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ABSTRACT OF THE DISCLOSURE

Provided is an air flow structure for a dryer, which
includes a drying fan, and an air guide having a bent and
inclined shape so as to guide flow of a circulation air
discharged by the drying fan. This air flow structure improves
air circulation flow in the dryer, reduces noise generated in the
drying procedure, and increases air volume introduced into a

drying duct.
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AIR FLOW STRUCTURE OF DRYER

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a dryer, and more

particularly to an air flow structure of a dryer.

Description of the Related Art

[0002] Generally, a dryer is a household appliance for
completely eliminating moisture penetrated into the laundry that
is already washed and dehydrated. This dryer is classified into
a condensation dryer in which air in a drum is flowed again into
the drum via a condenser and a heater so that the air in the drum
is not discharged out but circulated in the dryer; and a
ventilation dryer in which air in a drum is discharged out after
moisture is removed while the air is passing through a condenser.

[0003] In more detail, in case of the condensation dryer, the
air that circulates in the dryer absorbs moisture penetrated in

the laundry within the drum, and then temperature of the air is
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lowered by means of heat exchange while the air is passing
through the condenser. In addition, with the temperature lowered,
moisture contained in the air is condensed. The condensation
water is pumped by means of a condensation pump, and then finally
discharged out.

[0004] Meanwhile, the ventilation dryer is configured so that
the hot and humid air absorbing moisture from the laundry in the
drum is discharged out of the dryer via a lint filter.

[0005]1 However, the condensation dryer and the ventilation
dryer are identical to each other in the point that the laundry
received in the drum is repeatedly ascended and descended by
rotation of the drum and thus actively exchanges heat with hot
and dry air in the drum.

[0006] In addition, in case of the condensation dryer, there
are needed a drying fan for circulating the air discharged from

the drum in the dryer, an air guide means for guiding flow of the
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air discharged from the drying fan, and a drying duct acting as a
flow duct of the air discharged from the drying fan.

[0007] Here, an air guide that is a related art air guide
means formed along the circumference of the drying fan is made of
metal plate and formed to wrap the entire drying fan, so severe
noise is generated when the circulation air moves along the air
guide.

[0008] In addition, the air guide requires a size as great as
being capable of wrapping the entire drying fan, thereby
increasing manufacture costs.

[0009] Any discussion of documents, publications, acts,
devices, substances, articles, materials or the like which is
included in the present specification has been done so for the
sole purpose so as to provide a contextual basis for the present
invention. Any such discussions are not to be understood as
admission of subject matter which forms the prior art base, or
any part of the common general knowledge of the relevant
technical field in relation to the technical field of the present
invention to which it extended at the priority date or dates of

the present invention.
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SUMMARY OF THE INVENTION

[0010] In one aspect, the present invention provides an air
flow structure of a dryer, which includes a drying drum; a back
cover mounted to a rear of the drying drum to protect the drying
drum; a drying fan mounted to a side of the back cover to inhale
circulation air; and an air guide mounted to a position spaced
apart from an outer circumference of the drying fan as much as a
predetermined distance to guide flow of the circulation air
inhaled by the drying fan, the air guide having a bent portion so
as to divide the flow of the circulation air into twc directions.

[0011] 1In another aspect of the invention, there is provided
an air flow structure of a dryer, which includes a back cover; a
drying fan mounted to a lower portion of the back cover in order
to inhale circulation air discharged from a drying drum; an air
guide including a bent portion mounted to a side of the drying
fan to divide the circulation air discharged from the drying fan
into two parts, a seat rib formed by bending a bottom surface so
as to be closely adhered to the back cover, and at least one
combination hole formed through the seat rib; and a duct cover

for covering the drying fan and the air guide.
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[0012] In another aspect of the invention, there is also
provided an air flow structure of a dryer, which includes a back
cover; a drying fan mounted to a lower portion of the back cover
so as to inhale circulation air discharged from a drying drum; an
air guide mounted to a side of the drying fan to guide flow of
the circulation air discharged by the drying fan; and an air-
sealing guide formed to wrap a part of the drying fan so as to
prevent the circulation air from being leaked out.

