wo 2010/003936 A1 IO 0 YO OO OO RN

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo AT
1 rld Intellectual Property Organization /) -sady
(19 World Inclectuat Property Organization. /552 | 0 L A
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
14 January 2010 (14.01.2010) PCT WO 2010/003936 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
DOG6F 58/24 (2006.01) DOG6F 58/28 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DOG6F 58/26 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. L HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(21) International Application Number: KR, KZ. LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
PCT/EP2009/058555 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(22) International Filing Date: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
7 July 2009 (07.07.2009) SE, 8G, SK, SL, SM, ST, 8V, 8Y, TJ, TM, TN, TR, TT,
TZ,UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
L. ) (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
A 2008/05001 7 July 2008 (07.07.2008) TR ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant (for all designated States except US): ARCE- ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
LIK ANONIM SIRKETI [TR/TR]; E5 Ankara Asfalti MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
Uzeri, Tuzla, 34950 Istanbul (TR). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventor; and ML, MR, NE, SN, TD, TG).
(75) Inventor/Applicant (for US only): KERPICCI, Husnu Published:
gI;N)TR]; ES5 Ankara Asfalti Uzeri, Tuzla, 34950 Istanbul with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: AHEAT PUMP TYPE DRYER

(57) Abstract: The present invention relates to a heat pump type clothes

dryer (1) that comprises a tub (2) wherein the laundry to be dried is em-

placed, an air circulation duct (3) wherein the drying cycle air is circulat-

ed, an evaporator (5) disposed in the air circulation duct (3), cooling and

T reducing the humidity of the warm and humid air that comes from the tub

(2) and passes through it, a condenser (6) heating the low-humid air com-

2 ing through the evaporator (5), a compressor (7) increasing the tempera-

ture and pressure of the refrigerant; and wherein the waste heat discharged

from the compressor (7) is utilized in order to heat the drying air in the air
circulation duct (3).
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Description
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[0007]

A HEAT PUMP TYPE DRYER
The present invention relates to a heat pump type clothes dryer wherein
the waste heat discharged from the compressor is utilized.
In heat pump type clothes dryers, in order to dehumidify the drying air and
to send warm and dry air over the laundry, heat pumps thermodynamically
operating with the method of reverse Rankine cycle or vapour
compression cycle are used. The drying cycle air passed through the
elements such as evaporator and condenser forming the heat pump is
dehumidified and heated.
The compressor being among the heat pump elements is substantially
heated due to the friction loss of the elements operating therein. As the
temperature of the compressor increases, the efficiency of the compressor
decreases and the compressor is tried to be cooled by using fan.
Furthermore, embodiments are provided wherein the waste heat
discharged from the compressor is utilized in order to heat the drying air;
however, there are no practical solutions to utilize this heat effectively.
In the Japanese Patent Application No JP2007082864 and in a heat pump
dryer consisting of elements such as compressor, condenser and
evaporator fastened to each other by a conduit that joins these elements
and wherein the refrigerant circulates, the compressor is disposed near
the feed air port used for the drying cycle, thus the heating of the drying air
is provided by taking advantage of the waste heat discharged from the
compressor.
The aim of the present invention is the realization of a heat pump type
clothes dryer wherein the waste heat discharged from the compressor is
utilized for the drying process.
The heat pump type clothes dryer realized in order to attain the aim of the
present invention is explicated in the claims.
In the heat pump type clothes dryer of the present invention, the humidity
of the drying air is decreased and heated by using the cooling cycle
realized by the elements such as compressor, evaporator and condenser,

furthermore, the waste heat discharged from the compressor is utilized by
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means of a heat transfer device with one end contacting the compressor
casing and the other end extending into the air circulation duct. The heat
transfer device also contributes to the cooling of the compressor and thus
to the increasing of the performance.

In the preferred embodiment of the present invention, a heat pipe as
known in the state of the art is used as the heat transfer device in the heat
pump dryer. The heat pipe comprises an evaporating section located at
the end, which contacts the compressor and enabling the compressor to
be cooled by absorbing the heat in the compressor as a result of the
evaporation effect of the fluid therein, and a condensing section located at
the end, which extends into the air circulation duct and enabling the
absorbed heat to be transferred to the air circulation duct and the drying
air to be heated as a result of the condensation effect of the fluid therein.
In an embodiment of the present invention, the condensing section of the
heat transfer device extending into the air circulation duct is located
between the evaporator and the condenser in the air circulation duct.

In another embodiment of the present invention, heat dissipation fins are
mounted to the end of the heat transfer device that extends into the air
circulation duct.

In another embodiment of the present invention, the end of the heat
transfer device contacting the compressor is in a suitable geometry with
the shape of the outer surface of the compressor casing and the heat
transfer device contacts at least one part of the outer surface of the
compressor casing from the surface.

