of the heat ex-
changer (1).

Equipment according to claim 1 or 2, characterised
in that the heat exchanger (1) pipe is connected at
its entry and outlet to a four-pipe distribution system
for the operating medium, so that all the supply and
offtake pipes for the cooling and heating operating
medium are furnisbed with coupled shut-off valves
(11) to prevent simultaneous supply and offtake of
heating and cooling operating medium into the heat
exchanger (1), for which, in the supply pipes for the
heating and cooling operating medium in the direc-
tion of the heat exchanger (1), control valves (12)
are individually arranged, whose outlets are con-
nected to the pipe at the entry to the heat exchanger
(1), and at the same time the outlets of the shut-off
valves (11) in the direction of the heat exchanger (1)
are connected to the pipe at the outlet of the heat
exchanger (1).

Equipment according to claim 3, characterised in
that the control valves (12) for regulating the flow of
the heating and cooling operating medium are indi-
vidually connected through a regulator to a room
temperature sensor (13) in the air conditioned area.

Equipment according to any of claims 1 to 4, char-
acterised in that the distribution element (10) is se-
lected from the group comprising anemostats, aper-
tures, large-area ventilating outlets.

Equipment according to any of claims 3 to 5, char-
acterised in that atleast one further heat exchanger
(1) unit with fan (4), distribution duct (9) and air dis-
tribution element (10) is connected parallel to the
pipe at the entry and the pipe at the outlet of the heat
exchanger (1).

Equipment according to any of claims 1 to 6, char-
acterised in that a duct for the supply of fresh air
from a central treatment plant for outside air is con-
nected into the distribution duct (9) from the heat
exchanger (1) unit with fan (4) for circulating air in
the air conditioned area, so that it is connected in
the direction of the flow of the circulating air.

Equipment according to any of claims 3 to 7, char-
acterised in that shut-off valves (11) and control
valves (12) and further electrical installation ele-
ments are arranged in the housing.



EP 1 956 305 A2

L SN Gt e .
| e CEILING .

' INTAKE FCU

Y. A_-\N_‘fiﬁ'-‘

1=

SUSPENDED CEILING

iam o aa o . ¥

ACCESS COVER \ N\ |
\1  FIG. 1

H’“‘ secion 3

IJL: SECTION | FIG. 2



EP 1 956 305 A2

1"oNIdid

HILYA ONILDINNGD |
. N

— - Holvinoay

|

o ik
1

. - ”. | v....-
Jll‘l.!.lqll-n P .
1NN X1aWassY H RNy oy
_— —| |\ ¥ —— =L .w,.\
8 T _ “IOULNOD IATVA ._.u BRY7 AN
- . K - - @ﬁ
£

.Y . . il N
| o S |

2 ,08/5€ HALYM SNILVIH 77 "5 2LibL ¥ILYAM ONIMOOD

EEELLCAE I

\1?

%

»




EP 1 956 305 A2

¥ Old

NIvyg
HILYM ONITI00D

NIvdQ
HIALYM ONILYIH £ :

D811
HILYM ONTCOD

lWlll....

0.08/58 o
¥IIVAR ONILYaH

NO4 YAONYHOXI

440-NQ - .
SIATVA ONISO1D




EP 1 956 305 A2

h
s

ONMIZO a30N3dSNS | -

L

02....&&&..,_..“ C k?

)

\\\\.\:M. \..\.\.\.\\.\\ \u.\;\....\.\\\..\..,\.\.\\

NOILO3S

e AEIAdOL



EP 1 956 305 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

US 4527762 A [0002]
US 4548050 A [0002]
US 4856672 A [0002]
US 4986087 A [0002]
US 5042269 A [0002]
US 5071027 A [0002]
US 5113667 A [0002]

10

US 5131560 A [0002]
US 5152154 A [0002]
US 5174467 A [0002]
US 5195332 A [0002]
US 5199276 A [0002]
US 5205472 A [0002]
US 6109044 A [0002]



	bibliography
	description
	claims
	drawings