[0013] In still a further aspect of the invention, there is
also provided an air flow structure of a dryer, which includes a
drying fan; an air guide having a bent and inclined shape so as
to guide flow of circulation air discharged from the drying fan;
an air-sealing guide for connecting lower ends of the air guide
so that the circulation air is guided upward; a heater in which
the circulation air guided by the air-sealing guide is introduced
and receives heat; and a drum cover having an introduction hole
for the circulation air heated by the heater to be introduced

into a drum.
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[0014] By using the air flow structure of a dryer configured
as above according to the present invention, noise generated in
the drying duct is reduced and air volume is increased.

[0015] In addition, in the present invention, the air guide
may have various shapes as desired, and manufacture costs for

production of the air guide may be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A preferred embodiment of the invention will now be
described by way of example only with reference to the
accompanying drawings.

[0017] Fig. 1 is a sectional view schematically showing a
condensation drum dryer equipped with an air flow structure
according to an embodiment of the present invention;

[0018] Fig. 2 is a perspective view showing the dryer of
Figure 1;

[0019] Fig. 3 is a perspective view showing a base structure
of the dryer of Figure 1;

[0020] Fig. 4 is an exploded perspective view showing a duct

structure of the dryer of Figure 1;
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[0021] Fig. 5 is a perspective view showing an air guide of
the dryer of Figure 1;

[0022]) Fig. 6 is a front view showing the air guide, seen in
A direction of Fig. 5;

[0023] Fig. 7 is a side view showing the air guide, seen in B
direction of Fig. 5; and

[0024] Fig. 8 1is a ©perspective view showing flow of
circulation air in the duct of the dryer of Figure 1.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

[0025] A preferred embodiment of the invention will now be
described by way of example only.

[0026] Fig. 1 is a sectional view schematically showing a
condensation drum dryer equipped with an air flow structure
according to an embodiment of the present invention, and Fig. 2
is a perspective view showing the dryer.

[0027] Referring to Figs. 1 and 2, the condensation drum
dryer 200 equipped with the air flow structure according to an
embodiment of the present invention includes an outer case 210
configuring an appearance of the dryer, a cylindrical drum 220

mounted in the outer case 210 to receive the laundry, a door 230
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for controlling opening/closing of the drum 220, and a belt 221
wrapped around the outer circumference of the drum 220 so ag to
rotate the drum 220.

[0028] 1In detail, the outer case 210 includes an upper cover
211 for protecting an upper portion of the dryer 200, a side
cover 212 for protecting sides of the dryer 200, and a back cover
213 for protecting a rear of the dryer 200.

[0029] 1In addition, the condensation drum dryer 200 includes
a motor shaft 280 connected to the belt 221 to transfer
rotational force to the drum 220, a motor 270 connected to the
motor shaft 280 to provide rotational force thereto, and a
cooling fan 260 connected to one end of the motor shaft 280 to
inhale air with rotating by means of the rotational force
received from the motor 270. In addition, the condensation drum
dryer 200 includes a drying fan 170 connected to the other end of
the motor shaft 280 to circulate air in the drum 220, and a duct
cover 170 for connecting the drying fan 170 to a rear of the drum
220 so that the air inhaled by the drying fan 170 may be flowed
toward the drum 220. In more detail, the cooling fan 260 and the

drying fan 170 are formed at positions faced with each other on

-12-
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the basis of the motor 270. In addition, the drying fan 170 and
the heater 150 are received in the duct cover 110, and an air
channel is formed in the duct cover 110 so that the circulation
air inhaled by the drying fan 170 is flowed to the rear of the
drum 220.