In another embodiment of the present invention, the heat pump type
clothes dryer comprises a cooling fan providing the compressor to be
cooled and the heat transfer device is positioned in the air flow line blown
by the cooling fan and sweeping the compressor casing, thus the forced
heat convection created by the air blown by the cooling fan is also utilized.
The heat pump type dryer realized in order to attain the aim of the present
invention is illustrated in the attached figures, where:

Figure 1 - is the schematic view of a heat pump type dryer.

The elements illustrated in the figures are numbered as follows:



WO 2010/003936 PCT/EP2009/058555

[0016]
[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]

[0030]

1 - Heat pump type dryer

2-Tub

3 - Air circulation duct

4 - Fan

5 - Evaporator

6 - Condenser

7 - Compressor

8 - Capillary tube

9 - Heat transfer device

10 - Evaporating section

11 - Condensing section

12 - Heat dissipation fins

13 - Cooling fan

The heat pump type dryer (1) comprises a tub (2) wherein the laundry to
be dried is emplaced, an air circulation duct (3) wherein the drying cycle
air is circulated, a fan (4) providing the continuity of the air flow in the air
circulation duct (3) and the tub (2) throughout the drying cycle, an
evaporator (5) disposed in the air circulation duct (3), cooling and reducing
the humidity of the warm and humid air that comes from the tub (2) and
passes through the said evaporator (5), a condenser (6) disposed in the
air circulation duct (3), heating the low-humid air coming through the
evaporator (5), a compressor (7) increasing the temperature and pressure
of the refrigerant and a capillary tube (8) or a reducing valve disposed
between the evaporator (5) and the condenser (6) and enabling the
pressure and temperature of the refrigerant flowing therein to be
decreased.

The cycle wherein the refrigerant is circulated by means of the compressor
(7) is named as the cooling cycle. In the cooling cycle, the refrigerant, the
pressure and temperature of which is increased in the compressor (7), is
first sent to the condenser (6), where the refrigerant changes from the
vapor phase to the liquid phase and the condenser (6) releases heat to the
outside. The refrigerant, the pressure and temperature of which is

decreased while passing through the capillary tube (8), enables the heat
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[0031]

[0032]

[0033]

[0034]

[0035]

absorption from the outside by changing from the liquid phase to the vapor
phase in the evaporator (5).

The air flow provided by means of the fan (4) in the air circulation duct (3)
is named as the drying cycle. In the drying cycle, the air leaving the tub (2)
from the tub (2) outlet passes through the evaporator (5) and the
condenser (6) respectively in the air circulation duct (3) and re-enters the
tub (2) by means of the tub (2) inlet. The drying air is provided to be
condensed by being cooled while passing through the evaporator (5) and
to be heated while passing through the condenser (6), thus warm and dry
air is sent over the laundry in the tub (3).

The heat pump type dryer (1) of the present invention comprises a heat
transfer device (9) with one end contacting the compressor (7) casing and
the other end extending into the air circulation duct (3), providing the waste
heat discharged from the compressor (7) to be transferred to the air
circulation duct (3).

The end of the heat transfer device (9) remaining in the air circulation duct
(3) serves as a heater and during the operation of the heat pump dryer (1),
the temperature of the drying air and hence the drying efficiency is
increased as a result of the heat taken from the compressor (7) by means
of the heat transfer device (9) being transferred to the air circulation duct
(3). The heat transfer device (9) also contributes to the cooling of the
compressor (7) and thus increase in efficiency of the compressor (7) is
provided.

In the heat pump type dryer (1) of the present invention, disposing the
compressor (7) neither near the air circulation duct (3) nor in the air
circulation duct (3) is required for taking advantage of the waste heat
discharged from the compressor (7); the heat of the compressor (7) is
transferred to the air circulation duct (3) only by means of the heat transfer
device (9) extending from the compressor (7) to the air circulation duct (3)
regardless of the position of the compressor (7) with regards to the air
circulation duct (3).

In the preferred embodiment of the present invention, a heat pipe is used

as the heat transfer device (9) in the heat pump type dryer (1). In the state
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[0036]

[0037]

[0038]
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[0040]

of the art the heat pipe is identified as a device providing heat transfer
between two locations by the utilization of the evaporation and
condensation features of a fluid therein.

In this embodiment, the heat transfer device (9) comprises an evaporating
section (10) located at the end which contacts the compressor (7) and
enabling the compressor (7) to be cooled by absorbing the heat in the
compressor (7) as a result of the evaporation effect of the fluid therein and
a condensing section (11) located at the end which extends into the air
circulation duct (3) and enabling the absorbed heat to be transferred to the
air circulation duct (3) and the drying air to be heated as a result of the
condensation effect of the fluid therein.

