EP 0 381 284 A2

Européisches Patentamt
European Patent Office

Office européen des brevets

®@

@) Application number: 90200200.5

@) Date of filing: 29.01.90

0 381 284
A2

@ Publication number:

EUROPEAN PATENT APPLICATION

@) Int. c1.5. F24F 1/02

@) Priority: 02.02.89 IT 2051789 U

Date of publication of application:
08.08.90 Bulletin 90/32

Designated Contracting States:
DEESFRGBGRIT

@) Applicant: FILIBERTI S.p.A.
Via Cadorna 22
Cavaria (Varese)(IT)

®@) Inventor: Bonfanti, Lorenzo
Via Silvio Pellico 6

Usmate, Milano(iT)

Representative: Raimondi, Alfredo, Dott. Ing.
Prof. et al

Dott. Ing. Prof. RAIMOND! ALFREDO S.r.l.
Piazzale Cadorna 15

1-20123 Milano(IT)

@ Composite evaporator-condenser battery especially for air conditioners of the removable type and
in general for apparatuses operating on the basis of a refrigerating circuit.

@ Battery (1), especially for air conditioners of the
movable type (9) and in general for apparatuses
operating on the basis of a refrigerating circuit con-
stitutes of a plurality of fins (3, 3, 3"), constituting as
a whole a single package, through which passes a
first series (4) of coiled pipes connected to the
delivery (5) of a compressor (2) and a second series
(6) of coiled pipes cannected to the return (7) of said
compressor, the two series of pipes being conven-
tionally connected to one another by an expansion
device (8) and the second series of pipes, when the
battery (1) is in the working position, being disposed
above the first series of pipes.
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Composite evaporator-condenser battery especially for air conditioners of the removable type and in
general for apparatuses operating on the basis of a refrigerating circuit

The present patent relates to an evaporator-
condenser battery, especially for air conditioners of
the removable type and in general for apparatuses
operating on the basis of a refrigerating circuit

in the specific case of conventional air con-
ditioners of the movable type, the ambient air Is
conducted through two exchangers, which consti-
tute, respectively, the evaporator and the condens-
er of the cooling circuit, the air being cooled and
dehumidified in the evaporator and then fed into
the room to be conditioned, and the air being, in
the condenser, heated by the effect of the con-
densation, humidified by the re-evaporation of the
condensate water coming from the evaporator and
then fed out of doors by means of a pipe., with
advantage a flexible pipe, inserted, for example.
between the half-closed leaves of a window.

In this type of conventional air conditioner, the
re-evaporation of the condensate on the condenser
is important because, requiring a certain quantity of
heat. it allows the quantity of ambient air dis-
charged to the outside to be reduced to a mini-
mum, with a resultant reduced return into the room
of untreated air (better overall efficiency) and with a
reduction of the dimensions of the pipe leading out
of doors to greatly reduce values. The re-evapora-
tion furthermore simplified the use of the appara-
tus, by eliminating the problem of recovering the
condensate.

In said conventional conditioners, the re-evap-
oration of the condensate being achieved by atom-
izing the condensate water onto the (hot) con-
denser by means of a pump, centrifugal impeller or
equivalent mechanical means.

The wuse of two separate exchangers
(evaporator and condenser) obviously involves, not
only the necessity for providing means, as referred
to above, for atomizing the condensate onto the
condenser., but aiso disadvantages of various
types, among which may be mentioned the need
for constructing two distinct units, the need for
providing space for accomodating said two distinct
units, the labour costs involved in assembly and
other drawbacks well known to the person skilled in
the art.

The objective of the present invention consists
in providing a composite evaporator-condenser bat-
tery which shall make possible the realization of an
air conditioning apparatus, or other apparatus op-
erating on the basis of a cooling or refrigerating
circuit, which shall have a decidedly more simple
and efficient construction than the conventional de-
vices.

It follows from this that another objective of the
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invention consists of providing an apparatus, a con-
ditioner or the like, equipped with such a battery so
as to have relatively limited dimensions and pro-
portionally reduced production costs.

These and other objectives of the invention will
become apparent to the person skilled in the art
from the following description and from the Claims
which follow.

The battery, especially for air conditioners of
the movable type and in general for apparatuses
operating on the basis of a refrigerating circuit,
according to this invention, is characterized by the
fact of being constituted of a plurality of fins, con-
stituting as a whole a singie package. through
which passes a first series of coiled pipes con-
nected to the delivery side of a compressor, and a
second series of coiled pipes connected to the
return of said compressor, the two series of pipes
being conventionally connected to one another by
an expansion device and the second series of
pipes. when the battery is in a working position,
being disposed above the first series of pipes.

The invention is illustrated by way of example
but in a non-limiting context, in the Figures of the
attached sheet of drawings, in which:

- Figure 1 is an axonometric view of the
compostite battery of this invention, associated with
the relevant compressor,

- Figure 2 is a schematic section through the
battery of Figure 1, showing the path of the refrig-
erating liquid and the state (liquid, liquid/gaseous,
gaseous) of this refrigerating liquid;

- Figure 3 is a view, partly cut away, of a
movabie air conditioner using the battery of this
invention;

- Figure 4 is a schematic section of the
conditioner of Figure 3, illustrating the flow of air;
and

- Figure 5 is similar to Figure 2, but illustrat-
ing a possible variant falling within the innovative
concept of this invention.