[0030] 1In addition, the dryer 200 includes a door lint filter
231 formed in the rear surface of the door 230 to primarily
filter impurities such as naps contained in the circulation air
departing from the drum 220, and a body lint filter 250 formed
below the door 1lint filter 231 so that the circulation air
primarily filtered through the doo; lint filter 231 is
secondarily filtered. In addition, a circulation duct 251 is
further included to act as a passage through which the
circulation air passing through the body lint filter 250 is
flowed toward a condenser 310 (see Fig. 3).

[0031] Now, operation of the dryer 200 is described.

[0032] First, if power is applied to the dryer 200, the motor
270 rotates and the heater 150 mounted in the duct cover 110 is
heated. In addition, the belt 221 connected to the motor shaft

280 is rotated, thereby making the drum 220 rotated. As the drum

10
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220 rotates, the laundry in the drum 220 is ascended along the
inner wall of the drum 220, and then falls down due to its weight
when it reaches the top portion. Here, the laundry is ascended
by means of a lift (not shown} attached to the inner wall of the
drum 220.

[0033] Meanwhile, the drying fan 170 connected to the motor
shaft 280 is rotated together with the motor 270, so the
circulation air passing through the condenser 310 is inhaled. 1In
addition, the inhaled air is ascended along the duct cover 110
and then passes through the heater 150 to become a hot and dry
air. The hot and dry air absorbs moisture from the laundry while
passing in the drum, thereby becoming a hot and humid air.

[0034] In addition, the hot and humid air is again filtered
by the door lint filter 231 and the body lint filter 250, and
then flowed to the condenser 310 along the circulation duct 251.

[0035] Meanwhile, as the cooling fan 260 connected to the
motor shaft 280 is rotated, an indoor air out of the dryer 200 is
inhaled into the dryer 200. The inhaled indoor air is flowed to

the condenser 310 through the cooling fan 260. In addition, the

11
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hot and humid air and the indoor air just exchange heat, not
being mixed due to the configuration of the condenser 310.

[0036] Thus, the circulation air in a hot and humid state is
deprived of heat by the indoor air and changed into a cool and
humid air. In addition, as temperature is lowered, moisture
contained in the circulation air is condensed, and the condensed
moisture is dropped down onto the bottom of the condenser 310 and
then moved to a sump 350 (see Fig. 3) where condensed water is
collected.

[0037] In addition, the moisture moved to the sump 350 is
moved to a condensation water storage (not shown) positioned
above the dryer by means of a condensation pump. In addition,
the indoor air passing through the condenser 310 takes heat from
the hot and humid air so that the hot and humid air is changed
into a cool and humid air, and temperature of the indoor air is
increased.

[0038] Here, the circulation air inhaled by the drying fan
170 is rotated by means of an air guide formed in the duct cover
110 and is moved upward in the duct cover 110 into the drum 220

via the heater 150.

12
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[0039] Referring to Fig. 3, the circulation air passing
through the drum 220 is flowed along a circulation channel formed
in a base 300, and the indoor air inhaled by the cooling fan 260
is also flowed along a channel formed in the base 300.

[0040] 1In detail, the channels for the circulation air (A)
and the indoor air (B) are formed in the base 300. It should be
noted that shape of the base 300 and location of the channels in
the present invention are not limited to the embodiment.

[0041] Meanwhile, the base 300 in which the condenser 310 is
installed includes a condenser insert hole 360 formed in one side
of the front portion of the base 300 so as to act as an entrance
for the condenser 310 to be inserted, an indoor air (B) inhaling
hole 320 formed at a position in the front portion of the base
300 that is spaced apart from the condenser insert hole 360 as
much as a predetermined distance, a blower 390 for inhaling the
indoor air (B) through the indoor air (B) inhaling hole 320, and
a cooling fan seat groove 330 formed at an end of the blower 390.

[0042] In addition, the base 300 includes a condensation duct
380 extended a predetermined length from the cooling fan seat

groove 330 and formed in a substantially perpendicular direction

13
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to the blower 390, and a circulation air (A) channel 370 through
which the circulation air (A) passing through the condenser 310
by moving along the condensation duct 380 is flowed.