In an embodiment of the present invention, the condensing section (11) of
the heat transfer device (9) extending into the air circulation duct (3) is
located between the evaporator (5) and the condenser (6). In this
embodiment, in the air circulation duct (3) the pre-heating of the low-humid
and cooled drying air coming through the evaporator (5) prior to the
condenser (6) is enabled and energy saving is provided by decreasing the
drying duration.

In another embodiment of the present invention, the heat pump type dryer
(1) comprises more than one heat dissipation fin (12) mounted to the end
of the heat transfer device (9) that is in the air circulation duct (3). In this
embodiment, the surface area enabling the heat transfer from the end of
the heat transfer device (9) that is in the air circulation duct (3) to the
drying air is increased by means of the heat dissipation fins (12) and the
drying air is heated efficiently.

In another embodiment of the present invention, the end of the heat
transfer device (9) contacts the compressor (7) in a suitable geometry with
the shape of the outer surface of the compressor (7) casing. Thus the heat
transfer device (9) wraps at least one part of the outer surface of the
compressor (7) casing and the ability of the heat transfer device (9) of
absorbing the heat of the compressor (7) is increased.

In another embodiment of the present invention, the heat pump type dryer

(1) comprises a cooling fan (13) enabling the compressor (7) to be cooled
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[0041]

[0042]

[0043]

and the heat transfer device (9) is disposed in the air flow line blown by the
cooling fan (13) and sweeping the compressor (7) casing. Thus, the forced
heat convection created by the air blown by the cooling fan (13) is utilized
and the transfer efficiency of the heat of the compressor (7) to the heat
transfer device (9) is increased.

In the heat pump type dryer (1) of the present invention, the compressor
(7) is cooled by transferring the heat of the compressor (7) to the air
circulation duct (3) wherein the drying air is circulated by means of the
heat transfer device (9), for example by means of a heat pipe and the
performance of the compressor (7) is increased.

The heat absorbed from the compressor (7) by means of the heat transfer
device (9) is used for the heating of the drying air in the air circulation duct
(3), thus energy savings is provided as a result of decreasing the drying
duration.

Disposing the compressor (7) neither near nor in the air circulation duct (3)
is required for taking advantage of the waste heat discharged from the
compressor (7); the heat is efficiently transferred to the drying air in the air
circulation duct (3) by means of the heat transfer device (9) extending from
the compressor (7) to the air circulation duct (3) regardless of the position

of the compressor (7) with regards to the air circulation duct (3).
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Claims

1.

A heat pump type dryer (1) comprising a tub (2) wherein the laundry to be
dried is emplaced, an air circulation duct (3) wherein the drying cycle air is
circulated, a fan (4) providing the continuity of the air flow in the air circulation
duct (3) and the tub (2) throughout the drying cycle, an evaporator (5) disposed
in the air circulation duct (3), cooling and reducing the humidity of the warm
and humid air that comes from the tub (2) and passes through the said
evaporator (5), a condenser (6) disposed in the air circulation duct (3), heating
the low-humid air coming through the evaporator (5) and a compressor (7)
increasing the temperature and pressure of the refrigerant, characterized by a
heat transfer device (9) with one end contacting the compressor (7) casing and
the other end extending into the air circulation duct (3), and providing the
waste heat discharged from the compressor (7) to be transferred to the air
circulation duct (3).

A heat pump type dryer (1) as in Claim 1, characterized by the heat transfer
device (9) being a heat pipe.

A heat pump type dryer (1) as in Claim 2, characterized by the heat transfer
device (9) comprising an evaporating section (10) located at the end which
contacts the compressor (7) and enabling the compressor (7) to be cooled by
absorbing the heat in the compressor (7) as a result of the evaporation effect
of the fluid therein and a condensing section (11) located at the end which
extends into the air circulation duct (3) and enabling the absorbed heat to be
transferred to the air circulation duct (3) and the drying air to be heated as a
result of the condensation effect of the fluid therein.

A heat pump dryer (1) as in Claim 3, characterized by the heat transfer device
(9), wherein the condensing section (11) extending into the air circulation duct
(3) is located between the evaporator (5) and the condenser (6).

A heat pump dryer (1) as in any one of the above Claims, characterized by
more than one heat dissipation fin (12) mounted to the end of the heat transfer
device (9) that extends into the air circulation duct (3).

A heat pump dryer (1) as in any one of the above Claims, characterized by the
heat transfer device (9) wrapping at least one part of the outer surface of the

compressor (7) casing.
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7. A heat pump dryer (1) as in any one of the above Claims, characterized by a
cooling fan (13) providing the compressor (7) to be cooled and a heat transfer
device (9) positioned in the air flow line blown by the cooling fan (13) and

sweeping the compressor (7) casing.
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Figure 1
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