EP 2 703 551 A1

(19)

Europaisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2703 551 A1

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.:

05.03.2014 Bulletin 2014/10 DOG6F 58/20 (2006.0%)
(21) Application number: 12182905.5
(22) Date of filing: 04.09.2012
(84) Designated Contracting States: (72) Inventors:

(71)

AL AT BE BG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Designated Extension States:

BA ME

Applicant: WHIRLPOOL CORPORATION
Benton Harbor
Michigan 49022 (US)

(74)

Sicher, Paolo
21025 Comerio (IT)
Parnisari, Matteo
21025 Comerio (IT)

Representative: Guerci, Alessandro
Whirlpool Europe S.r.l.

Patent Department

Viale G. Borghi 27

21025 Comerio (VA) (IT)

(54)

(57)

Cooling system for a heat pump drier and heat pump drier using such cooling system

A cooling system for a heat pump drier compris-

es a refrigeration circuit including a compressor, a con-
denser and an evaporator. The refrigeration circuit com-

prises a three-way valve upstream the condenser and
adapted to by-bass partially the condenser at a prede-
termined distance from the inlet point.
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Description

[0001] The present invention relates to a cooling sys-
tem for a heat pump drier, comprising a refrigeration cir-
cuit including a compressor, a condenser and an evap-
orator. The present invention relates also to a heat pump
drier having such cooling system as well. This type of
cooling system is used in recent driers due to the in-
creased energy efficiency obtained though a heat pump.
The cooling system is not only used to remove water by
condensation on evaporator surface from the warm air
downstream the drier drum, but also for heating air up-
stream the drier drum thanks to the heat released by the
condenser of the cooling system.

[0002] In the overall thermal load balance of a heat
pump drier the heat of the warm air is not only removed
through the evaporator, but also through the condenser
since heat taken by evaporator is not sufficient to reach
such thermal load balance. Therefore the heat exchange
through the condenser has to be increased or reduced
according to the working condition of the drier.

[0003] In the known solutions, in order to properly ad-
just said heat balance, a fan blowing air on the condenser
is used; when extra heat has to be removed (this being
sensed by usual sensors in the air circuit or in the cooling
circuit, for instance a temperature sensor or a pressure
sensor downstream the evaporator), fan is activated or
its speed increased in order to improve heat exchange
onthe condenser. Similarly, for solving the same problem
an additional condenser is used, usually known as post-
condenser. The above known solutions increase com-
plexity of the system and therefore the overall cost there-
of.

[0004] An object of the invention is to present a cooling
system of the type mentioned above which does not
present the above problems. Such object is obtained
thanks to features listed in the appending claims.
[0005] One of the feature of the invention is to create
a by-pass of a portion of the condenser, so that condens-
er heat exchange performances are reduced or in-
creased simply by driving an electro-valve which directs
the flow of refrigerant fluid through the by-pass or through
the entire condenser. When the system requires a low
heat exchange, electro-valve deviates refrigerant flow in
orderto by-pass part of the condenser pipes. On the other
hand, when high heat exchange is required, electrovalve
deviates refrigerant flow in order to include all condenser
pipes. In this way cost and complexity compared to
present solution are greatly reduced.

[0006] Further advantages and features according to
the presentinvention will become clear from the following
detailed description, with reference to the attached draw-
ings, in which:

- Figure 1 is a schematic view of a heat pump drier
according to prior art;

- Figure 2 is a detailed view of the heat pump circuit
used in the drier of figure 1;
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- Figure 3 is a schematic view of a heat pump direr
according to the present invention; and

- Figure 4 is a detailed view of the heat pump circuit
used in the drier of figure 3.

[0007] With reference to the drawings, with 10 it is in-
dicated a heat pump drier having a drum 12 in which
laundry to be dried is loaded. A process air circuit 14
comprises conduits for conveying air (through the driving
action of a blower - not shown) from the drum to a series
of heat exchangers 16, 18 and 20 before entering again
the drum 12. The drier 10 comprises also a refrigeration
circuit 22 having a compressor 24, a condenser 26 and
an evaporator 28. The condenser 26 is preferably part
of the heat exchanger 18, while the evaporator 28 is part
of the heat exchanger 16. In the third heat exchanger 20
upstream the drum 12 air is heated by an electric heater
(not shown) in case the heat exchanger 18 cannot guar-
antee the desired temperature of air entering the drum
12. In the prior art solution of figures 1 and 2, the con-
denser 26 is cooled by a fan 30 which is switched on or
off depending on the thermal balance of the drier. The
refrigeration circuit comprises also a filter 17 and a cap-
illary 19 upstream the evaporator 28. According to the
present invention (figures 3 and 4), upstream the con-
denser in the refrigeration circuit 22 it is placed a three-
way valve 32 which can direct the flow of refrigerant to-
wards the condenser or toward a by-bass pipe 34 which
is connected to a predetermined portion of the condenser
26, i.e. at a predetermined distance from the inlet point.
By driving the valve 32, by means of a control process
unit 35 linked to a temperature sensor 36, it is then pos-
sible to change the heat dissipation performances in the
condenser itself, allowing an easy control of thermal bal-
ance. The temperature sensor 36 is placed at the outlet
of the condenser 26 upstream the capillary inlet, but it
can be placed in a different position as well.

[0008] Instead of using a three way valve, itis possible
to use a multi-way valve or a plurality of valves which can
direct the flow of refrigerant to different by-pass pipes
and to different point of the condenser, in order to allow
a more granular regulation.

Claims

1. Cooling system for a heat pump drier, comprising a
refrigeration circuit (22) including a compressor (24),
a condenser (26) and an evaporator (28), charac-
terized in that said refrigeration circuit (22) compris-
es a by-passvalve (32) upstream the condenser (26)
and adapted to by-bass at least partially the con-
denser (26).

2. Cooling system according to clam 1, wherein the by-
pass valve is a three-way valve connected to a by-
pass conduit (34) which enter the condenser (26) at
a predetermined distance from the inlet point.
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Heat pump drier (10) comprising a drum (12), a proc-

ess air circuit (14) for circulating air through the drum
(12) and a cooling system having a refrigeration cir-
cuit (22) with a compressor (24), a condenser (26)
and an evaporator (28), characterized in that said %
refrigeration circuit (22) comprises a by-pass valve
(32) upstream the condenser (26) and adapted to
by-bass at least partially the condenser (26).

Heat pump drier (10) according to claim 3, wherein 70
the by-pass valve is a three-way valve connected to
a by-pass conduit (34) which enter the condenser
(26) at a predetermined distance from the inlet point.

Heat pump drier according to claim 3 or 4, wherein 15
the process air circuit (14) comprises a portion (16)
downstream the drum (12) in heat exchange rela-
tionship with the evaporator (28).

Heat pump drier according to claim 5, wherein the 20
process air circuit (14) comprises a portion (18) up-
stream the drum (12) in heat exchange relationship
with the condenser (26).

Heat pump drier according to any claims 3-6, where- 25
in the refrigeration circuit (22) comprises a temper-
ature sensor (36) connected to a control unit (35) for
driving the by-pass valve (32).

Heat pump drier according to claim 7, wherein the 30

temperature sensor (36) is placed downstream the
condenser (26) and upstream the evaporator (28).
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