[0043] In more detail, an end of the condensation duct 380 is
connected to the condenser 310, and the drying fan 170 is mounted
in the end portion of the circulation air (A) channel 370. In
addition, a drying duct connector 371 connected to a lower end of
the duct cover 110 is formed at an end of the circulation air (a)
channel 370. In addition, a motor seat 340 for the motor 270 to
be seated is formed between the cooling fan seat groove 330 and
the drying duct connector 371. In addition, the sump 350 for
storing condensation water generated in the condenser 310 is
formed in a substantial center portion of the base 300.

- [0044] To describe flow of fluid in the base 300 configured
as mentioned above, the circulation air (A) passing through the
drum 220 and the lint filters 231 and 250 is flowed toward the
condenser 310 mounted in the base 300. 1In addition, temperature
of the circulation air (A) is lowered by means of heat exchange
while the circulation air (A) passes through the condenser 310,

thereby generating condensation water. In addition, the
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circulation air (A) changed into a cool and dry state with
passing through the condenser 310 is flowed along the circulation
air (A) channel 370. In addition, the cool and dry circulation
air is ascended along a drying channel formed in the duct cover
110. 1In addition, the cool and dry circulation air is heated by
the heater 150 mounted therein while being ascended along the
drying channel. In addition, the circulation air (A) changed
into a hot and dry state by heat from the heater 150 is flowed
again into the drum, thereby completing its circulation.

[0045] Meanwhile, the indoor air (B) that exchanges heat with
the circulation air (A) is introduced into the blower 390 through
the indoor air (B) iphaling hole 320. Here, the indoor air (B)
9s introduced into the blower 390 by means of the cooling fan 260
mounted in the cooling fan seat groove 330.

[0046] In more detail, the indoor air (B) inhaled by the
cooling fan 260 is flowed toward the condenser 310 through the
condensation duct 380. And then, the indoor air (B) exchanges
heat with the circulation air (A) with passing through the

condenser 310, thereby increasing its temperature.
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[0047) Referring to Fig. 4, the dryer 100 having a duct
structure according to an embodiment of the present invention
includes a back cover 213, and a duct cover 110 attached to the
back cover 213.

[0048) In addition, in the duct structure, there are included
a duct cover seat face 180 recessed a predetermined depth
according to the shape of the duct cover, and a drum cover 190
formed in the duct cover seat face 180 to cover a rear side of a
drum (not shown).

[0049] In addition, the duct structure includes a journal
bearing shaft 140 passing through the center of the drum cover
190 to support the drum, a heater 150 mounted in a substantially
lower portion of the drum cover 190 to increase temperature of
the circulation air, and a drying fan 170 provided to a lower
edge of the back cover 213 to inhale the circulation air that is
changed into a cool and dry state with passing through the
condenser 310.

[0050] In addition, the duct structure includes an air guide
160 seated on one side of the outer circumference of the drying

fan 170 and mounted to the duct cover seat face 180 by means of a
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combination member, and an air-sealing guide 165 surrounding the
outer circumference of the air guide 160 and having a shape
identical to a shape of the lower portion of the duct cover 110
SO as to prevent the air inhaled by the drying fan 170 from being
leaked below the duct cover 110.

[0051] Hereinafter, functions and actions of inner components
of the duct are described.

[0052] The cool and dry circulation air passing through the
condenser 310 is inhaled by the drying fan 170, and the inhaled
air is rotated in a counterclockwise direction along the inner
wall of the air guide 160. Here, since the drying fan 170 is a
cross flow fan in which air is inhaled in an axial direction and
discharged in a radial direction, the inhaled air is collided
with the inner wall of the air guide 160 provided at a side of
the drying fan 170.

[0053] Meanwhile, the circulation air that is rotating along
the inner wall of the air guide 160 is flowed above the duct
cover 110 along the inner wall of the air-sealing guide 165. 1In
addition to that, the air-sealing guide 165 prevents the

circulation air from being leaked out of the duct cover 110. In
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addition, the circulation air flowed above the duct cover 110
receives heat with passing through the heater 150.