Referring to the aforementioned Figures, the
composite evaporator-condenser battery is referen-
ced generally 1 and is conventionally associated
with a compressor 2, forming a part of a conven-
tional refrigerating circuit.

The battery 1 is constituted of a plurality of fins
3 side-by-side, constituting as a whole a package.
through which passes a first series of coiled pipes
4, connected to the delivery 5 of the compressor 2,
and a second series of coiled pipes 6, connected -
by means of the return 7 - to said compressor 2.

The last length of the coiled pipe constituting
the first series 4 is connected, by means of an
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expansion device 8, to the first length of the coiled
pipe constituting the second series 6.

in practice, the first series of pipes 4 con-
stitutes the condenser of the refrigerating circuit
and the second series of pipes 6 constitutes the
evaporator of said refrigerating circuit.

As illustrated in Figures 3 and 4, the battery 1 -
in the case of its use in an air conditioner of the
removable type and referenced generally 9 -is
disposed above a fan unit 10 in a vertical position
or near to the vertical. With this vertical, or almost
vertical position, the condensate which forms on
the cold zone of the evaporator in the uppermost
part of the battery 1 flows by gravity along the fins
3, moving gradually and uniformly over the hot
surface of said fins 3 of the battery 1, situated in
correspondence with the condenser, which con-
sequent re-evaporation.

This, clearly, enables optimum efficiency of the
apparatus to be achieved as well as a notable
reduction in overall size and simplification by the
complete elimination of the conventional means for
transfer and atomization of the condensate.

For completeness of the description, and with
reference once again to Figures 3 and 4, the fan 10
sucks in the room air through the opening 11,
conducts it through the battery 1 and the portion of
the room air passing through the condenser zone 4
of said battery is discharged, hot, to the outside
through the opening 12. The portion of the room air
passing through the evaporator zone 6 of said
battery 1 is returned, cooled, into the room through
the aperture 13.

Figure 5, as stated above, is similar to Figure
2, the only difference being that the fins 3 of the
battery 1 are not continuous between the upper
zone (evaporator) and the lower zone (condenser),
but are separated by a small space 14, thereby
forming an upper group of fins 3" and a lower
group of fins 3, the two groups - in each case -
being so disposed as to permit the desired transfer
of the condensate from the evaporator part of the
battery to the condenser part in order to achieve
the re-evaporation of same.

Claims

1. Battery (1), especially for air conditioners of
the movable type (9) and in general for ap-
paratuses operating on the basis of a refrigerating
circuit, characterized by the fact of being con-
stituted of a plurality of fins (3, 3, 3"), constituting
as a whole a single package, through which passes
a first series (4) of coiled pipes connected to the
delivery (5) of a compressor (2) and a second
series (B) of coiled pipes connected to the return
(7) of said compressor, the two series of pipes
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being conventionally connected to one another by
an expansion device (8) and the second series of
pipes, when the battery (1) is in the working posi-
tion, being disposed above the first series of pipes.

2. Battery, according to Claim 1, characterized
by the fact that fins (3) constituting as a whoie a
single package are associated, in a continuous
form, with the condenser part (4) and with the
evaporator part (6) of said battery.

3. Battery, according to Claim 1, characterized
by the fact that the fins constituting as a whole a
single package are interrupted by a gap (14) inter-
posed between the condenser part (4) and the
evaporator part (6), thus forming two groups (3’, 3”)
so arranged as to make possible the transfer of the
condensate by gravity from said evaporator part to
said condenser part.

4. Battery, according to the preceding Claims,
characterized by the fact of being instalied in a
conditioner interposed in a vertical or aimost verti-
cal position between the fan (10) of said con-
ditioner and the openings (12, 13) of the latter,
these openings being respectively for the dis-
charge to the outside of the hot air passing through
the condenser part (4) of said battery and for the
recycling into the room to be conditioned of the
cooled air passing through the evaporator part (6)
of said battery.






EP 0 381 284 A2

i, 2 f}z

i

T D
AR R RRRR R ARRREEAINN S

T T T T O T T D

o ..J J,v', DN ITS M FO I R H:
%

PHERRAERA AN A TINA A KHDR L
!‘Itll |i'~,' ’l' l ' l.!. £ R e opg b 7, .cn’
R R R S TR A R e A BB R O N TR R Y

S/

.........

SN L/QUIDO
LIQUIDO-GAS

C——GAs




EP 0 381 284 A2




EP 0 381 284 A2

j
&



EP 0 381 284 A2

. 5

B AT )
O R AR KA 1 T RPN E G TR L MV 00 ORI T T OV I W R PO N ;

A
muulmnnummnnnlunnnmmllmnunmmmmm_@

R AR AR

t PG I BRSO RARTH NG R DR SR B N A MRATER B
T
AR R TN RSB TR RN TH D RV

3//

SN L/QUIDO

LIQUIDO-GARS

C—64s




	bibliography
	description
	claims
	drawings