(0054] 1In addition, the circulation air changed into a hot
and dry state with receiving heat is flowed to a drum rear wall
communicated with the duct cove; 110, and then entered into the
drum through a plurality of through holes formed in the drum rear
wall. 1In addition, the circulation air entered into the drum 220
evaporates moisture remained in the laundry, and then changed
into a hot and humid state.

[0055) Referring to Figs. 5 to 7, the air guide 160 is
seated on a side of the drying fan 170.

[0056] In detail, the air guide 160 includes a seat rib 163
bent at a lower end according to the shape of the air guide 160,
and a combination hole 161 formed through the seat rib 163 so
that a combination member for combination with the back cover 213
may be inserted therein. In addition, an anti-wear projection
164 stepped slightly higher than the seat rib 163 is formed on
the seat rib 163 at a portion where the combination hole 161 is
formed. Thus, the anti-wear projection 164 prevents wear caused

when the seat rib 163 is directly contacted with a heat portion
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of the combination member that passes through the combination
hole 161.

[0057] Meanwhile, the air guide 160 is preferably rounded
with a shape capable of minimizing fricticnal force with the
circulation air discharged in a radial direction of the drying
fan 170.

[0058] 1In detail, the air guide 160 has a bent portion 162 so
that the air passing through the drying fan 170 is divided into
two directions. In addition, on the basis of the bent portion
162, the air passing through the drying fan 170 is partially
flowed wupward, and the rest of the air is zrotated in a
counterclockwise direction and then flowed downward smoothly. In
addition, the combination hole 161 is preferably formed only at a
portion above the seat rib 163 on the basis of the bent portion
162 so that the air guide 160 may be detachable freely. In
addition, in order to decrease noise gener%ted by the circulation
air that flows along the air guide 160, the air guide 160
preferably has a size capable of wrapping a part of the drying

fan 170.
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[0059] In addition, the air guide 160 is inclined as much as
a predetermined angle (¢) to a rear side on the basis of a
vertical line passing through the seat rib 162 as shown in Fig. 7.
Thus, the noise generated when the circulation air discharged in
a radial direction of the drying fan 170 collides with the
surface of the air guide 160 may be reduced. 1In detail, if the
inclined angle (¢) is suitably controlled so that the period of
noise generated by collision between the circulation air and the
air guide 160 is alternated, the noise may be considerably
reduced to about 2 dB.

[0060] 1In addition, the bent portion 162 of the air guide 160
is inclined upward as much as a predetermined angle (0) on the
basis of the vertical line passing through the seat rib 163 as
shown in Fig. 6. Thus, most of the circulation air that is
discharged in a radial direction of the drying fan 170 and
rotated in a counterclockwise direction is naturally flowed below
the bent portion 162, thereby reducing flow loss.

[0061] In addition, in order to decrease flow loss and noise
generated by contact between the air guide 160 and the

circulation air discharged from the drying fan 170, a bent angle

20

-23-




—

004764568
<
)
o . v .
Q] (a) of the surface of the air guide 160 that is formed at the
9
Cl upper end of the bent portion 162 is greater than a bent angle
p | | | .
— (B) of the surface of the air guide 160 that is formed at the
o) lower end of the bent portion 162.
s
~ [0062] 1In addition, the air guide 160 is a plastic injection
&
<t mold, not a metal plate used in the prior art, so that a shape of
(]
~ , .
@\ the air guide 160 may be freely selected, thereby increasing air

volume and reducing noise.

[0063] Referring to Fig. 8, the circulation air inhaled by
the drying fan 170 is discharged in a radial direction of the
drying fan 170. In addition, the discharged circulation air is
flowed along the inner surface of the air guide 160.

[0064] As wmentioned above, the circulation air is partially
flowed down and partially flowed up on the basis of the bent
portion 162 of the air guide 160.

[0065] In detail, the part of circulation air flowed upward
is introduced into the heater 150, and the part of the air flowed
downward is rotated in a counterclockwise direction along the
inner circumference of the air guide 160. In addition, the air

flows up along the inner circumference of the air-sealing guide
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165 that is mounted out of the air guide 160 and configures a
lower portion of the duct. In addition, the circulation air
flowing along the air-sealing guide 165 flows into the heater 150,
receives heat, and is then flows into the drum 220 through a rear
wall of the drum 220.

[0066] Throughout the specification the term “comprise” and
variations on this term including “comprising” and “comprises”
are to be understood to imply the inclusion of a feature, integer,
step or element, and not exclude other features, integers, steps
or elements.

[0067] It will be understood that the invention disclosed and
defined herein extends to all alternative combinations of two or
more of the individual features mentioned or evident from the
text or the drawings. All of these different combination
constitute various alternative aspects of the invention.

[0068] The foregoing describe embodiments of the present
invention and modifications obvious to those skilled in the art
can be made thereto without departing from the scope of the

invention.
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What is claimed is:

1. An air flow structure of a dryer, which includes a
drying drum for receiving laundry, a motor for rotating the
drying drum, and a heater for heating circulation air introduced
into the drying drum, wherein the dryer comprises:

a back cover mounted to a rear of the drying drum to protect
the drying drum;

a drying fan mounted to a side of the back cover to inhale
the circulation air; and

an air guide mounted in a position spaced apart from an
outer circumference of the drying fan by a predetermined distance
to guide flow of the circulation air inhaled by the drying fan,
the air guide having a bent portion so as to divide the flow of
the circulation air into two directions.

2. The air flow structure of a dryer according to claim 1,
wherein the bent portion is formed at a position closer to an
upper end of the air guide.

3. The air flow structure of a dryer according to claim 1,

wherein the bent portion is inclined to a rear side as much as a

23
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predetermined angle (§) on the base of a rotary shaft of the
drying fan.

4. The air flow structure of a dryer according to claim 1,
wherein the bent portion is inclined upward as much as a
predetermined angle (@) on the base of a rotary shaft of the
drying fan.

5. The air flow structure of a dryer according to claim 1,
wherein a bent angle (a) of a surface of the air guide that is
formed at an upper end of the bent portion is greater than a bent
angle (B) of a surface of the air guide that is formed at a lower
end of the bent portion.

6. The air flow structure of a dryer according to claim 1,
wherein the air guide is a plastic injection mold.

7. An air flow structure of a dryer, which dries the
laundry received in a drying drum, wherein the dryer comprises:

a back cover for protecting a rear wall of the drying drum;

a drying fan mounted to a lower portion of the back cover in

order to inhale circulation air discharged from the drying drum;

24
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an air guide including a bent portion mounted to a side of
the drying fan to divide the circulation air discharged from the
drying fan into two parts, a seat rib formed by bending a bottom
surface so as to be closely adhered to the back cover, and at
least one combination hole formed througﬁ the seat rib; and

a duct cover for covering the drying fan and the air guide.

8. The air flow structure of a dryer according to claim 7,
wherein the combination hole is formed in an upper portion on the
base of the bent portion.

9. The air flow structure of a dryer according to claim 7,
wherein the seat rib has an anti-wear projection stepped with a
predetermined height at a position where the combination hole is
formed.

10. The air flow structure of a dryer according to claim 7,
further comprising an air-sealing guide formed to wrap a part of
the air guide so that the circulation air flowing down along a
surface of the air guide is guided into the drying drum.

11. The air flow structure of a dryer according to claim 7,
wherein a lower end of the air guide is longer than an upper end

on the base of the bent portion.
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12. The air flow structure of a dryer according to claim 7,
wherein the air guide is detachable from the back cover.

13. An air flow structure for a dryer substantially as

hereinbefore described with reference to the accompanying Figures.
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Fig 5.
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Fig 7.
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